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Phat trién b cong cu thye hanh phan h¢ xac dinh va diéu khién
tw thé v¢ tinh ADCS kit phuc vu dao tao

Trwong Xuan Hung’, Bui Nam Dwong, Nguyén Pinh Chau Minh, Trinh Hoang Quéan, Nguyén Pirc Minh,
Nguyén Vin Thire, Lé Thé Soat, Nguyén Thi Phuong

Trung tam Vi try Viét Nam, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hoang Quéc Viét, phwong Nghia D6, qudn Cau Gidy, Ha Néi, Viét Nam
Ngay nhén bai 13/6/2022; ngdy chuyén phan bién 15/6/2022; ngay nhan phan bién 13/7/2022; ngay chip nhan dang 20/7/2022
Tém tat:

Xac dinh va diéu khién tw thé 1a phan h¢ rit quan trong ddi véi chit lwrong thwe hién nhiém vu ciia vé tinh khi hoat dong trén
quy dao. Phan h¢ diam bzo d9 chinh xac khi tro hwéng va duy tri sw 6n dinh tw thé. Bai bao nay trinh bay qua trinh phat trién
mot bd cong cu thue hanh cho xac dinh va diéu khién tw thé, tén goi ADCS Kkit, tai Trung tim Vi tru Vit Nam dua trén co sé két
qua nghién ctru chuyén siu vé phan hé nay. Viéc sir dung cong cu chuyén dung trong qua trinh dao tao va thwe hanh vé xac dinh
va diéu khién tw thé rit can thiét véi dic thit hoat dong ciia vé tinh trong méi trwong khong trong lwgng, khong ma sat. By cong
cu dwoc trang bi nhitng phén cirng co ban ctia phin hé nhw cam bién do ludng quén tinh (Inertial measurement unit - IMU) va
cac banh xe dong luwgng cung véi ban ga c6 kha niang gia 1ap trang thai khong trong lugng, khéng ma sat. Cac banh xe duge ga
lip theo ba kiéu cAu hinh khac nhau: ba truc tiéu chuén, kim ty thap, ti dién cho phép thue hién nhirng dang bai thwe hanh diéu
Kkhién tu thé khac nhau. ADCS kit 13 sin phadm dwgc phit trién véi sy tai tre ciia Chwong trinh Phat trién Cong nghé, Vién Han
1am Khoa hoc va Cong nghé Viét Nam.

Tir khéa: ADCS Kit, cong cu thwe hanh, xic dinh va diéu khién tu thé vé tinh.

Chi s6 phin logi: 1.2,1.3,2.2

Developing a practical kit for satellite attitude determination and control
ADCS kit for training purposes

Xuan Hung Truong’, Nam Duong Bui, Dinh Chau Minh Nguyen, Hoang Quan Trinh, Duc Minh Nguyen,
Van Thuc Nguyen, The Soat Le, Thi Phuong Nguyen

Vietnam National Space Center, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam
Received 13 June 2022; revised 13 July 2022; accepted 20 July 2022

Abstract:

The attitude determination and control sub-system is a critical unit for the mission performance quality of a satellite when it
operates in orbit. This sub-system ensures accuracy when pointing satellite and maintains stability during attitude control. This
article presents the development process of a specialised kit named ADCS kit with associated exercises in attitude determination
and control in the Vietnam National Space Center based on the in-depth research results in this field. Using a specialised kit
while training and practising attitude determination and control for the satellite is also required, especially when the satellite
operates in a spatial environment with near-zero gravity and non-friction. The kit is assembled with basic hardware of the
attitude determination and control sub-system, such as an inertial measurement unit (IMU) and several reaction wheels, which
can achieve near-zero gravity and non-friction state. Three wheel configurations, which are 3-axis standard, pyramid and
tetrahedron, are proposed, allowing the execution of several different attitude control schemes for the training activities. The
ADCS kit is a product developed under the grant of the Technology Development Program of the Vietnam Academy of Science
and Technology.

Keywords: ADCS Kit, attitude determination and control, practical kit.
Classification numbers: 1.2, 1.3, 2.2
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1. it van de

Dao tao vé& xédc dinh va diéu khién tu thé noi riéng va vé vé
tinh n6i chung 1a linh vuc dao tao chuyén nganh véi nhiéu yéu to
¢6 tinh chit dic thu riéng. Chung xuat phat tir dic thu hoat dong
cta v¢ tinh trong moi trudng khong gian. Khi dugce tich hop vao
trong vé tinh, phan hé x4c dinh va diéu khién tu thé (ADCS) chiu
trach nhiém xac dinh b thong s6 vé tu thé cua vé tinh, trén co s&
d6 thuc hién diéu chinh tu thé ctia vé tinh theo yéu cau, duy tri
d6 6n dinh va dam bao do chinh x4c khi tro hudng. Cac chuyén
dong do ADCS tao ra cho v¢ tinh ¢ trong diéu kién khong trong
lugng, khong ma sat cua moi trudng khong gian. Pong thoi, khi
hoat dong trén quy dao, v¢ tinh trd thanh hé kin khi téng ngoai luc
trigt tiéu va cac noi luc tac dung tuan theo dinh luat bao toan dong
lugng. Do dac thu nhu vay, viéc st dung cac cong cu thuyc hanh
s& gbp phan hd tro tich cuc cho dao tao chuyén nganh vé vé tinh
cing nhu phan hé xac dinh va diéu khién tu thé. Bai bao nay trinh
bay qua trinh phat trién mot bd cong cu thuc hanh chuyén dung
dé x4c dinh va diéu khién tu thé, bo cong cu ADCS Kkit, tai Trung
tam Vi try Viét Nam. ADCS kit s& tham gia hd trg truc tiép trong
hoat dong dao tao chuyén nganh cong ngh¢ vii tru tai Trung tAm.
Bén canh do, sau khi dwoc hoan thién va tién hanh thuong mai, ky
vong vé gi4 thanh cta san phdm s& & mic canh tranh so véi nhimg
san pham thyc hanh turong tu cta nudc ngoai.

Ngay nay, thé gioi ton tai hai xu huéng phat trién bo cong cu
thu nghiém/thuc hanh ADCS phuc vu cho dao tao. Xu huéng thir
nhét coi ADCS 1a bd phan trong mot mo hinh hé théng vé tinh,
thuong 1a loai v¢€ tinh c& pico, nano, nhu EyasSat [1], ESAT [2],
OrbiCraft [3] (hinh 1). Loai mé hinh nay ¢6 day di chirc ning

Hinh 1. B6 thwe hanh EyasSat, ESAT, CubeTAS, VABU-12 (thir tw tie trai
sang phai).

Hinh 2. Hé théng mé phéng thir nghiém phan hé xac dinh va diéu khién
tw thé vé tinh nho (ADCSS).
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ctia mot vé tinh trong d6 c6 phan hé x4c dinh va didu khién tu
thé, cung cép cho sinh vién cai nhin tong quan nhit vé hoat dong
cua hé théng v¢ tinh ndi chung thong qua thuc hién céc bai thuc
hanh. Nhirng tinh ning chuyén biét cia ADCS lai twong ddi don
gian, chi didu khién duoc tu thé 1 truc, nhu vay khong phan anh
duoc hét cAu hinh va hoat dong cua ADCS trong thyuc té. Vi du,
EyasSat ciu tao g6m 1 banh xe dong lugng, 2 thanh tur lyc, 1 cam
bién mit trod, hd tro thue hanh bdn ché do Bang Bang, PID, Sun
Tracking, PWM.

Trong khi d6, xu huéng phat trién thir hai 1a cac bo thir
nghiém/thyc hanh chuyén dung vé ADCS, ¢6 kha nang diéu khién
tu thé theo 3 truc, kém theo b phan gia lap moéi truong khong
gian. Trong do, viéc gia 1ap mo phong dé tai tao diéu kién khong
trong luong clia moi truong hoat dong cia vé tinh trén quy dao.
Nhitng hé théng nhu thé di co6 mot lich sir phat trién kha lau dai,
ké tir bo thir nghiém déu tién do Co quan Hang khong va Vi tru
My (NASA) ché tao nim 1959 [4] cho dén h¢ thong CubeTAS [5],
b6 mo hinh thi nghiém VABU-12 [6] (hinh 1). Cu tao va chirc
ning dugc tich hgp trong nhitng hé théng nhw vay cho phép kiém
tra hoat dong thiét bi trong ADCS va thu nghiém giai thuat xac
dinh tu thé va giai thut diéu khién tu thé theo 3 truc. Vi du nhu
CubeTAS ¢6 cu tao g6m 1 cam bién mat trod, 1 cam bién IMU, 3
banh xe dong luong, 3 thanh tir luc.

Nghién ctru xac dinh va diéu khién tu thé da duoc Trung tim
Vi tru Viét Nam quan tam thuc hién trong nhiéu nim tro lai day.
Dinh hudng nghién ctru khong chi cho viée tich hgp ADCS trong
vé tinh ma con chu trong phat trién thiét bj hd trg nghién ctru va
a0 tao. Trong khudn kho dé tai “Nghién ciru, thiét ké va ché tao
h¢ thong md phong xac dinh va diéu khién tu thé vé tinh quan
sat trai dat co do chinh xac cao” mi s6 VI/CN-03/14-15 thude
Chuong trinh khoa hoc va cong nghé vii try, giai doan 2014-2016
[7], nhom nghién ciru ctia Trung tm da phat trién thanh cong hé
thdng mé phong thir nghiém xéac dinh va didu khién tu thé vé tinh
nho (ADCSS) (hinh 2). Hé thong c6 cau tao gdm: ban gia lap trang
thai khong trong lugng, khong ma sat, khung gia lap tr truong, bo
gia 1ap huéng sang Mat troi két hop voi mo hinh ADCS tich hop
3 banh xe dong luong, cam bién IMU, cam bién hudng Mat troi.
ADCSS duoc str dung cho muc dich nghién ctru va dao tao chuyén
sdu vé xéac dinh tu thé vé tinh, diéu khién tu thé vé tinh, can béng
tu dong. Mot ) thuat toan didu khién da duoc phat trién dé cai dat
cho ADCSS [8].

2. Noi dung nghién ciiu

B cong cu ADCS kit dugc phat trién dya trén céu hinh
ADCSS véi ciu tao duge don gian hoa va kich thudc thu gon dé
phtt hop voi muc dich thuc hanh. i tuong sir dung 14 sinh vién
béc dai hoc. CAu tao cua ADCS kit chi g6m 2 ph?m chinh: ban gia
lap trang thai khong trong luong, khong ma sat va khéi xac dinh
va diéu khién tu thé theo ba tryc. Trong d96, xac dinh tu thé chi
stt dung cam bién IMU va diu khién tu thé thong qua cic banh
xe dong luong. Dy 14 hai loai thiét bi co ban nhét trong phan hé
ADCS. Mot s6 loi ich ma ADCS kit ¢6 thé dem lai 1a: thao tic va
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di chuyén dé dang vi c6 kich thudc gon, khdi lugng nho; van
hanh don gian; sinh vién duoc 1am quen v&i nhimng thiét bi co
béan trong ADCS.

B ADCS kit c6 kha nang thuc hién nhiing bai thyc hanh
nhu sau:

- Thuc hanh tim hiéu hoat dong cua banh xe dong lwong va
cam bién IMU, tich hop hé cam bién con quay hdi chuyén, tir
truong, gia toc;

- Thue hanh thuat toan xac dinh tu thé vé tinh dua trén dit
lidu cua cam bién IMU st dung bd loc Kalman;

- Thyc hanh thuat toan diéu khién tu thé vé tinh theo ché do
diéu khién huéng Mt troi hodc didu khién quay 3 tryc.

Hinh 3 minh hoa vé phuong 4n thiét ké 3D ciia bo cong cu
ADCS kit. Khéi xac dinh va diéu khién tu thé bao gdm cum
banh xe dong lugng (101) va thanh phan dién - dién tir (102).
Ban gia lap trang thai khong trong luong, khong ma sat bao
gbm ban ga (201), cum bdn con trugt khdi lugng (203). Ban ga
dugc ghép véi chan dé (204) thong qua bd khép cau dém khi
(202). Bé ADCS kit hoat dong theo ding yéu cau vé thuc hanh
da dé cap & phan trude, hai dic diém k¥ thuat bit budc cua bd
cong cu la: gia 1ap dugc trang thai khong trong luong va khong
ma sat; thay ddi duge ciu hinh banh xe dong luong cua cum
(101) theo ba dang: kim tu thap, t&r dién, ba truc. Phan tiép theo
s& trinh bay rd hon vé timg dic diém va giai phap ky thuat da
tién hanh dé giai quyét chung.

101

Hinh 3. M6 hinh 3D ctia bo cong cu ADCS kit.

2.1. Gia ldp trang thdi khong trong lwong va khong
ma sdt

Nhu di gi6i thiéu ¢ phan trude, quy dao cua vé tinh nam
trong moi truong khong gian khong trong lugong va khong ma
sét. Diéu khién tu thé clia vé tinh tuan theo dinh luat bao toan
dong lwong véi gia thiét vé tinh 1a hé kin, tong ngoai luc tac
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dong triét tiéu. Trong khi do, bo cong cu duogc van hanh & diéu
kién trén mat dét, ludn ton tai vecto trong luc hudng vé phia
tam Trai Dat va chuyén dong thudng chiu anh huong cua lyc
ma sat. Tac dong cua cc ngoai luc nay anh huong dén hoat
dong didu khién tu thé cua ADCS kit.

Khép cau dém khi 14 co cau co khi dac thi, c6 kha ning tao ra
chuyén dong quay tu do theo ba tryc voi ma st rat nho, dugc sir
dung dé gia 1ap trang thai khong ma sat. Nguyén 1y hoat dong cua
no6 dugc minh hoa trong hinh 4.

Trong tam Tam quay

o’
N/

Khinén/

\Khi nén

Hinh 4. Giai phap gia lap trang thai khéng trong lwong va khong ma sat.

Khép cau dém khi co ciu tao gdm hai phan tach roi, thir nhat
la dé, duoc gin c¢b dinh va c6 ong dan khi nén ndi ra bén ngoai;
thir hai 14 phan khop cau, hinh dang ban cau hodc chom cau, tiép
xuc tryc tiép véi dé. Khi khi nén vao dé, thong qua céc 15 thoat
khi bé tri déu, gitra bé mat tiép xtc cta dé va khép cau hinh thanh
16p khong khi mong. Hién tugng nay cho phép khép cau chi tiép
xtic v6i 16p khong khi d6 va c6 thé quay tu do voi ma sat rat nho.
Trong ADCS kit, ban ga (201) s& dwoc ghép v6i khdp cau trong
khi chan dé (204) duoc ghép véi dé ctia bo khép cau dém khi
(202). Do 6, chuyén dong cua ban ga da gia lap dugc trang thai
khong ma sat. Goi F 1a lyc ndng can thiét ctia 16p khong khi va
P 1a tong trong luong cua khdp cau va cac vat duoc g lap cing,
ta c6 quan h¢ nhu sau:

F=k(P)xP (1

trong do, k(P)>1, dic trung cho ton hao gay ra do qu4 trinh thoat
khi ra xung quanh khép cdu. Khop cau dém khi duge tich hop
trong bd cong cu ADCS kit do nhom nghién ctru ty thiét ké va
ché tao trong nudc voi chi phi thap hon so v6i san pham twong tur
clia nude ngodi. San pham ché tao dap tmg duoc yéu cau vé tai
trong cta bd cong cu ADCS kit, khéi lugng 14 12 kg va c6 thong
s6 k¥ thuat dugc liét ké trong bang 1.

Xét trong trudng hop tong quat, goi khoang cach giita trong
tam va tdm quay la R, trong lyc cua h¢ vat 1a P va sinh ra mot mo-
men quay M tac dong lam hé vat c6 xu huéng quay dén vi tri can
bang bén. Mé-men nay duoc xac dinh theo cong thirc nhu sau:



M=PxR 2

Bang 1. Thong s6 cta bd khép cau dém khi.

Théng sb Gia tri

Duong kinh khép cau (mm) 70

Dudng kinh ciia 16 thoat khi nén (mm) 0,2

Sb lugng dAu khi nén 6

Pham vi quay (d0)

- Roll (nghiéng) +50°

- Pitch (1én xubng) +50°

- Yaw (quay ngang) +360°

Néu toa d6 cuia diém trong tim tring véi tim quay cua khop
cau thi ta ¢ M=0 va hé vat dat duoc trang thai can béng phiém
dinh. Khi d6, hé vét s& co xu hudng giit nguyén tu thé bat ky va
khong chiu tac dong cua thanh phan trong luc huéng tam. Day 1a
giai phap gia lap trang thai khong trong lugng cho ban ga. Xét hé
toa do khong gian ¢6 gdc nim & tim quay va vecto khoang cach
dugce xac dinh theo biéu thirc sau:

R= [rxr‘ r.] 3)

trong do, r_ I, la khoang cach theo 3 truc diém trong tAm so véi
tam quay dau cua khop cau.

Trang thai khong trong Iwong dugc xac lap theo trinh ty hai
budc nhu sau:

- Budc 1, phan bb déu khdi luong trén ban ga dé hai thanh
phan va thoa man:

e =0

{ry ~0 “4)

- Buéc 2, diéu chinh vi tri ctia cac con truot (203) dé diéu
chinh thanh phan thtr ba theo cong thuc lién h¢ nhu sau:

= Z m;r; )

trong do, m la khéi luong cua cd h¢, m 1a khéi lugng con trugt thir
i, 7, 1a khoang céch cta con trugt thit i.

2.2. Co ciu chuyén d@oi cdu hinh binh xe dopng lwgng

Trong khi cau hinh ba tryc 14 cdu hinh tiéu chuan trong diéu
khién tu theé vé tinh theo ba truc. Hai cau hinh khac bao gom kim
tu thap va tir dién. Ching chinh 1a cac cau hinh dugc str dung pho
bién trong phan h¢ ADCS cua v¢ tinh, dugc minh hoa nhu hinh 5.

Kim tw thap

Hinh 5. Ba cau hinh banh xe déng lwgng.

Xét trudng hop tong quat, ba thanh phin mé-men quay vé tinh
theo ba truc s€ ¢ quan h¢ voi cac mo-men sinh ra bai hé cac banh xe
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dong luong thong qua mot ma tran chuyén d6i. Ma tran chuyén a6i
gitta céc thanh phan mé-men sinh ra béi timg banh xe dong luvong véi
mo-men thanh phf?m theo h¢ toa do ba tryc cua vé tinh thay doi tuy
theo cAu hinh cta banh xe dong luong. Goi cac ma tran 14n luot 1 ba
truc - D, , kim tu thap - D , tt dién - D ; ching dwoc biéu din theo
cac bleu thuc sau [9]:

100 6
= [O 1 0] ( )
0 0 1
cosf 0 —cosf 0
D,y = [ 0 cosp 0 —cosﬁ] 7
sinf sinf  sinf  sinf
cociociocl
Die=|cy ¢i ¢ c (8)
ct ¢z & o}

trong do: /# 1a goc nghiéng gitta truc quay cua cac banh xe dong luong
va tryc X, y; cac thanh phan thoa man nhirng dicu kién nhu sau:

cprcitotey= )

{c§+c£+c§+c§:0
cttci+ci+ct=0

Tir biéu thirc lién hé noi trén, ta thdy dwoc cau hinh kim ty thap
cung cép nang luc du phong, van tao ra dugc mo-men quay cho ca
ba truc ngay ca khi c6 mot banh xe dong lugng bi hong. Cau hinh
tir dién 1a1 ¢6 kha nang cung cap md-men gép doi tai mdi truc néu
S0 VGi cau hinh ba tryc tiéu chuan. Véi nhitng dac diém nhu véy,
cac cau hinh ba truc, kim tu thap, tor dién dugc lya chon dé tich
hop trong ADCS kit.

Pé thay d6i dugc cdu hinh banh xe dong luong, mot co ciu ga
lap dé hd tro chuyén doi gitra cac kiéu cau hinh da duoc nghién
ctru va phat trién. Giai phap da duogc cap Bang doc quyen sdng ché
s6 30577. Hinh 6 minh hoa Ve ¥ tuong thiét ké ciia co cdu nay véi
mit nghiéng cho timg kiéu cdu hinh: tir dién trong khoang 109°,
kim tyr thap trong khoang 52°. Dong thoi s6 lugng banh xe sir dung
va vi tri ga lép cho timg cau hinh 1a khac nhau. Co ciu cho phép
thyc hién chuyén d6i ga lap giira ba cau hinh dwoc nhanh chong
va thuan tién. Qua do, gitp hd trg viéc thao tac van hanh b ADCS
kit cting nhu thyc hién dugc nhiéu dang bai thuc hanh diédu khién
tu thé vé tinh.

Ba truc Kim tu thap T dién

Hinh 6. Co’ cdu ga 1ap chuyén ddi cac kiéu cau hinh banh xe dong lwong.
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2.3. H¢ théng dién - di¢n tiv

Hé thng dién - dién tir 1a thanh phan khong thé thiéu ciia khoi
xac dinh va didu khién tu thé theo ba truc. N6 thuc hién nhitng tic
vu chinh nhu sau: diéu khién cum banh xe dong luong, t6i da 4
bo; doc dit liéu tir cam bién IMU; két ndi truyén thong khong day
v&i may tinh thong qua giao thuc Xbee; thuc thi cac thuat todn xac
dinh tu thé va diéu khién tu thé. Cac tac vu nay 1a co so dé téng
hop nhimg bai thuc hanh da dugc dé cap & phan trudc: tim hiéu
hoat dong ctia banh xe dong luong va cam bién IMU; thuc hanh
thuat toan xac dinh tu thé va thuat toan diéu khién tu thé. Hinh
7 minh hoa so do khdi ciia hé thong dién-dién tir ciia by cong
cu ADCS kit. Kit diéu khién trung tdm st dung mach diéu khién
trung tim Mbed LPC1768, cam bién IMU MTi-3, dong co servo
EC-i 40 kém mach dém diéu khién cong sudt, mo-dun thu phat
khong ddy Xbee. Cac thiét bi dién, dién tir dugc Iya chon ciing
nhu cac bo mach dién tir ty phat trién déu c6 kich thudce nho gon,
cho phép d& dang tich hop va ldp rap vio bd cong cu ADCS kit.

Khéi pin
(x4)

Hinh 7. So’ db khéi cuia hé théng dién/dién tir trong ADCS kit.

< Lo -
3. Ket qua va ban luan

Hinh 8 minh hoa san pham ADCS kit da dugc lap dat hoan
thién. Thiét ké nho gon cho phép ADCS kit duge b tri gon ngay
trén ban, thuan tién cho viéc thuc hanh.

Hinh 8. Hinh anh thwc té ctia bd cong cu ADCS kit.
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Diéu nay dap img dung theo muc dich dat ra ban dau. Khong
gian phia trén mat ban chi ga lap co cum banh xe dong lugng, theo
mot trong ba cAu hinh kim tu thap, tr dién, ba truc. Ngoai ra, mot
s6 tai phu duoc lap ddt thém dé bu khéi luong cho xir 1 can bing
ban, gia lap trang thai khong trong lugng. Hé thong dién - dién tir
dugc ga lip ¢ bén dudi mat ban. Trong khi cac khéi pin co khdi
lugng chiém ty trong trong ddi 16n, chung dugce bé tri déu ¢ ciing
vi tri bdn con truot khdi luong tai bdn goc ban. Vé co ban, cong
cu ADCS kit ¢6 bd tri thiét bi can ddi theo hai truc x, y va cac con
trugt khéi lugng dwogce dung dé can bing theo truc z dé gia lap
trang thai khong trong lugng. Cudi cling, ban gia 1ap dwgc trang bi
thém co cau chong 1at, cho phép gidi han goc nghiéng thuc té cua
ban khong vuot qua 30° dé dam béao an toan. Bang 2 liét ké cac
thong s6 ky thuat chinh ctia bo cong cu ADCS kit.

Bang 2. Thong s6 cta b cong cu ADCS kit.

Théng sb Gia tri
Goc tu thé theo 3 truc (do)

Roll (nghiéng) +30°
Pitch (1én xudng) £30°
Yaw (quay ngang) +360°
Kich thuéc ban (mm) 300x300
Chiéu cao (mm) 500
Khéi lugng t6i da (kg) 12

Do chinh xéc (d0) 2-3

Vin toe goc ti da co thé dat (d6/gidy) >0,2

Trong qua trinh phat trién bo cong cu, viée ché tao dugc bd
khop cdu dém khi va co cdu chuyén doi cau hinh banh xe dong
luong (hinh 9), 1a hai diém ndi bat vé mat cong nghé. Ché tao duge
khop cau dém khi cho phép cdu triic co khi ciia bo cong cu hoan
toan duoc san xuit & trong nudc, ty 1¢ ndi dia hoa dat 100%. biédu
nay cho phép san pham ADCS kit ¢6 thé chu dong vé gia cong
ché tao phan ciu triic ¢ giai doan tiép theo. Khép cau dém khi la
thiét bi co khi dac thii va chuyén dung, phai nhap tir nudc ngoai
do chura san xuit dugc trong nude. Do d6, san pham khép cau cua
nhiém vy 12 budc diu tién dé tiép can lam chu cong ngh¢ thiét ké
ché tao khép cdu dém khi tai Viét Nam. Bén canh do, tinh hi¢u qua
cla giai phap k¥ thudt theo Bang doc quyén sang ché 6 30577 da
dugc kiém chung tir viéc ché tao thanh cong co cau d6. Ngudi van
hanh thay ddi cau hinh mot cach nhanh chéng va d& dang thong
qua thay di vi tri ga ldp ciia timg banh xe dong luong.

Hinh 9. Khé'p cau dém khi va co' cau chuyén ddi cau hinh banh xe dong
Iwong.



ADCS kit két ndi v6i may tinh didu khién thong qua kénh
truyén thong khong day Xbee. Hinh 10 va 11 minh hoa mot s6
giao dién bai thuc hanh x4c dinh tu thé va diéu khién tu thé.

BAI THUC HANH 3: XAC BINH TU THE

[ & | [ Luachon sii dung bé loc Kalman?

Géc Roll [18a 7
Goc Pitch (335
Gde Yaw 2255

Vintdcgoctruc X oo
Vintécgoctruey 0060
VantdcgéctucZ 4073

Ding

Hinh 10. Giao dién thwe hanh xac dinh tw thé.

BAI THLIC HANH 4: DIEU KHIEN TU THE
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Hinh 11. Giao dién thwe hanh diéu khién tw thé.

4. Két luan

B0 cong cu thuc hanh ADCS kit 1a mét phién ban don gian hoa
cta hé thong md phong thir nghiém chuyén dung ADCSS vé xéc
dinh va diéu khién tu thé cho vé tinh nho. ADCS kit dugce ky vong
s€ dong gop tich cyc vao trong hoat dong dao tao cla sinh vién
thudc chuyén nganh cong nghé vil tru n6i chung va thyc hanh vé
xac dinh va didu khién tu thé vé tinh néi riéng. Do tinh chat dic
thu ctia nganh, qua trinh dao tao rat can nhitng b cong cu nhu vay.
Ngoai ra, trong qua trinh phat trién san pham, nhém nghién ctru da
c6 duoc hai dong gop méi vé mit cong nghé. Pau tién, phat trién
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dugc mot giai phap ga lép banh xe dong luong dé tao ra ba cu
hinh khac nhau: kim tu thap, t& dién, ba truc. Giai phap da dugc
cap bang doc quyén sang ché nam 2021. Bén canh d6, budc dau
lam chu cong nghé vé bd khép cau dém khi, san phém duoc thiét
ké, ché tao hoan toan trong nudc.

LO1 CAM ON

Nhiém vu “Phat trién bo cong cu thuc hanh phan hé xéc dinh
va diéu khién tu thé vé tinh phuc vu dio tao cong nghé vii try”,
mia s6 UDPTCN 04/19-21 duoc tai tro boi Chuong trinh Phat trién
Cong nghé cua Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Nam va thuc hién trong giai doan 2019-2021. Nhom tac gia xin
tran trong cdm on.
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Nghién ciru ché tao vt liéu Zinc phthalocyanines: Dic trung cau tric
va tinh chat quang

Tran Ha*, Nguyén Thi Hong, Vii Vin Liéu, Vii Thi Xen
Trung tam Uom tao céng nghé va Doanh nghiép khoa hoc cong nghé,
Vién Ung dung Céng nghé, C6 Thanh Xudn Bic, phweong Thanh Xudn Bdc, qudn Thanh Xudn, Ha Néi, Viét Nam
Ngay nhan bai 10/3/2023; ngay chuyén phan bién 12/3/2023; ngay nhan phan bién 10/4/2023; ngay chip nhan dang 12/4/2023

Tém tit:

Trong nghién ctru nay, vat liéu Zinc phthalocyanines (ZnPc) dwoc ché tao théng qua hai phwong phap chinh: héa wét va
ling dong hoi hoa hoc (CVD). Cac phwong phap nay giip diéu chinh kich thwéc tinh thé, hinh dang va tinh chit caa vat
liéu ZnPc. Dé khio sat dic trung ciu triic va tinh chit cia vat liu, nhiéu k§ thuat phan tich di dwoc 4p dung, bao gém
phé nhiéu xa tia X (XRD), phd UV-Vis, phd tin xa Raman va phd hong ngoai bién ddi Fourier (FTIR). Két qua tir phd
XRD cho thiy, ZnPc c6é cau tric tinh thé pha B, v6i cac hing s6 mang a=19,4 A va b=4,79 A, diéu nay chi ra su sip xép
dinh huéng dic biét trong vit ligu. Phé UV-Vis gitip xac dinh cic dic diém quang hoc ciia ZnPc, cho thiy kha niing hap
thu 4nh sing manh mé trong viing cwe tim va kha ning truyén qua ¢ ving kha kién. Phé FTIR va Raman x4c nhan thanh
phan lién két hoa hoc ciia ZnPc, dong thoi chi ra sy hién dién cia cac lién két C-H, C-N va C-C dic trung cho ciu tric
phén tir nay. Nhirng két qua nay chi ra ring vat li¢u ZnPc pha B c6 nhirng dic tinh 1y héa wu viét, phut hop véi cac ing
dung trong cic thiét bi quang dién, cam bién va cac nghién ciru vé ning lwong mit troi.

Tir khéa: ciu tric tinh thé B, ling dong hoi héa hoc, Zinc pthalocyanines.

Chi s6 phén logi: 1.3,2.4,2.5

Fabrication of Zinc phthalocyanines: Characterisation and optical properties
Ha Tran’, Thi Hong Nguyen, Van Lieu Vu, Thi Xen Vu

Nacentech Technology and Business Incubator Center, National Center for Technological Progress,
C6 Thanh Xuan Bac, Thanh Xuan Bac Ward, Thanh Xuan District, Hanoi, Vietnam
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Abstract:

In this study, Zinc phthalocyanines (ZnPc) materials were synthesised using two main methods: wet chemical synthesis
and chemical vapour deposition (CVD). These methods help control the crystal size, morphology, and properties of the
ZnPc material. To investigate the structural characteristics and properties of the material, various analytical techniques
were employed, including X-ray diffraction (XRD), UV-Vis spectra, Raman scattering, and Fourier transform infrared
(FTIR) spectroscopy. The XRD results reveal that ZnPc has a B-phase crystal structure, with lattice constants a=19.4 A and
b=4.79 A, indicating a specific oriented arrangement in the material. UV-Vis spectra provide information about the optical
properties of ZnPc, showing strong absorption in the ultraviolet region and transmission in the visible range. FTIR and
Raman spectra confirm the chemical bonding of ZnPc, revealing the presence of C-H, C-N, and C-C bonds characteristic
of this molecular structure. These results suggest that ZnPc in the -phase possesses excellent physicochemical properties,
making it suitable for applications in optoelectronic devices, sensors, and solar energy research.

Keywords: B-crystal structure phase, chemical vapour deposition, Zinc phthalocyanines.

Classification numbers: 1.3,2.4,2.5
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1. it van de

Céc chat ban dan vo co truyén thong da duge nghién ciru
nhiéu, da dat dwoc nhiéu thanh tyu va da dat dén gidi han vé
kich thuée linh kién. Do do, can phai ¢6 cac quy trinh cong
nghé sir dung cac thiét bi ché tao bing phuong phap vat 1y &
cac didu kién chan khong cao va nhiét d cao. Trong nhimg
nam gan day cac chat ban dan hitu co da dugc ung dung dé tao
ra cac thiét bj quang dién. Cac nha nghién ctru phat hién tiém
nang tng dung cta vét liéu hitu co trong ché tao cam bién nhay
quang. Chét ban dan hitu co ¢o mot s6 vu diém ndi bat khi so
sanh véi cac vat lidu ban dan v co nhu phwong phap ché tao
don gian bang cac phan tmg hoa hoc khong yéu cau cac thiét bi
ché tao phirc tap & chan khong cao va nhiét d cao, chi phi ché
tao thap. Trong sd rat nhidu hop chat hiru co, phthalocyanine
s& hiru nhiéu tinh chit ndi bat nhu tinh phéng, tinh ddi xtng va
tinh dinh xur dién tir khién chung tré thanh mdt lya chon hoan
hao dé sir dung trong nhiéu tng dung quang dién tir nhu pin
mit troi, di 6t phat sang, cam bién. Vat liéu phthalocyanine da
dugc sir dung rong rai trong di 6t va pin mat troi nhiéu 16p do
phan tng quang dan va quang dién day hira hen [1-6]. Tiém
ning cta ZnPc 1a mot vat liéu ban dan hiru co thich hop cho
viéc ché tao cam bién nhay quang. Do d6, vat li¢u nay can duoc
nghién ciru bang cach toi uu hoa cdu tric tinh thé cua vat lidu
dé nang cao hiéu qua chuyén dbi nang lugng cua vat liéu [7].
ZnPc ciu tric lién hop 7 va hoat dong nhu mot vat liéu ban dan
voi hat tai dién 1a 16 tréng [8]. Vat liéu da dugc nghién cuu va
chi ra trién vong trong nhiéu thiét bi dién tir va quang dién tur
[9, 10] do c6 phd hap thy rong trong ving kha kién va khong
doc hai dbi véi méi truong [11]. Mic du mot sé nghién ciru
da duoc tién hanh trén ZnPc, theo khao sat tai liéu cua chung
t6i, ZnPc duoc nghién ctru ché tao bang phuong phap hoa uét
1a phd bién. Tuy nhién, do hiéu suat cta phan tmg hoa hoc tao
thanh hoa wdt khong xay ra hoan toan, do vy san pham tao
thanh ZnPc con chtra nhiéu tién chat ban dau, nén d¢ tinh khiét
anh huong dén tinh chét cua vat liéu. Mot trong nhirng muc
dich chinh cua nghién ciru nay 1a tong hop vat liéu ZnPc c6 co
do tinh khiét cao, két tinh tinh thé tt. Cac tinh chat quang ciia
vat liéu ZnPc dugc danh gid dua trén cac tinh chét cau truc,
hinh thai va quang hoc cua vat liéu ZnPc bay hoi dugc nghién
ctru cho kha ning ché tao ma tran cam bién nhay quang.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit liéu

Hoa chit: Zinc (IT) acetate, phthalonitrile, nitrobenzene,
dichlomethane (CH,Cl,) c6 ngudn gbc xudt xr tir Sigma-
Aldrich. Nudc khir ion (DI water 18,2 Mohm.cm™) ¢é nguén
gbc xuét xir Viét Nam. Acetone, Diethyl ether c6 xudt xtr tir
Merk. Binh khi Ar, 99,99%, binh khi O, 99,99%, c6 ngudn gdc
xudt xtr tir Messer.
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2.2. Phwong phap nghién ciru

Phuwong phdp héa wot: Quy trinh thuc hién 1 thi nghiém
dé tao 1 g bot thanh phdm nhu sau: Pha dung dich gdm 100
ml zinc (IT) acetate ndng d6 2 mmol (goi 1a dung dich 1). Pha
dung dich 2 gdm 100 ml phthalonitrile nong d¢ 10 mmol. Nho
tir tir dung dich zinc (II) acetate bang binh nho giot c6 toc d 1
giot/gidy trong thoi gian 15 phut vao dung dich phthalonitrile
phan tng xay ra. Hé khudy tu dong dat trong ta hut thi nghiém.
Loc rtra san phém tién hanh ba budc theo thtr tu nhu sau: rira
mau 6 1an véi nude khir ion cd dién tro 18,2 Mohm.cm™, dung
dich acetone va cudi cing voi dung dich diethyl ether. Siy kho
mau trong hé chan khong gia nhiét. San pham duoc cho viao 10
sdy chan khong ap suét 0,05 Torr & nhiét d6 45°C va siy trong
thoi gian 8 gior dé loai bo cac dung mdi va lam kho mau trong
budng chan khong.

Phiong phdp ling dong hoi héa hoc tinh sach Zinc
phthalocyanines: Phuong phap ché tao hoa udt ban dau tao
ra cac tinh thé ZnPc tuy nhién do yéu cu vé do tinh khiét nén
nhom nghién ctru sir dung phuong phép tinh sach bang ling
dong hoa hoc pha hoi ¢ nhiét do thdp. Mdi mé tinh sach st
dung 0,5 g bot ZnPc da téng hop duoc tir ché tao hoa uét. Mau
thi nghiém duoc dit vao trong hé 16 ng nim ngang c6 duong
kinh dng 2,54 cm va chiéu dai dng thach anh 75 cm. Hé duoc
hut chan khong trong thoi gian 60 phut bang bom chan khong,
hé c6 dong ho do hién thi gia tri ap suat 5.10 Torr. Trong qué
trinh d6 dat khi thdi 100 SCCM (Standard cubic centimeters
per minute (SCCM) 1a don vi do téc dd dong chay cuia chat khi)
bing hé MFC (Mass flow controller 1a mét hé diéu khién luu
luong khi) trong thoi gian 10 phit dé loai bo khi va tap chét.
Sau do, hé dugc nang nhiét do tir 25°C 1én 450°C voi budc
tang nhiét 5°C trong thoi gian nang nhiét 90 phut. Sau d6 thoi
khi Ar v6i Iuu lugng 2 SCCM dé 1a khi mang tao thanh dong
chay ting (laminar) dé tao ra su ling dong cia ZnPc trén dé
thoi gian ling dong nay 1a 2 gid va sau d6 ha nhiét d6 mau vé
nhiét d6 phong, tién hanh thu héi mau ZnPc.

Phirong phdp phdn tich: Céu trac tinh thé va tinh chat quang
hoc ctia ZnPc duogc phan tich bang cach str dung may do nhiéu
xa tia X (XRD) (Malvern Panalytical, Hing san xuat: Vuong
qudc Anh), kinh hién vi dién tir quét va quang phd tia X phan
tan nang lugng (EDS) (NOVA NANO SEM, FEI 450 (Hang
san xuat: Cong ty FEI cua M¥), bién ddi Fourier quang phd
héng ngoai FTIR (Shimadzu), hé do UV-Vis-2550 (Shimadzu),
H¢ tan xa Raman microscope Labram HR800 (Horiba, Nhat
Ban).

< s A
3. Ket qua va ban luan

Phuong phap ché tao hoa wét ban diu tao ra cac tinh thé
ZnPc, tuy nhién do yéu cau vé do tinh khiét nén nhom nghién
ctru st dung phuong phap tinh sach ZnPc bang hé ling dong
hoa hoc pha hoi. Cac bdt ZnPc thu dugc tur thi nghiém dugc
trinh bay ¢ hinh 1.
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Hinh 1. (A) Mau bét Zinc phthalocyanines ché tao dwoc béng phwong
phép héa wét, (B) Mau bot Zinc phthalocyanines tinh khiét dwgc ché tao
bing phwong phap lang dong hoi héa hoc.

Két do nhidu xa tia X ctia mau ZnPc duoc trinh bay trong
hinh 2. Phé nhidu xa dugc do & goc theta tir 0 dén 30°. Céc
vi tri dinh nhiéu xa dic trung goc 2 theta lan luot 12 6,8; 9.1;
10,6; 12,5; 13,8; 18,5; 21,1; 22,6; 23,6; 25,8; 27,9 va 29,5°.
Céac dinh nhiéu xa nay dic trung cho cac dinh nhiéu xa cua
ZnPc ¢6 ciu trac tinh thé dang (pha P), véi cac mit mang
twong g lan luot 1a (-1,1,0), (101), (0,0,2), (2,0,0), (-3,0,1),
(2,0,2), (1,1,2), (1,1,2), (2,1,1), (2,1,2), (-3,1,1), (213). Trong
cAu trac cua ZnPc thong thudng c6 hai dang thu hinh 1 pha a,
B. Trong d6 dang thi hinh o kém bén vé cdu triic hoa hoc so
v6i dang . Trang thai o 1a trang thai gia bén dugc hinh thanh
& nhiét do thap trong giai doan ddu cta phan tng téng hop zinc
phthalocyanines véi quy trinh tong hop hoa wét. Sau do, giai
doan sir dung hé léng dong hoi hoa hoc ¢ nhiét d6 cao 450°C
da giap cho ZnPc chuyén tir pha kém bén (pha a) sang pha bén
vé mit cAu tric hoa hoc (pha B) nhu vay c6 thé thiy duoc uu
diém cua quy trinh ling dong hoi héa hoc trong viée tong hop
vét liéu Zinc phthalocyanines, cdu tric pha B ndy c6 hing s6
mang 13 tinh thé 1a a=19,4 A° va b=4,79A° céu tric tinh thé
dang don ta, trong mot 6 co s& ¢6 hai phan tir ZnPc [12, 13].
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Hinh 2. Phé nhiéu xa tia X ctia vat liéu Zinc phthalocyanines bang phwong
phép lang dong hoi héa hoc (CVD).

Két qua do phd hip thu UV-Vis ciia mau ZnPc trong hinh
3. Pho hap thu UV-Vis dugc do tir bude song 200 den 800 nm.
Céc dinh hap thy dic trung ctia mau tai cic vi tri budc song lan
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luot 14 234, 300, 445, 550, 682 nm. Nhu vy, mau ZnPc c6 kha
nang hap thu budc song ving tir ngoai, viing kha kién va ving
hong ngoai gan. Pinh hip thy tir 250 dén 350 nm tai (ving
nang 8 lugng cao g01 1a viing B). Viing 630 dén 750 nm 1a ving
ning luong kha kién (ving ning hrong thap g01 la Vung Q)
ving nay lan rong hon nira vao ving hong ngoai gan O d6 xuat
hién mot dinh & 682 nm. Ca hai qua trinh chuyén doi nay xay
ra do m-m* chuyén tiép trong ving quang phd nhin thiy duoc
trong khi chuyén tiép n-n* duoc phép thap nhét co thé xay ra
trong ving B. Thong thudng, ZnPc khong thé hién su chuyén
tiép kim loai sang phdi tir hodc phdi tir sang kim loai do céac
céu hinh dién tr dwoc dién ddy dii ctia n6 dan dén pho don gian
hoéa so véi cac cAu hinh dién tir khac. Trong hinh 3, dai B dugc
goi la dai y hodc dai Soret nhu trong porphyrin cé cuong do
cuc dai & 300 nm ddi véi ZnPe, trong khi dai Q tai budc song
682 nm tuong duong vdi dai a trong porphyrin dugc cho la do
lién két exciton gitra hai phan tir khong twong duong trong mot
0coso[13].
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Hinh 3. Phd hap thu UV-Vis ctia Zinc phthalocyanines.

Két qua do phé FTIR cua vat li¢u ZnPc dugc trinh bay
trong hinh 4. Cac dinh dac trung cua phé FTIR cua vét liéu
ZnPc cho thiy 13 rang céc lién két trong cu trac cua phén tir
ZnPc. Cac dinh dac trung nay dugc xac dinh vi tri dinh tuong
(g voi cac lién két va dugc liét ké trong bang sb 1. Cac dinh
ddc trung nay bao gdm dao dong do cac lién két nhu C-H do
bién dang goc ngoai mit phing tai s song 1an luot 1a 725 cm!
[14], 794 cm™ [15], 1066 cm™ [16] 1a lién két didc trung ciia vat
liéu ZnPc véi dang thu hinh B, két qua nay phu hop véi két qua
nhidu xa tia x vé ciu tric tinh thé. Lién két C-H do bién dang
goc trong mit phang tai cac sd song lan lugt 1a 1066 cm' [16],
1091 cm™ [17], 1120 cm! [18], 1170 cm™ [19], 1281 cm! [17],
1328 cm!, 1414 cm™' [18], 1458 cm™ [18]. Dao dong do ciu
tric benzen tai s6 song 1an luot 1a 747 cm! [19], 794 cm!, 1647
cm™. Dao dong do cac lién két C-N tai cac sb song 1an luot 1a
1281 cm! [16], 1414 cm [18]. Két qua cho thiy cac lién két
dic trung ctia ZnPc v6i cdu trac tinh thé c6 dang thu hinh .



Bang 1. S6 th tw vi tri cac dinh cta phé héng ngoai bién doi Fourier cla
méu Zinc phthalocyanines.

Thirty Vitridinh Logi lién két

1 725 C-H bién dang goc ngoai mat phang
2 747 Benzen; C-N-C
3 794 C-H bién dang goc ngoai mit phang C-N; Benzen
4 889 C-H bién dang goc ngoai mat phang
5 1066 C-H bién dang goc trong mit phang; C-N Pyrole; Isoindol
6 1091 C-H bién dang goc trong mit phing Pyrole
7 1120 C-H bién dang goc trong mit phang
8 1170 C-H bién dang goc trong miit phing C-N bién dang trong mit phing
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Hinh 4. Phé héng ngoai bién déi Fourier cta Zinc phthalocyanines.

Két qua phé Raman cta ZnPc tir s6 song 100 dén 600 cm!
(bude song kich thich 1a 638,8 nm). Cac dinh Raman tai cac vi
tri s6 song lan luot trong tmg v6i cac lién két sau day, sb song
161 cm™! (Isoindole out-of-phase), s6 song 231 em! (Macrocycle
bending) s6 song 261 cm’ (Macrocycle+ benzene out-of-
plane), s song 289 cm "(N,, N, out- of-plane), s6 song 329 cn’!
(In-phase 1somd01e) s6 song 403 cm (C C H N out-of-plane),
s0 song 452 cm! (C-H, C N out- of-plane) s6 song 480 cnr’!
(Macrocycle bending, C- C C, H C C), s0 song 557 cm™! (Pyrrole
out-of-phase, C-C-C benzene), sé song 593 ¢ '(C,- C, N, C-H
out-of-plane) [20, 21].

Két qua phd Raman cia ZnPc tir s6 song 600 dén 1400 cm™!
Buéc song kich thich 1a 638,8 nm). Cac dinh Raman tai cac vi
tri s0 song lan lugt twong tng véi cac dao dong 1a so6 song 677
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cm (Pyrrole bendlng) sb song 747 cm’! (C- N, -C, C- N- C) s6
song 833 ecm (H, C benzene out-of- plane) s6 song 949 cm! (C
-N-C, C- N -C, C-C- Cbenzene H-C-C), sosong 1034cm (H,
C benzene out of-plane), sb song 1140 cm’! (H- C C), sb song
1182 cm! (H-C-C, C-C benzene), s6 song 1266 cm™ (H-C-C), s0
song 1334 em™ (N , C-C pyrrole + benzene), s song 1363 cm’!
(H-C-C) [22, 23].

Két qua phd Raman ctia ZnPc tir s6 song 1400 dén 1700 cm™,
Céc dinh Raman tai cac vi tri sé song lan luot lél s0 song 1425
cm! (C-N, C N,-C, H-C- C) s6 song 1500 cm™ (C-C pyrrole
+benzene), s6 song 1619 crr (C-N C-N;- -C) [24].

Bang 2 va hinh 5 thé hién két qua chup anh kinh hién vi dién tu
quét véi cac thanh phan nguyen to la Zn, C, N trong cau tric ciia
ZnPc duoc x4c dinh bang phd tan sic ning luong EDX. Theo ty
1¢ phan trdim khéi lugng ctia nguyén t6 Zn, C, N lan luot 1a 17,08;
56,05 va 25,27%. Theo ty 1& phan trim nguyén tir lan luot 1 3,82;
68,31; 26,41%. Nhu vay cac thanh phan nguyén t6 ning nhu Zn,
C, N c6 thé x4c dinh qua phd EDX déu nam trong cong thiic phan
tur cua ZnPc.

Bang 2. Thanh phan cac nguyén té6 Zn, C, N va O trong mau Zinc
phthalocyanines.

Thanh phin cic nguyén t§  Phén trim khdi lwgng (%)  Phén trim nguyén tir (%)

Zn 17,08 3,82
C 56,05 68,31
25,27 26,41
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Hinh 5. Hinh anh chup kinh hién vi dién tir quét cia mau Zinc
phtalocyanines (A), phd tan sac ning lwong (EDX) clia nguyén té C, N, Zn
Ian Iwot 12 (B), (C) va (D).

4. Két luan

Trong nghién ciru ndy, cac két qua cho thay tinh thé vat liéu
ZnPc ¢6 tinh chat két tinh tdt, cac dinh nhidu xa phan tich 16 rang,
ph6 UV-Vis chi ra tinh chit nhay quang cua tinh thé ZnPc trong
dai budc song tir ngoai, kha kién va hdng ngoai gan cho thay tiém

10
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ning cia ZnPc trong viéc sir dung ché tao cam bién nhay quang.
Két qua FTIR va Raman chi ra cac lién két dic trung trong cau
triic cua tinh thé ZnPc. Két qua chup anh kinh hién vi dién tr quét
voi céc thanh phan nguyén 6 14 Zn, C, N trong cdu tric ciia ZnPc
duogc xac dinh bang phd tan sic nang lugng EDX.

LO1 CAM ON

Nghién ctru ndy dugce thuc hién tir ngudn kinh phi hd trg cua
dé tai cép Bo: “Nghién ctu, thiét k&, ché tao ma trin cam bién
nhay quang trén co s¢ vat lidu ban din hitu co”. Céc tic gia xin
chan thanh cam on Vién Ung dung Cong nghé, B6 Khoa hoc va
Cong nghé da hd tro kinh phi cho nhém nghién ciru.
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Anh huong cua BaSiO, 1én he s0 bién dang
cua gom ap dién khong Chl nén Bi, Na  TiO,
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Tom tit:

Pé ning cao hé sb bién dang ciia vat li¢u gbm 4p dién khong chi, h¢ gbm (0,82-x)Bi, Na, TiO,-0.18Bi, K, TiO,-xBaSiO,
v6i x=0-5% di dwoc nghién ciru. Cac miu gdm dwoce ché tao thong qua phwong phép phén ing pha rin. Két qua phan tich
nhiéu xa tia X va két qua do khdi lrgng riéng cho thiy, cic miu gdm déu c6 ciu tric cia vat lidu ap dién duéi dang ciu
triic gia 1ap phwong véi dd xit chit cao trén 95%. Tinh chit di¢n mdi ciia cic miu gdm thé hién sy phu thudc manh vao
tin so, nhi¢t do va ham lwong BaSiO,. Duong cong bién dang gay béi dién trudng xoay chiéu ciia cic miu gom cho thiy
qua trinh chuyén pha tir pha sat di¢n sang pha relaxor khi 1am lwgng BaSiO, 16n hon 3%. Dic biét, h¢ so bién dang gay
béi dién trwong mét chieu duge tim thay trong mau gom ap dién cé thanh phan nam & vung bién pha hinh thai (MPB).
MAiu gém c6 thanh phin x=0,03 cho thay gia tri bién dang cwe dai 1én téi 0,167%, twong wng véi gia tri bién dang theo
dién truong 1a 278 pm/V. Cac két qua caa nghién ciru nay khzamg dinh tiém ning cia chit pha tap BaSiO, dbi véi kha nang
tang cudng hé so bién dang cia gom ap dién khong chi nén Bi  Na, TiO,.

Tir khéa: BaSiO,, bién dang co dién, Bi) Na, TiO,, gbm 4p dién, khong chi.
Chi s phin logi: 1.3,2.5

Effects of BaSiO, on the strain properties
of Bi, Na TiO,-based lead-free piezoelectric ceramics
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Abstract:

To improve the strain properties of lead-free piezoelectric ceramics, the (0.82-x)Bi  Na  TiO,-0.18Bi K  TiO,-xBaSiO,
piezoelectric ceramics with x=0-5% were investigated. The piezoelectric ceramic samples were fabricated using a
conventional solid-state reaction method. The results of X-ray diffraction analysis and density measurements show a single
perovskite structure as a pseudo-cubic phase with a relative density of over 95%. The dielectric properties of the studied
samples strongly depend on the frequency, temperature, and BaSiO, content. The bipolar electric field-induced strain
curves of the analysed samples show a phase transition from a ferroelectric phase to a relaxor phase when the BaSiO,
content is over 3%. In particular, the maximum uni electric field-induced strain was found at the morphotropic phase
boundary (MPB) composition. The x=0.03 sample shows a maximum strain of 0.167%, corresponding to the strain value
under the electric field of 278 pm/V. The results suggest the potential of BaSiO, doping to enhance the strain properties of
the lead-free Bi, Na  TiO,-based piezoelectric ceramics.

Keywords: BaSiO,, Bi, Na TiO,, electromechanical strain, lead-free, piezoelectric ceramics.

Classification numbers: 1.3, 2.5
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1. Gidi thiéu

Ngay nay, vat liéu ap dién noéi chung va vt liéu gém ap
dién noi riéng da va dang dwoc tmg dung rong rii trong nhiéu
chi tiét cua céc thiét bi dién tir [1-3]. Kha nang tng dung cua
vat liéu gom ap dién duogc quyet dinh bodi cac tinh chét dac
trung ctia chung nhu hé $6 ap dién, hé sb chuyén ddi co dién,
hé s6 pham chat co hoc, tinh chat dién moi, tinh chét bién dang
co dién, kha nang phan cuc dién truong, mat dg tich trir nang
luong, v.v. Mot sé tmg dung phd bién cua vat liéu gdm ap dién
trong cong nghiép, nhu: may phat dién chuyén ddi niang lugng
co hoc thanh nang lugng dién; dau do siéu Am bién nang luong
dién thanh nang lugng co; cam bién chuyén ddi luc co hoc
thanh tin hiéu dién; co ciu truyén dong chuyén déi tin hiéu
dién thanh dich chuyén co hoc...

Hién nay, vat liéu gém ap dién duoc dung phé bién nhat
trong cong nghiép 1a gbm lead zirconate titanate [Pb(Zr,Ti)
0,, viét tit 1a PZT] [2-5]. PZT duoc ché tao lan déu tién boi
B. Jaffe va cs (1954) [4]. Sau d6, gom PZT dugc phat trién va
thuong mai hoa rong rdi boi chung c6 nhiing tinh chat ap dién
wu viét v6i d6 6n dinh cao [1, 2]. Tuy nhién, gém ap dién nén
PZT lai chira toi hon 60% khéi lugng 14 Pb, mot nguyén té co
doc tinh cao, tac dong vo cung x4u toi sttc khoe con nguoi,
dac biét 1a tri thong minh cua tré nhd. Do dd, viéc nghién ciru
phat trién va thuong mai hoa vat li¢u gém ap dién khong chi
da tro thanh méi quan tim hang dau cua cac nha khoa hoc vat
lidu [5-7]. C6 thé ké dén mot s6 hé vat lidu gbm ap dién khong
chi tiéu biéu, nhu: hé sodium potassium niobate [(K,Na)NbO,
hay KNN], h¢ barium titanate (BaTiO, hay BT), h¢ sodium
bismuth titanate [(Bi,Na)TiO, hay BNT], h¢ bismuth ferrite
(BiFeO, hay BFO)... [8-10]. Trong sb d6, h¢ vat liéu gém dp
dién khong chi nén BNT dugc xem 1a mot lua chon hang dau
dé thay thé vat liéu gbm ap dién nén chi PZT boi vi chiing
khong nhirng c6 tinh chat ap dién t6i wu trong 1an can bién pha
hinh thai (MPB) ma céc ion Bi** va Pb?* déu c6 chung mot kiéu
céu hinh dién tir dudi dang [Xe]4f'*5d%6s? [11]. Tir d6, cac
nghién ctru nhdm ting cudng hé s bién dang cua hé gbm ap
dién nén BNT bang cach pha tap cac nguyén té hay hop chat
moéi da va dang nhan duoc rat nhiéu sy quan tam [9, 10, 12].

Bén canh do, vi¢c thém vao mot lugng nho BaSiO, (3
mol%) da lam bién ddi cdu truc tinh thé cua gém (Ba,Sr)TiO,
va do d6 lam gia ting tinh chit dién cua gdm nay [13]. Tuy
nhién, theo hiéu biét ciia chiing t6i, cho téi nay chwa c6 bat ky
cong trinh khoa hoc ndo cong bd két qua nghién ctru vé sy anh
hlrr(mg‘cﬁa chat pha tap BaSiO, 1én h¢ sérbién dang cua cac
gom nén BNT. Vi thé nghién ctru nay s€ tién hanh nghién cuu
ché tao va khao sat cac tinh chat ciia hé gém Bi, Na TiO,-
B10 K, TiO, pha tap boi BaSiO,. Cac mAau gém s& duorc che tao
bang phuong phap phan ung pha ran. Cac tinh chét dic trung
gom. nhidu xa tia X, tinh chét dién méi va tinh chét bién dang
gdy ra boi dién trudong cia cic miu gdm s& duoc tién hanh
phén tich, danh gia va thao luan.
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2. Déi tuong va phuong phap nghién ciu

Céc miu gdm ap dién duoc ché tao c6 thanh phan hoa hoc
la (0,82-x)Bi, Na  TiO,-0.18Bi K, 5T10 -xBaSiO, voi x=0;
0,01; 0,02; 0,03; 0,04; va 0,05. Cac mau nay ducc ky hi¢u la
BS100x. Nguyén liéu dau vao 1a cac bot Bi,0,, Na,CO,, TiO,,

K,CO,, BaCO,, va SiO, thuong mai véi dg sach cao 99 95%
(High Purity Chemicals, Sigma-Aldrich).

Nguyén liéu du vao dugc say ¢ 120°C trong 2 gid, sau d6
dugc can theo ty 16 mong mudn va dem di nghién tron trong 24
gio bang may nghién bi véi tbe do nghién 300 vong/phat. Hon
hop bot sau nghién tron duge nung & 850°C trong 2 gid trong
khong khi sau d6 dugc dem di nghién tron 1an 2. Cac méau sau
d6 dugc ép thanh cac mau try voi kich thude 10x 1 mm sir dung
luc ép 100 Mpa trong 10 gidy. Cac mau nay sau d6 dugc thiéu
két & 1150°C trong 2 gio trong khong khi véi toe do nang/ha
nhiét 1a 5°C/phut. Mau sau thiéu két dwoc xir Iy bé mit va tao
dién cuc bang Ag.

Khéi lugng riéng cua ciac mau gébm dugc xac dinh theo
phuong phap Archimedes. CAu tric tinh thé ciia cac mau gbm
dugc phan tich bang thiét bi nhidu xa tia X (XRD, RAD III,
Rigaku, Nhat Ban). Tinh chit dién méi ciia cac mau gém dugc
do trén may phan tich tr¢ khang (Impedance HP4192A, My).
Puong cong bién dang gay boi dién truong xoay chiéu (S-E) va
dién truong mot chiéu (uni S-E) clia cac mau gbm duogc kiém
tra bang bo chuyén doi vi sai tuyén tinh (LVDT, Mitutovo,
No0271634, Nhat Ban).

£ 2 < < ~
3. Ket qua va ban luan

Hinh 1 thé hién gian dd nhiéu xa tia X ctia cac mau BS100x
voi cac ham lugng BaSiO, (x) khac nhau. Két qua cho thay
cac mau gdm c6 cau tric cua vat lidu 4p dién & dang gia lap
phucmg va khong phat hién thiy bit ky mot pha thir 2 hay tap
chit nao khac. Céac dinh nhidu xa tia X ctia cac mu sic nét,
chting t6 cac mau cé do két tinh tot. Cuong d6 dinh nhiéu xa
(g véi goc 26~32,4° dat gia tri 1on nhét, két qua cho thay kha
ning két tinh cta tinh thé theo huéng (101) 1a tét nhat. Khi
néng do chét pha tap BaSiO, ting Ién, cdc dinh nhiu xa co
xu huong dich vé hudng gdéc 26 nho hon. Tuy nhién sy dich
chuyén nay 1a vo cing nho, chimg to mang tinh thé bi bién
dang rat nho dudi anh huong ciia chat pha tap. C6 2 nguyén
nhan co ban lién quan téi sy 6n dinh cua cAu tric tinh thé cta
hé gém theo ham luong ctia BaSiO,. Thr nhét, c6 thé do su bay
hoi cua cac ion Bi**, Na* va K* trong qua trinh cac mau dugc
thiéu két ¢ nhiét do cao (1150°C, 2 gid) va tao ra cac nat trong
trong mang tinh thé. Do d6 cac ion pha tap s& d& dang chiém
chd cac tai vi tri cac nit trong va it gy ra bat ky anh hudng
nao trong mang tinh thé. Thtr hai, c6 thé do sy twong dong vé
kich thuéc ban kinh cta ion Ba?* (1,61 A) va ion K* (1,64 A)
[14], vi vay cac ion Ba** s& d& dang thay thé vi tri ctia céc ion
K* trong mang tinh thé ma khong gay ra bat sy bién dang nao.
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Hinh 2. Anh hwéng cta ham lwong BaSiO, Ién khéi lwong riéng va ty
trong twong déi ciia cac mau BS100x.

Anh huéng cﬁa,hém luong BaS,iO3 1én khéi lwong 7riéng
va ty trong tuong doi cua cac mau gom BS100x dugc thé hién
trén hinh 2 va bang 1. Khdi lugng riéng thyc (r,) clia cic mau
gom duogc xac dinh theo phuong phap Archimedes. Khoi lugng
riéng theo 1y thuyét () cua céc méu gbm dugc tinh ton dua
trén cong thirc hoa hoc va hinh anh nhicu xa tia X cua chung.
Ty trong tuong dbi () CUa céc mau gém 1a ty 1& phan tram
ctua khoi lugng riéng thuc so véi khoi lugng riéng theo ly
thuyét cia mau. Két qua cho thdy, cac mau gdém sau ché tao co
do xit chat twong ddi cao vai ty trong twong ddi dat trén 95%.
Bang 1. Khéi lwgng riéng va tinh chat bién dang clia cac mau gém ap
dién BS100x.

. ", S, e S JE. UniS, UniS,JE,
(g/em’)  (gfem’) (%) (%) (%) (pm/V) (%) (pm/V)
0 5% 626 012 0l 022 203 018 23
001 601 6212 U8 05 0163 197 015 208
002 603 6216 018 0042 06 197 015 25
003 612 6289 0149 04 0189 248 0167 278
004 607 6302 0105 0013 08 175 0l13 188
005 604 6283 007 0007 0077 17 008 145

Hinh 3 thé hién su phu thudc cua hé‘mg sb dién mai va ton
that dién moi cta cc mau gém theo ham cua tan sd, nhiét do,
chdt pha tap. Cac miu gom v6i ham lugng BaSioO, 12 0, 1, 3
va 5% duogc khao sat doi voi cac tan so 1, 10 va 100 kHz trong
khoang nhiét d6 tir 30 &én 500°C. Hang s dién méi va ton that
dién moi C}’la cég mau tai nhiét d6 phong duqc ky hi¢u la e,
va tand. Hang so dién moi cuc dai cia cac mau duoc ky hi¢u
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Hinh 3. Anh hwéng cta nhiét do, tan sé va ndng do chét pha tap lén tinh
chét dién méi cia cac mau BS100x.
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Hinh 4. Anh hwéng cta ham lwong BaSiO, lén (A) e, (B)e, .. (C) T va
(D) Tand ctia cac mau BS100x & tan s6 1 kHz.

la e vanhiét do tai thoi diém hang s6 dién moi dat cuc dai
dugc ky hidula 7_ . Déi véi vat lidu gbm 4p dién noi chung va
hé gom BS100x ndi riéng, T dai di¢n cho qué trinh chuyén
pha tir pha sit dién (ferroelectric phase) sang pha thuan dién
(paraelectric phase) va su sut giam tinh chat dién moi ciia mau
¢ nhigt do 16n hon T’ tuan theo dinh luat Curie-Weiss [15].

Thong thudng, anh huong cua tan sb 1én tinh chat dién
moi cua vat liu ap dién c6 lién quan tdi kha nang phan cuc
ctia mau. Sy syt giam ctia héng s6 dién moi theo ham cua tan
s6 trong hé gébm BS100x thuong do do tré ciia qua trinh dinh
huéng lai véc to phan cuc trong mau dudi tac dung cua dién
trudng xoay chiéu & tan sé cao [1, 2, 15]. Ngoai ra, két qua ¢
hinh 3 cho ciing thay gi4 trj ton that dién méi ctia cac mau ciing
tang 1én khi tan s6 ting. Diéu nay co thé giai thich 1a do d6 tré
clia qué trinh xoay hudng ludng cuc & diéu kién nhiét do thip
1am cho t6n that dién méi tang 1én & tan s6 cao [1, 2, 15].

Khao sat anh huong ctiia ham luong chit pha tap 1én tinh
chat dién moi cua hé gém BS100x ¢ tin s6 1 kHz duoc trinh
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bay trén hinh 4. Két qua cho thdy, chét pha tap BaSiO, lam
giam tinh chat dién moéi ciia cac mau gom BS100x. Tuy nhién,
két qua ciing cho cho thdy gia tri ton that dién moi ciia hé gém
BS100x 1a 6n dinh trong khoang nhiét do 1én tgi ~250°C dbi
v6i tit ca cac tan sb va cac ham lugng pha tap BaSiO,.

Hinh 5 thé hién duong cong bién dang cua cac miu gom
BS100x dudi tac dung cua dién truong xoay chiéu, E_ =6 kV/mm.
Gia trj bién dang téng hop Stotal thé hién gia tri tong cua cac
bién dang duong S va blen dang am S cua cac mau. Gia
tri S the hién su dan né veé kich thudce cua tinh thé dudi anh
htrdrng cua luc dién truong. Nguoc lai, gia tri S the hién sy
co ngbt cua tinh thé khi dién trudng dat vao doi huong Puong
cong bién dang gay ra boi dién trudng cua vat lidu gdm ap dién
duoc dic trung bai sy phan cuc trong mau dudi tac dung cua
lyc dién trufyng Do 16n cua cac gia tri S, va s duoc quyét
dinh chii yéu boi sy xoay hudng ciia cac véc to phan cuc va qua
trinh hop nhit cua cac ving “d6 men” (domain) chira cac véc
to phan cuc cung hudng [1, 2].

Hinh 5 cho thay, mau gom khong pha tap BS0 thé hién mot
dudng cong bién dang dic trung cia Vat liéu sit dién dudi dang
hinh canh buém [1, 2] voi gla tri hé s6 bién dang 4m S —O 1%.
Dudi s anh hudng cia chat pha tap BaSiO,, gia tr1 S cua

neg
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Hinh 5. Pwong cong bién dang ciia cac mau BS100x gy ra boi dién
trwong xoay chiéu.
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Hinh 6. Anh hwéng cia ham lwgng BaSio, Ién (A) S, (B) S, , (C) S, va

neg’ \

(D) S cla cac mau BS100x gay boi dlen trwong xoay chiéu.

max max
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cac mau giam dan va duong cong bién dang cua cac mau dan
chuyén sang dang hinh 14 mam. Puong cong bién dang 1a mam
dugc xem 1a duong cong bién dang dién hinh cua vat lidu
relaxor [15-17]. Gia tri S glam ching to viéc thém vao chat
pha tap BaSiO, lam giam su ton tai ciia cic domain 180° trong
hé gbm BSlOOx [1,2]. Két qua cho thay, mot qua trinh chuyén
pha tir pha sit dién sang pha relaxor da xay ra trong hé gém
BS100x dudi anh hudng ciia chét pha tap BaSiO,.

Hinh 6 thé hién sy anh huéng cia ham lugng BaSiO, 1én
céc hé s6 bién dang gay boi dién truong xoay chiéu ciia cac mau
BS100x. Gia tri cu thé ctia cac mau dugc thé hién trén bang 1.
Mau BSO0 st dién voi duong cong bién dang hinh canh buém,
co gia tri S 16n 1en t6i 0,222%, trong do gia tri bién dang
duong S =0,122% va gia tri bién dang am S —0 1%. Khi cho
thém 1% chat pha tap BaSiO,, gia tri S | cua mau BS1 giam
nhe xudng 0,163%, trong dé cac gia tri S .vas, , cung giam
xudng 0,118 va 0,045%. Khi tang ham luong BaS1O 1én 2%,
giati S, , Smax vas  cula méau BS2 lan luot 14 0,16, 0,118 va
0,042%. Khi nong do chat pha tap dat 3%, gia tri S, cua mau
tang 1&én 0,189% véi g1a tri S dat gia tri cyc dai 6 0,149% va
giatri S —0,04%. Tiép tuc tang nong do chét pha tap 1én >3%
s€ lam glam manh céc gia tri bién dang cua cac mau. Két qua
la cac gia tri S| ar? S .vas cua méu giam xudng 0,077, 0,07
va 0, 007% khi nong d¢ Ba81O dat cuc dai tai 5% Bén canh
do6, hé sb ap dién nghich (SmaX/EmaX) clia cac mau gém BS100x
duéi tac dung cua dong dién xoay chiéu ciing bién dbi theo
ham lugng BaSiO,, nhu thiy trén hinh 6D. Mau khong c¢6 chat
phatapBSOcogiatriS /E =203 pm/V.Khi thém mot lugng
nho chét pha tap (x<0,02), gié tri S JE. . giamnhe xudng 197
pm/V. Khi ham Iugng chét pha tap 1én téi 3%, mau gbm BS3
cogiatriS /E  dat gia tri cuc dai 6 248 pm/V. Tiép tyc ting
ham luang chat pha tap 16n hon 3 mol%, céc gia tri SmaX/EmaX
bi sut giam manh xudng 1an luot 1a 175 va 117 pm/V déi véi
cac mau gbm BS4 va BS5. Cac két qua cho thdy mot qué trinh
chuyén pha tir pha sit dién sang pha relaxor da xay ra khi nong
d6 ctia chat pha tap BaSiO, vuot qua 3 mol%. Nguyén nhén c6
thé do su twong dong vé kich thudc ban kinh cua cac ion Ba?*
(s6 phéi tri X1, 1,61 A) [14] va ion K* (s6 phdi tri XII, 1,64 A)
[14]. Trong qua trinh pha tap, ion Ba?*
thay thé vi tri ctia ion K* va tao ra hiéu ng do no (donor) trong
mang tinh thé ma khong gay ra bat ky sy bién dang nao. Do do,
qua trinh chuyén pha tir pha sit dién sang pha relaxor xay ra
khi ham lugng BaSiO, 16n lon 3 mol%. Mot s6 cong trinh cong
b trén hé gbm ap dién khong chi nén BNT ciing cho thy hiéu
{mg chuyén pha twong ty trong khi khong c6 su thay doi dang
ké nao vé céu truc tinh thé [18-20].

s€ ¢O ¢o xu thé uu tién

Nhim danh gia kha ning Gmg dung cta hé gdm BS100x vio
cac thiét bi ap dién truyén dong (piezo actuators), tinh chit bién
dang gay boi dién trudng mot chiéu ciia cic mau gdém dugc thé
hién trén hinh 7. Gié tri ctia h¢ sb bién dang (uni S_ ) va hé s
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ap dién nghich (uni S /E ) gy boi dién truong mot chiéu
dugc thé hién chi tiét trong bang 1. Pudng cong bién dang gay
boi dién truong mot chiéu ciing cho thdy hé s6 bién dang dat
cuc dai tai bién giéi pha hinh thai. Tuy nhién, bién dang gay
nén boi dién truong mot chiéu c6 d6 1én cao hon so voi bién
dang gay nén boi dién truong xoay chiéu. Diéu nay duoc giai
thich do kha nang xoay hudng cuc dai cua cac domain khac
180° trong mau dudi tac dung ciia dong dién mot chiéu [1, 2].
Cu thé, mau gbm khong pha tap BSO ¢ hé sb uniS_va uni
S JE_ 12 0,128% va 213 pm/V. Duéi dnh huéng ctia ham
lugng BaSiO,, h¢ sb ap dién nghich tang 1én va dat cyc dai khi
ham lugng pha tap 1a 3% véicac gid triuni S vauni S /E
140,167 va 278 pm/y. Tiép tuc tang ham lugng BaSiO, 1én trén
3% s€ lam céac hé so nay giam di.

(A)
? x=0 x=001 || x=0,02 x=0,03 x=0,04 x=0,05
<
on
=
<
=
=
8
)
0 4 0 4 0 4 0 4 0 4 o0 a
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% W 27§.pm/v
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a0f @Q—Q@— o
2 150 —Q
R - . , . . ;
0 1 2 3 4 5
Ham lirong BaSiO; (%)

Hinh 7. (A) Pwéng cong bién dang va (B) hé sb ap dién nghich cua cac
mau BS100x gay béi dién trwdng mét chiéu.

4. Két luan

Vit liéu gém ap dién BS100x v6i ham lugng pha tap
x=0-0,05 dd duoc ché tao thanh cong bang phwong phap phan
g pha rin. Két qua nhidu xa tia X cta cic mau khang dinh
cac mu c6 ciu trac cua vt liéu ap dién voi d6 xit chat cao hon
95%. Cac két qua phan tich tinh chit dién moi cho thiy chét
pha tap BaSiO, 1am gidm tinh chét dién moéi cia cic mau gbm
song van dam bao do 6n dinh ¢ nhiét do 1én t&i ~250°C. Pac
biét, viéc thém vao chét pha tap BaSiO, lam xay ra qua trinh
chuyén pha tir pha sat dién sang pha relaxor khi ham lugng
chat pha tap 1én t6i 3%. Tai bién pha hinh thai, miu gém cé
hé sb bién dang dat cuc dai ¢ 0,167%, tuong duong véi hé $6
ap dién nghich S_ /E__ =278 pm/V. Nghién ctru cho thy tiém
nang cuia chét pha tap BaSiO, d6i voi kha ning ting cuong hé
s0 bién dang cta hé gom ap dién khong chi nén BNT.

Nghién ctru nay dugc tai tro boi Quy Phat trién Khoa hoc
va Cong nghé Québc gia (NAFOSTED) trong dé tai ma sb
103.02-2020.28. Cac tac gia xin tran trong cam on.
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Nghién ctru diéu ché sin pham phén img Maillard cila chitosan-glucose
st dung chitosan chiéu xa va thir nghiém bao quan dau tay

Nguyén Trong Hoanh Phong", Nguyén Hong Hoang', Vo Ha Tuyét Hanh', L& Vin Toan', Lé Xuin Cudng!,
Pham Thanh Minh!, Nguyén L& Anh!, L& Van Diép!, Pinh Ngoc Bao Nam'!, Mai Phwéc Minh Thanh!,
Nguyén Pang Khoa', Ho Hoang Thang!, Po TAm Nhan!, Tran Anh Thong? Bui Duy Du?
1Vién Nghién ciru Hat nhan, Vién Nang heong Nguyén tir Viét Nam, 1 Nguyén Tir Liee, phuong 8, TP Ba Lat, tinh Lam Dong, Viét Nam
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Tém tat:

Trong nghién ctru nay, sin pham phan wng Maillard ciia dung dich chitosan-glucose (CTS/GC) dwgc diéu ché tir chitosan (CTS)
cit mach bang birc xa gamma Co-60 va glucose (GC). Cac diéu kién phan tng nhu: nhiét d9, thoi gian va ty 1¢ chitosan/glucose
da dwoc khao sat. Khdi lwong phén tir (KLPT) ciia miu chitosan chiéu xa dwge xac dinh bang sic ky thAm thiu gel (GPC). Két
qua khio sat cho thiy, KLPT CTS chiéu xa trong méi trwomg khong cé H,0, (tru’g’ng nuwéc) gidm chdm hon so véi do suy giam
KLPT gﬁa CTS ¢ dang truong trong mf‘)i truong H,0, do hi¢u qua cia hi¢u ing dong vin dung tia gamma Co-60 va H,0, c6 tac
dung cat mach CTS tao oligochitosan tot hon so vgi tirng tic nhin riéng 1€, dung dich oligochitosan-glucose véi ty 1€ CTS/GC 1:1
(W/w), thoi gian phén ting 2 gio & nhiét d9 90°C ¢6 cwong dd hip thu tai buéce séng 420 nm cao nhit. Kha ning kéo dai thoi gian
bdo quén dau tay xir ly véi sé:m ph‘f‘im phéan l’rpg Maillard ciing dugc nghién ciru. St dung Siung dich CTSMGC c6 thé kéo dai thoi
gian bdo qudn ctia ddu tiy gap 2 1an so véi doi ching. Khi sir dung dung dich CTS8/GC nong do 0,1% dé xir ly dau tay, thoi gian
bio quan dau tiy c6 thé kéo dai t6i 7 ngay khi bao quin ¢ nhiét do phong.

Tir khéa: chiéu xa, chitosan, dau tay, gamma Co-60, glucose.

Chi 56 phin logi: 1.3, 2.10, 4.6

Study on preparation of Maillard reaction product of chitosan-glucose

using irradiated chitosan and evaluation of strawberry preservation

Trong Hoanh Phong Nguyen'', Hong Hoang Nguyen', Ha Tuyet Hanh Vo', Van Toan Le', Xuan Cuong Le',
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Abstract:

In this study, Maillard reaction products of chitosan-glucose (CTS/GC) solution were prepared from irradiated chitosan (CTS)
depolymerised by Co-60 gamma irradiation and glucose (GC). The reaction conditions were investigated, particularly temperature,
reaction time and CTS/GC ratio. The molecular weight (Mw) of irradiated chitosan samples was determined by gel permeation
chromatography (GPC). The results showed that the molecular weight of chitosan irradiated in a non-H,O, environment (in
the swollen state with water) decreased more slowly than the molecular weight of CTS in the swollen state with H,O, due to the
synergistic effect of using gamma Co-60 and H,O,, which effectively degraded chitosan to create oligochitosan more efficiently
than each agent, chitosan-glucose solution with ratio of CTS/GC 1:1 (w/w), reaction time in 2 hours at 90°C had the highest
optical density at 420 nm. The possibility of prolonging the storage life of strawberries was also investigated. Applying CTS8/GC
solution to treat strawberries has prolonged the preservation time approximately 2 times longer than the control. Using a 0.1%
concentration of CTS8/GC solution to treat strawberries, the storage time of strawberries can be extended up to 7 days when
stored at room temperature.

Keywords: chitosan, gamma Co-60, glucose, irradiation, strawberry.

Classification numbers: 1.3, 2.10, 4.6
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1. Dat van de

Trong qué trinh bao quan ndng san sau thu hoach, sy ton thit trong
qué trinh bao quan kha cao, ton that trung binh sau thu hoach déi véi cc
loai hat vao khoang 10%, ddi véi cdy c6 cit 1a 10-20%, ton thit sau thu
hoach cua céc loai rau qua trung binh hang nam tir 10-30%. Vi vay, viéc
nghién ctru tao ra cac san pham sinh hoc g dung trong béo quan nong
san sau thu hoach 1a vén dé cap thiét can dwgc quan tim nghién ciru.

Chitosan 13 mdt polyme sinh hoc co ngudn goe tir tu nhién, khong
doc hai va c6 kha nang khang khuan nén hién dang dugc nhiéu nha khoa
hoc quan tam nghién ctru sir dung trong bao quan thyc pham [1-2]. Do
CTS khong tan trong nudc, chi tan trong axit hitu co nhur axit acetic, axit
formic... nén vi¢e str dung CTS c¢6 han ché. Ngoai ra, khi st dung CTS aé
bdo quan ndng san s¢ tao thanh mgt 16p mang bao bén ngoai nguyén licu
ngin can sy thoat hoi nude, thoat khi dan t6i 6 thé 1am ngung sy hd hip
ciia nong san gay ra sw hu hong ki khi. D& vuot qua céc han ché cua CTS,
hién nay cac nha nghién ctru dang wu tién sir dung CTS ¢6 KLPT thap,
dac biét 1a cac dang oligochitosan, nano chitosan hodc cac phirc hgp san
pham phan { (g Maillard (SPM) gitra CTS va duong trong bao quan nong
san thyc pham. Viéc img dung oligochitosan-glucose trong bao quan
nong san sau thu hoach mang lai wu diém nho kha nang hoa tan tot hon
cua oligochitosan-glucose trong dung dich so véi CTS [3-6]. Déu tay la
loai qué giau vitamin C va cung cp mot lwgng 16n cac chat flavonoid can
thiét cho co thé. Tuy nhién, vi 14 tréi cdy gidu dinh dudng va chira nhidu
nuée, ddu tay rit dé hu hong trong qué trinh bao quén sau thu hoach. Vi
ly do nay, dau tay tr¢ thanh mdt trong nhing noéng san dugc cac nha khoa
hoc nghién ctru dé tim céch kéo dai thoi gian bao quan sau thu hoach.

_ Trong cong trinh ndy, céc téc gia trinh bay két qua nghién ctru diéu
ché CTS/GS tir CTS chiéu xa va kha nang kéo dai thoi gian bao quan dau
tay sau thu hoach ctia SPM dung dich CTS/GS va oligochitosan-glucose.

2.Vt liéu va phuong phap nghién ciiu
2.1. Nguyén vit ligu va héa chit

Chitosan dang bot c6 KLPT ban dau la 102 kDa. Dau tay giong New
Zealand, dugc trong trong nha kinh tai Da Lat va dat tiéu chuén VietGAP,
duoc thu héi trye tiép tir vuon, lya chon nhing qua c6 kich thude dong
ddu va dat do chin ky thudt, dong thoi loai bo nhitng qua bi xay xat, ton
thuong hoac bi sau hai. Cac hoa chét tinh khiét st dung cho phén tich
dugce st dung truc tiép ma khong qua tinh ché 1ai, bao gdm axit lactic,
D-glucose, CH,COONa, NaOH, va cdc hoa chét khéc.

2.2. Phwong phap nghién ciru
Chiéu xa tia gamma Co-60 cdt mach chitosan:

Hiéu tng ddng van 1a sy tuong tac ddng thoi cua hai tic nhan phan
{mg va hiéu (g nay s& 16n hon tdng twong tac cua cac thanh phan riéng
r&. Dé nghién ctru hiéu tmg ddng van, birc xa yCo® va hydro peroxit
(H,0,) dugc sit dung dong thoi dé cit mach CTS c6 M, =102 kDa tao
thanh cac CTS KLPT khac nhau [7-8].

Cin 4 g CTS dé ngam truong trong 80 ml dung dich H,0, 1% trong 1
gi0. Sau d6, chiéu xa CTS trwong trong H ,0, trén thiét bi ch1eu xa Gamma
Chamber 5000 v6i lidu xa tir 0-30 kGy, suat heu 1,08 kGy/h. Mau sau khi
chiéu xa duogc siy khd & 40°C trong t sdy quat gi6, sau do nghién min
bing may nghién IKA Al11 basic, Pirc. C4c miu CTS chiéu xa dugc xac
dinh KLPT bang séc ky gel thim qua (GPC) trén may LC-20AD Shimadzu,
Nhat Ban, st dung detector RID-20A va cot Shodex SB-803 HQ, kich
thude cot 8x300 mm. Chét chuan la Pullulan ¢6 Mw tir 12.200+100.000
Da, dung moi pha dong 1a CH,COOH 0,25M/CH,COONa 0,25M véi toc
d¢ pha dong 0,5 ml/phut [9].
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Phuong phdp diéu ché SPM chitosan-glucose:

SPM ctia CTS/GS duoc diéu ché theo tai liéu [3,10]. Cac mAu chitosan
KLPT khac nhau dugc hoa tan thanh nong do 1% trong dung dich axit
lactic 1% sau d6 thém vao 1 lugng duong glucose c6 nong dg khac nhau,
khudy bang may khuay tir dé dat dung dich dong nhit. Hon hop sau do
duoc hip trong ndi hap & cac khoang nhiét do va thoi gian phan tmg khic
nhau. Dung dich CTS/GS tao thanh dugc do mat d§ quang bang thiét b
UV-Vis mini 1240, ¢ budc song 420nm dé xac dinh céc thong 6 toi wu.

- Khdo sat anh hwedng nhiét d phan g dén mdt dp quang ciia phike
hop: hoatan 0,5 g CTS trong 50 ml dung dich axit lactic 1%, thém 50ml
dung dich duong glucose nong do 1%. Diéu chinh pH dung dich dén 6
bing dung dich NaOH 1M va khudy déu dé duoc dung dich dng nhat.
Hon hop sau d6 duoc gia nhiét va giit & khoang nhiét do 50-110°C trong
120 phut.

- Khao sdt anh hieéng thoi gian phan img dén mat dé quang ciia phire
hop: hoa tan 0,5 g CTS trong 50 ml dung dich axit lactic 1%, thém 50ml
dung dich duong glucose nong do 1%. Diéu chinh pH dung dich dén 6 va
khuay déu dé duoc dung dich dong nhét. Hon hop sau d6 duoc gia nhiét
va gitt ¢ nhiét do 90°C trong khoang thoi gian 60-240 phut.

- Khdo sdt anh huéng ty 16 CTS/GC dén mdt dg quang ciia phire hop:
hoa tan 0,5 g CTS trong 50 ml dung dich axit lactic 1%, thém 50 ml dung
dich duong glucose co nong 6 trong khoang 0,5-3%. Piéu chinh pH
dung dich dén 6 va khuay déu dé dugc dung dich dong nhat. Hon hop sau
d6 dugc gia nhiét va gilt ¢ nhiét do 90°C trong 120 phut.

Phirong phdp bdo qudn ddu tdy bang dung dich SPM chitosan-glucose:

Qua dau tay dugc chia thanh cac mau co cung sb luong qua (10 qua).
Céc thi nghiém dugc Iap lai 3 lan. Két qua lay gia tri trung binh.

- Bao qudn ddy tdy bang dung dich SPM chitosan-glucose:

Déu tdy dugc nhung trong dung dich CTS/GC c6 ndng d¢ 0,1% véi
thoi gian 5 phit. Dé khé ty nhién rdi bao qudn ¢ nhi¢t do phong (nhiét
do 25- 28°C) Tlen hanh theo dai sy thay d6i chit luong cia cac mau thi
nghiém va mau dbi chimg véi chu ky 1 ngay/lan.

- Xdc dinh ty I¢ hao hut khoi heng ti nhién: ty 1¢ hao hut khdi luong
tw nhién dugc xéc dinh bang céch cin khoi lugng timg mau ¢ moi nghiém
thtre trude khi bdo quan va sau moi lan theo ddi va dugc tinh theo cong thirc:

G, —G
G(%) = =—2%100
1

Trong do:

- G = Hao hut khi luong ty nhién & mdi lan theo ddi (%)

- G, = Khéi lugng méu truéc béo quan (g)

- G, = Khéi lugng mau & céc lan theo ddi (g)

- Phuong phap cam quan: chét lwong cdm quan cua dau tay dugc xéc

dinh bang phuong phép cho diém, thang diém 20, thang diém gdm 5 béc
(tir 0 dén 5), theo tiéu chuén Viét Nam TCVN 3215-79 [11].

Phan tich thong ké: phan tich théng ké dit lidu duoc thuc hién bing
phan mém SPSS phién ban 20.0 sir dung phuong phép phén tich phuong
sai mot chidu (ANOVA), su khac biét ¢6 ¥ nghia thong ké v6i do tin cay
95% (hay muc y nghia p<0,05).

3. Két qua va ban luan
3.1. Xdac dinh khoi luwong phan tir ciia chitosan

Anh huong cua lidu xa ddi voi KLPT cua CTS duge trinh bay trong
hinh 1 va sac ky d6 GPC ctia cdc mau CTS the hién trong hinh 2. Két qua
phan tich tir hinh 1 cho thay, khi 4p dung hi¢u ing dong van ctia buc xa
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gamma Co-60 va H,O, dé cat mach CTS, lidu xa 6 tac dong rd rét dén
KLPT cta CTS, va KLPT giam dan theo mirc do tang cia lidu xa. Cu thé,
KLPT cua CTS giam manh trong khoang lidu xa tir 0 dén 10 kGy. Sau
mirc 10 kGy, khi liéu xa tiép tuc tang, su gigm KLPT dién ra cham hon,
khong ty 1€ thuan véi mac do tang ctia liéu xa. So v6i qua trinh chleu xa
CTS trong m6i truong khong c6 H,0O (tmong nudce), qua trinh chleu Xa
trong moi trudng c6 H,O, lam giz}m KLPT ctia CTS nhanh hon. Piéu nay
¢ thé giai thich bdi qua trinh cat mach buc xa trong CTS truong dung
dich H,0, xay ra manh mé hon nho hi¢u tmg déng van giita birc xa va
H,0, [7].

é_ 100 AHa04 0 %
:; 90 OH45051 %
%
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Liéu xa, kGy

Hinh 1. Anh hwéng cua liéu xa dén khéi lwong phan tir trung binh cla
chitosan.

Két qua phan tich cho thay khi chiéu xa CTS truong trong dung dich
H,0, 1% voi licu xa 5 kGy va suat liéu 1,08 kGy/h, KLPT cua CTS
giam khoang mot ntra, chi con khoang 55,6 kDa. Khi licu xa dugc tang
1én 10 kGy va 15 kGy, KLPT cua CTS tiép tuc giam xudng con khoang
40,7 kDa va 30,7 kDa. Dic biét, khi liéu xa tang 1én 25 kGy va 30 kGy,
KLPT cta CTS giam manh con khoang 12,1 kDa va 7,8 kDa. Nhig két
qué nay minh chimg cho hiéu qua rd rét cua hidu ing ddng van giira tia
gamma Co-60 va hydroperoxide trong viéc cit mach CTS, gilp tao ra
oligochitosan véi hidu suét cao hon, diéu nay phit hop véi céc nghién ciru
trude do ciia D.X. Du va cs (2014) [8]
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Tir céc két qua khao sat KLPT ctia CTS cho thy, cic mau CTS ky
hi¢u la: CTS, ; CTS, ; CTS,,va CTS c6 KLPT khéc nhau 1an luot 1a
102,0; 30,7; 12,1 va 7,8 kDa (hlnh 2).

3.2. Cac yéu 16 anh huwong dén mdt dp quang ciia phirc hop chitosan-
glucose

- Anh huong ciia nhiét dg phan img dén mat dg quang

Két qua khao sat anh huong cua nhiét d6 phan tng dén mat do
quang cua dung dich CTS/GS tao thanh CTS st dung c6 KLPT khac
nhau: 102,1; 30,7; 12,1 va 7,8 kDa) khao sat tai budc song A=420 nm
duogc trinh bay trong hinh 3.

25
a
St @/e/e’_e
L
05 b X CTS102/GC & CTS31/GC
A CTSI2/GC O CTS8/GC

40 50 60 70 80 90 100 110 120
Nhiét d9 phin iimg (°C)

Hinh 3. Anh hwéng ciia nhiét dé phan trng dén mat dé quang.

Cac két qua khao sat cho thay, mat do quang tai budc song A=420
nm tang theo nhiét do trong khoang 50-90°C ¢ ca 4 loai KLPT CTS
duoc khao sat. Cu thé, mat do quang cta phtrc hgp CTS/GC cua CTS
KLPT 102,1;30,7; 12,1 va 7,8 kDa lan lugt 1a 1,43; 1,62; 1,86 va 2,14.
Cac két qua nghién ctru cling cho thiy, kha nang phan tng tao phirc voi
glucose ciia CTS KLPT thip cao hon. Diéu nay co thé giai thich, CTS
KLPT cao thi mach phan tir dai va cong kénh hon s& han ché sy tiép
xuc cua nhom cabonyl trong phan tir duiyng glucose va nhom NH;
trong phan tir CTS. Mat khac, theo mdt so nghién ctru cling cho thay
nhom NH," ciia CTS KLPT thap linh dong hon. O mirc nhiét do 110°C
mét d6 quang ciia phtrc hop CTS/GC c6 tang nhung khong dang ké.
Khi mat d quang khong tiang nghia 1a phan tng gitta CTS/GC da dat
hiéu suit cao nhat (phan (g dat trang thai bdo hoa). Vi vay, dé tiét
kiém ning lugng ciing nhu chi phi san xuét, nhiét do 90°C dugc chon
Jam nhiét do t5i wu ca phan tmg giita CTS/GC va duoc sir dung cho
cac khao sat tiép theo.

- Anh hieéng ciia thoi gian phén tg dén mdt dé quang

Anh huéng cta thoi gian phan tmg dén mat d6 quang duoc trinh
bay trong hinh 4.

\%

X CTS102/GC < CTS31/GC

05

A CTS12/GC O CTS8/GC

0

0 1 2 3 4 5
Thoi gian phan ing (Gio)

Hinh 4. Anh hwéng cua thei gian phan (rng dén mat do quang.
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Céc két qua khao sat trén hinh 4 cho théy, mat d§ quang tai budc
song A=420 nm tang theo thoi gian phan tmg trong khoang 1-2 gitr dau
cta phan tmg ¢ ca 4 loai KLPT CTS duoc khao sat. O khoang thoi gian
3-4 gio mat do quang cta phirc hgp CTS/GC tang khong dang ké (phan
{ing dat trang thai bio hoa). Cac két qua nghién ctru ciing cho thay, kha
ning phan (g tao SPM véi glucose cia CTS KLPT thép cao hon CTS
KLPT cao trong ciing mot diéu kién. Tir cac két qua khao sat, thoi gian
phdn ng cang dai thi hi¢u qua tao thanh phirc hgp CTS/GS cang cao
va dat trang thai bao hoa sau 2 gio.

- Anh huéng ciia ty 1é chitosan/glucose dén mdt dg quang

Anh hudng cia ty 18 CTS/GC dén mat d6 quang duoc trinh bay
trong hinh 5.

25

_ B CTS102/GC
g § CTS31/GC
2 2| =crsiziGe

CTS8/GC

Ty 1¢ CTS/GC (w/w)

Hinh 5. Anh hwéng cua Ié chitosan/glucose dén mat dé quang.

Cac két qua khao sat trén hinh 5 cho thay, mat d quang tai buéc
song A=420 nm tang khi tang ham lugng glucose ¢ ca 4 loai KLPT CTS
dugc khao sat va dat trang thai bdo hoa o ty 1¢ CTS/GC 1a 1:1 (w/w).
Khi tiép tuc ting ham lugng glucose 1én thi mat d quang ctia phirc hop
CTS/GC tang khong dang ké (phan g dat trang thai bio hoa). Didu
nay ciing phu hop véi nghién ctru cua S.R. Kannat va cs (2008) [3] khi
khao sat sy hinh thanh san phim phan (g Maillard CTS/GS tai budc
song A=420 nm.

3.3. Nghién ciru bdao qudn dau tdy bt%ng dung dich SPM chitosan-
glucose

Trong nghién ciru nay, ching t6i tién hanh danh gia tic dong cua
cac SPM CTS31/GC, CTS12/GC va CTS8/GC dbi v6i su suy giam
khdi lwong tyr nhién cta dau tay ciing nhw céc chi tiéu cam quan trong

Bang 1. Anh hwéng cuia tac nhan bao quan dén ty 1é hao hut khéi lwong
cua dau tay.

T§ I¢ hao hut khoi lwgng (%)

Thoi gian bao qudn, (ngay)

Cac nghiém thire
2 4 7

be 7,20+0,32¢ 13,08+0,76° 22,40+1,28¢ 38,67+1,06°
GC 7,61£0,43¢ 14,20£0,32¢ 23,69+1,18" 41,90+£0,91¢
CTS, 5,1620,17° 8,17£0,27° 16,85+0,16¢ 25,95+0,41¢
CTS, /GC 6,30+0,35¢ 9,94+0,25¢ 17,57+0,31¢ 24,22+0,83¢
CTS /GC 5,19+0,20° 8,58+0,41° 13,62+0,28° 19,15£0,35
CTS/GC 4,67+0,19° 7,17£0,30° 10,67+0,44° 16,34+0,63

ab ¢ d ¢ 1 9:Trong cling mot cot cac chir cai khac nhau 1a khdc nhau c6 y nghta
théng ké p<0,05.
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diéu kién bao quan thong thuong (nhiét do phong 25-28°C). Qua dau
tay tuoi dugc ngdm trong dung dich CTS/GS véi nong do 0,1%. Mau
so sanh bao gom mau ddi chimg, mau ngdm trong dung dich glucose
0,1%, va mau ngam trong dung dich CTS8 0,1% (dé so sanh). Cac két
qua khao sat duoc trinh bay trong bang 1 dén bang 3.

- Anh héng ciia cdc tic nhdn bao quan dén ty 1é hao hut khoi
luong

Anh huéng ciia céc tac nhan bao quan dén ty 18 hao hut khi lugng
cta qua dau ty trong qua trinh bdo quan ¢ nhiét do thuong duoc thé
hién trong bang 1.

Céc két qua nghién ctru trong bang 1 chi ra ring mire do hao hut khoi
lugng trong qué trinh bao quan dau tay 1a rit 16n, chi yéu do cic qua trinh
trao doi chat va ho hip dién ra bén trong qua dau, cing véi su bay hoi
nude ty nhién vi dau tay 1 loai qua chira nhidu nude. Két qua ciing cho
thiy, d6 hao hut khéi lwgng ciia dau tay tang dan theo thoi gian bao quan
& tAt ca cac nghié¢m thire. Cu thé, & mu dbi chung, do hao hut khéi luong
sau 1 ngay 1a khoang 7,21%, diéu nay ciing xay ra tuvong tw voi mau xir
Iy bang dung dich GC. Tuy nhién, dén ngay thir 2, mtrc do hao hut khéi
luong tang manh, 1én dén 13,07% ddi v6i miu ddi chimg va 14,21% doi
v6i mau xt Iy bang dung dich GC. Sau 7 ngay, d6 hao hut khdi lwgng ciia
méu ddi chimg 1a 38,67%, va 41,90% d6i véi miu xur Iy bing dung dich
GC. Nhimng két qua nay chimg to ring dung dich glucose khong c6 kha
ning ngimg hodc 1am cham qué trinh mat nudc & dau tay.

Vé6i miu xir Iy bang dung dich CTS,, d suy giém khoi luqng sau 1
ngay chi khoang 5,15%. Sau do, d§ suy giam khoi lugng tang dan theo
thoi gian va sau 7 ngay do suy giam khéi luong doi véi mau dau ty xir
Iy bang dung dich oligochitosan khoang 25,94%. Déi v6i cac mau dau
tay khi xir ly bang dung dich oligochitosan-glucose nong do 0,1% do suy
giam khéi lwong cia dau tay ting dan theo thoi gian nhung ¢6 xu huéng
tang cham hon. Sau 1 ngay muc d6 suy giam khéi luong cta miu xir Iy
v6i dung dinh CTS ,/GC va CTS/GC tuong tmg lan luot 1a 4,57%‘ va
5,39%. Sau 7 ngay muc do suy giam khoi lugng cta dau tay xur ly bang
dung dich’CTSlz/GC 12 19,15% va v6i CTS /GC 1a 16,34%. Két qua khao
sat cho thay, dung dich CTSIB/GC,C(’) kha ndng kim ham sy suy gidm khoi
lwong ty nhién cta dau tay tot nhat.

- Anh huong ciia cdc tde nhdn bao quan dén két qua danh gid cam
quan

Anh huéng cia cac tac nhan bao quan dén mau sic va trang thai cia
qué dau tdy trong qué trinh bao quan & nhiét do thuong duoc thé hién
trong bang 2 va bang 3.

Bang 2. Anh hwéng ciia tic nhan bao quan dén két qua danh gia cam
quan.

Piém cam quan vé mau sac va trang thai cia dau tay

Céc nghiém thiee  Thoi gian bdo qudn (ngdy)

méu 0 1 2 4 7
Be 20,0 15,2 132 8,8 2,4
GC 20,0 14,8 13,6 96 2,0
CTS, 20,0 18,8 17,2 12,4 8,8
CTS, /GC 20,0 18,0 18,0 14,8 11,2
CTS ,/GC 20,0 18,8 17,6 14,8 11,6
CTS/GC 20,0 18,0 18,0 152 12,4
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Dua trén s6 lidu tir bang 2, ¢6 thé thay rd anh hudng cua thoi gian bao
quan d6i voi mau séc va trang thai ctia dau tay. O mau ddi chimg, mau sic
va trang thai cua dau tay gidm sit ro rét theo thoi gian bao quan. Sau ngay
déu tién, mau séc va trang thai ctia qua bit diu thay déi, qua dau tré nén
héo din va mau sdc bit dau chuyén déi. Dén ngay th 4, hién tuong théi
trai bit dau xudt hién va dén ngay thir 7, dau tdy gan nhu hu hong hoan
toan, voi diém cam quan chi con 2,5. Mau dau tay dugc xir Iy bang dung
dich chira GC c6 sy thay a6i twong ty. Trong khi do, cic mau dugc xir Iy
bing dung dich CTS8 sau ngay thir 2 vin giir duoc mau sic va d cimg ciia
qué, qua van c6 mau xanh va khong bi héo. Pén ngay thir 4, mau sic qua
dau bit diu chuyén doi, qua bit dau kho dan va xudt hién cac chdm den.
Dén ngay thir 7, qua dau bat dau hu hong voi diém cam quan 1a 8,8. Doi
v6i mau dau tay nhing trong dung dich CTS8/GC, sau 4 ngay bao quan,
qua dau van giir duoc mau séc va hinh dang. Tuy nhién, sau 7 ngay, mau
sic, do clmg va hinh thai qua giam, nhung sy thay d6i ndy it hon so vdi cac
méu doi chimg va toc do thay di ciing chim hon, voi diém cam quan 1a
12,4, chat lugng van dat tiéu chuan luu hanh (bang 3) [6]. Céc két qua nay
phit hop véi nghién ciru ciia P. Gao va cs (2013) [6], khi str dung san pham
tlr phan tmg Maillard gitta CTS va glucose dé bao quan nho. Cac két qua
danh gia tai moi thoi diém cho thdy, trai cdy dugce xir Iy bang CTS/GS c6
diém chét lrong cao nhét, tiép theo 1a oligochitosan va glucose.

Bang 3. Két qua danh gia cam quan dau tay bao quan thwong sau 7 ngay.

Cac nghiém thirc Diém chit lwong Két qua
Dc 2,5 Hong

GC 2,1 Hong
CTS, 8,9 Kém

CTS, /GC 11,4 Trung binh
CTS /GC 11,6 Trung binh
CTS,/GC 12,4 Trung binh

Cac két qua nghién ctru nhan thdy ring, sir dung dung dich
CTS/GC ndng d6 0,1% c6 thé kim ham sy mat nu6e trong qué trinh
bao quan dau tay va kéo dai thoi gian bdo quan cua dau tdy qua 7 ngay
& didu kién bao quan thuong. Cac nghién ctru cia T. Jiang va cs (2012)
[12] da chimg minh ring 16p phu CTS/GS va CTS c6 thé trc ché hiéu
qua céc sinh vat gdy hu hong va cac tac nhan oxy hoa céc hop chat
phenol thanh cac hop chét trung gian polyphenol oxidase dé hinh thanh
cac séc tb gibng nhu melanin, do d6 ngin ngira sy hinh thinh mau nau
khong mong mudn va céi thién hinh thitc va mau sic tryc quan ciia
nong san.

(A) (B)
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—
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-
-

- —
-
=

-

Hinh 6. Dau tay sau 7 ngay bao quan. (A) mau déi chirng; (B) mau nhing
dung dich CS8/GC.
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4. Két luan

San pham phan tmg Maillard CTS/GS dugc diéu ché tir CTS chiéu
xa véi glucose, ty 16 CTS/GC 1:1 (w/w) 14 téi wu cho phan img héa ndu.
Két qua nghién ctru cho thiy méat do quang ciia san phdm tao thanh phy
thudc vao KLPT CTS, nE‘)ng d6 glucose, nhi¢t d6 phan ng va thoi gian
phan tmg. KLPT cua CTS cang thip thi mat d6 quang 16n. Thoi gian toi
uu cho phan tmg tao SPM ctia hon hgp CTS/GS 14 2 gitr & nhit do 90°C.
Str dung dung dich CTS8/GC ndng do 0,1% dé xir ly nhing qua dau tay
1am han ché sy mét nu6c cla qua du tdy, cc chi tiéu mau sic va trang
thai qua dugc duy tri. Thoi gian bao quan dau tay c6 thé kéo dai dén 7
ngay khi dugc luu trit & nhiét do phong, trong khi dau tay khong duoc xur
Iy bang dung dich CTS8/GC chi c6 thé bao quan tdi da 3 ngay. Céc nghién
ciru tiép theo can khao sat anh hudng cua ndng do SPM CTS8/GC nhim
gia tang thoi gian bao quan dau tay hi¢u qua hon.

TAI LIEU THAM KHAO

[1] V.N. Boi, V.T. Hoan (2016), “Effects of chitosan, oligochitosan and oligochitin
on the quality of silver shrimp (Metapenaeus brevicornis) over storage time”, TNU
Journal of Science and Technology, 4, pp.27-33 (in Vietnamese).

[2]R.R. Doval, S.P.T. Arellanes, A.Y.T. Barajas, et al. (2023) “Chitosan: Properties
and its application in agriculture in context of molecular weight”, Polymers, 15(13),
DOI: 10.3390/polym15132867.

[3] SR. Kanatt, R. Chander, A. Sharma (2008), “Chitosan glucose complex
- A novel food preservative”, Food Chemistry, 106, pp.521-528, DOIL: 10.1016/j.
foodchem.2007.06.036.

[4]]. Hafsa, M.A. Smach, R. Mrid, et al. (2021), “Functional properties of chitosan
derivatives obtained through Maillard reaction: A novel promising food preservative”,
Food Chemistry, 349, pp.1-12, DOI: 10.1016/j.foodchem.2021.129072.

[5] D.S. Amaral, A. Cardelle, C.D.D.Q. Dias, et al. (2020), “Low fat goat meat
sausage with chitosan-glucose Maillard reaction product: Impact on quality and shelf
life”, Food Science and Technology, 40(1), pp.132-139, DOI: 10.1590/fst.34018.

[6] P. Gao, P. Zhu, Z. Zhang (2013), “Effects of chitosan-glucose complex coating
on postharvest quality and shelf life of table grapes”, Carbohydrate Polymers, 90,
pp.371-378, DOL: 10.1016/j.carbpol.2013.03.029.

[7] N.Q. Hien, D.V. Phu, N.N. Duy, et al. (2012), “Degradation of chitosan in
solution by gamma irradiation in the presence of hydrogen peroxide”, Carbohydrate
Polymers, 87, pp.935-938, DOL: 10.1016/j.carbpol.2011.08.018.

[8] D.X. Du, V.Q. Mai, N.N. Duy, et al. (2014), “Degradation of chitosan by
y-irradiation of chitosan swollen in hydrogen peroxide solution”, Vietnam of Science
and Technology, 52(4), pp.441-450, DOIL: 10.15625/0866 708X/52/4/3820 (in
Vietnamese).

[9] M. Terbojevich, A. Cosania, B. Focher, et al. (1993), “High-performance gel-
permeation chromatography of chitosan samples”, Carbohydrate Research, 250(2),
pp.301-314, DOI: 10.1016/0008-6215(93)84008-T.

[10] B. Gullén, M.I. Montenegroa, A.LR. Matute, et al. (2016). “Synthesis,
optimization and structural characterization of a chitosan-glucose derivative obtained
by the Maillard reaction” Carbohydrate Polymers, 137, pp.382-389, DOL: 10.1016/;.
carbpol.2015.10.075 .

[11] Vietnam Standard TCVN 3215-79: Method of Constructing Sensory Scale
(in Vietnamese).

[12] T. Jiang, L. Feng, J. Li (2012) “Changes in microbial and postharvest quality
of shiitake mushroom (Lentinus edodes) treated with chitosan-glucose complex
coating under cold storage”, Food Chemistry, 131, pp.780-786, DOL: 10.1016/j.
foodchem.2011.08.087.

21



s Khoa hoc Tu nhién | Khoa hoc su song; Khoa hoc Ky thuét va Cng nghé | Céng nghé sinh hoc céng nghidp; K thuat thiic pham va d6 udng DOIL: 10.31276/VIST.66(12).22-27

Phan 1ap va tuyén chon nam men lén men rwou
vang khom Tac Cau (Ananas comosus)
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Tém tit:

Viéc phén 1ap va tuyén chon cic chiing nim men c6 kha niing 1én men ruou la buwéc quan trong nhim nang cao hi¢u qua
san xuét va chit lwgng san phAm. Nghién ctru nay tip trung vao viéc khai thic va danh gia tiém ning cc chiing nim men
tir nguyén liéu khém Tic Ciu (Ananas comosus), mdt dic san cia vang Kién Giang, dé phuc vu qua trinh san xuit ruou
vang. Két qua da phan lap dwoc 34 dong nim men tir dich qua khém thu thip tai cic tinh Kién Giang, Hiu Giang va
Tién Giang. Dwa vao cic tiéu chi phan loai nAm men nhu hinh thai, sinh Iy, sinh héa, nghién ciru nay di phén lap dwoc 34
dong nim men thudc ba chi (giéng): Saccharomyces, Hanseniaspora va Pichia. Trong s6 34 dong nay, cac dong thudc chi
Saccharomyces dwge dic biét chi trong. Trong d6, chiing TC4.2 ¢6 dic tinh tdt, dwoc phan lap tir nwéc ép khém Tic Cau
& tinh Kién Giang, TC4.2 cho thiy kha ning 1én men vuot troi. Dong TC4.2 hoan thanh qua trinh 1én men nhanh nhit
(trong 8 gid), tao ra ham lwgng rwgu cao nhit (11,62%) va dé lai lwgng dwong st thap nhit (5,67°Brix). Phin tich DNA
xac nhan ring, TC4.2 thudc loai Saccharomyces cerevisiae véi dd twong dong 100%.

Tir khéa: 1én men, nam men, rwgu vang khom, Saccharomyces cerevisiae.

Chi sé phén logi: 1.6, 2.8, 2.10

Isolation and selection of yeast strain for Tac Cau pineapple

(Ananas comosus) wine fermentation
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Abstract:

The study aimed to isolate and select yeast strains with high fermentative activity from fermented pineapple fruit juice to
apply for fermentation to produce high-quality Tac Cau pineapple wine. The result of the study isolated 34 yeast strains from
fermented pineapple fruit juices collected in Kien Giang, Hau Giang and Tien Giang provinces. Based on the classification
keys of yeasts (morphology, physiology and biochemistry), 34 isolated yeasts belong to three genera: Saccharomyces,
Hanseniaspora and Pichia. Results of the selective experiment from isolated yeasts belonging to Saccharomyces genera
isolated the yeast strain TC4.2. TC4.2 from fermented pineapple fruit juice at Chau Thanh district (Kien Giang province)
has the best fermentation activities, such as the fastest fermentation (8 hours), highest ethanol content (11.62% v/v) and
lowest remaining sugar content (5.67°Brix). The identification results of the yeast strain TC4.2 using DNA sequencing
confirmed that the TC4.2 strain is 100% homologous to Saccharomyces cerevisiae.

Keywords: fermentation, pineapple wine, Saccharomyces cerevisiae, yeast.

Classification numbers: 1.6, 2.8, 2.10
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1. Dat van de

Trong nhimng nim gan ddy, rugu vang ngay cang trd nén phd
bién tai Viét Nam nho nhimg loi ich tich cwe dbi vai sirc khoe va
su phong phii vé ngudn nguyén lidu trong nude. Véi didu kién
khi hau nhiét d6i, Viét Nam s¢ hitu nhiéu loai tri cdy c6 huong
vi ddc trung va gia tri dinh dudng cao. Trong sb do, khom Téc
Cau (4Ananas comosus), thudc giéng khom Queen, tréng tai tinh
Kién Giang, ndi bat v6i vi ngot va huong thom dic trung. Nhimg
dac tinh nay dugc hinh thanh nhd ving sinh thai doc déo két hop
gitra nudc ngot, nudc man va phu sa, dua khom Téc Cau trd thanh
mot trong nhitng dac san ndi tiéng ciia ving Ddng bang song Ciru
Long. Khom 1a loai trai cdy giau dinh dudng, chira nhiéu hop chat
chéng viém, gitp cai thién sirc khoe xwong va hé tiéu hoa. Tuy
nhién, khom c6 dic diém nhanh chin, d& hu hong va dap nat néu
khéng dugc bao quan dung cach, dan dén dau ra khong 6n dinh.
Tinh trang 'gidi cru nong dan" thuong xuyén xdy ra, dac biét vao
thoi diém chinh vu. Do d6, can ¢6 cac giai phap linh hoat va hiéu
qua dé tiéu thu khom tuoi ciing nhu cac loai nong san khac cua
Viét Nam.

Tir thue tién trén, nghién ctru nay duoc thyc hién nhdm tim ra
cac dong nim men ¢6 hoat lyc 1én men cao tir dich qua khom. Muc
tiéu 13 san xudt san phim ruou vang khom chét lwong cao nhim
da dang hoa san pham ché bién tir khom, tan dung hiéu qua ngudn
nguyén lidu doi dao tai dia phuwong, dong thdi nang cao gia tri kinh
té cia khom Téc Cau - mot dic san tiéu biéu cua Kién Giang.

2. D6i tuong va phuong phap nghién ciiu
2.1. Vit liéu

Mau khém phan 18p ndm men: khom Téc Cu (thu tai huyén
Chau Thanh, Kién Giang), khom CAu Pl (thu tai TP Vi Thanh,
Hau Giang), khom Tan Phuéc (thu tai huyén Tan Phudc, Tién
Giang).

Mau khém 1én men ruou vang: khom Tac Cau duge thu tai
huyén Chau Thanh, Kién Giang.

Ching nim men dbi ching Saccharomyces cerevisiae
AWRI796 (Vién Nghién ctru Ruou vang Uc) - ky hidu PC, dugc
luu trir tai Vién Cong nghé Sinh hoc va Thyc phém, Truong Pai
hoc Cén Tho.

2.2. Héa chiit va méi trwong

Moi truong YPD gém yeast extract 0,5%; peptone 0,5%;
D-glucose 2,0%.

Moi truong YPD Agar gdm moi truong YPD bé sung 1,5 g/l
agar.

Mbi truong Christensen gdm urea 20 g/l; yeast extract 0,1 g/l;
Na,HPO, 9,5 g/I, K HPO, 9,1 g/I; phenol red 0,01 g/l; pH dugc
chinh vé 6,7.

Mbi truong thach nude 2% (WA): 2,0% agar, nudc cat.
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2.3. Phin Igp va xdc dinh ddc diém hinh thdi, sinh héa ciia cdc
dong nam men ty nhién tir dich qud khom

Mau qua khom chin thu dugc tir cac dia diém khac nhau: Téc Cau
(Kién Giang), Cau Pic (Hau Giang), Tan Phudc (Tién Giang). Qua
khom chin (vo c6 mau vang cam dam) duogc thu tai vuon, boc lai bang
gidy bdo. Mau khom thu vé loai bo nhimg qua hu, nhiém vi sinh vat
gdy hu hong quéa. Cit phan vo va thit qua khom cho vao binh tam giac
100 ml chira méi truong YPD, tang sinh ¢ nhiét d phong trong 24
gio. Tién hanh phén 1ap trén moi truong YPD Agar dén khi dat duoc
nhitng dong nim men thuan ching.

Pinh danh so by dong ndm men thuan chung bang cac dic diém
hinh thai va sinh hoa dya vao khoa phan loai nam men [1-3].

2.4. Xdc dinh dic diém hinh thdi, sinh 1y, sinh héa cic dong
ndm men phdén lgp

Xdc dinh ddc diém hinh thdi: Céc chung nim men da tach rong
duoc cdy 1én dia petri chira méi truong YPDA. U céc dia petri ¢ nhiét
d6 30°C trong 48 gio. Ghi nhan hinh dang, mau sic va kich thuge
khuén lac cac ching ndm men trén dia. Lam tiéu ban céc chuan nam
men quan sat dudi kinh hién vi dé xac dinh hinh dang, kich thudc cua
té bao nam men.

Xac dinh dac diém sinh Iy, sinh héa cua ném men: Giéng nim
men dugc ching vao moi truong YDP, 0 ¢ nhiét do phong trong 3
ngay. Sau do lay ra quan sat du6i kinh hién vi. Quan st sy hinh thanh
bio tir, cach nay chdi cta bao tir ndm men.

Quan sat sy hinh thanh bao tir: Quan sat, ghi nhan kha nang hinh
thanh bao tt, hinh dang va so lrong bao tir cua ndm men trong moi
truong thach nude (WA) 6 tuan.

Quan sat sy nay ch01 Str dung kinh hién vi quan sat vi tri, cach
nay chdi cua té bao nim men.

2.5. Kha nang lén men dwong glucose va saccharose

Chi ti€u danh gia: sy hinh thanh cgt khi CO, trong chuéng Durham
Gip nguoc sau 48 gio 4, thi nghiém dugc quan st 1ap lai 3 lan. Khao
sat kha nang 1én men dudng glucose dugc thyc hién cac budce tuong
tu d6i voi dung dich duong saccharose.

2.6. Kha nang phan gidi urea

Céc dong nam men di tach rong dugc chung vao dng nghiém co
chira moi truong Chistensen urea broth u ¢ 30°C trong 24 gio. Ching
nam men c6 sinh ra enzyme urease s€ phan giai urea thanh ammonia
va carbondioxide, ammonia sinh ra lam kiém hoa moéi truong va lam
thay doi chat chi thi mau [4].

(NH,),CO +H,0 — 2NH, + CO,

Khi mdi truong chuyén sang mau do sam, diéu do cho thiy ndm
men phén gidi dugc urea. Thi nghiém dugc tién hanh véi 3 1an 1dp lai.
Quan sat, ghi nhan mau sac moi truong thay doi sau thoi gian u.

2.7. Tuyén chon nim men cé hoat lic 1én men cao tir cic dong
nam men phan Ilgp

Muc dich ciia nghién ctru nham so sanh kha ning 1én men ciia cac

dong ndm men va lya chon dong c6 kha nang 1én men tot nhat dé phuc
vu qua trinh 1én men rugu vang khom Tac Cau.
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Chun bi dich khom phdi ché: khom Téc Cau duoc ép lay dich
bing cach sir dung may ep tréi cay. Phdi ché dich khom (ducmg mia
Blen Hoa) dén 24°Brix, diéu chinh pH=4,5 (Na, CO, acid citric) [5
tién hanh qué trinh thanh tring voi NaHSO, véi 11eu luwong 140 mg/l
trong 2 gio.

Dong nim men da tuyén chon duoc nudi lic trong moi truong
YPD dén méat do nam men dat 10° t€ bao/ml.

BG tri thi nghiém song song dng nghiém chuéng Durham va binh
tam giac.

2.8. Thi nghi¢m lén men trong ong nghiém chira chuéng
Durham

Léy 9 ml dich khém cho vio mét éng nghiém c¢6 dat chudng
Durham, sau d6 thém 1 ml dich nAm men da nuéi lic (mat do nim
men 10° té bao/ml). Van chat nép, lic k¥, sau d6 U ¢ nhi¢t do 30°C.
Quan st va do ¢t khi CO, trong ng Durham & nhimg khoang thoi
gian nhat dinh: 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
34 va 36 gio [6].

2.9. Thi nghi¢m lén men trong binh tam gidc

Nhim xac dinh ham lwong ethanol sinh ra va so sanh véi chung
ndm men dbi chimg S. cerevisiae AWRI796. Ching 1 ml dich ndm
men phan Iap (mét s6 ndm men 10° té bao/ml) va 99 ml dich qua khom
phdi ché vio binh tam gidc 250 ml, 1én men 10 ngay 6 nhiét do 30°C.
Xac dinh chi tiéu d6 ruou (bing phuong phép chung cat), d6 Brix sau
khi 1én men (bang Brix ké).

Tuyén chon duge chiing nam men c6 hoat lyc 1én men t6t nhat dua
vao kha nang 1én men nhanh va cho d rugu cao nhat.

2.10. Chi tiéu theo doi
Lugng CO, sinh ra trong mot khodng thoi gian.

pH trude va sau khi 1én men (bé‘mg pH ké). Luong duong trudce va
sau khi 1én men (bing chiét quang ké). Xac dinh nong d¢ Ethanol sau
khi 1én men bang phuong phap chung ct.

Dong ndm men cho d¢ rugu cao nhat va c6 cot khi CO, lam day
bng chuéng Durham nhanh nhét 1a dong 1én men manh nhat

2.11. Dinh danh ndm men bang phwong phdp gidi trinh tw gen

St dung phan tmg PCR va giai trinh tu gen, dong nim men co
hoat luc 1én men t5t nhat da duoc lua chon dé dinh danh véi cap mdi
ITS1 (5>-TCC GTA GGT GAA CCT GCG G-3”) va ITS4 (5’-TCC
TCC GCT TAT TGA TAT GC-3’) [7]. Trinh tu gen thu dugc s€ dugc
5o sanh mirc do twong dong v6i céc trinh tw cia dong ndm men trong
co o dit liéu NCBI bang phan mém BLASTN thong qua chwong trinh
Nucleotide Blast.

< Lo R
3. Ket qua va ban luan

3.1. Phén lap ném men va dinh danh so bé cic dong ném men
tw nhién tir dich qua khom

Két qua phan 1ap dwoc 34 dong nim men chia thanh 7 nhém
hinh dang khéac nhau: cau 16n, cau nho, oval 16n, oval nho, elip dai,
elip ngan, elip nhon dugc thé hién qua bang 1.
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Bang 1. S6 Iwgng va hinh dang 34 dong ndm men phan lap dwoc.

Hinh dang té bao ndm men
i did K),' Sé' dl‘)l’lg 3 A . . .
Dia diém o m Cau  Cau  Oval  Oval  Elp  Elp Elip
lon nhé  lén  nho dai ngan  nhon
ChiuThanh  TC 27 4 3 3 3 6 3 1
Vi Thanh Cb 7 1 0 0 2 1 3 0
TanPhuoe TP 5 1 1 0 1 0 0 2
Tong 34 6 4 3 6 7 6 3
Clu Oval

Elip dai Elip ngén

Oval

Elip nhon

Hinh 1. Cac nhém hinh dang té bao ndm men phan lap tir huyén Chau
Thanh.

Tir két qua bang 1 cho thdy, cic dong nim men cau 16n, oval
nho déu c6 ¢ ba dia diém thu mau. Tuy nhién, mau sic va kich thugc
khun lac ¢6 sw khac biét giira cac dia diém. Trong do, dia diém tai
huyén Chau Thanh co sy da dang vé hinh dang va 50 lugng dong
nam men (27 dong nam men). Mt khac, 6 mdi dia diém thu mau
déu c6 nhitg dong nam men ¢6 hinh dang dic trung riéng. Tai TP
Vi Thanh, thu dugc dong nim men c6 hinh dang elip ngin ma &
huyén Tan Phudc khong cé. Tai huyén Tan Phudc, phan lap dugc
té bao nim men c6 hinh elip nhon nhidu nhat (2 dong nim men)
trong céc dia diém (hinh 1). Két qua phan 1ap cho thdy, sy phan
b6 da dang ctia ndm men & cac ving khac nhau. Két luan phu hop
voi nghién ctru cua N.X. Thanh va cs (2005) [8] cho rang nam men
phan b rong rdi khip cac noi, nhat 13 hoa, vo qua, dat vuon, bé mat
cua nhiéu loai l4.

3.2. Ddc diem ndy chai ciia cac dong ndm men phdn ldp

Hai kiéu nay chdi chinh di dwgc xac dinh tir két qua quan sat 34
dong nam men, dai dién cho 7 nhom hinh thai khac nhau: nay choi
da hudng va nay choi ludng cuc. Bang 2 trinh bay ket qua cu thé ve
kiéu nay choi cta cac nhom.

3.3. Dic diém hinh thanh bao tir ciia cic dong ndm men phén lgp

Su hinh thanh bao tir cia cac dong ndm men phan lap da dugc quan
sat trén moi truong thach nude sau 6 tudn G ¢ nhiét do 30°C. Két qua
cho thiy 6 nhom nam men phan 1ap c6 kha nang hinh thanh bao ti,
trong khi mot nhom khong Xuét hién hién tugng nay, két qua dugc trinh
bay trong bang 2.
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Céc loai ndm men c6 thé duoc nhan dién dya trén kha nang hinh
thanh bao tir va hinh thai bao tir ctia ching, trong qua trinh nudi cdy
ndm men chuyén dot ngdt tir moi truong giu sang moi truong nghéo
dinh dudng, trong khi van giit nguyén d6 am tich tu cac hop chat trung
gian, di oxy cta khong khi thi té bao s& sinh bao tir nim trong cac tii
goi 12 bao tir nang. Bao tir nang bén vdi céc tac nhan bén ngoai nhu
nhiét do cao, kho han nhung kém bén hon so véi bao tir vi khuan [1].

3.4. Kha nang lén men dwong glucose va saccharose

34 dong ndm men phén 1ap dugc danh gia kha nang 1én men duong
bing cach nudi cdy trén moi truong chira glucose (2%) va saccharose
(2%) sir dung cac ong nghiém 10 ml ¢6 dat chuéng Durham [2] dugc
trinh bay trong bang 2.

Két qua cho thy, hau hét c4c dong ndm men phén 1ap déu 1én men
duoc dudng glucose va mot s6 dong nam men khong 1én men duogc
dudng saccharose. Trong do, 4 nhom nim men hinh cau nho, ciu 16n,
oval nho, oval 16n déu c6 kha ning 1én men duoc 2 loai duong glucose
va saccharose. G nhom ndm men hinh elip ngén va elip nhon, 1én men
rat yéu hodc khong 1én men dudng glucose va khong 1én men duong
saccharose. O nhom ndm men elip dai c6 1én men duong glucose
nhung khong 1én men duong saccharose. Day 14 co so dé xay dung
phuong phép dinh danh céc loai nim men.

3.5. Khd nang phan gidi urea

Sau 7 ngdy quan sat, 7 dong thugc nhom elip dai (TC1.2, TC1.4,
TC2.4,TC4.4,TC4.5,TC5.3,CD1.4) va 6 dong thugc nhoém elip ngan

Bang 2. Téng hop cac dic diém hinh thai va sinh ly, sinh hoa cta 34 dong
nam men.

Diic diém hinh thai Diic diém sinh Iy, sinh hod

Ao Chi

Dng ndm (nhin dién
men Hinh Niv chidi Bio  Lénmen Lén men Phin gidi y b !

dang Y Glucose Saccharose  Urea S
TCL.1; TC3.1 Nhid
TC6.2;CD11 Céulén huén 12+ + Saccharomyces
TP12 .
TCL3TCAL . Nhidu

B + + .
TC6.1: P13 Cau nho i 12 Saccharomyces
TC2.1,TC22 A
TC6.3;CD1.2 S}TSI g:;;u 12+ + Saccharomyces
CD21;TP2.1 d
TC3.1; TC3.4 _ Nhicu ]
TC42 Oval lon g 12+ + Saccharomyces
TC24;TC4.5
TCL2;TCL4 . . " .
TC44:TC5 3 Elipdai Luongeye 13 + - + Pichia
CD14
WG RS Lén men yéu
TC5.2;CD1.3  Elip . < e 04
22 o Luong cye 12 ?Aoac khong - + Pichia
D3 én men
. Lén men yéu

TC3.2; TPL.L Elip . < s .
2 ahon Ludngcyc 0 hogc khong - ¥ Hansenniaspora

lén men

* (+) C6 1én men/ phan giai; (-) Khong Ién men/phan giai.
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(TC4.3, TCS.1, TC5.2, CD1.3, CD2.2, CD2.3) phan giai dugc urea
(cu thé mau moi trudng Christensen chuyén tir mau vang sang do
tim). Cac dong con lai (nhom cau nho, cau 16n, oval nho, oval 16m, elip
nhon) khong c6 kha nang phan giai urea.

3.6. Tuyén chon dong nim men c6 hoat luc Ién men cao nhit tiv
cdc dong dd phan lip

Theo ghi nhan hinh thai, nhan dién so b dén giéng nim men cla
Kurtzman va cs (1998) [2] va L.D. Pham (2009) [1], tién hanh dinh
danh so bo 34 dong nim men thu duogc dua trén cac khao sat dic diém
hinh thai, sinh ly va sinh hoa (bang 2).

Céc dong ndm men thudc nhém cau 1on (TC1.1, TC3.1, TC6.2,
CD1.1, TP1.2), cdu nho (TC1.2, TC4.1, TC6.1, TP1.3), oval nho
(TC2.1, TC2.2, TC6.3, CD1.2, CD2.1, TP2.1), oval 16n (TC3.1,
TC3.4, TC4.2) thudc chi Saccharomyces.

Cac dong nim men thugc nhom elip dai (TC1.2, TC1.4, TC2.4,
TC4.4, TC4.5, TC5.3, CD1.4), elip ngén (TC4.3, TC5.1, TCS.2,
CD1.3, CD2.2, CD2.3), elip nhon (TC3.2, TP1.1, TP2.2) thugc chi
Pichia.

Giong Saccharomyces quan trong nhat 1a loai Saccharomyces
cerevisiae duoc ding nhiéu trong cong nghiép thuc phdm nhu ruou,
bia, rugu vang...[9]. Cac gidng Pichia, Hansenulaspora, Candida...
lam hong ruou, dac biét 1a mat mui reou vang [1].

Nhu vay, tai 3 dia diém thu miu Chau Thanh, Vi Thanh, T4n
Phuéc da phan 1ap duge 34 dong nAm men tir qua khom. Két qua
dinh danh so bo 34 dong ndm men nay thudc 3 chi Saccharomyces,
Pichia va Hanseniaspora. Tiép tuc lua chon 18 dong nidm men
thudc chi Saccharomyces dé thuc hién thi nghiém tiép theo. Thi
nghiém dugc tién hanh song song trong binh tam giac va trong
ong Durham.

3.7. Hoat tinh 1én men cia cdc dong ndm men trong chuéng
Durham

Két qua do cot khi CO, trong 6ng Durham ciia 19 dong nim
men cho thdy, thoi gian diy khi CO, lam day cot khi trong dng
Durham cua cac dong nam men khac nhau 1a khac nhau. Tai thoi
gian 1én men 88 gio, tat ca cac dong nim men da hoan toan lam
day cot khi dng Durham. Bén dong TC2.1, TC3.1, TC4.2, CD1.2
¢6 kha niang 1én men manh, lam day cot khi 6ng Durham nhanh
nhét tai thoi diém 8 gio. Bén canh d6, 2 dong TC6.3 va TP2.1 ¢6
thoi gian két thic kha cham (32 gio). Thoi gian lam dy khi Co,
trong ong Durham 1a tiéu chi dé x4c dinh dong ndm men c6 hoat
tinh 1én men manh nhat tir cac dong da phan lap.

3.8. Hoat tinh lén men ciia cic dong ndm men trong binh
tam gidc

Tiém nang chuyén héa va hidu suat 1én men ciia ndm men
dugc phan anh qua lugng rugu dugc sinh ra sau qua trinh 1én men.
D9 ruou cang cao chung té hoat lyc 1én men cua nim men cang
manh, do tao ra lugng ruou etylic 16n [6].
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Bang 3 Cac chi tiéu pH, do Brix va do rwou sau khi lén men cta 18 dong
nam men.

STT Dong nAm men pH P§ Brix Do rwou (% v/v)
1 TC1.1 3,67 11,00¢" 6,49"
2 TC1.3 3,98 7,67 7,97%
3 TC2.1 4,07 6,00 9,564
4 TC2.2 4,02 7,504 8,23¢f
5 TC3.1 4,10 8,67¢ 9,644
6 TC3.3 4,05 7,67°% 9,26
7 TC3.4 3,97 FAIES 7,43
8 TC4.1 3,99 7,500 9,3bede
9 TC4.2 4,06 5,67 11,62°
10 TC6.1 3,93 12,00" 6,714
11 TC6.2 4,00 8,00% 8,20¢f
12 TC6.3 3,70 10,67 6,47"
13 CDI.1 4,03 6,50 9,75b
14 CD1.2 4,06 6,330 10,06°
15 CD2.1 3,88 7,67°% 8,78¢def
16 TP1.2 3,76 12,50 5,71
17 TP1.3 3,76 12,330 6,31"
18 TP2.1 3,97 AIES 8,20
19  Déi chimg 3,62 9,67% 8,524
CV (%) 27,01 19,55

*S4 liéu trong bang I3 trung binh clia 3 Ian 13p lai. 2, ®, ¢ ¢ ¢ f 9 h i i Trong cling
mot cot, cac sb cé mang s mii gibng nhau Ia khac biét khong cé y nghia théng ké
& murc 5% (p<0,05).

Két qua bang 3 cho thay, trong 18 dong nim men 1én men
rueou vang khom Téc Cau thi dong nim men TC4.2 cho d6 rugu
cao nhat (11,62%v/v) va khac biét c6 y nghia vé mit thong ké so
voi cac dong ndm men con lai. Theo A. Boondaeng va cs (2021)
[10] nghién ctru khao sat anh hudng cua nong d6 dich khom dén
cac dac tinh cta ruou khom trong qué trinh 18n men bang nAm men
Saccharomyces cerevisiae. Khao sat ba nghi¢ém thuc véi ty 1€ nude
ép khom:nude (1:1, 1:2 va 2:1) trong 10 ngay & nhiét do 25°C dat
d6 ruou cao nhat 1a 10,71% v/v & ty 1& 2:1, ty 1¢ hon hop 1:1 va
1:2 thu duge d6 rugu gia tri lan luot 13 9,61 va 8,35% v/v [10].
Theo N. Qi va cs (2017) [11] nghién ctru khéao sat quy trinh lén
men ruou khom ¢ nhiét do 20°C trong 7 ngay thu duogc d rugu la
10,2% v/v va 5,4° d9 Brix [11]. Qua so sanh cac nghién ctru 6 gia
tri khoa hoc cua quéc té, cho théy chung nim men TC4.2 cho do
rugu (11,62%v/v) cao hon d¢ rugu cua cac nghién ctru trén. Hon
nita ching nim men TC4.2 con cho d rugu cao hon cac dong
nim men chiu nhit theo nghién ciru ciia H.X. Phong va cs (2017)
[12] d4 tién hanh tuyén chon va dinh danh cdc ching nim men
¢6 kha ning chiu nhiét va chiu con, dong thoi khao st cac diéu
kién t6i wu cho qué trinh 1én men rugu vang khom. Két qua cho
thay, didu kién 1én men thich hop nhét d6i v6i dong S. cerevisiae
Y8 la ¢ nhiét do 37°C véi thoi gian 1én men kéo dai 5 ngay, do
rugu dat 10,03% v/v. Tuy nhién, ching nédm men TC4.2 cho do
ruou (11,62%v/v) thép hon so vi nghién ciru cia N.V. Thanh va
cs (2013) [4] da khao sat anh huong cua do Brix, d6 pH va mat
s0 ndm men phan lap cua dich 1én men dén chat luong ruou vang
khém Céu Puc, két qua rugu vang khom dat do ruou cao tur 15,3-
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15,95% v/v va ham luong du‘(‘mg sOt con lai thép. Su khac biét nay
¢6 1& do nguyén liéu khom Cau Buc c6 thanh phan dinh dudng cao
hon khom Tac Cau nén chung nam men nay hoat dong tot hon.

Su thay doi ham lugng dudng trong qua trinh 1én men ciing
la mot tiéu chi quan trong dé danh gi4 kha nang 1én men cua céc
dong ndm men [1]. Do hoat tinh sinh hoc, nim men st dung duong
trong dich qua 1am ngudn carbon, dudng bi chuyén héa theo phan
{ng enzyme tao ra san phdm cudi cing ctia qua trinh 1én men 1a
rugu va CO,. Vi vay sau khi [én men, d9 Brix giam so voi ban dau.
Theo két qua bang 3, cac dong nim men TC2.1, TC4.2, CDI1.1,
CD1.2 ¢6 d6 Brix thap twong tmg (5,67; 6,00 6, 33 va 6,50°), khac
biét ¢6 y nghia vé mit théng ké vai cac dong con lai nhung khac
biét khong ¢6 ¥ nghia thong ké giita cic dong nay véi nhau. Do
rugu cao va ham lugng dwong sot thap sau khi 1én men 1a nhing
chi s6 quan trong, phan anh kha nang chuyén hoa v hiéu suat lén
men rugu vuot trdi ciia ndm men [6].

Do do, tir két qua cho cho thiy dong nim men TC4.2 1a dong
cho d6 ruou cao nhét (11,62%v/v) trong 18 dong da khao sat va
d6 Brix thap nhat (5,67°) khac biét c6 ¥ nghia thong ké & do tin
cdly 95%. Bén canh do, theo khao sat kha nang 1én men trong 6ng
Durham, dong ndm men TC4.2 ciing 13 mot trong cac dong c6 kha
ning lam day cot khi trong ng Durham nhanh nhat (8 gio). Két
qua la trong cac dong nadm men dugc phan lap, TC4.2 dugc chon
la dong c6 kha ning 1én men manh nht (hinh 2). Dong TC4.2
duoc chon dé tiép tuc bé tri thi nghiém va dinh danh sinh hoc phan
tir dén mue d6 loai.

(A)

(B)

Hinh 2. Hinh dang khuén lac (A) va hinh dang té bao (B) cia dong ndm
men TC4.2.

3.9. Pinh danh dong nim men TC4.2 bing phwong phdp gidi
trinh tw

Dong nim men TC4.2 dugc dinh danh bé‘mg sinh hoc phan tu va
phan tich trinh tu gen 28S rRNA. Trinh tu gen dugc giai co kich thude
449 bp voi trinh ty nucleotide nhu sau:

GTTTTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGA
AGACAAGAGATGGAGAGTCCAGCCGGGCCTGCGCTTAAGTG
CGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATTCCAA
ACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAAC
CGTTTCAATACAACACACTGTGGAGTTTTCATATCTTTGC
AACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAA
CAAACACAAACAATTTTATTTATTCATTAAATTTTTGTCAAAAA
CAAGAATTTTCGTAACTGGAAATTTTAAAATATTAAAAACTTT
CAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCA
GCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTG
AATCATCGAATCT TTGAACGCACATTGCGCCCCTT
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Doan gen ndy dugc so sanh vai cic gen 28S rRNA ciia nim
men trong ngan hang gen trén NCBI su dung cong cu BLASTN.
Két qua, doan gen 28S rRNA ctia dong nam men TC4.2 ¢6 d6 tuong
dong 100% so v6i trinh tu gen 28S rRNA cta Saccharomyces
cerevisiae, s6 ding ky trén GenBank 1a ON782648.1 (hinh 3).
Nhu vay, két qua dinh danh chimg t6 rang dong ndm men TC4.2
la dong Saccharomyces cerevisiae.
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Hinh 3. So sanh trinh tw gen 28S rRNA ctia dong ndm men TC4.2 cho
thay twong déng 100% vé&i chiing ndm men Saccharomyces cerevisiae
ON782648.1.

Két qué giai trinh ty phit hgp v6i nghién ctru phan lap va tuyén
chon ndm men 1én men ruou vang dich qua céc chln (Spondlas
dulcis Forst,) cua T.T.T. Hoa (2020) [13], dong nim men tuyen
chon dugc 1a MCN2 so sanh trinh tu gen dugc két qua twong dong
98,74% v6i dong nAm men Saccharomyces cerevisiae (s6 dang k}'l
KP998094.1). H. V Kiet (2021) [14] nghién ctru phan lap va tuyen
chon dugc dong nam men FBY015 1én men rugu vang mang cau
xiém (Annona murica L.) so sanh trinh ty tuwong dong 99,37%
voi trinh tu nam men Saccharomyces cerevisiae v&i so dang ky
KX434760.1. Saccharomyces cerevisiae 1a mot trong nhiing loai
nim men hitu dung, chiém 80% trong nu6c qua 1én men, c6 kha
ning tao con 1én ti 16°(v/v) [1]. Loai nAm men nay duoc st dung
rong rai trong nganh cong nghiép san xuét rugu, khong chi boi kha
nang lén men hiéu qué trén dich qua hodc moi truong chira ham
lwgng dudng cao ma con nhd vio viée tao ra cac san pham 1én men
v6i huong vi dac trung [15].

4. Két luan

Két qua nghién ctru da phan 1ap dugc 34 dong ndm men tir cac
mau khom tai 3 tinh Kién Giang, Hau Giang, Tién Giang thudc 7
nhom hinh dang té bao: cAu nhé, cAu 16n, oval 16n, oval nho, elip
ngén, elip dai va elip nhon. Két qua nhan dién so bo cho thiy 34 dong
nam men thudc 3 chi Pichia, Hanseniaspora va Saccharomyces.

Tur 18 dong nim men thudc chi Saccharomyces, tuyén chon
dugc dong nam men TC4.2 ¢6 hoat luc 1én men manh nhat tao ra
do rugu 11,62% v/v.

NAm men TC4.2 duoc phan loai thudc loai Saccharomyces
cerevisiae.
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Nghién ciru xc dinh cdc thanh phan dinh dudng va tic dung chong xy héa
ctia mt s0 loai rau baby ho Cai

Lé Hong Quang’, Nguyén Thi Minh Khanh, Nguyén Thi Trang, Trin Thi Hai, L& Vin Trong
Vién Cong nghiép Thiec pham, 301 Nguyén Trdi, phirong Thanh Xudn Trung, qudn Thanh Xudn, Ha Néi, Viét Nam
Ngay nhan bai 10/2/2023; ngay chuyén phan 15/2/2023; ngay nhan phan bién 16/3/2023; ngay chip nhéan ding 20/3/2023

Tém tit:

Rau baby ho Cai 1a loai rau non, cé kich thwéc nhé hon so véi rau trwéng thanh, dwge ngwoi tiéu dung wa chudng trong
thoi gian gin diy nho vao sw twoi méi va lgi ich dinh duéng ciia chiing. Trong nghién ciru nay, ham hrong mot s chat
dinh dudng co bin, ham hrong tong polyphenol, flavonoid va kha niing chong dxy hoéa ciia 3 loai rau baby ho Cii, gdm:
rau baby cii Rocket, cai Kale va cai bé xdi dwoc tién hanh danh gia. Két qua cho thiy, rau baby cai Rocket cho ham lugng
cic chit dinh dudng, cic chit chdng dxy hoa cao hon so véi 2 loai rau con lai, cu thé: rau baby cai Rocket ¢6 ham lwong
nwéce 91,54%, protein 4,28%, xo thd 0,84%, polyphenol tong s6 119,2 mg/100 g chit kho; flavonoid tong s6 431,90 mg/100
g chét khd, kha ning chdng dxy héa 59.674,27 pmol TE/100 g khoi lwgng twoi. Két qua nghién ciru 1a co sé cho viée sir
dung 3 loai rau nguyén liéu nay vao ché bién cac san phidm tir rau baby ho Cai nhw bt rau nguyén xo, bét rau hoa tan.

Tir khéa: kha ning chdng dxy hoa, rau baby cii bé xdi, rau baby cai Kale, rau baby cai Rocket, rau baby hg Cii.

Chi s6 phin logi: 1.6, 2.10, 4.6

Study to determine the nutritional components and antioxidant

capacity of some cruciferous baby vegetables
Hong Quang Le*, Thi Minh Khanh Nguyen, Thi Trang Nguyen, Thi Hai Tran, Van Trong Le

Food Industries Research Institute, 301 Nguyen Trai Street, Thanh Xuan Trung Ward, Thanh Xuan District, Hanoi, Vietnam

Received 10 February 2023; revised 16 March 2023; accepted 20 March 2023
Abstract:

Baby cruciferous vegetables are young vegetables, smaller in size than mature vegetables, which are becoming popular
with consumers in recent times due to their freshness and nutritional benefits. In the context of this study, an examination
was conducted to assess the content of some basic nutrients, total polyphenols, flavonoids and antioxidant capacity of three
cruciferous vegetables, including: baby rocket, baby kale, and baby spinach. The results highlighted significant differences
among the vegetables, with baby rocket exhibiting notably higher levels of nutrients and antioxidants than the other
two vegetables; in particular, baby rocket had a water content of 91.54%, protein content of 4.28%, crude fibre content
of 0.84%, total polyphenol content of 119.2 mg/100 g dry matter basis; total flavonoid content of 431.90 mg/100 g dry
matter basis, and antioxidant capacity of 59674.27 pmol TE/100 g of fresh vegetable. These results provide a foundation
for potential applications of these vegetables to process some products, such as whole-fibre vegetable powder and soluble
vegetable powder.

Keywords: antioxidant capacity, baby cruciferous vegetables, baby kale, baby rocket, baby spinach.
Classification numbers: 1.6, 2.10, 4.6
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1. Dat van de

Rau ho Cai (Brassicaceae) 1a nhdm rau quan trong thir ba
sau cac loai rau ho Ca (Solanaceae) va Bau bi (Cucurbitace-
ae). Vao nam 2020, san luwong udce tinh cia rau ho Cai trén toan
thé giGi dat 100 triéu tin, dién tich canh tic dat 4 tri¢u ha [1].
Trong d6, Trung Quéc 1a nude san xuat chinh cac loai rau ho
Cai, chiém dén gan 45% tong san luong [1]. Tai Viét Nam, cac
loai rau ho Cai ciing dwoc st dung phd bién, chiém ty trong
cao nhat va déu c6 niang suat, san luong ting 1én hang nam [2].
Nhom rau ho Cai rat giau dinh dudng, bao gdm chat xo, mot
s6 carotenoid nhu beta-carotene, lutein, zeaxanthin, vitamin C,
E va K, folate va khoang chit. Thém vao do, rau ho Cai con
1a ngudn cung cap doi dao cac hop chét chtra luu huynh, glu-
cosinolate (GTS), khién rau c6 vi déng hodc cay va mui thom
nong. Ngoai ra, nhu’ng hoat chat sinh hoc quan trong trong rau
ho Cai ¢6 tac dung ddi vdi stic khoe co thé ké dén 1a cac hop
chit phenolic, polyphenol, flavonoid, dic biét 1a hop chét glu-
cosinolates nhu indole, aliphatic va isothiocyanates (ITC)...
Céc hoat chét nay ¢6 vai tro quan trong cho strc khoe con nguoi
nhu phong chéng ung thu, phong chong va hd tro diéu tri bénh
tiéu duong type 2, chéng 6xy hoa, chéng viém... [3].

Ham luong va s luong cac chat dinh dudng trong cac loai
rau ho Cai rat khac nhau, diéu nay khong nhiing tiy thudc vao
ting loai rau ma con tiy thudc vao timg giai doan phat trién.
Céc loai rau non nhu rau baby thudc ho Cai déu dugc danh gia
la ¢c6 ham lugng cac chét dinh dudng, dac biét 1a cac chét ¢co
hoat tinh sinh hoc cao hon nhiéu so v&i rau trudng thanh va cac
loai rau khac [4].

Ngay nay, viéc san xuat, tiéu dung rau baby dang trd thanh
mot xu hudng méi do loai rau nay tét vé dinh dudng va quy
trinh gieo trong dam bao an toan vé sinh thuc phdm. Thém
vao do, rau baby ho Cai c6 ham lugng nudc cao, do do rau
¢6 do gion nhiéu hon so v6i rau théng thudng. Rau baby ho
Cai co kich thudc vira phai phu hop cho cac mén goi, moén
cuén nén cling duoc nguoi tiéu dung ua chudng. Vi mong
mudn st dung duoc nhidu hon cac chit dinh dudng va dap ung
thi hiéu ngudi tiéu dung, viéc nghién ctru, phat trién cic san
pham tir rau baby ho Cai 1a mot viéc lam dang duoc hudng toi.
Tuy nhién, hién nay cac nghién ctru vé ché bién, danh gia ham
lwong chit dinh dudng cia cac loai rau baby ho Cai dang dugc
tréng phé bién tai Viét Nam van chua duoc tién hanh bai ban,
chua tao duoc co s tién dé cho viée nghién ctru phat trién cac
loai san phém ché bién tir loai rau nay.

Xuét phét tir nhitng 1y do ké trén, trong nghién ciru nay,
chung t6i tién hanh danh gia ham luong cac chat dinh dudng
co ban va ham luong cac hoat chét ¢co hoat tinh sinh hoc cua
3 trong s6 cac loai rau baby ho Cai c6 ngudn gbc nhép ngoai
dang dugc trong phd bién tai nudc ta bao gdm: rau baby cai
Rocket, cai Kale va cai Bo x6i. Pay ciing 14 co s¢ dé Iya chon
nguyén liéu rau c6 ham luong cac chat dinh dudng va hoat
chét sinh hoc cao st dung 1am nguyén li€u cho ché bién san
Xuét cac san phfim thuce phém nhu 1a: bot rau nguyén xo, bot
rau hoa tan...
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2. Nguyen vat liéu va phuong phap nghién ciu

2.1. Nguyén vit liéu

Nhom nghién ctru da tién hanh céc thi nghiém khao sat
dé xac dinh dugc thoi diém thu hoach rau baby cua cac gidng
rau baby cai Rocket, cai Kale va cai Bo x0i, cac loai rau nay
dugc gieo trong tir hat va thu hoach khi chiéu dai 1a (do tir gbc
dén chop 14) dat khoang 8 cm [5]. Cu thé, rau baby cai Rocket
va cai Kale duoc thu hoach sau 60 ngay, cai Bé x6i dugc thu
hoach sau 45 ngay gieo trong tai Hop tac xd San xuét va Dich
vu Nong nghiép Thanh Ha (Thuong Tin, Ha N¢i). Rau c6 mau
xanh tuoi dac trung, mong nudc, khong bi théi hong, dap nat,
dugc van chuyén vé phong thi nghiém trong vong 2-6 gid sau
khi thu hoach.

2.2. Phwong phdp ldy mau rau

Rau baby cai Rocket, cai Kale va cai Bo x6i dugc léy mau
theo TCVN 9016:2011. Cac loai mau s& duogc léy theo thir tu
sau:

- Lay mau ban dau: Lay tir khu vuc gieo trong, trong do
s mau don t6i thiéu 1a 5 mau, khdi luong chung ciia mau don
<250 g/don vi.

- LAy mau chung: Gop va tron 1dn cac mau don da lay tai
budc 1ay mau ban dau cua timg loai rau baby di ldy.

- MAu phong thir nghiém: Phu thudc vao cac thir nghiém
can phai tién hanh trong phong thi nghiém, mau thi nghiém
duoc ldy tir mau chung.

2.3. Phuwong phap phén tich

- Xac dinh ham luong nudc tong bang phuong phap siy dén
khéi lugng khong dbi theo FIRI-M-300 (10 TCVN 842:2006).

- Xéc dinh ham lugng protein bang phuong phap Kjeldahl
theo TCVN 8125:2015.

- Xéc dinh ham lugng chat xo tho bang ky thuat tii loc
theo FIRI.M.153 (ANKOM method A2000 - Tham khao theo
AOCS Standard Procedure Ba 6a-05:2012).

- Xéc dinh ham lugng polyphenol tong s tinh theo axit
gallic bang phuwong phap do mau dung thudc thir Folin-
Ciocalteu theo TCVN 9745-1:2013.

- X4c dinh ham luong flavonoid tong sb tinh theo quercetin
bang phuong phap do mau theo FIRI.M.172 (UV-Vis dugc mo
ta boi B.J. Xu va cs (2007) [6]).

- Xéc dinh kha nang chéng 6xy hoa bang phan tmg voi
2,2-Diphenyl-1-picrylhydrazyl theo FIRL.M.311 (TCVN
11939: 2017).

2.4. Phwong phdp xir ly sé liéu

Két qua thi nghiém dugc phan tich ANOVA trén phin mém
Microsoft Excel dé so sanh sy khac biét trung binh giira cac 1an
lap lai trong cung thi nghiém p<0,05.
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3. Két qua va ban luan

3.1. Ddnh gid cdc thanh phin dinh dwing co bén ciia 3
logi rau baby ho Cai

Ham luong mot s6 thanh phan dinh dudng co ban bao gom:
ham luong nudce, protein va xo thd cua 3 loai rau baby ho Cai
da duoc xac dinh (hinh 1).

Két qua hinh 1 cho thay, rau baby cai B6 x6i ¢6 ham lugng
nudc cao nhit (94,55%), tiép dén 1a cai Rocket (91,54%) va
thap nhét 1a cai Kale (90,99%) (hinh 1A). Két qua nay ciing
turong dong voi nghién ciru cia D. Thavanrajah va cs (2019)
[7] khi cong bd két qua ham lugng nudc trong mot sd loai rau
ho Cai nam trong khoang 80-95%. Lugng nudc trong rau quyét
dinh dén chét lugng cam quan ciia rau, rau ¢ ham luong nudc
cao s€ gion va co vi mat hon.

V& ham luong protein (hinh 1B): Rau baby cai Rocket c6
ham lugng protein dat cao nhat (4,28%), thap nhat 1a cai B6 xoi
(2,53%). Protein chira trong rau cai baby Rocket cling tuong tur
nhu cac loai protein cua cac giéng cai khac, khong phai 1a mot
loai protein hoan chinh vi né khong chira mdt lugng 16n cac
axit amin thiét yéu. Tuy nhién, do ham luong va thanh phin
clia n6 nén protein trong rau cai Rocket c6 thé dugc coi la chat
b sung c6 gia tri trong ché do6 an udng [8].

V& ham luong chat xo thé (hinh 1C): Trong 3 loai rau baby
ho Cai dugc khao sat, cai Rocket c6 ham lugng chéit xo thd
dat cao nhat (0,84%). Chit xo chiém phan 16n lugng chét xo
clia rau va 1a mot chat dinh dudng quan trong gitip cho tiéu
hoa duoc thudn loi, ting cuong dinh dudng cho co thé. Chit
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x0 bao gdm carbonhydrat va lignin khong tiéu gitip kich thich
kha ning mién dich, ting cudng kha ning hap thu khoang cht,
giam nguy co ung thu rudt két, ri ro béo phi, giam lugng glu-
cose luu thong du thira trong mau, giam murc cholesterol va céi
thién do nhay insulin. Trong nghién ctru cuia P. Emebu va cs
(2011) [9] ciing d4 xac dinh duoc ham luong chit xo cua cai
Kale (truong thanh) dat 1,94-8,39%, cao hon so v&i ham luong
chat xo tho cua cac loai rau baby trong nghién ctu, diéu nay
1a do chat xo chua duoc téng hop nhiéu & giai doan rau baby,
nén khi so sanh véi rau truong thanh ham lugng chit xo ¢ rau
baby s& thap hon.

3.2. Pdnh gid ham lwong cic hoat chit sinh hoc ciia 3
logi rau baby ho Cdi

Nhu da dé cap ¢ trén, cac loai rau baby ho Cai ciing chira
cac hop chét phi dinh dudng ting cudng sirc khoe nhu flavo-
noid, polyphenol, phenolic... Nhimg hop chit nay c¢é vai tro
rt quan trong trong viéc ngin ngira cac loai bénh nhu ung thur
va cac bénh man tinh khac [3]. Trong nghién ctu nay, ham
luong polyphenol téng s va flavonoid tong sb cua 3 loai rau
baby ho Cai da dugc xac dinh, két qua thé hién & hinh 2.

Két qua hinh 2 cho thay:

V& ham lugng flavonoid tong s6 (hinh 2A): Trong s6 3 loai rau
baby khéo sat, cai Rocket ¢ ham lugng flavonoid cao nhét (dat
431,9 mg/100 g), cai B x6i c6 ham lugng flavonoid thap nhat
(285,76 mg/100 g). Nghién ctru ciia M.S. Kim va cs (2014) [10]
cho thiy, ham lugng flavonoid tong s6 cua rau mam bong cai
xanh dugc chiét xudt biang ethanol dat 1,06 mg/g chat kho.
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Flavonoid trong cac loai rau ho Caéi c6 rAt nhiéu hoat tinh sinh
hoc nhu: chdng 6xy hoa, tac dung bao vé mao mach va kha ning
ngan ngua ung thu... [3]. Cac flavonoid dai di¢n trong rau ho
Cai c6 thé ké dén nhu: quercetin (23 mg/100 g trong cai Kale) va
isohamnetin (24 mg/100 g trong cai Kale)... [11].

Vé ham luong polyphenol tong s6 (hinh 2B): Gidng nhu
flavonoid, polyphenol ciing c6 nhiéu trong thuc vat va cac loai
rau. Polyphenol ciing 14 chit ¢6 kha nang chong 6xy hoa, chdng
ung thu va khang khuan. Trong nghién ciru nay, rau baby cai
Rocket ¢6 ham luong polyphenol tong s6 dat cao nhat 119,2
mg/100 g, cao gap gan 6 lan so vdi rau baby cai Bo x0i.

3.3. Pdnh gid khd ning chéng éxy héa ciia 3 loai rau
baby ho Cii

Kha nang chdng 6xy hoa 1a kha ning trung hoa, bét gitr cac
gbc ty do gay pha huy té bao. Kha nang chong oxy héa duge
coi 1a mot tham sb co ban dé danh gia chat luong dinh dudng
clia rau, cu, qua, 1a mot chi sé gian tiép dé danh gia vé sy hién
dién cuia cac chat co hoat tinh chéng 6xy hoa. Mdi hop chét
chdng 6xy héa thyc hién hoat dong bao vé cua né thong qua
céc co ché, hiéu qua khac nhau tily thudc vao ciu tric hoa hoc
va chat nén ma n6 hoat dong. Vi 1y do nay, phan tich kha ning
chbng 6xy hoa thuong duoc wu tién hon so voi phép do don 1é
ting chat chdng 6xy hoa. Két qua x4c dinh kha nang chdng oxy
hoéa cuta 3 loai rau baby ho Cai dugc trinh bay ¢ hinh 3.
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Hinh 3. Kha néng chéng 6xy héa cua 3 loai rau baby ho Cai. Cac chir céi
khac nhau trén méi cot thé hién sw khac nhau c6 y nghia & mirc a=0,05.

Két qua trén hinh 3 cho thay, rau baby cai Rocket c6 kha
ning chéng 6xy hoa cao nhét, didu nay ty 1& thuan voi ham
lwong cac hoat chat flavonoid va polyphenol tong sb c6 trong
loai rau nay. Kha ning chéng 6xy hoa cao ctia rau cai Rock-
et ciing dd duge chimg minh khi xac dinh bang phuong phap
DPPH (2,2-Diphenyl-1-picrylhydrazyl) va FRAP (Ferric ion
reducing antioxidant power) trong nghién ctru ctia A. Durazzo
va cs (2013) [12]. Céac nghién ctru duoc thyc hién bdi Z. Xiao
va cs (2019) [13] ciing dd xac dinh dwoc hoat tinh chéng oxy
hoa hodc kha ning loai bé gdc tu do 2,2 Diphenyl-1-picryl-
hydrazyl (DPPH) ctia cac giong khac nhau thudc ho Cai nam
trong pham vi tir 157,3 dén 806,3 umol TE/100 g rau tuoi an
duge. C6 thé thay rang, rau baby ho Cai trong nghién ctru co
hoat tinh khang 6xy hoa cao hon so v6i rau trudng thanh.
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4. Két luan

Nghién ctru dd xac dinh duge mot s chit dinh dudng co
ban, chat c6 hoat tinh sinh hoc va kha nang chéng oxy hoa cua
3 loai rau baby ho Cai hién dang duoc trong va tiéu ding phd
bién ¢ nudc ta 1a cai Kale, cai Bé x6i va cai Rocket. Két qua
cho thiy, rau baby cai Rocket cho ham lugng flavonoid tong
sO (431,90 mg/100 g chat khd) va polyphenol tong s6 (119,20
mg/100 g chat kho) cung kha nang chong oxy hoa (59674,27
umol TE/100 g rau twoi) cao nhét trong s 3 loai rau khao sat.
Thong tin nay hitu ich cho viéc Iya chon nguyén liéu rau baby
ho Cai dé phat trién céc san pham ché bién véi chat lugng dinh
dudng va cam quan dugc cai thién theo nhu ciu thi hiéu nguoi
tiéu dung.
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Két qua xac dinh tén khoa hoc va phan tich ham lrong allantoin
ciia cac mau Hoai son thu thap tai Dak Lak

Nguyén Vin Tam, Nguyén Quynh Nga, Nguyén Thi Phwong, Trinh Vin Vugng, Nguyén Thi Hwong, Tran Thi Lan"
Vién Duoc liéu, 3 Quang Trung, phicong Trang Tién, qudn Hoan Kiém, Ha Néi, Viét Nam
Ngay nhén bai 10/6/2024; ngay chuyén phan bién 12/6/2024; ngay nhan phan bién 5/7/2024; ngay chip nhan dang 9/7/2024

Tom tit:

Hoai son dworc sir dung rong rii nhw mot loai ciy thue pham va thio duwge & cac nwée chau A. Trong nghién ciru nay,
tong s6 4 miu Hoai son thu thip ¢ tinh Pak Lik dwoc giam dinh va danh gia hoat chat. Thi nghiém ap dung phwong
phép hinh thai so sanh dé xac dinh tén khoa hoc cic miu thu thip. Két qua cho thiy, ¢6 2 miu thudc loai Dioscorea
alata L., 1 miu thudc loai Dioscorea persimilis Prain & Burk., 1 miu thudc loai Dioscorea sp.. Ham lwgng allantoin
ciia cic miu thu thip bién dong tir 0,17 dén 0,27%. Trong d6, miu thudc loai D. persimilis c6 ham lugng allantoin cao
nhit nén dwoc khuyén cdo sir dung lam vit liéu nhan giéng dé mé rong ving trong. Cac két qua nay cung cip dir liéu
nhan dién loai D. persimilis & dia phwong va dinh hwéng phit trién ving san xuit dwoc li¢u Hoai son tai tinh Pik Lik.

Tir khéa: allantoin, Dioscorea persimilis, Pak Lik.

Chi sé phén loai: 1.6, 3.4, 3.5

The results of scientific name identification and allantoin content assessment of

the Dioscorea persimilis samples collected from Dak Lak province
Van Tam Nguyen, Quynh Nga Nguyen, Thi Phuong Nguyen, Van Vuong Trinh, Thi Huong Nguyen, Thi Lan Tran"
National Institute of Medicinal Materials, 3 Quang Trung Street, Trang Tien Ward, Hoan Kiem District, Hanoi, Vietnam
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Abstract:

Dioscorea is widely used as a food crop and medicinal herb in Asian countries. In this study, a total of four Dioscorea
samples collected from Dak Lak province were identified and evaluated for active compounds. The experiment utilised
morphological comparison methods to determine the scientific names of the collected samples. The results showed that two
samples belonged to the species Dioscorea alata L., one to Dioscorea persimilis Prain & Burki., and one to Dioscorea sp..
The allantoin content of the collected samples ranged from 0.17 to 0.27%. The sample belonging to the species D. persimilis
exhibited the highest allantoin content. Therefore, this sample is recommended for use as propagation material in efforts
to expand cultivation areas. The sample belonging to the species D. persimilis exhibited the highest allantoin content; thus,
this sample is recommended for use as propagation material to expand cultivation areas. These findings provide data for
identifying D. persimilis locally and guide the development of Dioscorea medicinal plant production areas in Dak Lak
province.

Keywords: allantoin, Dak Lak, Dioscorea persimilis.
Classification numbers: 1.6, 3.4, 3.5
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1. Dt van de

Cu cua Hoai son (Dioscorea persimilis Prain et. Burk.) la
mot loai thyc phém va duoc liéu phé bién trong y hoc cd truyén
& nhiéu nudc trén thé gidi [1]. Chung c6 bd phan st dung la
¢t va duoc sir dung rong rai nhu mot loai thuc pham ciing nhu
diéu tri chtng suy nhugc co thé, tiéu chay, kiét ly man tinh, di
tinh, mdng tinh, hoat tinh, viém tir cung (bach déi), suy than,
dau lung, tiéu nhiéu, hoa mét chong mat va ra moi héi trom [1,
2], ung thu [2], bénh duong rudt [1-3]. Dugc liéu Hoai son la
thanh phan chinh ctia cic san pham thuong mai nhu bot Hoai
son (Cong ty C phan Nong nghiép thwong mai du lich Bau
May, Cong ty TNHH Pau tu Thuong mai Luong Viét, Cong
ty TNHH Mady), vién nang, vién nén (san pham Gmetho GSV
- Cong ty ) phén GSV tai Viét Nam, Hoan vi dan - Cong ty
TNHH Coéng nghé¢ Herbitech, B6 than 4am TW3 - Cong ty Co
phan Dugc pham Trung wong 3), siro, nudc udng (B6 phé Nam
Ha chi khai 16 - Cong ty Dugc pham Nam Ha, B phé Bao
Thanh - Cong ty Dugc phdam Hoa Linh).

Chi Dioscorea trén thé giéi c6 khoang 600 loai, & Viét
Nam c6 hon 40 loai [4, 5]. Sy da dang nay c6 thé giy nham
1an trong trong, thu hai, ché bién, san xuat va sir dung giita cc
lodi. Hoai son da dugc ghi nhan tai nhiéu vung cua Viét Nam
[1], tuy nhién, véi nhu cau sir dung rong réi cing véi viée thiéu
cac thong tin, thiéu kinh nghiém nén ching thuong bi nham
1an va gia mao. Do d6, nghién ciru nay tap trung giam dinh tén
khoa hoc va danh gia chét luong (hoat chét allantoin) ctia cac
méu Hoai son thu thap tai tinh Pak Lik nham tim kiém cac di
liéu nhan biét va khuyén céo loai Hoai son phu hop cho phat
trién tai noi nay va cac khu vuc co diéu kién tuong tu.

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit li¢u

Téng s6 4 mau tiéu ban va miu ci tuwoi Hoai son
(bang 1) thu thap & cac diém sinh thai khac nhau ¢ Dak Lik

dugc str dung dé dinh danh tén khoa hoc va danh gia ham
luong allantoin.

Bang 1. Ky hiéu va noi thu thap cac mau Hoai son trong thi nghiém.

Thirtw  Kyhiéu  Noithu thip

1 HS-01 Xa Eanu6l, huyén Buén Dén, tinh Bak Lak

2 HS-02 X Hoa Thang, TP Buén Ma Thudt, tinh Dak Lak

3 HS-03 X Eanudl, TP Budn Ma Thudt, tinh Dik Lik

4 HS-04 Trong tai xa Hoa Thang, TP Buon Ma Thugt, tinh Dak Lak co

nguon gbe tai Théi Binh (méu dbi ching)

2.2. Phwong phdp nghién ciru
2.2.1. Nghién civru thure vdt hoc

Thu thap mau: Ap dung phuwong phap ctia N.N. Thin (2007)
[6]. Cac mAu 1a cac mau tuoi thu tir ty nhién hodc ving trong
ngoai thyc dia, dudi dang 1a cac doan canh 14 mang hoa/qua c6
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chiu dai 20-40 cm dé dinh danh va cu twoi dé danh gia chat
lugng.

Phan tich va dinh danh tén khoa hoc: HS-01 dén HS-04 1a
mau s6 clia cac mau tiéu ban sau khi thu thap. Hoat dong mo
ta hinh hai va dinh danh té€n khoa hoc dugc thuc hi¢n tai Trung
tam Tai nguyén Duoc liéu, Vién Dugc liu theo cac budc sau:

+ DPanh gia kiéu hinh: Cac bd phén sinh dudng va dac biét
la cac bo phan sinh san 1a hoa va qua dugc phan tich danh gia.
Kinh lap dugc st dung dé quan sat cac kiéu hinh va may anh
duoc dung dé ghi lai hinh anh cac bd phan ctia mau.

+ Dinh danh tén khoa hoc: Phuong phéap dinh danh ap dung
theo phuong phap so sanh hinh thai, d6i chiéu véi khoa phan
loai. Ban md ta trong cac tai liéu thyc vat nhu Cay c¢o Viét Nam
(2000) [7], Danh luc Cay thudc Viét Nam (2017) [8] va Thuc
vat chi Trung Qudc - Flora of China (2000) [9] duoc st dung
dé dinh danh tén khoa hoc cho mau thu thap.

+ So sanh dbi chiéu: Cac mau nghién ciru dwoc di chiéu
v6i bd mau luu tai Phong tiéu ban cua Vién Dugc liéu.

+ M0 ta hinh thai: M6 ta tir cac bo phan 16n bén ngoai dén
chi tiét cac by phan nho bén trong, mau sir dung & dang song
gom than, 14, hoa va qua.

2.2.2. Panh gia chat luong duoc liéu cua cdac mau Hodi
son thu thap

Bo phan danh gia chét luong duogc liéu 13 cu cia cac miu
thu thap duoc sﬁy kho va thuc hién tai Trung tdm Uhg dung
Khoa hoc cong nghé¢, Vién Duogc liéu. Ham lugng allantoin 1a
tiéu chi danh gia.

Dinh tinh allantoin: Ap dung phuong phap sic ky 16p mong
theo chuyén ludn ci mai, Dugc dién Viét Nam V, Phu luc 5.4
[10].

Dinh luong allantoin: Pinh lugng allantoin béng phuong
phap sic ky 1ong hiéu ning cao [11].

£ 2 ~ ~ ~
3. Két qua va ban luan

3.1. Két qua dinh danh tén khoa hoc ciia cdc méu thu
thép

Hinh anh cac bo phan: than, 14, hoa, qua va ca ciia 4 mau
Hoai son da duoc ghi lai va phén tich dic diém bang may anh
va kinh.

Sau khi phan tich cac dic diém hinh thai cia cac mau va
tham khao cac tai lidu, két hop ddi chiéu véi tiéu ban cua
chi Dioscorea dang luu gitr tai Phong Tiéu ban cua Khoa
Tai nguyén Duogc liéu (co sb6 hiéu NIMM-352, NIMM-2312,
NIMM-2975, NIMM-6550, NIMM-7593), da xac dinh dugc
tén khoa hoc ciia 3 mau HS-01, HS-02 va HS-04. Riéng mau
HS-03 chua thu dugc co quan sinh san (hoa, qua) nén chi xac
dinh tén khoa hoc téi ho va chi (bang 1-3).



Bang 1. Danh phap khoa hoc va dic diém cGia mau Hoai son HS-01, HS-02.

Noi dung Két qua, thong tin

Ky hiéumau  HS-01, HS-02

Tén khoa hoc  Dioscorea alata L.

Dioscorea alata var. purpurea (Roxb.) H.F. Macmill. [12]

Synonym Polynome alata (L.) Salisb. [13]

Dioscorea eburina Lour. [14]
Tén Viét . . . . .
Nzlrln & Cu cai, Ci mg, Khoai vac, Khoai tia, Khoai nga, Khoai ngot

Ho thuc vat  Dioscoreaceae - Ho Cu nau

La cdy than thao. L4 c6 cubng dai, moc dbi (thuong chi c6 mot 14 dai
déng); phién c6 kich thuéc khoang 6-20x8-13 cm, hinh trai tim hep, voi
thiy gdc tron, dinh nhon ngéin hoac hinh mii tén, v6i thity déy goc canh,
dinh ¢6 dudi. Hoa: nho, moc rai rac, duc va cai moc & nach la trén cac
cay riéng biét; hoa duc moc thanh chuy dai tdi 30 cm; hoa cai co gai nho
hon. Qua nang hinh qua khé c6 ba canh va ¢ canh. Hat ¢ c4nh (hinh
1Ava IB).

Mb ta

Bang 2. Danh phap khoa hoc mau Hoai son HS-04.

Noi dung Két qua, thong tin

Ky hiéu mau HS-04

Tén khoa hoc: Dioscorea persimilis Prain & Burk.

Synonvm Dioscorea raishaensis Hayata [15]

ynony Dioscorea hamiltonii Hook. f. [16]

Tén Viét Nam: Cu mai, Hoai son, Khoai mai, Son dugc, Khoai son, Khoai chup

Ho thyc vat: Dioscoreaceae - Ho Cu ndu
Mau thu thap ¢6 dang day leo, ¢6 than cu. Cit dai nhat ¢6 thé dat 100
cm, duong kinh khoang 2-10 cm dugc bao quanh boi nhiéu & con.
Than nhan hoi c6 goc canh, c6 “thién hoai” xuat hién & nach 14. L4

- don, moc ddi hodc so le, dau 14 nhon, phia cuéng hinh tim. Phién 14

dai 8-10 em, rong 6-8 cm. Cudng dai 1,5-3,5 cm (hinh 1D-1F). Hoa
duc va hoa cai moc ¢ nach 14 trén cac cay riéng bi¢t. Qua nang hinh
qua khé c6 ba canh va c6 canh. Miia hoa vao thang 7-8. Mila qua
vao thang 9-11 (hinh 1D-1F).

Bang 3. Danh phap khoa hoc miu Hoai son HS-03.

Yéu chu Két qua

Tén khoa hoc loai Dioscorea sp. (chua xac dinh) (hinh 1C)
Thudc chi Dioscorea Plum. ex L. - Cli ndu

Ho thyc vat Dioscoreaceae - Ho Ct nau

Nhu vy, cic mau Hoai son di dugce giam dinh tén khoa
hoc. Hai mau HS-01 va HS-02 dugc xéc dinh 1a loai D. alata
va mau HS-04 duoc xac dinh 1a loai D. Persimilis. Mau HS-03
con 1a mot loai khac chua duoc dinh danh dén cap d6 loai. Cac
mau nay déu thudc chi ci ndu (Dioscorea Plum. ex L.), ho cu
nau (Dioscoreaceae) (hinh 1).
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Hinh 1. Cac mau Hoai son thu thap tai Dak Lk. (A) HS-01; (B) HS-02; (C)
HS-03; (D) HS-04; (E, F) Qua va cl cta HS-04.

3.2. Két qua phan tich ham lwong allantoin ciia cdc méu
Hoai son thu thip tai Dik Lik

Chi tiéu chinh dé phan 4nh chit luong duoc liéu cac loai
Hoai son la ham lugng allantoin. Hoat chét nay ty 1¢ thuan cao
v6i chét lugong duogc liu. Két qua dinh Iugng allantoin cta cac
mau Hoai son nghién ctru duogc thé hién qua bang 4.

Bang 4. Chat lwong dworc liéu ctia cac mau Hoai son thu thap tai Dak Lak.

Thur tw Ky hiéu miu Ham lwgng allantoin (%)
1 HS-01 0,21
2 HS-02 0,17
3 HS-03 0,18
4 HS-04 0,27

Két qua nghién ctru cho théy, ham luong hoat chit chinh cta
cac mau Hoai son thu thap 14 c6 khac nhau (bang 4). Cac mau dugc
liéu Hoai son trong thi nghiém c6 ham luong allantoin dao dong
trong khoang 0,17-0,27% tinh theo khdi lugng kho kiét. Trong do,
Hoai son HS-04 c6 ham luong allantoin vuot troi cac mau Hoai
son khac trong nghién ctru. Mau Hoai son nay phu hop va hira hen
mot tiém nang 16n trong canh tac san xuét duge liéu Hoai son tai
Dik Lik, can dugc nhan rong theo quy hoach va nhu cau ciia thi
truong. Loai Hoai son nay ciing dd ghi nhan trong dugc dién véi
tén ¢t mai [10] nham khuyén cao sir dung trong y, duoc hoc.

4. Két luan

Tong 4 mau Hoai son thu thp tai ving trdng va moéi truong
tu nhién cua Dik Lik da duoc giam dinh danh phap khoa hoc, tht
ca cac mau thu thap déu thudc chi Dioscorea, ho Dioscoreaceae,
trong d6 c6 2 mau thudc loai D. alata, 1 mau thudc loai D.
persimilis va 1 mau thudc loai Dioscorea sp..
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Mau HS-04 thudc loai D. Persimilis khi trong ¢ Pk Lik co
chit lvong dugc liéu cao nhit trong 4 miu thu thap (ham luong
allantoin dat 0,27%), can dugc khuyén cdo mé rong ving theo quy
hoach va nhu cau thi truong tai tinh nay va cac khu vuc c6 diéu
kién tuong tu.

LO1 CAM ON

Nghién ctru nay dugc thuc hién nhd sy hd trg kinh phi tir
Chuong trinh Quy gen dugc quan 1y bdi S6 Khoa hoc va Cong
nghé Pik Lik thong qua dé tai: “Nghién ctru bao ton va phat trién
ngudn gen Hoai son (Dioscorea persimilis Prain et Burk.) va Kim
ngan hoa (Lonicera japonica Thunb.) tai tinh Dak Lik”. Cac tac
gid xin chan thanh cam on.
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Ung dung hé thong CRISPR/Cas9 trong chinh sira gen & Bacillus spp.
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Tém tit:

CRISPR/Cas (Clustered regularly interspaced short palindromic repeats/CRISPR-associated protein) 12 mgt hé mién
dich & sinh vat nhén so ¢6 vai tro chong lai cac yéu t6 di truyén ngoai lai, nhw sy xdAm nhép ciia plasmid va thé thue khuén.
Khi h¢ thong CRISPR/Cas dwgc phit hién c6 kha ning chinh sira gen ¢ ngudi vao nim 2013, ngay cang cé nhiéu nghién
ciru hoan thién h¢ thong véi muc dich ing dung chinh sira gen trén nhiéu ddi twong khac nhau bao gdm vi sinh vit, thue
vét, déng vat va ¢ nguoi. Tir d6 dén nay, hé théng nay ngay cang tdi wu véi nhiéu wu diém dé dang thiét ké, sir dung, dé
chinh x4c cao vwot trdi hon hin so véi cac phwong phap chinh sira gen truwée diy. Gan diy, viéc chinh sira gen bing hé
théng nay trén Bacillus spp. d va dang nhin dwoc nhiéu sy quan tdm do nhirng ing dung rong rii cia Bacillus spp. trong
nong nghiép, cong nghiép ciing nhu y hoc. Trong bai bao nay, chiing tdi cung cAp nhirng hiéu biét vé h¢ théng CRISPR/
Cas9 va cac nghién ciru vé viée sir dung cong nghé CRISPR/Cas9 trong chinh sira gen & Bacillus spp. Nhirng thong tin nay
g6p phin gitip cho cic nha khoa hoc dé& dang tiép cin véi hé thong chinh sira gen CRISPR/Cas9 va ing dung hé théng nay
vao nghién ciru ctia hg mft cach thuén tién hon.

Tir khéa: Bacillus spp., chinh sira gen, CRISPR/Cas, hé théng CRISPR/Cas9, plasmid.
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Applications of CRISPR/Cas9 systems for gene editing in Bacillus spp.
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Abstract:

CRISPR/Cas (Clustered regularly interspaced short palindromic repeats/CRISPR-associated protein) is an immune
system in prokaryotic organisms that plays a role in defending against foreign genetic elements, such as plasmid invasion
and bacteriophage attacks. The key event occurred in 2013 when this technology was identified as capable of editing
human genes. When the CRISPR/Cas system was discovered to have the ability to edit human genes in 2013, an increasing
number of studies have worked to improve the system with the goal of applying gene editing to a variety of subjects,
including microorganisms, plants, animals, and humans. Since then, this system has continuously been optimised, offering
many advantages such as ease of design and use, along with superior accuracy compared to previous gene editing methods.
Recently, gene editing in Bacillus species using this system has attracted a lot of attention because it offers a wide range of
applications in agriculture, industry, and medicine. This article presents information on the CRISPR/Cas9 system and its
application in the gene editing of Bacillus species. This information helps scientists easily access the CRISPR/Cas9 gene-
editing system, facilitating its application in their research more effectively and conveniently.

Keywords: Bacillus spp., CRISPR/Cas, CRISPR/Cas9 system, gene editing, plasmid.
Classification numbers: 1.4, 4.6
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1. Tong quan

CRISPR duoc phat hién lan d4u tién vao nam 1987 boi mot nhom
khoa hoc gia ¢ Dai hoc Osaka, Nhat Ban khi nghién ctru trén vi khuén
¢b. Cac nha khoa hoc d m ta trinh tw CRISPR 14 cac chudi DNA lap
¢6 kich thude ngan véi chirc nang chwa duoc xac dinh [1]. Sau do, n6
duoc phat hién trén cac vi sinh vat nhan so khéc ¢ cac nghién ctru tiép
theo. Chitc ning ctia chudi trinh tr CRISPR (CRISPR array) va gen
Cas 9 ciing nhur co ché hoat dong ctia nd dugc nghién ctru va lam rd
vao nam 2007 [2]. CRISPR/Cas la hé théng mién dich thich (mg trong
nhiéu vi khuan va hau hét vi khuan c6 [3], cung cép kha ning mién
dich chéng lai virus va plasmid. Trong hé thong nay, DNA cua virus
hoic plasmid xam nhap s& bi phan cét thanh bo dém méi va duge luu
trlr trong mot mang trong DNA. Khi ciing mot loai virus hodc plasmid
xam nhap tré lai, DNA xam nhap tuong img s¢ dugc xac nhan va can
thiép [3]. Budc ngodt dot pha trong sir dung hé thong CRISPR/Cas
dugc ghi nhan nam 2013 voi nhitng thanh cong trong viéc chinh stra
hé gen trén t bao ngudi [4]. Sau thanh cong nay, hé théng CRISPR/
Cas tiép tuc duoc md rong nghién ciru trén rat nhidu déi twong sinh
vat khac nhau, bao gé)m vi sinh vat, dong vat, thuc vat... trd thanh h¢
thong chinh sira hé gen don gian, chinh xéc va hiéu qua nhét tinh téi
thoi diém hién tai.

Bacillus spp. 1a loai vi khuan chu yéu ¢ dat va ving ré cay.
Ching 1a mt trong nhimg vi khuan ndi sinh thyc vét phd bién nhat
[5]. Bacillus spp. 12 mot nhom vi khuan 16n va da dang bao gém ca
cac vi khudn khong gdy bénh va gay bénh. Hau hét cac loai Bacillus
spp. ciing nhu c4c san phim cua ching, dugc coi 1 an toan cho muc
dich str dung d6i voi moi truong [6]. Nhitng vi khuan nay duoc g
dung dé thuong mai héa vi kha ning tiét ra mot s chat chuyén hoa
c6 hoat tinh sinh hoc, tao ra ndi bao tr co6 kha nang chéng lai cac
diéu kién sinh truong bat lgi va phat trién nhanh chéng trong cac
moi trudng khac nhau [7, 8]. Quan thé Bacillus spp. c6 thé ton tai
lau dai trong dt va ré cdy ma khong c¢6 bit ky anh huong lau dai
ndo dbi véi cic quan thé vi khuan khac [9]. Cac ché pham dua trén
Bacillus thuong mai dugc phat trién va phan phdi trén toan thé gioi
va chira céc ching ¢6 loi cta Bacillus bao gdm Bacillus subtilis,
Bacillus amyloliquefaciens, Bacillus pumilus, Bacillus licheniformis,
Bacillus megaterium, Bacillus velezensis, Bacillus cereus, Bacillus
thuringiensis [10].

2. ing dung ciia vi khuan Bacillus spp.

Bacillus spp. 1a chi vi khuan c6 mit & khip moi noi trong moi
trudng. Céc loai nay dugc sir dung dé san xuat duoc phim, san pham
trong cong nghi¢p va trong nong nghi¢p (bang 1) [11]. Ahmt la phén
bén hiru co sinh hoc dau tién duoc thwong mai hoa cé ngudn gbe tir vi
khuan Bacillus spp. Phan bon sinh hoc ¢6 thé dugc sir dung thay thé
cho phan bon hoa hoc va thude trir sdu va c6 thé cung cip nhimg hiéu
biét mai vé viée ting cuong sy phat trién va ning suat cdy trong khi d6i
mdt v6i dich bénh [12]. Céc loai/chung Bacillus spp. ¢6 191 cho thyc vt
thuong lién két v6i ré hodc ving sinh thai ré va phat trién mang sinh
hoc dé tang sy phat trién clia thuc vét [13]. Viéc st dung phan bon co
Bacillus vao dat 6 thé ting cuong cac dang chat dinh dudng hitu hiéu
cho cdy trong trong ving sinh thai ré, kiém soat vi sinh vt gdy bénh
phat trién va tao ra hé thong phong vé cac bénh dich hai [14, 15].
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Bang 1. Anh hwéng cta phan bén sinh hoc chiva Bacillus dén cay tréng.

Loai Hiéu qua ddi véi cdy trng Tham khéo
B. ol B subtlis B gy 4% v i ki i b, vk [16-15]
methylotrophicus
B. megaterium; B. subtilis  Ting ning suit qua va hat [19,20]
B, punils; B. megaterium Hf)a t:m Pvacodinh N trong dat va tang van chuyén cla ching 0.2
denre

B. subtilis; B. Téng hop céc hormone ting truang thure vat (IAA, GAs, cytokinin

g 0 AR e a0 . [18,23,24]
methylotrophicus va spermidines) kich hoat sy phat trién clia thyc vt
B. subtilis; B. mojavensis Tiét ACC deaminase dé trc ché qu trinh gia hod thu vit [25,26]

Ting cudng protein ni sinh, axit amin, dudng, sic to quang hop va
khoang chat (K, Mg, Na, P, Fe, Zn, va N) trong thyc vt

B. megaterium; B.

18,21
methylotrophicus (18,21]

Nhimg tmg dung cong nghiép cua Bacillus spp. dac biét 1a B.
subtilis, da phat trién nhanh chong trong nhimg thép ky qua. N6 da hoat
dong nhu mot nha may sin xuat té bao vi sinh vat cho nhiéu san pham
cong nghiép [27, 28], bao gdm cac enzyme [29], protein ngoai lai [30],
khang sinh [31], vitamin [32] va axit amin [33]. Céc hop cht hoa hoc do
B. subtilis san xuét ciing dong vai trd quan trong trong cc linh vuc khac
nhau, chéng han nhu: thyc phém, thirc an chan nu6i, my phém, héa chét
va duoc pham. Nhimg san phim tir B. subtilis thuong dugc sir dung dé
b6 sung vi sinh cai thién chtre nang duong rudt va ngan ngura bénh trong
chin nuéi gia stc va gia cam [34]. Ngoai ra, n6 c6 thé duoc sir dung
trong xur 1y sinh hoc nude va ngén ngira dich bénh cho cc sinh vat nudi
trong thuy san nhu tom va ca [35]. B. subtilis c6 kha ndng san Xuit cac
chat khang sinh khang vi khuan va nam, 16 cling o thé tao ra cac chat
khang virus, chong ung thu va trc ché mién dich [36].

La nhiing vi sinh vt an toan v6i con ngudi nén B. amylolzquefaczens
¢ thé duoc bd sung vao thire in ciing nhu nudce uong, gilp tang cuong
cac vi sinh vat c6 loi cho dudng rudt gitp phong chong cac van dé ve
tiéu hoa, déng thoi cai thién kha nang dung nap lactose gitip ting cuong
hé théng mién dich [37, 38].

3. Hé thang chinh sifa gen CRISPR/Cas

CRISPR/Cas la m6t ho céc trinh ty DNA trong b gen cua cac sinh
vt nhan so nhu vi khudn va vi khuan ¢6 [39]. Nhimg trinh tw DNA
ndy duoc hinh thanh tir cac doan DNA ngoai lai (nhu plasmid, thé thyc
khudn va céc phan tir di truyén di dong) timg tin cong vao sinh vat nhan
so d6 [2]. Chung dugc ding de phat hién va pha huy DNA ngoai lai
tuong ty trong cac lan tin cong Ve sau. Do do, ching duoc coi 1a hé mién
dich cta vi khudn va vi khuén c6 [39].

H¢ théng CRISPR/Cas lan diu tién dugc phat hién boi cac nha
khoa hoc Nhat Ban & Escherichia coli [1], nhung hi¢n nay né da dugc
tim thy trong hang loat cac loai sinh vat nhan so. Trong cac loai nay,
CRISPR/Cas c6 ving DNA thé hién tinh di truyén rong rii da dang,
nhung tat ca ching déu ¢6 mot kién tric co ban chung bao gdm mot
CRISPR array bao gom cac doan lap lai tryc tiép xen k& v6i cac trinh
tw ving dém (spacer), co nguon gdc tir axit nucleic ngoai lai; CRISPR
array ndy nam gan Cas operon [40-42]. CRISPR/Cas duoc phan chia
thanh ba nhom chinh (Type I, Type II va Type III) [43]. Trong d6, nhém
II (type II) dang duoc str dung rong rai trong nghién ctru chinh stra hé
gen. Nhom ndy gdm Cas 9, Cas 1 va Cas 2 [43]. Trong d6, Cas 9 tham
gia vao qua trinh tong hop cac CRISPR-RNA (crRNA) [43] va qué trinh
pha hity DNA ngoai lai [44]. Cas 9 gom hai domain chirc ning 1a RuvC-
like nuclease va HNH nuclease [45], ¢ vai trd phan cét céc sgi DNA.
Moi sgi dugc phan cat boi mot domain nuclease Cas9 riéng biét (HNH
hoac RuvC) [46].
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4. Co ché chinh sifa gen ciia CRISPR/Cas9

Co ché hoat dong ciia hé thong dép mg mién dich cta vi khuin thong
qua h¢ thong CRISPR/Cas9 dugc mo ta trén hinh 1. Hé thdng dap tmg mién
dich duoc khdi dong vai viec DNA ngoai lai bi cdt nho va gén vao cac trinh
tu CRISPR. Tiép theo, protein Cas dugc hinh thanh thong qua qua trinh phién
mé va dich ma ctia operon Cas, dng thoi 1a qua trinh phién mé cua gen trans-
activating RNA va cdc trinh ty CRISPR tao ra cac don vi RNA nho con goi
1a CRISPR-RNA (crRNA) va trans-activating CRISPR RNA (tracrRNA). Su
tuong tic giita crRNA va tracrRNA tao ra phirc hé cu tric gitp xéc dinh
céc phan tir DNA ngoai lai va xiic tién qué trinh ph4 hiy hay bt hoat cic
don vi DNA nay thong qua hoat dong ctia protein Cas 9. Tai vi trf nhan biét
trén phan tr DNA ngoai lai (trinh ty dinh hudng), tac dong cta phirc hop
tracrRNA-crRNA hinh thanh nén ciu tric kep toc (DNA hairpin structure).
Protein Cas 9 gz‘in vao phirc tractRNA-crRNA tai vi tri kep toc va vao phan
tir DNA ngoai lai tai vi tri trinh ty ba nucleotide (protospacer adjacent motif
- PAM) trude diém bit cip bo sung cia crRNA. Sau khi dd gin xong, ving
chirc ning NHN cia protein Cas 9 s& cit soi don DNA ¢6 trinh t b sung vi
ctRNA, trong khi ving chirc ndng RuvC ¢ nhi¢m vu cét soi don DNA con
lai [43, 47-50]. O té bao nhan thyc, cac dut giy dic hiéu trén phan tir DNA
do phtre h¢ Cas 9-tracrRNA-crRNA tao ra sé dugc sira chira thong qua hai co
ché: co ché ghép néi cua cac dau cat khong tuong ddng (Nonhomologou end
joyning - NHEJ) va co ché sira chita DNA v6i sy ¢6 mat cita trinh tw DNA bd
sung (Homology dependent repair - HDR) [45]. Qud trinh sita chira s hinh
thanh céc thay d6i trong trinh ty DNA nhur chén thém doan, mét doan. .. [45].
Tuy nhién, té bao nhan so khong cd kha nang stra chira nay (néu co thi sira
chira khong hiéu qud) [51], do do, néu bo gen bi dirt gy, té bao s& chét. Viéc
ndy ¢ thé duoc tmg dung trong chon dong vi khuan sau khi chinh sita genvi
khuan bang céc phuong phép tai td hop twong ddng sir dung khuén sira tong
hop [52]. Phuong phap chinh sira gen vi khuan bang CRISPR/Cas9 nay cho
phép tao ra cac dot bién, chén va xda doan chinh xéc [51].

1

Xam nhiém l

Budc 1: Hop nhét gene ngoai lai

%
o, Cas1,Cas2,Csn2 L2
h Reapent MNSESSSSNN - ... MURSHESRY
Virus hogc DNA plasmid L 1
CRISPR- locus CRISPR- aray
—
l Phienma l Phienma
tracrRNA NP . Qua trinh hinh thanh phirc Pre-crRNA

L lién két voi trinh t lap op Pre- A
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hop tracrRNA-crRNA z! z g
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l Lién két véi protein caso

Bwéc 3: Can thiép gene
ngoai lai

Domain Ruve

Hinh 1. Co ché dap (rng mién dich cla vi khuan théng qua hé théng
CRISPR/Cas 9. DNA ctia virus hodc plasmid sé dwoc xt ly thanh protospacer
va tich hop vao cac trinh tw I3p lai d& tao thanh chudi trinh tw CRISPR thong
qua Cas 1, Cas 2 va csn 2. Locus CRISPR dién hinh (tlr Streptococcus
pyogenes) bao gém trinh tu tracrRNA, mot s6 gen Cas, leader sequence va
CRISPR. CRISPR phién ma thanh pre-crRNA. tracrRNA két hop pre-crRNA
dé tao thanh mét phirc hop tracrRNA-crRNA trvéng thanh duoc xi ly béi cac
nuclease. Trong qua trinh can thiép gen ngoai lai, phtrc hop nay kich hoat Cas
9 va nhan biét trinh tw bd sung 20 nucleotide crRNA bén trong gen ngoai lai,
trong khi Cas 9 nhan biét trinh tw PAM. DNA soi di cudi cung sé duwgc phan
cét & 3 nucleotides ngwoc dong ctia PAM béi Cas 9 [52].
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5. Ung dung hé thong CRISPR/Cas G Bacillus spp.

Su xudt hién clia hé théng CRISPR/Cas9 di din dén nhiing
phét trién méi to 16n trong nhiéu linh vie [28, 53, 54]. Cac hé thong
CRISPR/Cas9 da duoc chimg minh la phi hop dé tao dot bién diém, xda
va chén gen trong Bacillus spp. (bang 2), da duoc ap dung trong cdc linh
vuce ky thudt trao doi chét va tong hop sinh hoc.

Ung dung CRISPR/Cas9 vao chinh sita gen & Bacillus spp. dua theo
nguyén tic da néu ¢ té bao nhin so: CRISPR/Cas9 s& nhan biét va cit
dt trinh tw DNA & nhitng dong chua dugc chinh sira thong qua tai to
hop twong dong (bing mot khuén sira - doan DNA véi trinh ty hai dau
gidng v6i trinh ty trén b gen vi khuan va trinh tu & giita khac), ngan
nhimg dong nay phat trién. Noi cach khac, nhimg dong phat trién dugc
la nhiing dong da dugc chinh stra thanh cong.

Nhu vdy, mét lan chinh sira gen & Bacillus spp. can c6 mot khuon
DNA sira (cho qué trinh tai t6 hop twong dong), mot hay nhiéu doan
trinh ty DNA dé phién ma thanh phtrc hé tracrRNA-crRNA (dé nhan
biét trinh tw DNA c¢in dugc chinh sua, phén nay co thé duge tinh gian
bing cach ni tracrRNA va crRNA thanh mt doan single guide RNA
(sgRNA) [47]) va mot trinh tu biéu hién Cas 9 (cho qua trinh cit DNA).

Dua vio cdu triic va cach to chire khudn sira, trinh tw biéu hién Cas 9
va trinh ty dé phién mé ra ngNA ba phuong phap ung dung CRISPR/
Cas9 khac nhau di dugc phat trién cho Bacillus spp. 14 phuong phap st
dung plasmid, phuong phap su dung khuon sura riéng biét va phuong
phdp duy tri ¢ b gen.

6. Phuong phap sii dung plasmid

Nhiéu cong bd d st dung plasmid dé chinh sira gen ctia nhiéu loai
thudc chi Bacillus. Trong phuong phéap nay, khuon sua, trinh ty biéu
hién Cas 9 va trinh ty dé phién mi ra sgRNA ¢6 thé ndm trén cling mot
plasmid (hé plasmid don) hay dugc phan bé trén hai plasmid khac nhau
(hé plasmid kép).

6.1. H¢ plasmid don

pJOE8999 do J. Altenbuchner (2016) [51] phat trién la mot vi du
v& hé plasmid don. Plasmid chira promoter manh cho sgRNA va mot
promoter cam tmg mannose cho Cas 9 [51]. Téc gia lin dau tién sir dung
plasmid pJOE&999 vao chinh stra gen trén B. subtilis va da thanh cong
trong viéc dot bién gen trpC2 va x6a bo trinh tw DNA ¢ hai gen (amyE
va gen tham gia tong hop pulcherrimin), gbm mot trinh ty 16n (25,1 kb)
va mot trinh ty nho (4,1 kb) [51].

pJOE8999 sau d6 dd dwgc tng dung dé chinh sira gen & cac loai
Bacillus khic. O B. licheniformis, C.W. Song va cs (2021) [55] sir
dung hé vector ndy dé chinh sita mot ching B. licheniformis ty nhién
thanh chung san xuét 2,3-butanediol khong chita mucoid (dé ting kha
niing phat trién va san xuét cac cht trao doi chat trung gian) va khong
san xuat phy pham (lactate, glycerol va ethanol) bing céch x6a bo cac
gen thudc operon pgsBCAE ma hoa cho polyglutamate synthase va
gen sacB gen ma hoa levansucrase, va cac gen /dhA ma hoa lactate
dehydrogenase, dgp ma hoa D-a-glycerophosphatase, va adhE ma hoa
alcohol dehydrogenase. O B. anthracis, pJOE8999 di duoc ding dé x6a
b6 hai trinh tw prophage trong genome: x6a bo doan 50 kb thi hiéu suat
14 20%, trong khi d6 x6a bo doan ngan hon thi hiéu suat dat dén 100%
[56]. Trong cung nghién ciru do, cac tac gia da su dung pJOE8999 thanh
cong dé gay dot bién diém chinh xac trén gen plcR cua B. cereus [56].
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pJOE8999 ciing di dwoc cai tién dé tmg dung cho cac loai Bacillus
khac. P. Hartz va cs (2021) [57] nhan thdy chinh sua gen B. megaterium
bing pJOE8999 khong hiéu qua. Céc tac gla & xuét promoter cam (g
mannose cua Cas 9 & pJOE8999 1a vin dé: B. megaterium khong c6
gen van chuyén hay sir dung mannose nhu mot sb loai Bacillus khac,
nén khong thé cam tmg Cas 9 bang mannose [58]. Nhom tac gia dd
gidi quyét van dé nay bang cach thay thé promoter cam tmg mannose
thanh promoter cam ung xylose va da thanh cong trong vi¢c x6a bo mot
doan gen p-galactosidase voi hiéu sudt 1én dén 100% [57]. Trudc do,
AA. Toymentse va cs (2019) [58] ciing da thiét ké cac vector mdi tir
pJOE8999 bing cach thay doi promoter ctia Cas 9 thanh promoter cim
ung xylose, tuy nhién, ing dung ctia ho méi chi dimg lai & B. subtilis.

Ngoai pJOE8999 va céc din xuat, C. Zhou va cs (2019) [59] phat
trién vector CRISPR/Cas9 cho B. licheniformis tit pWH1520, thay doi
promoter ctia Cas 9 va sgRNA. Cac tic gia nhan thdy rang, Cas 9 dudi
promoter pS cua B. subtilis va sgRNA dudi promoter manh pLY-2 cho
hiéu qua x6a gen uprT (mi hoa uracil phosphoribosyltransferase) dén
99,2% [59]. Cac nha khoa hoc da phat trién vector CRISPR/Cas9 cho B.
subtilis tir hé thong vector CRISPR/Cas9 ciia Streptococcus pyogenes,
voi promoter o-amylase cho Cas 9 va promoter B. subtilis manh p43
cho sgRNA: ho thiét ké sau plasmid (pHYCas9dsrfl, pHYCas9dsrf2,
pHY Cas9dspo, pHY Cas9dnpr, pHYCas9dapr and pHYCas9damy) dé
chén mdt doan trinh ty dai 450-550 bp vao cac gen srfC, spollAC, nprE,
aprE va amyE cua chung B. subtilis cong nghiép (ATCC 6051a) va da dat
duoc hiéu qua xoa gen tir 33 dén 55%. Tuy nhién, khi ho sir dung vector
nay dé x6a mot doan 284 bp & gen s7/C thi hidu qua dat duoc chi 13.9,1%.

Hé plasmid don c6 uu diém 12 chi cAn mot bude bién nap vao té bao
vi khuan, lam ting kha ning sdng sot cta vi khuan. Tuy nhién, nhugc
diém 16n nhét ca hé théng nay 1a kich thudc plasmid to (trong truong
hop khuén sura dai), lam han ché hiéu qua bién nap.

6.2. H¢ plasmid kep

H¢ plasmid kép dugc cho la linh hoat hon hé plasmid don K.Q.
Hong va cs (2018) [60]. Tuy nhién, nd méi chi duge Gng dung trén B.
subtilis. Y. So va c¢s (2017) st dung hai plasmid, pHCas9 chira SpCas9
tu: Streptococcus pyogenes va pBOA chira DNA sura va sgRNA. SpCas9
nam dudi kiém soat promoter Pgrac [61] - mot promoter cam tmg IPTG
nhung cho phép biéu hién protein & mirc cao ma khong can chat cam
{mg [62], con sgRNA nam dudi kiém sodt ctia promoter arabinose Para
[61]. Hé nay di dwoc tmg dung thanh cong dé x6a gen spo0A (hiéu suat
100%), gay dot bién diém (hiéu sudt 68%) va chén gen GFP vio sigE
(hiéu sudt 97%) [61]. Mic du hiéu qua chén gen ciia hé plasmid kép nay
cao hon hé plasmid don, nhiéu plasmid s€ tao nén ganh ndng cho té bao
chii va lam qué trinh loai plasmid tré nén ton thoi gian.

1. Phuigng phap si dung khuén sia riéng biét

O phuong phap nay, trinh ty biéu hién Cas 9 va phién ma sgRNA
$& ndm trén mot plasmid, con khudn stra 1a mot doan DNA thé“ing. M.A.
Price va cs (2019) [63] sir dung plasmid phét trién tir pHTO1. Plasmid
nay chira Cas 9 dudi kiém soat cta promoter Pgrac va sgRNA dudi kiém
st ctia promoter manh Pveg va s& dugc bién nap dong thoi voi DNA
stra - 14 mot doan DNA mach dbi thing (san phdm PCR) [63]. Céc tac
gi4 da thanh cong trong viéc chuyén gen amyE mi hoa a-amylase va
thay thé ba amino acid ciia subtilisin E - san pham cua gen aprE [63].
Uu diém cua viéc sir dung DNA thing lam DNA sira [a giam thoi gian
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thiét ké va tich hop DNA sira vao plasmid nhu ¢ hé plasmid don [63].
Tuy nhién, ciing nhu hé plasmid kép, yéu cu dua dong thoi hai plasmid
khac nhau vao té bao anh huong xéu dén hiéu qua bién nap [63].

8. Phuong phap duy tri CRISPR/Cas9 6 bo gen

O phuong phap duy tri CRISPR/Cas9 ¢ genome, gen Cas 9 s&
duoc tich hop vao genome cua té bao chu. Phuong phap nay dugc A.W.
Westbrook va cs (2016) [64] phat trién trén B. subtilis, dya trén viéc hé
thong CRISPR/Cas ton tai & nhidu vi khun va co vé khong lam anh
hudng dén su sdng con ciia chung. Dé chinh sira gen bang hé thng nay,
chi can thiét ké va bién nap vao té bao chu mot plasmid chira sgRNA va
khuon stra [64].

Pau tién, pAW016-2 duoc sir dung dé dua gen Cas 9 va fracrRNA
vao locus lacA [64]. Sau khi da thu duoc chung vi khuan bién doi gen,
cac vector chira mot hay nhiéu sgRNA va vector chira DNA stra s& duoc
dudi thang va bién nap vao chung nay [64]. sgRNA s& dugc tich hop vao
gen thrC trén hé gen cua B. subtilis va dugc biéu hién dé cung voi doan
chira DNA sira tao ra dot bién 6 vi tri mong mudn [64]. Sau khi gy dot
bién thanh cong, sgRNA s& duoc loai bo khoi genome B. subtilis bang
cach bién nap doan sira thrC, phuc hoi lai gen thrC [64]. Chung bién
dbi gen bay gio lai c6 thé duoc dung dé chinh sira tiép [64]. Sir dung
hé thong nay, dot bién don va doi da dugc dua vao hé gen B. subtilis
v6i hidu suat 1én dén 100 va 85%, con dua mot doan operon tong hop
hyaluronic acid dai 2,9 kb vao genome thi hiéu suat dat 69% [64].

Bang 2. Téng hop cac phwong phap chinh siva gen & Bacillus spp. bang
CRISPR/Cas 9.

Promoter diéu Khién

thg Loai Tén vector Hiéu sudt chinh sira Th?m
phip Cas 9 sgRNA khao
Vector ¢ 33-56% voi chen doan
nguongdeti PamyQ P43 DNA450-550;9,1%véi ~ [65)]
pWHI520 x0a doan 284 bp.
B. subtilis
89% véi mit doan 25,1 kb; 1]
- 97% voi mét doan 4,1 kb
St duflg B licheniformis  pJOE8999 promoter - Promoter 0% i xéa gen [55]
plasmid camimg ey tric - .
i B anthvacis Mamose pin ing 2(? /Zi V0 d(})lgnhSO kb; 100%
gl v6i doan nho hon [56]
B. cereus hién 100%
PxylA- mgnh
B megalertum ‘S’iggf? ¥ E;fnm;:fgr 100% v6i xéa gen [57]
xylose
Pgrac - Para - s n 1ok ek
Sir dung rg;arfoter i:fnoter 68% voi dot bien diem;
plasmid fémm Ic)ém o 00t g9 1]
kép PTG ¢ arabinofe vdi chen doan DNA
Sir dung 0 e
khuon sira Pgrac Pveg 7? G [63]
L N sira gen
rigng biét B, subrilis
Duy tri Promoter 0 s 0co o
CRISPR/ BCatis  congubn ook chodgibin
Cas9 , fotis don va dot; 69% voichén  [64]
PYOBENES BOCHS:  pery mdt doan 29 Kb
genome pyogenes



Hé thong nay da giai quyét dwgc nhuoc diém ciia hé thong plasmid
don hay kép & chd lam gidm ganh ning cho té bao chii va giam thiéu yéu
céu phai loai bo plasmid sau chinh sira. Tuy nhién, viéc tich hgp sgRNA
vao genome t¢ bao chil dan dén viée bét buge phai loai bo no trude khi
chinh sira tiép.

9. Két luan

Cong ngh¢ CRISPR/Cas9 ngay cang duoc st dung rong rai hon
trong viéc chinh stra b gen cua sinh vat. Ky thudt ndy mang lai hi¢u
qua cao, xac dinh dugc vi tri can thi¢p cu thé, dé dang str dung, chi phi
thip, do d6 da sir dung trong viéc chinh sira gen trén nhiéu dbi tugng
khéc nhau. Trong bai tong quan nay, ching t6i d trinh bay nhiing hiéu
biét co ban vé hé thong chinh sita CRISPR/Cas9 va nhing hé thdng
CRISPR/Cas9 di dugc sir dung trén vi khuan Bacillus spp.. Vi nhing
ung dung rdng rai trén nhiéu linh vuc cude séng, viée st dung k¥ thuat
chinh sira gen CRISPR/Cas9 trén doi twong Bacillus spp. hita hen s&
mang lai nhiéu lgi ich hon nita cho cac nghién ctru mang tinh mg dung
trong tuong lai.

Nghién ctru dugc thyc hién béng kinh phi hé tro hoat dong nghién
cuu khoa hoc cua Bé tai ma so NVCC08.12/22-22, Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam. Céc tac gia xin chan thanh cam on.
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St dung DNA barcode trong phén tich da dang di truyén va nhin dién
mot s0 loai Kiwi (Actinidia spp.)
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Tom tit:

Nghién ciru dwore thue hién trén 20 mau Kiwi thudc chi Actinidia, trong d6 c6 18 miu dwgc thu thap tir cic ngudn nhap ndi va 2 miu tir
tu nhién ciia Viét Nam. Ngudn gc ciing nhuw mdi lién hé di truyén giira cac miu thu thap dwoc phan tich, danh gia dwa trén cac trinh ty
DNA trong luc lap va nhin. Két qua khuéch dai cac trinh ty nay ¢ 20 miu dat 75-95%, trong do, cic miu khuéch dai thanh cong déu
c6 thé gii trinh tw. Két qua phan tich mdi quan hé di truyén gitra cic méu thu thap va miu tham chiéu trén GenBank cho tl‘mg trinh
tw rleng 1€ rbcL, matK vaITS (Internal Transcrlpt Spacer) cho thay ¢6 sw phan nhom di truyen giira cac mau thu thap va nguon goc di
truyén ciia cic miu nghlen ciru ¢ thé tir 2 dén 3 ngudn khac nhau. Ngoai ra, khi tién hanh phan tich di truyén ciia 14 miu glong Kiwi
thu thap dwa trén sy két hop ciia gen rbcL, gen matK va vung ITS cho thay c6 sw phan biét ré rang thanh 3 nhom riéng biét. Két qua
buéc dau vé sir dung chi thi phan tir DNA barcode véi cc trinh tu rbeL, matK va ITS cho thiy hiéu qua nhét dinh trong viéc xac dinh
ngudn goc & mirc d9 loai, tir 46 mé ra kha ning béo ton va khai thac bén viing ngudn gen cac loai nay.

Tir khoa: DNA barcode, Internal Transcript Spacer, Kiwi, matK, rbcL.
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Using DNA barcodes for genetic relationship and identification of some Actinidia spp. species
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Abstract:

The study was conducted on 20 Kiwi samples belonging to the genus Actinidia, including 18 imported samples and 2 samples collected
from the natural environment in Vietnam. The origins and genetic relationships among the collected samples were analysed and
evaluated based on chloroplast and nuclear DNA sequences. The amplification rates of interested sequences of all 20 samples ranged
from 75 to 95%, and the amplicons were successfully sequenced. Results from analysing genetic relationships among collected samples
and reference ones on GenBank for each sequence of rbcL gene, matK gene, and Internal Transcript Spacer (ITS) region showed that
there is genetic classification among collected samples; genetic origins of these genus samples might be from 2-3 different sources.
Additionally, the combination of rbcL gene, matK gene, and ITS region showed the phylogenetic and genetic diversity among 14 tested
samples with three clear distinction clusters. The initial results of using markers of chloroplast and nuclear DNA barcode markers
(rbcL, matK, and ITS) showed a certain effect in the identification of origins at the species level, thenceforth led to the potentiality of
gene resources converse and sustainably exploit towards these genera.

Keywords: Actinidia, DNA barcode, Internal Transcript Spacer, matK, rbcL.
Classification numbers: 1.6, 4.6
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1. Dt van de

Kiwi (Actinidia) 1a mot chi dugc tim thdy chu yéu ¢ mién nam
Trung Qudc. Sau nay, phan b6 rong rii 6 chau A, tircac vung nhi¢t doi
(vido 0°) toi cac vung 6n doi lanh (50°N). Céc loai Actinidia dugc tim
théy tir Siberia dén Indonesia, tir An Do sang Nhat Ban [1]. Vao dau
thé ky XX, chi Actinidia du nhap vao chau Au va chau Uc, phat trién
manh thanh nganh cong nghiép xuét khau trai cdy nay & New Zealand.
Cac loai Actinidia ¢6 su bién doi vé mit sinh hoc rat 1on khi trong &
céac vung khi hau va dia Iy khac nhau. Ngay nay, loai 4. chinensis var.
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chinensis va A. chinensis var. deliciosa c6 gia tri kinh t€ cao va duoc

Bang 1. Mot s6 dic tinh hinh thai ciia 20 mau Kiwi dwge str dung trong nghién ciru.

dung trong thuong mai [2]. Hai loai ndy c6 nhiing dic diém ndi bat
nhu kich thudc trai 16n, giau vitamin A, vitamin C, acid amin, dac
biét 1a ham luong vitamin C (ascorbate) trong qua Kiwi rat cao. Qua
Kiwi cua loai A. chinensis var. deliciosa Hayward chira khoang 85 mg
ascorbate/100 g trong luwong tuoi, trong khi qua cua loai A. chinensis
var. chinensis “Hort1 6A” chira dén 105-110 mg ascorbate/100 g trong
luong tuoi [3, 4]. So véi trong lugng trung binh cua trai cay tuoi, ham
luong vitamin C ciia trai Kiwi cao gip 1-2 1an so v6i cam, 10 1dn so
voi chudi va 15 1an so vdi téo [5].

Dic diém 14

Ky hi¢u £ 3
Dinh ld Hinh dang Meép la Cuong la Mat phang
Lé: Day, mit trén mau xanh ddm va mat dudi c6 mau xanh xam véi nhiing soi 16ng mau tring Mau d6 sam, nhiu 1ong
Actinidia 1 Phién la: Dai 10-11 cm va rong 11-14 cm Dai: 2 cm
Gan la: Thir cép, khong ddi xtmg, bé mét nhin, khong 1ong Pudng kinh: 3 mm
Nhon dai
La: Mong, mit trén mau xanh sang va mat dudi c6 mau xanh xam véi nhiing soi 16ng mau tring 5 A A A
. oA e N Mau d6 sam, nhiéu 1ong
Actinidia 2 Phien l4: Dai 11-13 cm va rong 11-14 cm Dii: 2 cm Puome kinh: 3 mm § N i
Gan la: Thu cép, khong ddi xtmg, bé mit c6 it 1ong : g Kinh: Slnlil oval 19ng, ¢6 dang
% ; 3 inh tim
La: Mong, mat trén mau xanh hoi t0i va mat dudi c6 mau xanh xam vdi nhiing soi 16ng mau trang Khéng co rang  Mau do nhat, nhiéu 16ng
Actinidia 3 Nhon ngén Phién l4: Dai 9-11 cm va rong 12-14 cm cua, co it 1ong Dai: 2,5 cm
Gan 14: Tha cip, khong déi xtimg, bé mat c6 16ng nhung rat it; mép 14 co 1ong ngén Puong kinh: 3 mm
La: Mong, mat trén mau xanh hoi t5i va mat dudi 6 mau xanh xdm véi nhiing soi long mau trz‘ing Mau xanh nhat, khong c6 16ng
Actinidia 4 Hoi ta Phién la: Dai 9-11 cm va rong 12-14 cm Dai: 2,5 cm
Gan 1a: Thir cép, khong ddi xtmg, bé mat ¢ it 1ong, mép 14 ¢6 1ong ngin Puong kinh: 3 mm
o N Laf ;Movng, Tal trén mal{ xaﬂnh hoi toi va mat dudi c6 mau xanh xam véi nhing soi 16ng mau trang Mau xanh nhat, khéng c6 1éng . o
Actinidia 5 Nhon bang Phién la: Dai 8-10 cm va rong 12-14 cm; Dai: 4 cm. Puong kinh: 2.5 mm Hinh tron rong
Gan la: Thir cép, khong ddi xtmg, bé mat nham khong co 16ng, mép 14 c6 1ong ngén ’ > GHINIE 2
Actinidia 6 N Laf AMorng, Tat trén co min z(anh sang va mat du6i c6 mau xanh xam voi nhing soi 16ng mau trang Mau xanh, khéng c6 long Al el e, @ g
Nhon dai Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1 em. Pudng kinh: 3 mm hinh tim
Gan la: Tht cép, khong ddi xtmg hai bén, bé mit c6 16ng nhung rit it o : ’ e :
z 6 rang cua
2 ca ) La: Day, mat trén mau xanh ddm va mat dudi mau xanh xdm véi nhimng s¢i 16ng mau trang ¢ Mau dé sam, khong co 16ng Hinh oval rong, c6 dang
L Tu, tron deu, At e A i P
Actinidia 7 61 xtm: Phién l4: Dai 11-14 cm va rong 9-11 cm Dai: 3 cm hinh tim
e Gan la: Tho cép, khong ddi xung hai bén, bé mat nham khong co6 16ng Puong kinh: 1,5 mm
o Nhon tron Laf Pa}{, mg?t. trén mau xathkdz_im va mat dudi mau xanh xam phu boi nhirng soi 16ng mau trang Mﬁu xanh dam, khong co6 1ong Rt Gl T, GO s
Actinidia 8 déu. déi xu Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1,5 cm hinh trd
o, QOTXUNE - Gan 14: Thir cép, khong ddi xtmg hai bén, bé mat nham khong c6 1ong. Puong kinh: 2 mm i tron
o i, tron dai, Laf ;Movng, Tat trén mau )faljh sang va mat dudi mau xanh xam véi nhing sgi 16ng mau trang M;a.u xanh, khong c6 16ng Hinh oval rong, c6 dang
Actinidia 9 861 xim Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1,5 cm hinh tim
e Gan la: Thir cép, khong ddi xtmg hai bén; bé mat c6 it 1ong Pudng kinh: 3 mm
o y Laf Pa){, mg\x? trén mau xa‘nhAsang va mat dudi c6 mau xanh xam voi nhing s¢i 16ng mau trang Mau xanh d3m, khéng 6 1ong Hinh oval réng, c6 dang
Actinidia 10 Nhon dai Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 2 cm Pudne kinh: 3 mm hinh tim
Gan la: Thi cép, ddi xtng hai bén, bé mit c6 it 1ong : g Kinf:
Nhon tro La: Hoi ddy, mdt trén c6 mau xanh hoi t6i va mat duéi c6 mau xanh xam véi nhiing soi 16ng mau tring C6 mau xanh, khong c6 16ng
Actinidia 11 500 0o Phién 14: Dai 11-13 cm va rong 11-14 cm Dii: 2,7 cm

déu, doi xing

Gan la: Tht cép, khong ddi xtng hai bén, bé mat nham khong co 1ong

Actinidia 12

Nhon tron,
déi ximg

La: Hoi day, mit trén ciia 1a c6 mau xanh va mat dudi c6 mau xanh xam véi nhimg soi 16ng mau tréing
Phién la: Dai 11-13 cm va rong 11-14 cm
Gan 14: Tht cdp, khong déi xtng hai bén, bé mt nham khong c6 16ng

Ldm tron déu,

La: Day, mat trén mau xanh dam va mat dudi mau xanh xam véi nhirng sgi 16ng mau tre‘ing

Khong ¢6 rang
cua, c6 it 1ong

Duong kinh: 1,5 mm

Mau xanh, khong c6 16ng
Dai: 2,7 cm
Puong kinh: 1,5 mm

Hinh oval rong, c6 dang
hinh tron

Mau xanh, khong c6 long

Hinh oval rong, c6 dang

Actinidia 13 e Phién 14: Dai 11-13 cm va rong 11-14 cm N P o
Soine Gén 14: This cép, khong déi xtmg hai bén, bé mit it 1ong Ditlemibucnelinb B Lt i
. L?: Hoi day, mat trén cua la ¢6 mau xanh t6 va mat dudi cé6 mau xanh xam, véi nhirng soi long mau Mau xanh, khéng c6 16ng . . )
L Nhon tron, trang L. Hinh oval rong, c6 dang
Actinidia 14 PR Y, AT 8 Dai: 2 cm 3 P
doi xing Phién la: dai 11-13 cm va rong 11-14 cm Pudne kinh: 2 mm hinh tron
Gan 14: Th cdp, khong déi xtng hai bén, bé mt nham khong c6 16ng & Kin:
o Nhon to, déi Laf :Day, ma_ynl trén cua la ?0 tnau xanh sang va mat dudi ¢c6 mau xanh xam véi nhitng soi [6ng mau trang Mau xanh, c6 1ong ngin R ozl G, e
Actinidia 15 <t Phién la: Dai 11-13 cm va rong 11-14 cm Dii: 1 em Pudne kinh: 3 mm hinh tim
s Gan 1a: Thi cdp, khong déi xtng hai bén, bé mt nham khong c6 1ong ’ & i
o Nhon tron, Laf ;Hm, da)f,.lnal trén c6 |jnar1 xanh hoi t0i va mat dudi cé6 mau xanh xam véi nhing sgi 16ng mau trang Mﬁu xanh dam, khong c6 1ong Hinh oval rong, c6 dang
Actinidia 16 861 xém Phién la: Dai 11-13 cm va rong 11-14 cm Dai: 1,5 cm hinh tron
e Gan la: Thi cép, khong ddi xtmg hai bén, bé mat nham khong co 16ng Puong kinh: 2 mm
La: Day, mit trén c6 mau xanh dam va t5i va mit dudi c6 mau xanh xdm véi nhimg sgi 16ng mau tréng Mau d6 sam, nhiéu 1ong Hinh oval 16 6 d
Actinidia 17 Nhon dai Phién 14: Dai 10-11 cm va rong 11-14 cm Dii: 2 cm hi:‘h ;: R GO
Gan la: Tha cép, khong ddi xtmg hai bén, bé mat nhin khong co 16ng Duong kinh: 3 mm
o Nhon dai, déi LaE;Moyng, rfat trén co ma}u z(anh hoi toi. Mat dudi c6 mau xanh xam v6i nhitng soi 16ng mau trang o Mau d6 dam, c6 nhidu long
Actinidia 18 xim Phién l4: Dai 13-15 cm varong 9 -11 cm C6 rang cua Dai: 1.7 cm Dudne kinh: 2.5 mm
s Gan la: Tha cép, khong ddi xtng hai bén, bé mat nham khong co 1ong T & T
o g m, Laf :H(Ilv da)i,‘mat trén c({ mﬂau xanh hoi t6i va mat dudi c6 mau xanh xam véi nhimng soi 1ong mau trang Khéng c6 rang M;{u do dam, nhiéu 16ng. TR vl Y, G g
Actinidia 19 461 xtm Phién la: Dai 9-11 cm va rong 11-14 cm cua. 6 it 16n Dai: 3 cm hinh tron
s Gan 1a: Thir cép, khong ddi xtmg hai bén, bé mat nham khong co 1ng > © Puong kinh: 2,6 mm
Nhon tron. La: Hoi day, mat trén c6 mau xanh hoi sang. Mt dudi c6 mau xanh xdm véi nhing soi 16ng mau tring Khone ¢6 rin Mau d6 dam, nhidu 16ng
Actinidia20 ;2" "™ Phién 1a: Dai 9-10 em va rong 11-14 cm SCOTIE  pyi 0,5 cm
doi ximg cua, c6 it 1ong

Gan 1a: Thir cdp, khong déi xtmg hai bén, bé mit nham khong c6 1ong

Puong kinh: 2 mm
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Chi Actinidia ¢6 54 loai [6] va hau hét cac loai ndy ¢6 thé giao
phén v6i nhau rat d& dang [7, 8]. Do do, trong qué trinh tién hoa da
Xuét hién cac cdy lai cliing chi khac loai. Piéu nay la mot trong nhiing
tr6 ngai chinh cho viéc nghién ctru nguon gdc phét sinh ciia cac loai
nguyén thuy trong mot chi [9]. Trong nhing nam gin ddy, cac doan
gen luc lap va nhan duoc str dung nhu 1a cac chi thi phan tir c6 hi¢u
qué cao trong cac nghién ciru vé sy tién hoa cua loai, bao ton ngudn
gen va lai tao giéng [10, 11]. Nam 2013, cac nha khoa hoc da xac dinh
dugc toan bo hé gen cua Actinidia. Dén nim 2015, cac nha nghién
ciru da cai tién trinh tw toan bo hé gen hién co cua A. chinensis. SO
luong nhidm séc thé co ban 1a x=29. Trong té bao DNA ton tai & 3
bao quan 1a: nhan (genomic DNA), ti thé (mitochodrial DNA) va luc
lap (chloroplast DNA). B9 gen luc lap cla Actinidia chira 113 gen
ddc hiéu gom: 79 gen ma hoa, 30 gen mi hoa tRNA va 4 gen mé hoa
rRNA.

O Viét Nam, Kiwi chua dugc trong phd bién ma chu yéu duoc
nhap khau tir New Zealand, Trung Qudc va sép toi 1a tir Phap. Trong
khi d6, Lam Ddng 14 noi c6 khi hau nhiét d6i phu hop cho sw phat
trién cta cdy Kiwi, néu nghién ctru trong thir nghiém thanh cong ciy
Kiwi s& gop phan da dang hoa cdy trong, ndng cao thu nhap cho nguoi
nong dan, giam gia thanh san pham, gitp nguoi tiéu ding dé dang
tiép can v6i loai tréi cdy nay so voi viée nhap khau trai Kiwi voi gia
cao nhur hién nay. Tuy nhién, cic nghién ciru vé da dang di truyén cua
cdy Kiwi tai Viét Nam van con han ché. Chi c6 mot sb nghién clru vé
nhan gidng vo tinh cay Kiwi nhu khao sat sy hinh thanh mo seo va anh
huong ciia chét diéu hoa sinh truong, pH moi truong, nong do duong
va thé tich méi truong dén viée nudi cay té bao don cay Kiwi [12].
Chinh vi vy, chung t6i tién hanh nghién ciru nay dé danh gia da dang
di truyén va mdi quan hé phat sinh loai gitta cac mau Kiwi nhap noi
va tw nhién dé tmg dung trong viéc lai tao gidng méi thich nghi véi
diéu kién Viét Nam.

2. Uat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Mau 14 cta 20 cay Kiwi (1 nam tudi) c6 ngudn goc thuong mai, tw
nhién dugc thu thap dé danh gid méi quan hé di truyén va nhan dién
loai (bang 1 va hinh 1).

2.2. Ly trich DNA tong s6

DNA tbng s tir mau 14 duoc ly trich bing quy trinh CTAB (Cetyl
trimethyl amonium bromid) co ban [13] v&i mot s6 diéu chinh. Mau
14 (100 mg) dugc nghién trong nito 1ong va tron véi 500 ul CTAB 2%
+ PVP 2%, sau d6 1 & 65°C trong 60 phit. Hon hop duge ly tim &
14.000 vong/phut trong 10 phat dé thu dich ndi, rdi xur 1y bang 4 pl
RNAase 6 37°C trong 5 phut. Tiép theo, dich ndi dugc tron véi 500 ul
chloroform:isoamy! alcohol (24:1), lic déu, ly tam 14.000 vong/phit
trong 10 phut, thu dich n6i (450-500 ul). DNA duoc tia bang ethanol
tuyét doi (ty 18 1:1) va % thé tich NaCl 5 M, sau d6 1 trén da 1 gio va
ly tam 13.000 vong/phi trong 10 phut. Tia DNA duoc rira hai lan v6i
ethanol 70%, ly tam 13.000 vong/phit trong 5 phut, dé kho va cudi
ciing hoa tan trong 200 pl nude cat vo tring.
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2.3. Khuéch dgi Polymerase Chain Reaction

Phan mg PCR duoc thyc hién dé khuéch dai cac vung rbcL,
matK, ITS su dung cac cap primer twong tng: rbcL1-F/rbcL 724-R,
matK-KIM3-F/matK-KIM1-R, ITS1-5F/ITS4-R (bang 2). Mdi phan
{mg PCR (20 pl) bao gdm: 0,2 mM dNTP mix, 1U enzyme DreamTaq
polymerase, buffer DreamTaq 10X, 0,4 M mdi primer, nudc cit vo
tring va 1 pl DNA (100-500 ng/ul). Chu trinh PCR: tién bién tinh
95°C (1 phit), 30 chu ky (bién tinh 95°C, 30 gidy; bat cip tai nhiét
do twong ung ting primer trong 30 gidy; kéo dai 72°C, 40 gidy), hoan
thién 72°C (10 phut). Két qua dwoc phan tich trén gel agarose 1,2%,
nhudm ethidium bromide, chay dién thé 100V (30-45 phut) va ghi
hinh bang méay GelDoc-It®2315.

Bang 2. Cac primer dwoc st dung trong nghién ctru.

Primer Trinh tw (5°— 3) Tai li¢u tham khao
rbeL1-F ATG TCA CCA CAAACA GAAAC

rbeL T4-R TCG CAT GTA CCT GCA GTA GC b

matK-KIM3-F CGTACAGTACTTTTG TGT TTACGA G

matK-KIMI-R ~ ACC CAG TCC ATC TGG AAATCT TGG TTC 81

ITS1-5F GGAAGT AAAAGT CGTAACAAG G

ITS4-R TCC TCC GCT TAT TGA TAT GC 1l

2.4. Gidi trinh tw va phin tich méi quan hé di truyén

Trén co so phan tich kha ning khuéch dai thanh cong cua céc
cap primer v6i cac ving gen twong tmg cho ty 1é khuéch dai thanh
cong cao nht cho tat ca cac mau s& duoc chon dé giai trinh ty DNA.
San pham PCR dugc giai trinh ty tai Cong ty Macrogen (10F, 254
Beotkkot-ro geumcheon-gu, Soul 08511, Han Qudc).

Panh gi4 mirc d6 twong dong va do bao phi cua cac trinh ty DNA
v6i céc trinh tu ¢6 sin trén co s& dit liu NCBI béng cong cu BLAST.
Cay phat sinh loai dwgc xdy dung bang phan mém MEGA 7.0 (The
Molecular Evolution Genetics Analysis) vdi hé s6 bootstrap 1000.

" s L -
3. Ket qua va han luan

DNA tong sb ciia cac mau phan tich dugc dinh lugng va kiém
tra do tinh sach. Két qua cho thay cac mau c6 do tinh sach cao véi
0D260/0D280 nam trong khoang 1,24-1,98. Nong o DNA tong s6
& cdc mau nam trong khoang 111,2-280 ng/ul dam bao tiéu chuan va
chat lugng cho céc budc tiép theo.

3.1. Polymerase Chain Reaction va gidi trinh tw DNA

Két qua PCR trén 20 mau Kiwi cho thdy, cac ving rbcL, matK, va
ITS2 dugc khuéch dai 1o rang voi cac cap primer rbeL1-F/rbeL 724-
R, matK-KIM3-F/matK-KIM1-R va ITS1-5F/ITS4-R. Ty 1¢ khuéch
dai DNA barcode gitra cac vung nay khac nhau, lan lugt dat 95%
(rbeL), 80% (matK), va 75% (ITS2). San phém PCR thanh cong dugc
gidi trinh ty tai Cong ty Macrogen (Seoul, Han Quéc). Sau khi hiéu
chinh bing phan mém ATGC, kich thudc cac trinh ty thu duoc lan
luogt 1a 701-720 bp (rbel), 773-858 bp (matK) va 706-715 bp (ITS2)
(bang 3). Ty 1é giai trinh tur dat 100% trén cac mau khuéch dai thanh
cong, trong khi nghién ctru trude day cho thay ty 16 khuéch dai dat
100% nhung ty 1¢ giai trinh tw chi dat 72-99,3% [17]. Loai Actinidia
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¢6 sy bién déi sinh hoc 16n khi dugc tréng ¢ cac vang dia 1y va khi hau
khac nhau, dé dang lai ty nhién, tao ra cac giong lai. Diéu nay thé hién
su bién doi di truyén dang ké & mot so loai thude chi Actinidia [18].
Bang 3. Ty lé khuéch dai cac vung DNA barcode rbcL, matK, ITS2 cia
cac mau Kiwi.

Dua trén két qua khuéch dai va giai trinh tu gen rbeL ctia 19/20
mau Kiwi thu thap, moi quan hé di truyén giira cac mau nay va 9 mau
tham chiéu trén GenBank da dugc xdy dung (khong trinh bay). Két
qué thiét 1ap cdy phat sinh ching loai chia cac mau Kiwi phan tich
thanh bon nhém chinh. Trong d6, 10 mau Kiwi thu thap thudc nhém
I, ciing nhém véi cac miu tham chiéu thue cac loai nhu A.eriantha,

rhel matk ITS A. venosa, A. latifolia, A. rufa; va 9 mau Kiwi con lai thude nhom 111,
Thitty - Mau Sinphim  Kich thwée ~ Sinphim  Kich thude  Sanphim Kichdwéc  cling nhom véi cac mau tham chiéu thude céc loai nhu A. deliciosa,
— (br) PCR PR A. chinensis. Dbi v6i nhom II chi gdm cac mAu tham chiéu thugce cac
! Actinidia] _ x m X 855 X 706 lodi 4. arguta, A. kolomika va nhém IV chi gom mot mau tham chiéu
2 Adinidad x n . 833 . (L thudc loai A. valvata. Két qua phan tich dua trén trinh tw ving rbcL
3 Anidia3  x 710 X m X mn cua 19 miu Kiwi cho thdy ring, ngudn gdc di truyén ciia cdc mau
4 Actinidia 4~ x 8 : : Kiwi thu thap chi tip trung & mot s6 loai nhit dinh va c6 sy phan
5 Actinidia 5 x 1707 X 850 X 722 nhém thanh 2 nguén 10 rét (bang 4).
g Acinidia 6 x 708 ' 8 ! 1 Bang 4. Vi tri sai khac cua cac mau Kiwi dwa trén trinh tw gen rbcL.
7 Actinidia 7~ x 706 X 850 X 71
8 Actinidia8  x 706 X 779 X 711 . . Vi tri bién doi
Thirtw  Mau
9 Actinidia 9 x 701 X 773 X 712 47 272 388 640 661 673 675
10 Actinidia 10 x 720 X 800 X 715 1 Actinidia 2 T G A G T T A
11 Actinidia-11 X 701 2 Actinidia 3 T G A G T T A
12 Actinidia 12 x 708 X 775 X 706 3 Actinidia 4 T G A G T T A
13 Actinidia 13 x 71 X 774 X 710 4 Actinidia 5 T G A G T T A
14 Actinidia 14 x 710 X 776 5 Actinidia 10 T A G A A T A
15 Actinidia 15 x 701 X 73 X 709 6 Actinidia 13 T A G A A T A
16 Actinidia 16 x 701 1 Actinidia 14 T A A A A T A
17 Actinidia 17~ - - - - X 708 8 Actinidia 15 T A A G A T C
18 Actinidia 18 x 712 X 773 9 Actinidia 16 T G A G A T A
19 Actinidia 19 x 715 X 3 X 706 10 Actinidia 20 T A A G A T A
20 Actinidia 20 x 701 X 775 X 706 11 Actinidia 1 A G A G A T A
Ty ¢ khuéch dai va 19720 19/19 16/20 16/16 15120 15/15 12 Actinidia 6 A G A G A C A
gidi trinh ty DNA (%) (95%) (100%)  (80%)  (100%)  (75%)  (100%) 13 Actinidia ] A G A G A C A
3.2. Ddnh gid, dinh danh, phin tich moi quan hé di truyén cia 14 Actinidia b & A B & LB
cde m"}u gi(fng Kiwi 15 Actinidia 9 A G A G A A A
) ) . 16 Actinidia 11 A G A G A T A
Két qua cho thay mure d§ twong dong va dg bao phu ctia cic DNA 17 Actinidia 12 A G A G A T A
barcode tir cac mau Kiwi so voi trinh tu trén NCBI nhu sau: rbcL 18 Actinidia 18 A G A G A T A
(99-100% tuong d(‘Sng, 97,7-100% bao phu), matK (99,7-100% tuong 19 Actinidia 19 A G A G A T A

dong, 99-100% bao phu), ITS (87-100% tuong dong, 95,6-100% bao
phit). Diéu nay chimg to cac ving gen rbcL, matK, ITS khuéch dai
tir cac mau nghién ctru ¢6 do twong dong cao v6i dir liéu di cong bd
trén NCBI.

Phan tich trinh tw DNA xac dinh céc viing bao ton, ving bién doi
va chi sb Pi clia timg gen nhu sau: rbcL (694/701 viing béo ton, 7/701
ving bién doi, Pi=6/701), matK (766/773 ving bao ton, 7/773 ving
bién ddi, Pi=3/773), ITS (675/706 ving bao ton, 68/706 ving bién
doi, Pi=22/706). Tir két qua nay, cdy phat sinh loai di dugc xay dung
dua trén trinh ty DNA cac vung rbeL, matK, ITS dé phan tich méi
quan hé di truyén cua cic miu Kiwi.

3.2.1. So sanh cdc trinh tw rbel cia 19 méau Kiwi dieoc thu thap

Trinh ty DNA gen rbcL giita 19 mau Kiwi ¢6 s khac nhau tai
chc vi tri 47 (T/A), 272 (G/A), 388 (A/G), 640 (G/A), 661 (T/A), 673
(T/A/C) va 675 (T/C).

%HI\?G?-IE 66(12) 12.2024

3.2.2. So sanh cdc trinh tw matK cia 16 méu Kiwi diroc thu thdp

Dua trén két qua khuéch dai va giai trinh tw gen matK ctia 16/20
mau Kiwi dugc thu thap, moi quan hé di truyén giita cdc mau nay
va 9 miu tham chiéu trén GenBank di duoc xdy dyng (khong trinh
bay). Cay phat sinh ching loai ciia 16 mau Kiwi va 9 trinh ty tham
chiéu chia lam 2 nhém chinh. Trong d6, nhém I gom 3 trinh ty tham
chiéu thudc 3 loai 4. arguta, A. kolomikta, A. valvata, nhom 1 gém
16 mau Kiwi va 6 trinh tw tham chiéu thudc cac loai 4. eriantha, A.
venosa, A. latifolia, A. rufa, A. deliciosa va A. chinensis. Nhom I chia
1am 2 phan nhom IA va IB, chi mau Actinidia 2 thudc nhom IB, con
15 mau Kiwi con lai thudc nhém IA. Két qua phan tich nhém IA cho
thiy, 15 mau Kiwi thuoc chung mot nhom di truyén va tach riéng véi
nhom con lai gém chi mdt mau tham chiéu thudc loai A. rufa. Piém
dang chi ¥ trong 15 mau Kiwi nay cho thy, 2 mau Actinidia 3 va
Actinidia 5 khong c6 sy khac biét va tach riéng v6i nhom kia gom 13
méu Kiwi con lai. Két qua phan tich dya trén trinh ty gen matK cia 16



mau Kiwi cho thiy ring, ngudn gdc di truyén cta 15/16 mau
Kiwi thu thap c6 mdi quan hé gan voi 2 loai 4. deliciosa va
A. chinensis, trong khi ¢6 mau Kiwi-2 con lai co thé c6 mbi
quan hé gan voi loai 4. eriantha hoic A. latifolia.

Trinh ty DNA gen matK giita 16 mau Kiwi c6 7 vi tri sai
khéc gitra cac trinh ty v&i nhau. Trong d6, ¢ vi tri sai khac
457 ¢6 sy thay ddi giita nucleotide G hodc A va mot sd trinh
tu mat mot s6 nucleotide & vi tri nay (bang 5). Két qua phan
tich ty 1& phan nhom di truyén ciia cac mau Kiwi duoc thu
thap dya trén gen matK cho thiy chi c6 miu Kiwi dyc thu
thap tur nguf”)n tu nhién Viét Nam thugc mot nhom, tach riéng
véi cac mau con lai. Trong d6, mau cay Kiwi cai thu thap tir
ngudn tu nhién Viét Nam c6 mdi quan hé di truyén gin voi
12 mau Kiwi thuong mai.

Bang 5. Vi tri sai khac cua cac mau Kiwi dwa trén trinh tw gen matK.

. Vi tri sai khac
Thi t Mau
73 304 334 457 492 535 555

1 Actinidia 2 G G © G T A G
2 Actinidia 3 T € A G T A A
3 Actinidia § T € A G T A A
4 Actinidia | T C A A A G A
5 Actinidia 6 T © A A A G A
6 Actinidia 7 T © A A A G A
7 Actinidia 8 T € A A A G A
8 Actinidia 9 T © A A G A
9 Actinidia 10 T © A A G A
10 Actinidia 12 T © A A G A
11 Actinidia 13 T © A - A G A
12 Actinidia 14 T © A - A G A
13 Actinidia 15 T © A - A G A
14 Actinidia 18 T © A - A G A
15 Actinidia 19 T © A - A G A
16 Actinidia 20 T € A - A G A

3.2.3. So sanh cdc trinh tw ITS ciia 16 méu Kiwi dwoc thu thap

Phén tich trinh ty DNA ving ITS cuia 15 miu Kiwi cho thay
¢ su khac nhau ¢ 68 vi tri clia cac trinh tu nghién ctiru. Vung ITS
nam trong nhan nén trong qua trinh lai tao d4 lam bién d6i mot s6
vi tri nucleotide trén trinh tw DNA do d6 c6 nhiéu sw bién di hon
0 voOi cac trinh ty DNA cac vung gen trong luc lap.

Dua trén két qua khuéch dai va giai trinh ty thanh cong ving
ITS ctia 15/20 mau Kiwi duoc thu thap, mdi quan h¢ di truyén
gitta cac mau nay va 10 mau tham chiéu trén GenBank da duoc
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xay dung (khong trinh bay). Cay phat sinh chung lodi ctia 15 mau
Kiwi va 10 trinh ty tham chiéu chia 1am 7 nhém chinh. Trong do,
nhom IV, V, VI, VII bao gém cac trinh ty tham chiéu thudc cac
loai A. kolomikta, A. valvata, A. lasioclada. Nhém III gdm mau
Actinidia 2 va trinh ty tham chiéu cta loai 4. latifolia. Nhém 1I
g6m 3 mau Actinidia 12, Actinidia 19 va 20 va 2 trinh tu tham
chiéu thudc loai 4. callosa va A. rufa. Két qua phan nhém 11 mau
Kiwi con lai cuing nhém véi 2 trinh tu tham chiéu thudc 2 loai 4.
deliciosa va A. chinesis. Két qua phan tich dua trén trinh ty ving
ITS cua 15 mau Kiwi cho thdy rang, ngudn gbc di truyén cua
chiing ¢ thé tir 3 nhom di truyén khac nhau nhu sau: nhom thir
nhat gdm 11 mau Kiwi ¢6 quan hé di truyén gan giii, nhém 2 gdm
3 mau Actinidia 12, Actinidia 19 va Actinidia 20, nhém con lai chi
¢6 mau Kiwi-2 va trong dbi tach biét v6i 2 nhom kia.

Tom lai, trinh tu gen rebL va matK trong luc lap c6 7 vi tri sai
khac trong khi d6 ving ITS trong nhan c6 t6i 68 vi tri sai khac. Két
qua cho thay, ving gen trong luc lap ¢6 su bao ton va it bién doi
hon so v6i viing gen trong nhan. Do c4c ving trong nhan bi bién
ddi trong qua trinh lai tao nén gitra cac ving DNA trong nhén c6
sur sai khac nhiéu (bang 6).

Dua trén két qua phan tich méi quan hé di truyén cuia 20 mau
Kiwi thu thap dya trén timg vung trinh tu nhu rbcL, matK, ITS
riéng 1& cho thiy da sb cic mau thu thap c6 quan hé di truyén gan
voi hai loai A. deliciosa va A. chinesis. Trong d6 mau Actinidia 2
¢6 ngudn gbe gan vai loai A. latifolia va c6 ngudn gdc twong dbi
tach biét so voi cac mau Kiwi con lai. Két qua phan tich mdi quan
hé di truyén dua trén timg viing trinh tu ciing cho thay ¢6 su khac
nhau nhét dinh giira céc cdy phat sinh loai. Diéu nay co thé giai
thich do mot s nguyén nhan: (1) Kha ning lai tao ty do giira cac
loai thudc chi Actinidia véi nhau tir d6 dan dén nguon gdc loai
thuong phire tap khi phan tich dua trén di truyén DNA [7]; (2) Su
phtrc tap trong di truyén luc lap & cac loai thudc chi nay, trong d6
luc lap duoc di truyén tir bd con ti thé di truyén tir me [19]; (3)
Murc d6 da boi ¢ cac loai ty nhién va lai tao ¢ Kiwi 1a tuong dbi
khéc biét tir nhi bdi dén luc boi, mot s6 loai ¢6 thé c6 bat boi, thap
boi hay nhiéu hon [9, 20]. Pay ciing 1a mot phan 1y do sw phtrc tap
trong phan tich giéi tinh duc/cai 6 cay Kiwi ciing nhu viéc phan
tich ngudn gdc ciia cac loai trong ty nhién.

3.2.4. So sanh cdc trinh tw matK va ITS ciia 14 mau Kiwi dwoc
thu thap

Cay phat sinh chung loai ctia 14 mau Kiwi dua trén trinh
tw DNA két hop gen matK va ving ITS chia lam 3 nhém chinh
(hinh 1). Nhém I chia lam 2 nhom nho gdm nhém IA gém cac
mau Actinidia 1, 6, 7, 8 va nhém IB g?)m cac mau Kiwi 10, 18,
21, nhom IC gdm cac mau Actinidia 3, 5. Nhom II gdm 3 mau
Actinidia 12, 19, 20. Nhom 11 gém cac mau Actinidia 2.
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Bang 6. Vi tri sai khac cula cac loai Kiwi dwa trén trinh tw DNA vung Internal Transcript Spacer.

" Vi tri sai khac . Vi tri sai khac
Mau Mau i
37 40 48 49 50 57T B 4 79 80 81 83 86 92 93 3740 48 49 S0 57T B 4 79 80 81 & 86 92 93
Adinidia2 T A A C T C C T C T C C A A A dctinida8 A C G A G C C A C A T T T G G
Actinidia3 T A A T A T A T C C A C G A A Actinidial2 A C G A G C T A T A T T T G A
Actiida5 T A A T A T A T C C A C G A A Actinidial3 A A G A G T C A C A T T T G G
Actinidia9 T A A T A T A T C C A C G T G Actinidials A A G A G C C A C A T T T A G
Actinidial7 T A A T A T A T C C A C G A A Actinidial9 A C G A G C T A T A T T T G A
Actiidial T A A T A T A C C C A C G A A Actiniia0 A C G A G C T A T A T T T G A
Actinida6 T A A T A T A C C C A C G A A Actinidial) A C G T T C C A C A T T T G G
Actinida7 T A A T A T A C C C A C G A A Vi Vi tri sai khdc
au
Actinidia8 T A A T A T A C C C A C G A A SS1 579 606 609 614 617 621 630 631 632 637 641 646 650 651
ctinidial2 T A C T A T C T T T C T G A Atiida G T C T T C C T T G C C C G C
Actinidal3 T A C T A T A T C C A C G A A Actinidia3 G T € T T TTTETE A T
Actinidials T A C T A T A T C C A C G A A Ainidia5 G T T C T €C T T T T € T €C A T
Acindiald T A C T A T CT T T CT G A deinidia G T T ¢ T G T T T T C T C A T
i T A deinidall G T T ¢C T C T T T T C T C A T
dctinidia) G G A T A T A C C C A C G A A Afinidgl G T T C T C T T T T € T € A T
Vi e Afiidiag6 G T T C T C T T T T € T C A T
97 109 10 114 117 153 164 177 179 182 189 198 210 220 221 e I I
Acinidia2 G G G C T C G C A C C G G C A S
Actinidia3 T A G A T A T T G C C G C A o
Acinidial2 A T T ¢ T €C T T T T C T T A T
Actinidia5 T A G A T A T T G C C G G C A o
Acinidial3 G T T C A A T A A T A T C A T
Actinidia9 T A G A C A T T G C C G T C A o
Actinidials G A T ¢ T C T T T T C T C A T
Actinidial? T A G A C A T T G C C G G C T e
Actinidial® A T T ¢ T C T T T T C T T A T
Acinidal T A G A T A T T G C C G G C T e
Actinidia A T T ¢ T ¢ T T T T C T T A T
Actinida6 T A G A T A T T G C C G G C T -
Actinidia0 G T T C¢C T C T T T T C T C A T
Adiida7 T A G A T C T T A C C G G C T
diida8 T A G A T A T T G C C G G C T Miu Vitrisal khic
653 654 661 662 664 671 673 679
Actinidial2 T A A A C C T T A C T A G C A
GielS T A 6 AT AT T 6o o oo . Acinida2 A C G A C C A G
s T A e AT AT T e et e e ek Actinidia3 A C G A C C A G
T S U Actinidia5 A C G A C C A G
Ainida T A A A C C T T A C T A G C A AN T CGACTAG
deinidial) T A G A C A T T G T C G G A T Adinidal] A C G A C C A G
y ——— Acinidal A C G A C C A G
au
236 279 280 295 322 502 529 $38 546 479 487 518 519 532 542 Actinidia6 A C G A C C A G
Actiida2 T C A A G C C G C G C C C G G dctinidia7 A C G A C C A G
Actinida3 A A G A G C C A C A T T T G G Actinidia8 A C G A C C A G
Acinida5 A C G A G C C A C AT T T G G Actinidial2 A C G A C C A G
Acinida9 A A G A G C C A C AT T T G G  Adidall 4 T c 6 6 T CG
Actinidiall A C G A G C C A C A T T T G G ActinidialS AT G A T T A G
Acinidial A A G A G C C A C A T T T G G Actinidialy A C G A C C A G
Actinida6 A C G A G C C A C A T T T G G Actinidia0 A C G A C C A G
Actinidia7 A C G A G C C A C A T T T G G Actinidia10 A ¢ G A C C A C
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Hinh 1. Cay phat sinh ching loai ctia 14 mau Kiwi dwa trén trinh tw gen
matK va vung Internal Transcript Spacer.
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Hinh 2. Cay phat sinh chiing loai ctia 14 mau Kiwi dwa trén trinh tw DNA
cua cac gen rbcL, matK va vung Internal Transcript Spacer.

100y
9 ! Actinidia-19

0.002

3.2.5. So sanh két hop cdc trinh tw gen rbeL, gen matK va ving
ITS matK va ITS cua 14 mau Kiwi dwoc thu thap

Cay phat sinh chung loai ctia 14 mau Kiwi dya trén trinh ty DNA
két hop cac gen rbcL, matK va ving ITS chia 1am 3 nhém chinh
(hinh 2). Nhom I chia 1am 2 nhém nhé gdm nhém IA gdm cac mau
Actinidia 1, 6, 7,8, nhom 1B g6m cac mau Kiwi 10, 18, 21, nhém IC
gdm céc mau Actinidia 3, 5. Nhom I1 gdm 3 mau Actinidia 12, 19, 20.
Nhom I gdm céc mau Actinidia 2.

Ket qua trén cho thay, cac vung gen khac nhau c6 hi¢u qua danh
g1a moi quan h¢ di truyén va xac dinh glong khac nhau. Nghién ctru
nay cho thay gen trong luc lap c6 sy bao ton cao hon trong nhén.
Trong do6, khi su dung hai viung gen rbcL va matK cho sy khac bit
cua cdc trinh tu nghién ctru 1a 7 vi tri trong khi d6 vung ITS trong nhan
cho sy khac biét gitta cac trinh ty voi 68 vi tri khac biét. Vung ITS
trong nhan cho nhiéu vi tri sai khic nhu vay do trong qué trinh sinh
truong va phét trién di xay ra qua trinh lai tao dan dén trinh ty DNA
trong nhan ¢6 sw bién doi dong thoi dic diém di truyén cia cy Kiwi
d& anh huong boi diéu kién moi truong bén ngoai. Ddng thoi, khi két
hop nhiéu trinh ty DNA cua cac ving gen cho thiy c6 hiéu qua hon
trong viéc str dung tirng vung gen riéng 1¢.

4. Két luan

Nghién ctru cho thay, dua trén | gen rbel, gen matK va Vl‘mg ITS ¢6
thé xac dinh mdi quan hé di truyen mot cach tuong 601 gifra 20 mau
Kiwi thu thap. Buge déu c6 thé xéc dinh dugc nguon goc ciia cac mau
g10ng Kiwi nay tir cdc loai 4. deliciosa va A. chinesis chiém da so;
nguon thir 2 tir lodi A. callosa va ngudn thi ba tir loai A. latifolia. Két
qué nay ciing cho thay kha ning xac dinh mdi quan hé di truyén cua
cac vung DNA barcode rbcL, matK va ITS 1a khac nhau, hon nira, viéc
két hop giita cac ving trinh tw voi nhau cho hiéu qua cao hon khi sir
dung riéng 1¢ trong viéc danh gia mdi quan hé di truyén ciing nhu xac
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dinh loai. Tir két qua trén cho thay, viéc tmg dung cac chi thi phén tir
DNA barcode trong viéc nghién ciru va danh gia di truyén trén céc ciy
thudc chi Actanidia 1a kha thi. Tuy nhién, viéc xac dinh chinh xac tirng
maiu & mie do dudi loai can nhing nghién ciru, phan tich thém bang
cc ky thudt va chi thi phan tir khac nham dam béo tinh chinh xac va
d¢ tin cay cua phuong phap.

LO1 CAM ON

Nghién ctru nay duoge hd trg kinh phi boi Vién Han 1am Khoa hoc
va Cong nghé¢ Viét Nam voi ma so dé tai NCXS01.03/22-24. Cac tac
gid xin chan thanh cam on.
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Tong hop va diic trung cua vt liu hydroxyapatite tir xwong lon
bang phwong phap thity nhiét
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Tom tiit:

Trong nghién ciru nay, hydroxyapatite (HA) dwgc tong hop bang phwong phap thiy nhiét & ty 1¢ Ca/P=1,67, pH 10, nhiét d9
phin ting 150°C, thoi gian phan wng 12 gio' v6i ngudn tién chit tir xwong lgn. Tinh chit ciia nguon nguyén li¢u xwong lgn va san
phim HA tao thanh dwoc danh gia biang cac phwong phap phén tich hién dai nhw phwong phap nhiéu xa tia X (XRD), phuong
phép quang phd hdng ngoai bién dbi Fourier (FTIR), phwong phap Brunauer-Emmett-Teller (BET) va phwong phap quang pho
huynh quang tia X (XRF). Bén canh d6, nguén tién chét giau Ca va P dwgc thu hoi tir xwong lon duge hoa tan bing dung dich
HNO, 0,3125 M trong 30 phut, véi phan trim Xwong lon duwgc hoa tan 1a 87,90%. Diém thu vi cia nghién ciru nay la HA tao
thanh c6 d¢ két tinh 89,23%, kich thwéc tinh thé trung binh 13,98 nm, khong cé sw xuat hi¢n ciia cic pha tap va khéng can gia
hoéa sau phan tmg. Ngoai ra, d9 két tinh va kich thwérc tinh thé trung binh ciia HA dwoc tong hop tir xwong khong nung lin lrot
12 76,88% va 8,49 nm.

Tir khéa: d9 két tinh cao, hydroxyapatite, phwong phap thity nhiét, xwong lon.
Chi 56 phan logi: 2.4,2.5,2.9

Synthesis and characterisation of hydroxyapatite

from pig pone using hydrothermal method
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Abstract:

In this study, hydroxyapatite (HA) was synthesised using the hydrothermal method at a molar ratio of Ca/P=1.67, pH 10, at 150°C
for 12 hours with the feedstock from the pig bone. The characteristic properties of pig bone and HA products were evaluated via
many advanced analysis methods, such as X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), Brunauer-
Emmett-Teller (BET) and X-ray fluorescence (XRF) methods. Besides, the precursor-rich calcium and phosphorus could be
recovered from pig bone and dissolved using a 0.3125 M HNO, solution within 30 minutes and 87.9% of big bone was fully
dissolved. The interesting point in this study was to generate HA with a crystallinity of 89.23%, an average crystal size of 13.98
nm, no appearance of other phases in products, and without ageing. Moreover, the crystallinity and average crystal size of HA
synthesising from bones without calcination were 76.88% and 8.49 nm, respectively.

Keywords: high crystalline, hydrothermal method, hydroxyapatite, pig pone.
Classification numbers: 2.4, 2.5, 2.9

“Tac gia lién hé: Email: tnplan@ctu.edu.vn
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1. Dt van de

Ngay nay, vat liéu nano dugc tmg dung rong rai trong nhiéu linh vuc
dic biét nhu y sinh, xir 1 cac chat 6 nhiém va dién tir, trong d6, HA dugc
biét nhu vat ligu co cac img dung da dang trong hap phu cac chat o nhiém
trong moi trudng nude va y sinh. HA dugce tong hop tir cac nguon nguyén
liéu va phuong phap tong hop khac nhau s& anh huong dén do tinh khiét,
dién tich bé mat riéng va hinh dang cua chung. HA duoc tng hop tir vo so
bién ¢6 dang hinh que va kich thudc tinh thé ~101 nm [1]. Dé kiém soét
hinh thai va kich thudc hat HA, dich chiét trai cdy co thé dugc bd sung
trong qua trinh tong hop [2]. V6i ngudn tién chét tir hdn hop bot xwong c4
da tron va xuong dong vat da tao ra HA c6 do két tinh va kich thudc tinh
thé trung binh 13 80,42% va 27,3 nm [3]. Vo trimg ciing dugc sir dung dé
tong hop HA bing phwong phap thay nhiét két hop vi song & cong suat
800 W, vat li¢u thu dugc co dang hinh que [4]. Cac ion Ca** va OH cla
HA c6 kha ning trao ddi ion va tao phirc nén HA duoc sir dung nhur chat
hép phu céc ion Pb*, Cu*, F, CI va thudc nhudm [5, 6]. HA cling da
dugc chung minh 12 c¢6 kha nang xu 1y kim loai ndng nhu Cu, Fe, Ni va
Cr trong dat [7]. Ngoai ra, HA dugc pha tap nhom va tmg dung xt Iy ion
F- trong nudc, véi higu sult trén 90% [8]. Cu-HA dugc téng hop thanh
cong theo phuong phép trao ddi ion va dién héa véi hiéu qua diét khuan
dbi v6i vi khuan E. coli va S. aureus 12 89 va 98% [9]. Vit liéu composite
cua HA cling da dugc nghién ciu va ing dung xt 1y kim loai ngng nhu
Zn*, Pb*, Co* va Cd*". Kha nang xir 1y cc chat 6 nhidm phu thudc vao
dién tich bé mit riéng cua vat liéu, voi dién tich bé mit riéng cang cao thi
kha nang hip phu cang tot. Ngoai ra, dién tich bé mit co moi quan hé ty 1€
thuan voi d két tinh ciia vat lidu. Vi vay, khao sat cac yéu t6 anh huong
dén do két tinh ciia HA duoc thuc hién dé cai thién dién tich bé mat riéng
cua chiing [10-12].

Céc két qua nghién ctru gin dy cho thdy ngudn nguyén lidu, nhiét
do phan {mg va tinh cht ctia cc thanh phan pha tap anh huong dén hinh
dang va kich thudc ciia HA. Qua qua trinh lugc khao tai ligu, c6 rat it cong
trinh nghién ctru tong hgp HA tir xuong lon duoc thye hién ¢ Viét Nam. Vi
véy, nghién clru nay nham tong hop HA véi d6 ket tinh cao bing phuong
phap thiy nhiét tir tlen chat xwong lon voi cic yéu t6 anh huong dén sy
hinh thanh HA nhu ndng d¢ nitric acid dé tao tién chét calcium nitrate, pH
cua dung dich, thdi gian phan ng, nhiét d phan mg va thoi gian gia hoa.

2. Vat liéu va phueng phap nghién ciiu
2.1. Vit liéu

Xuong lon dugc thu gom ¢ céc quan an tai TP Can Tho. Céc hoa
chat duoc sir dung trong nghién ciru ndy gom sodium hydroxide (96%,
Xilong), nitric acid (65-68%, Xilong), diammonium hydrogen phosphate
(99,5%, Guanghua), ammonium hydroxide (25-28%, Xilong).

2.2. Phwong phap nghién ciru

Xuong lon duge rira dé loai bo tap chat va dun v6i dung dich NaOH
1 M trong 2 gio [13]. Xuwong dugc rira sach, sdy 60°C va nung 900°C, 1
gi0, dugc nghién min va riy & kich thuéc nho hon 0,42 mm bing ray 35
Mesh. Bot xuong dugce hoa tan trong HNO, ¢ cac nong d¢ khac nhau va
dugc loc dé loai bo chét ran, thu dwge dung dich tlen chat giau Ca va P.
Nitric acid hoa tan bt xuwong dugc khdo sat & cac nong d6 0,03-1,25 M.
Bot xuong lon khong nung ciing dugc st dung dé tao dung dich tién chat
gidu Ca va P nhu mu dbi chimg. Phan trim hoa tan cua bot xuong sau
nung duoc tinh theo cong thire sau:

ml_

% hoa tan = 2 %100 @

my
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Véim, vam, lan Iuot 1a khéi lugng bot xwong nung ban dau (g) va
khéi lu:(mg cht rin sau khi hoa tan v6i HNO, (g).

Quy trinh tong hop HA bang phuong phép thity nhiét va c6 cai tién
[14]. Dung dich tién chat giau Ca va P dugc thém tir tir vao dung dich
(NH,),HPO, ¢ ty 1¢ mol Ca/P=1,67, tao dung dich huyén phu. Gid tri pH
cua dung dlCh dugc diéu chinh bang NH,OH (25%) va tién hanh phan
ung ¢ cdc gid tri thoi gian va nhiét d§ khac nhau. Sau khi két thic phan
tmg thity nhiét, binh phan tmg duoc giai nhiét dén nhiét do phong va gia
hoa hon hop & céc thoi gian khac nhau. Sau khi gia hoa, hdn hop duoc
loc va rira nhiéu lan dén pH trung tinh. Chét rin duoc siy ¢ 60°C dén
khdi lugng khong ddi, san phim 1a bot HA. Céc yéu tb khao sat trong
thi nghiém nay gdm: pH 9-12, nhiét do (=150, 175 va 200°C), thoi gian
phdn img (2, 4, 6,8, 10, 12, 16, 20 va 24 gi¢) va thoi gian gia hoa (T,=0;
12 va 24 gio).

Phuong phap nhidu xa tia X (XRD) dung dé xdc dinh cdu tric ciia
vat liéu, kich thudc tinh the, kiém tra su don pha, hang so mang tinh the,
d¢ ket tinh cta vat liéu. Hang s0 mang tinh thé HA duogc tinh theo dinh
luat Bragg:

nA = Zdhk]Sine (2)
véi n=1: s bac nhidu xa; 1=1,5043 A: budc song tia X; 0: goc nhiéu xa
(rad); d: khoang cach gitta cac mat.

Phén tram két tinh (%) dugc xac dinh:

Zlua 3
Sl x 100 (3)

% két tinh =

trong do: YL ,: tong dién tich peak HA; 2L tong dién tich peak méu.
Kich thu6c tinh thé trung binh (nm) dwoc xéc dinh:
0,92 )

=Bc059

voi B 1a mot nira bé rong cua peak.

Céc nhom chirc va céc lién két hoa hoc ctia san pham duogc xac dinh
bang phuorng phap FTIR, sir dung thiét bi FTIR Thermo Nicolet 6700,
v6i 56 song 400-4000 cm'. Thanh phan oxide cta bot xuong duge xéc
dinh bang XRF véi thiét bi ARL ADVANT’X (Thermo). Dién tich bé
mit riéng va kich thudc 16 rong ciia HA duoc phan tich bing thiét bi BET
201A (Porous Materials Inc, My).

3. Két qua va ban luan
3.1. Pic trung ciia dung dich tién chit tiv bjt xwong lon

Két qua FTIR ciia xwong khong nung va xwong nung dugc thé hién
& hinh 1. Ddi v6i bot xwong khong nung, diy hip thu tai 1650,3; 1556,7
va 1243,5 cm! lan luot 1a cac lién két C=0, C-N va N-H ctia nhom amide
[15-17]. Sb song ¢ 1455,5 cm™ 1a cua lién két C-O cia CaCO;, va dao
dong ¢ 874,0 cm™ 1a dao dong cua lién két Ca-O [18]. Lién ket O-P-0
cua nhom PO, ciing dugc thé hién & sb song 1046,5 cm™' [19]. Céc két
qué cho thay, quy trinh tién xir 1y ban ddu voi NaOH 1 M khong thé loai
b6 hoan toan céc tap chat hitu co trong xuwong. Dbi voi bot xwong nung,
khong tim thy s ton tai cua céc ddy hip thu dic trung cho lién két trong
nhom amide, chiing to céc tap chét hitu co da bi phan huy 6 nhiét d¢ cao.
Dao dong ¢ 3447,3 cm! 1a lién két O-H ctia nude duge tim thiy ¢ xuong
nung va khong nung. Day xudt hién ¢ 1092,1; 602,2; 570,1 va472,1 cm!
la cic dao dong ciia lién két P-O, O-P-O trong bot xwong nung. SO song
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1047,2 va 960,3 cm 1an Iuot 1a dao dong kéo gian khong dbi xtmg cia
nhom PO,* va dao dong kég gian cua nhom PO,* [16, 20]. Lién két
Ca-O dugc xac dinh & cac so song 3648 va 419,3 cm™! [19]. Dao dong
& 50 song 3570 va 632,9 cm™ 1a lién két O-H trong nhém hydroxyl
[20]. Su xuét hién cta cac dao dong dic trung cho nhom phosphate va
hydroxyl cho théy sy ton tai ciia HA tw nhién [18, 20].

‘ Két qua phan tich XRF (bang 1) cho thdy, him luong CaO Yéi PO,
lan luot 1a 71 va 26,7%. Ngoai ra, bt xuong con chita mot so thanh
phén khéc ¢6 ham lugng nho nhuﬂMgO, Na,0 va Si0,. Sau khi hoa tan
v6i dung dich HNO,, c6 sy tpay d06i ctia thanh phan bot xuong so v6i bot
xuong trude khi hoa tan. Nong do HNO, duoc st dung dé hoa tan bot
xuong 13 0,0025-1,25 M, ¢ nhiét d§ phong (bang 2).

Phé”}n trdm hoa tan bot xwong trong dung dich HNO, giam dan khi
giam nong do acid. 0 nf"mg d6 1,25 M, bot xuong gﬁn nhu duoc hoa
tan hoan toan (96,90%). Khi nong d6 dung dich HNO, giam tir 0,625-
0,0312 M, phan trim hoa tan giam 91,06% (96,20-8,60%). G 0,3125
M, khoang 87,90% bot xuong lon dugc hoa tan va giam 9,29% so vdi

Nung

M0 3500 3000 ?500 2000 1500 1000 500
S song (cm™)

Hinh 1. Gian dé FTIR ctia b6t xwong nung va khéng nung; diéu kién nung:
900°C va 1 gio.

Bang 1. Thanh phan cac oxide trong bot xwong.

Thanh phén oxide Ca0 PO, Na0O MgO SrO ZnO SiO, Khac
71,00 26,70 124 071 0,14 011 0,10

66,90 3040 146 058 012 - 0,13 043

Bot xuwong ban déu’ (%)

Bot xuong khong tan™ (%)

"bot xwong trwde khi hoa tan véi HNO,; “bt xwong sau khi hoa tan voi HNO,
0,3125 M.

Béang 2. Anh hwéng ciia ndng dé HNO, dén phén tram hoa tan bt xwong.

Nong df Thoi gian Thé tich Khoilwgng bgt Khbilwgng ~ Phan triim

HNO,(M)  khufy(phit)  HNO,(m)  xwong(g) chitrin'(g)  hoa tan (%)
1,2500 003120001 96,900,071
0,6250 00380002 9620£0212
03125 0 0 : 01210010 87.90£1,002
0,0625 08040002 19,600,141
0,0312 09140002 8,600,212

'khdi lwong chat ran sau khi hoa tan voi HNO, & nhitng ndng do khac nhau.
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phan trim bot xwong lon duoc hoa tan & ndng do 1,25 M. Mic du lugng
acid su dung giam 4 lan (1,25-0,3125 M) nhung phan tram hoa tan giam
khong dang ke, do d6 nong d§ 0,3125 M dugce lya chon.

3.2. Tong hop hydroxyapatite

Gié tri pH khong anh huong dé sy két tinh HA nhung anh huéng
dén hinh dang va kich thudc hat [21]. Cac mam HA bi che phu boi
nhom OH- trong hdn hop, phét trién theo huéng khong c6 sy hién dién
ciia nhém OH" va nhitng mit phang da bi nhom OH- bam vio s& ngimg
phit trién. Trong nghién ctru nay, céc peak cia HA dugc so sanh voi the
chuén JCPDS 09-0432 [22]. HA don pha dugc tao thanh & pH 9 nhung
cuong d9 cac peak thap va khong ton tai cia céc peak tap (hinh 2).
Céc peak xudt hién ¢ goc 26=25,92; 31,72; 32,16; 32,85; 33,97; 39,78;
46,80 va 50,47, tuong (g voi cac mat phing (002), (211), (112), (300),
(202), (310), (222) va (213) [11]. HA don pha duoc tao thanh ¢ pH 9,
mit phang (300) phan tach rd ring va mét phing (112) ¢6 xu hudng tach
ra khoi mat phang (211) tai pH 10 (hinh 2A).

Tuy nhién, 6 pH 11 va 12, cuong d¢ peak ting khong dang ké, do
d6 pH cuia dung dich s& khong anh huong dén do két tinh cua HA. Khi
gié trj pH tang thi cuong do peak tang dan va khong c6 pha tap [23]. Su
hinh thanh pha HA va pha B-TCP 6 pH 9 va HA don pha tao thanh 6 pH
11 [4]. Hing s6 mang tinh thé theo céu tric hexagonal va do két tinh cua
HA dugc trinh bay ¢ bang 3.

Tinh thé HA phat trién theo nhém khong gian P6./m, c6 céu triic
luc phuong vé6i a=b=9,42 A va ¢=6,88 A, a=p=90° va y=120°[24]. Tai
pH 10, hing s6 mang tinh thé dat gia tri gin nhit (a=b=9,422+0,021,
¢=6,88). Phin tram két tinh tang 11,56% (tir 63,99 dén 71,39%) tai pH
9-10 va ting khong dang ké & pH 10-12. Kich thudc tinh thé trung binh
tang 15,53% (pH 9-10) va 11,08% (pH 10-12). San pham két tinh tot va
khong xuit hién cac pha tap nén pH 10 dugc chon cho qué trinh tong
hop HA.

Thoi gian phan img anh huong dén sy tao thanh va phat trién cia
HA. Cac thanh phan thir cp s& tao thanh khi kéo dai thoi gian phan tmg
va giam do tinh khiét ciia san phdm [25]. Hinh 2B va 2C cho thy su
hinh thanh don pha HA va khong c6 sy xuat hién céc pha tap. Thoi gian
phan tmg 2-10 gio, cuong do peak thip [26, 27]. Cuong do peak & 12
va 20 gid cao hon 2-10 gio va khong ¢ su xuat hién cta cac peak tap,
nhung nhidu xa & goc 260=32,20° bj che bai nhiéu xa & goc 26=31,82°.
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Bang 3. Hing s6 mang, phan tram két tinh va kich thwéc tinh thé trung
binh ctia HA.
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Khi nhiét d9 phan tmg thdp, tinh thé HA tao thanh khong hoan toan
va lan cac tap chat nhu B- TCP, Ca(OH),... nén do tinh khiét thip [29].
Pha HA két tinh v6i hing s6 mang a=b=9,418, ¢=6,88 va khong co sy
xuét hién cua tap cht. Cc peak rong va cudng do thap cho thiy do két
tinh kém & 125°C (hinh 3A). Khi nhiét d6 tang tir 150 dén 200°C, su phat
trién cta tinh thé, phan trim két tinh ting va kich thudc tinh thé ting
(bang 3). Khi tang nhiét do thuy nhiét, cuong do peak tang, cac peak
nhon va phan tach rd rang hon [30]. Hang s6 mang tinh thé khong chénh
1éch 16n cho th?iy su tao thanh don pha HA. Gia tri hﬁng sb mang cta
HA tong hop 6 150°C xp xi gia tri hang s mang ctia HA (a=b=9,42 A
va ¢=6,88 A). Phan trim két tinh ctia HA ¢ cac nhiét do tir 125°C dén
200°C khong c6 su thay ddi 1on nhung cudng do peak c6 cai thién. Kich
thudc tinh thé trung binh tang khi nhiét do tir 125-175°C va dat kich
thu6c 16n nhat 14 18,23 nm & 200°C. Khi nhiét do phan img tang, phan
(mg gilra calcium va phosphate dién ra nhanh, cac mam tinh thé duoc
tao ra va phat trién do ning luong bé mit ciia mam 16n, din dén kich
thudc tinh thé ting [31, 32]. G 150-200°C, dién tich bé mit riéng giam
khoang 32% tir 95 dén 64 m¥/g 1a do kich thudc tinh thé tang tuyén tinh
theo nhiét do phan tmg. O 125°C, céc peak HA khong phan tach rd rang
va cuong do cac dinh nhiéu xa thap, chimg to sy phat trién chua hoan
chinh ciia tinh thé HA. Tuy nhién, HA c6 cudng do peak cao va sy phan

(A) (B) ©

Khéng mng

b

[24n
120
Nun
P -

a=h(h) c(h) tinh (%) binh (nm)
pH
9 0,42840,034 6,880 63,99 827
10 942240021 6,880 7139 9,79
11 0,44340,032 6,880 7097 8,52
12 9,42440,026 6,880 7,19 11,01
Thai gian phdn g (gio)
2 942040021 6,880 7139 9,79
4 9416+0.026 6,869 89,20 1127
6 9417+0,009 6,872 89,29 11,79
8 94004018 6,863 90,51 1333
10 9,420+0,007 6873 89,35 1361
12 94200017 6,880 90,73 1398
16 9,42040,025 6,870 90,06 1346
2 941840013 6877 90,63 1407
24 9,41840,012 6877 89,86 1507 :
Nhigt dj phan img (C) tach 13 rang ¢ 150°C.
125 94200015 6,870 88,61 839
150 94200017 6,880 893 13,88 —
175 9,416£0,010 6,880 88,83 1481 M
200 941440011 6,880 88,61 1828 ;
Thif gian gl hda (i) M
0 94200017 6,880 893 1398
12 9,404£0,015 6,870 88,60 13,50 £
2% 9,408+0,014 6,880 88,76 1411

0 24 gio, cudng do peak thap hon so vai 12-20 gid, cac peak chdng
1én nhau va do két tinh thép. Su xuét hién pha tap monetite da dugc
nghién ctru & thoi gian phan tmg 48 va 72 gio [25]. PO két tinh ciia HA
ting tuyén tinh theo thoi gian 14 do sy tao mam tinh thé trong méi trudng
qué bio hoa. Giai doan dau tién, mam tinh thé ciia HA chua tao thanh.
Khi d9 qué bao hoa ciia moi truong tang 1én va dat mot gia tri nhét dinh,
su tao mam xdy ra mot cach ty phat, lam d¢ qua bao hoa giam xuéng.
Tiép theo, sy tao mim tinh thé xay ra ddng thoi vi sy phat trién tinh thé
nén do qua bio hoa giam manh. Khi gan két thuc phan tmg, tinh thé HA
tiép tuc phat trién va hoan thién. Do phan tmg dién ra trong méi truong
dn dinh, nén su hda tan cta cdc tién cht vao nhau dé dang hon, va phan
{mg van tiép dién cho dén khi d6 qué bio hoa 6n dinh [28]. Thoi gian
phan (mg ngin (2-8 giv) chua dii dé phan tmg dién ra hoan toan, mam
tinh thé HA chua phat trién toan dién nén do két tinh thap. Hang sé mang
tinh thé & cac thoi gian phan ng khac nhau déu gin voi hang sb mang
cua HA (bang 3).

Phan trdm két tinh va kich thudc tinh thé trung binh cua HA ting
& thoi gian phan tmg 2-8 gio. Tir 8-24 gio, phan trim két tinh gin nhu
khong thay d6i nhung kich thudc tinh thé ting tir 13,33 dén 15,07 nm.
Khi kéo dai thoi gian phan (g, do két tinh HA thay doi khong dang ké,
cuong d6 cac peak c6 xu hudng tang va khong sai 1éch voi cac peak o
thé chudn [27]. Tay thudc vao huéng img dung cta HA, thoi gian phan
ung duoc lya chon phu hop.
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xwong khdng nung va xwong nung (C) & pH 10, 12 gio, 150°C, khdng gia hoa.

Gia héa nham thac ddy sy phét trién va hoan thién tinh thé, khong
hinh thanh cac pha tap khéc, va cac hat s€ co kich thudc 16n hon do
su hoa tan va két tinh dién ra lién tuc [33]. Cuong do peak ting & goc
26=32,90°, twong tmg v6i mét phang (300) ¢ 12 gior va khong thay doi
0 24 gi¢ (hinh 3B). Tong hop HA bang phuong phép két tia va sol-gel,
gia hoa 1a can thiét dé cai thién toc do phan {mg va HA c6 do két tinh
cao [24, 34]. Phan ung thuy nhi¢t khong can gia hoa vi n6 dugc thuc
hién trong thoi gian dai. Hang s mang tinh thé & thoi gian gia hoa 0-24
gio dao dong trong khoang a=9,404-9,420 (A) va c=6,87-6,88 (A) (bang
4). Khi kéo dai thoi gian gia hoa, kich thudc tinh thé trung binh va phan
trdm két tinh HA khong thay d6i nhiéu. Hinh 3C trinh bay két qua XRD
ciia HA tong hop tir bot xwong khong nung va bot xwong nung. Dbi vai
bot xuong khong nung, khong ¢6 sur ton tai clia pha tap trong san pham.
Trong qué trinh hoa tan véi HNO,, cac thanh phan hitu co trong bot
xuong c6 thé bj hoa tan va hién dlen trong phan ting tao HA, gdy can trg
hién tuong giao thoa tia X v6i tinh thé HA, do d6 cuong do peak giam
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[1]. Gié tri hing s6 mang khong c¢6 sy thay déi 16n va gan v6i hing sb
mang cla HA. Phan trim két tinh ting 13,90% va kich thudc tinh thé
trung binh ctia HA (bt xwong khong nung) ting 39,27% so vdi bot
Xuong nung (bang 4). Trong nghlen cuu nay, bot xwong nung duge chon
dé tong hop HA nhim han ché sy xuat hién cia cac pha tap va cai thién
d0 tinh khiét ctia san pham.

Bang 4. Hing s6 mang, phan trdm két tinh va kich thwéc tinh thé trung
binh HA cta b4t xwong nung va khdng nung.

A Hing s6 mang Phin trim két  Kich thude tinh thé
Bot xwong T q
a=b (A) ¢ () tinh (%) trung binh (nm)
Khongnung 942120007 6,870 7688 849
Nung 9420:0017 6880 8923 13,98
4. Két luan

Nghién ciru ndy di tong hop thanh cong HA tir xuong lon bing
phuong phap thuy nhiét ¢ pH 10, trong 12 gi0, nhiét d6 150°C va khong
gia hoa. San pham tao thanh co do két tinh va kich thuoc tinh thé trung
binh 14n luot 14 89,23% va 13,98 nm, khong c6 sy xuét hién ctia céc pha
tap khac. HA tong hop c6 hing sé mang tinh thé pht hop véi hang s6
mang ctia HA (a=b=9,42 A va ¢=6,88 A). Bén canh d6, dung dich HNO,
0,3125 M duoc sir dung dé tao thanh ngudn tién chat giau Ca va P tu
xuong lon trong 30 phit va phan trim xuong dugc hoa tan 1a 87,90%.

LO1 CAM ON

Nghién ctru nay dugc tai tro béi Vién Han 1am Khoa hoc va Cong
nghé Viét Nam trong dé tai ma sd TDVLTT.01/21-23. Céc tic gia xin
tran trong cam on.
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Anh hwong cua dung moi dén hiéu qua thu nhan hop chit polyphenol
va hoat tinh chong 0xy hoa cua cao chiét 13 i (Psidium guajava L.)

Lé Thanh Ninh, Nguyén Thi Tinh, Bui Thi Thu Huyén, Pd Nhuw Quynh, Vi Pai LAm, Nguyén Tién Diing"
Khoa Céng nghé Sinh hoc - Cong nghé Thuee pham, Trwong Pai hoc Néng Lam, Pai hoc Thdi Nguyén, phiwong Quyét Théing, TP Thai Nguyén, tinh Thdi Nguyén, Viét Nam
Ngay nhan bai 28/2/2023; ngay chuyén phan bién 2/3/2023; ngay nhn phan bién 27/3/2023; ngay chip nhan ding 30/3/2023

Tém tit:

L4 6i (Psidium guajava L.) dwgc ghi nhin 1a ngudn hop chit tw nhién da dang véi nhitng hoat tinh c6 lgi cho sirc khée.
Nghién ctru dwge thye hién nhim danh gia anh hwéng ciia dung méi dén ham lwong cac hop chit polyphenol va hoat
tinh chong dxy héa ciia dich chiét 14 8i. Ethanol 70%, methanol 70% va nwéc néng la cac dung méi dwoce lwa chon. Ham
lwgng phenolic tong (TPC) va ham lugng flavonoid tong (TFC) dwgc phén tich dé danh gia hiéu qua thu nhan nhém chit
polyphenol. Thir nghiém kha ning bit géc tw do (DPPH) va kha ning khir st dworc tién hanh dé khao sat kha ning chong
oxy héa. TPC ciia cac miu thi nghiém dao dong tir 20-30 mg axit gallic dwong lweng/g chat khé (DW) va TFC dat khoéing
10-14 mg quercetin dwong lugng/g DW Cao chiét tir dung moi ethanol 70% va methanol 70% ¢6 kha ning chong 6 oxy hoa
manh vé6i ndng dd khir dwge 50% gbc DPPH aIc,) lan lu’o’t 12 91,87 va 78,06 pg/ml. O ndng dd 250-500 pg/ml, mau chiét
bang hai dung moi nay cung dat duoc két qua cao hon miu chiét bang nwéc nong trong thir nghiém nang lwe Khik. Két
qua cho thay, chiét xuit 14 6i chira nhiéu chat chong oxy héa co thé tng dung trong cong nghiép thuc pham/du'(_)'c pham.

Tir khéa: dich chiét, dung méi, flavonoid, hoat tinh chong dxy héa, 1a i, polyphenol.

Chi sé phin logi: 2.4,3.5

Effect of selected solvents on the efficient recovery of polyphenols and

the antioxidant activity of guava leaf (Psidium guajava L.) extracts
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Faculty of Biotechnology and Food Technology, Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University,
Quyet Thang Ward, Thai Nguyen City, Thai Nguyen Province, Vietnam
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Abstract:

Guava leaves (Psidium guajava L..) have been documented as a rich source of phytochemicals with potential health benefits.
This study aimed to investigate the effects of selected solvents on the polyphenols content and the antioxidant activity of
guava leaf (Psidium guajava L.) extracts. Ethanol 70%, methanol 70%, and hot water are selected solvents. Total phenolic
content (TPC) and total flavonoid content (TFC) were determined to evaluate the efficient recovery of polyphenols. The
DPPH radical scavenging ability and reducing power assays were performed to assess antioxidant activity. The TPC
of tested samples was analysed to be 20-30 mg gallic acid equivalent/g dry weight (DW), and the TFC reached around
10-14 mg quercetin equivalent/g DW. Samples extracted by ethanol 70% and methanol 70% exhibited strong DPPH
radical scavenging capacity with the half-maximal inhibitory concentration (IC)) values of 91.87 and 78.06 pg/ml. At a
concentration of 250-500 pug/ml, samples extracted by these two solvents showed higher values than those extracted with
hot water in the reducing power test. The results showed that the guava leaf extract is suggested as a potential source of
natural antioxidants for applications in the functional food/pharmaceutical industry.

Keywords: antioxidant activity, extract, flavonoid, guava leaves, polyphenol, solvent.
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1. Dt van deé

Thuyc vat la nguén cung céip chinh cac hgp chét tw nhién c6 hoat tinh
sinh hoc. Viéc phét hién va tmg dung céc hop chit nay trong hé trg diéu
tri bénh va ting cuong sirc khoe, di tré thanh mot hudng nghién ctru tiém
ning dugc quan tam va dau tu trong vai thap ky qua [1]. Ngoai ra, mot
sb phuong phép tiép can hién dai dang duoc thuc hién dé kham pha céc
hop chét hoat tinh sinh hoc moi Nhiéu cong bd qudc té di chi ra réng
nhitng chét chuyén hoa thir cap nay co tac dung ngin ngira sy phat trién
cua cac bénh nhu t1m mach, tiéu dudng, huyét ap, béo phi, viém nhidm,
l3o hoa s6m va mot s6 loai ung thu [2]. Hién nay, cc nganh cong nghiép
my phim, dugc phim va dinh dudng dang tap trung phat trién cac san
pham tir thye vat. Dy kién tang trudng cua thi truong ché pham thye vat
toan ciu dat khoang 86,74 ty USD vio nam 2022, v6i thi phan 16n nhét
thudc vé linh vuc dugc pham, tiép theo 1a nganh cong nghiép thuc pham
chire nang [3].

Cay 6i (Psidium guajava L.), thugc ho Myrtaceae, 1a loai cdy an qua
thudc khi hau nhiét déi, duge tréng rong rai tai Viét Nam vi huong vi va
thanh phan hoat chat phong pht. O khia canh dugc lidu, tat ca cac bo phan
cua cay 6i, bao gdm qua va cac phy pham nhu bap non, 14, vo than va vo
18, déu da dugc y hoc dan gian str dung tir rAt 1au nhu mot vi thude dé didu
tri mot s6 loai bénh khac nhau nhu viém rudt, tiéu chay, tiéu dudng. .. [4].

Trong $6 tAt ca céc bd phan cua thyc vt nay, 14 cay da dugc chiing
minh la noi tich tu da dang nhét cac hop chét c6 hoat tinh sinh hoc. Vi vay,
mic dii phan 14 thuong dugc coi 1a mot trong nhimg nguf)n chat thai nong
nghiép chinh, ching ciing dugc danh gia 1a mdt nguon phong pht cac
hop chat ty nhién c6 gia tri img dung trong nhung nam gan day [1]. Mot
s bao c4o hoc thuat da chi ra ring thanh phin hop chit ciia 14 6i rat da
dang, bao gdm flavonoid, carotenoid, axit phenolic, triterpenoid, saponin
va lectin. Nhitng nghién ctru nay cling st dung cac mo hinh in vitro va in
vivo dé¢ danh gia cac hoat tinh sinh hoc cta chiét xuét 1a 6i lién quan dén
tac dung hd tro va tang cuong stre khoe, dic bidt 1a kha nang khang khudn
va khang bénh déi thdo dudng. Mot s6 nghién clru di xéc dinh vai tro chét
chiét 14 6i nhur tac nhan tc ché khdi u va gay doc manh dbi véi mot sb
dong té bao ung thu [1, 4, 5].

Mat khéc, nhimg nghién ciru tach chiét céc hop chét tu nhién c6 hoat
tinh sinh hoc tir cac phu pham nong nghiép dé img dung trong viéc phat
trlen v san xuat san pham thyc pham chirc nang/duoc phdm méi 14 rat
can thiét [6]. Trong chwong trinh nghién ctru va d6i méi Horizon 2020
dugc tai trg boi Lién minh chau Au, cic du 4n vé tmg dung phy pham
néng nghiép di duoc khuyén khich véi muc dich thu nhan cac hop chat tw
nhién, sau d6 két hop vao céc cong thire phdi tron dé phat trién san phim
thyc tidn tir ngudn phu phim nong nghlep [7]. Diéu nay s& gop phan han
ché téc hai cia rac thai nong nghiép dén méi truong, giam thiéu chi phi
cho viée xir Iy va dong thoi mo ra hudng tmg dung ¢ tinh bén vimg va
thyc tién [8].

Dua vao nhiing luén diém d3 néu ¢ trén, nghién ciu nay dugc thyc
hién nham lya chon va danh gia sy anh huong cta mot s6 dung moi dén
hiéu qua thu nhan hoat chét polyphenol va hoat tinh chéng 6xy hoa cua
dich chiét 14 6i. V6i co so Iy luan 13 hiéu qua tach chiét cac hop chat tu
nhién lién quan dén nhiéu yéu t6, ddc biét 1a su tuong tac gilia cu truc
hoa hoc cua hgp chit voi do phan cyc ctia dung moi duge st dung, bao
c4o ndy mudn dua ra thém két qua nghién ciru khoa hoc dé dé xuat kha
ning (g dung va phat trién san pham thuc phim chic ning va dugc
pham tir 14 6i.
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2. Vat liéu va phueng phap nghién ciu
2.1 Vit li¢u

Mau 14 6i dugc lya chon tir cdy 6i 4 nam tudi, thude giéng 6i Pong
Du, tréng tai mo hinh nha ludi tai Truong Dai hoc Nong Lam, Dai hoc
Thai Nguyén. Mau la tuoi, xanh va tang truong tot dwgc thu hai tir cac cay
6i khac nhau cho mdi lan lap lai.

Céc mau 14 61 duge ngam trong dung dich NaHCO3 10% trong 15
phut, rira sach va say kho ¢ 40°C, sau d6 dugc xay thanh bot va bao quan
& 4°C cho dén khi tien hanh céc thi nghiém tiép theo.

2.2. Thu nhén dich chiét thé va dinh gid hi¢u qua tach chiét

Pau tién, mau duoc chiét xut trong cac dung méi khac nhau bao gbm
nude nong, ethanol 70% va methanol 70%. Mot s6 nghién ctru trude diy
da so sanh anh huong cua cac loai dung moi hitu co khac nhau (ethanol,
metanol va axeton) ¢ nong d¢ (0-90%) dén ham lugng polyphenol va kha
ning chdng 6xy hoa cia mot sé mau thuc vat khac [9-11]. Dya trén két
qua cta ho, ba loai dung moi da duoc lya chon cho nghién ctru cla chung
t6i boi higu qua trich ly tot, an toan va phu hop voi thi nghiém vé thuc
phim va duoc liéu. 10 g mau chit kho 14 6i (DW) dugc ngam va lic trong
100 ml dung moi ethanol 70% va methanol 70% trong 48 tiéng & 30°C,
va 100 ml nudc cat & 80°C trong 30 phit sir dung bé on nhigt WNB22
(Memmert GmbH, Schwabach, Puc). Sau do, dich chiét duoc loc bé’mg
gidy loc hai dén ba lan cho dén khi loai bo hét cin va bao quan 6 4°C.

Pé tién hanh danh gia hiéu suét tach chiét va kha ning chdng oxy
héa, dich chiét dugc thu nhan bang phuong phap twong ty nhu trén, sau
d6 dugc co quay ¢ 40°C va ap suat chan khong 100 mBar, va sdy thanh
cao thd & 40°C bang thiét bi c6 quay RV8 (IKA Works, Quang Chau,
Trung Qudc) va ti siy TR 120 (Nabertherm GmbH, Lilienthal, Drrc).
Hiéu suét tach chiét duoc tinh béng cong thire: Higu sudt tach chiét (%)
= [Trong lurong cao chiét thd thu dugc (g)/trong lwgng mau khé sir dung
(g)] x 100%.

2.3. Phuong phdp dinh tinh hop chit phenolic, flavonoid vi
triterpenoid

Céc hop chat thuée nhom polyphenol dugce dinh tinh bing phwong
phép pha loang 1 ml dich chiét v6i 8 ml nudc khir ion, thém vao 5-10
giot dung dich FeCl, 2% va quan sat hi¢n tugng. Cac hop cht thudc
phan nhom ﬂavon01d dugc dinh tinh bang phwong phap pha loang 1 ml
dich chiét véi 8 ml nudc cét, thém vao 1 ml NaOH 10% va quan sat hién
twong. Cac hop cht thugce phan nhom triterpenoid duge dinh tinh bing
phuong phap pha loang 1 ml dich chiét véi 5 ml ethanol 95%, thém vao
2 ml acetic anhydride 99% va 2 ml H,SO4 95%, sau d6 quan sat hién
tuong [12, 13].

2.4. Phwong phdp xdc dinh ham lwong phenolic toan phén

Léy 0,1 ml dich chiét 14 6i ndng d6 0,1 g DW/ml tron v6i 1 ml nude
cat trong 6ng nghiém, sau d6 thém vao 0,2 ml thude thir Folin-Ciocalteau
10%. Hon hop dugc tron déu va u tranh anh sang ¢ nhiét do phong. Sau
5 phﬁt, thém vao 1,5 ml dung dich Na,CO, 7,5%. Hén hop dugc tron va
tiép tuc u tranh anh sang ¢ nhi¢t d§ phong trong 90 phut trude khi do ¢
bude song 765 nm trén may quang phd ké (721G, Measuretech, Thuong
Hai, Trung Quéc). Ham lugng TPC dugc tinh ton dya trén phuong trinh
dudng chuén axit gallic va duoc biéu thi bing gi4 tri axit gallic duong
luong (GAE) mg/g DW [14].



2.5. Phwong phdp xdc dinh ham lwong flavonoid toan phin

Lay 0,25 ml dich chiét 14 6i nong d6 0,1 g DW/ml trén véi 0,075 ml
dung dich NaNO; 5%, 0,15 ml dung dich AICI, 10% va 0,5 ml dung dich
NaOH 1 M trong 6ng nghiém. Sau do, hén hop duoc thém nudc cat dé
diéu chinh dén thé tich 2,5 ml, tron déu va t trong 5 phut & nhiét &6 phong
trude khi do & bude song 490 nm. Ham lugng flavonoid toan phan(TFC)
dugc tinh toan dua trén phuong trinh duong chuan catechin va dugc biéu
thi bang gia tri catechin duong lugng (CE) mg/g DW [14].

2.6. Phuwong phdp xdc dinh ham lwgng triterpenoid todn phin

Léy 0,08 ml dich chiét 14 6i ndng d6 0,1 g DW/ml tron v6i 0,12 ml
dung dich axit axetic-vanilin 5% trong ong nghiém va dugc u trong 10
phiit & 90°C. Sau do, 0,4 ml axit H,SO, 95% dugc thém vao, tron déu va
Ui trong 45 phiit & 60°C. Hon hop nay dugc dit trong da @é 1am lanh va
tiép tuc thém vao 1,8 ml axit axetic lanh trudc khi do ¢ budc song 550
nm. Ham lugng triterpenoid toan phan (TTC) dugc tinh todn dua trén
phuong trinh dudng chuan axit ursolic va dugc biéu thi bang gia trj axit
ursolic duong lugng (UAE) mg/g DW [15].

2.7. Phwong phdp ddnh gid khd néng bit géc tw do DPPH

Léy cao chiét 14 6i hoa tan vao dung moi tuong tmg ¢ cac ndng do
tir 31,25-500 pg/ml de dugc mau thi nghiém. Léy vitamin C hoa tan vio
nuoe cat & cung dai nong do dé duoc doi chimg duong. Sau do, ldy 5 ml
méu tron va 5 ml di chimg duong tron riéng biét v6i 1 ml dung dich
DPPH (2,2-diphenyl-1-picrylhydrazyl) 1 mM trong dng nghiém. Hon hop
duoc tron déu va U trong bong tbi 60 phut & nhiét do phong trude khi do
& bude song 517 nm. Kha nang trung hoa gbe tu do DPPH (%) duoc xéc
dinh theo cong thirc sau: [1 - (A mu - A mau tring)/A dbi chimg] x 100%.
Trong d6, A mau 1a do hip thu quang hoc (gi4 tri OD) ctia mau cao chiét
phan ting v6i dung dich DPPH, A mau tring la gia trji OD ciia mau cao
chiét hoa v6i methanol va A ddi chimg Ia gia tri OD ctia dung dich DPPH
hoa v6i methanol. Gia tri IC, 1a ndng d toi thiéu cia cao chlét trung hoa
dugce 50 % gbe tw do DPPH va dugc tinh toan dya vio mdi twong quan
tuyén tinh giita nong d6 mau va phan trim DPPH bj trung hoa [14].

2.8. Phuwong phdp danh gia nang lyc khir

Léy cao chiét 14 0i hoa tan vao dung méi twong img & céc nong do
tr 31,25-500 pg/ml aé dugc mau thi nghiém. Léy vitamin C hoa tan vao
nudce cit & cing dai nong do dé dugc dbi chimg duong.
Sau d6, ldy 2,5 ml miu va 2,5 ml d6i chimg duong tron

riéng biét v6i 5 ml dung dich PBS 0,2 M (pH 6,6) va 2,5 ®
ml dung dich K3Fe(CN)g, 1% trong dng nghiém. Hon hop b
duge tron déu va u trong 20 phut ¢ 50°C, sau d6 2,5 ml 2
dung dich axit trichloroacetic 10% dugc thém vao. Hon s

hop dugc tron déu va ly tim trong 10 phat (3000 vong/ 8
phit). Cudi cing, 2,5 ml phan dich trén tua duoc tach ra va

tron voi 2,5 ml nude cat va 0,5 ml dung dich FeCl,, 0,1%. =1 e
Hén hop dugc tron déu va i trong 10 phut nhiét do phong 0
truge khi do ¢ bude song 700 nm. Gid tri EC 1a nong do

cao chiét c6 ning lyc khu st voi gia tri OD, , dat 0,5 duogc

tinh toan dya vao mdi twrong quan tuyén tinh giira nong do

mau va gi4 tri OD [14].

2.9. Phurong phdp xir Iy s6 liéu

S6 liéu thu duoce trong cac thi nghiém sau ba lan lap
lai duoc biéu dién dudi dang gia tri trung binh + do 1éch
chuan Su khdc biét c6 y nghia gitra cac mau (p<0, 05) va
hé 6 tuong quan dugc phén tich bing phuong phap thong
ké ANOVA, st dung phan mém SPSS 22.0 (SPSS Inc.,
Chicago, IL, My).
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3. Két qua va ban luan

3.1. Két qua dinh tinh cic hop chit phenolic, flavonoid vi
triterpenoid

Polyphenol 1a mot nhom céc hop chit phenolic dugc tong hop
tir thuc vat, hoat dong nhu chét chéng Oxy hoa manh va dong vai tro
quan trong trong viéc ngin ngira cac bénh lién quan dén ndo, ung thu,
viém, tiéu duong va tim mach. Tuy thudc vao do bén ciia vong phenol,
polyphenol dugc phan loai thanh nhiéu phan nhom, nhung ¢6 hai phan
nhom phd bién nht 13 axit phenolic va flavonoid. Triterpenoid (hay con
dugc goi 1a triterpenoid saponin) 1a mot trong hai phan nhém chinh cta
nhém cac hop chat saponin. Céc hop chit nay dugc bao céo ¢6 tac dung
chdng 6xy hoa, chong ung thu, chdng viém, khang virus, khang khuén,
chong Alzheimer va tic ché enzyme a-glucosidase. Két qua cho thay ring
trong dich chiét tir cac dung moi da st dung dBu co su hién dién cta cac
hop chat thudc nhom polyphenol, phan nhém flavonoid va phan nhom
triterpenoid saponin (bang 1). Két qua nay hoan toan tuong thich véi mot
s nghién ctru trude ddy, va nhiing nghién ctru nay ciing thyc hién dinh
tinh mot s6 nhom hop chat ty nhién khac trong miu 14 6i nhu alkaloids,
steroids va va tannin [12-14, 16].

Bang 1. Két qua dinh tinh hgp chéat phenolic, flavonoid va triterpenoid.

q Két qua phan img
Hop chat Hién twong
Ethanol 70%  Methanol 70%  Nudéc nong
Phenolic Chuyén méu xanh den + + +
Flavonoid Chuyén mdu vang ddm ~ + + +
Triterpenoid ~ Chuyén mau nau dam T i T

+: ¢ sy hién dién clia hop chat & trong mau thi nghiém.

3.2. Ham luwgng phenolic, flavonoid va triterpenoid toin phin

Dé danh gia sy anh huong ciia h¢ dung méi dén hiédu qua thu hoi cac
hop chét phenolic, flavonoid va triterpenoid cua mau 14 6i, TPC, TFC
va TTC da duogc phan tich va tinh toan sir dyung duong chudn axit gallic
(hinh 1A), catechin (hinh 1B) va axit ursolic (hinh 1C) trong giai ndng
do tir 50-500 pg/ml. Két qua ciia nghién ciru dugc trinh bay ¢ bang 2.

(B)

16
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Hinh 1. Pwong chuén (A) axit gallic, (B) catechin va (C) axit ursolic.
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TPC trong dich chiét 1a 6i dao dong tir khoang 5,95+0,36 dén khoang
8,80+0,45 mg GAE/g DW, khi chiét bang nu6c nong hodc dung moi
ethanol 70%. Két qua phan tich thong ké cho thay dich chiét bang nuéc
néng cho ham lugng TPC thap hon so véi chiét bang ethanol 70% hay
methanol 70%. Trong khi d6 ham luong TPC tong khong c6 su khéc
biét c6 ¥ nghia khi chiét bang ethanol 70% va methanol 70%. O nhiing
nghién ctru trude ddy, TPC dat dugce trong khoang dao dong rét 1on tir
khoang 1,5-180 mg GAE/g trong luong mau kho 1a 6i [12-14, 16-18].
Trong d6, nghién ctru cta J. Seo va cs (2014) cling so sanh anh huong
cua mot sb loai dung moi (nudc, ethanol va methanol ¢ cac nf")ng do
30-90%) dén ham lugng cac chat chong oxy hoa trong la di dugc trong
& phia Nam Gyeongsang, Han Qudc. Két qua ciia nghién ciru ndy chi ra
ré‘mg, mau duge chiét tir ethanol 50% da dat duoc nhiing gia tri tét cao
(khoang 180 mg GAE/g), cao hon mau dugc chiét tir cac dung méi khac
trong cting nghién ciru va ca nhitng béo céo trude trude day vé 14 6i [14].

Bang 2. Ham lwgng phenolic, flavonoid va triterpenoid toan phan.

Cao chiét TPC (mg GAE/gDW)  TFC (mg CE/lgDW)  TTC (mg UAE/g DW)
Ethanol 70%  848:047: 436£0,09 11,0240,42:

Methanol 70%  8,80:045° 4,5820,12° 10,7240,18:

Nude néng 5,95£0,36" 3312033 7,05:0,63"

Chi cai >® thé hién sy khac biét cd y nghia théng ké giiva cac mau trong ciing
cot & p<0,05.

O bang 2, TFC khi chiét bing dung moi nuée nong, 70% ethanol
va 70% methanol dat lan lugt 3,310,33, 4,36:0,09 va 4,36+0,09 mg
CE/g DW. Tuong tu nhu két qua danh gia ham lugng phenolic tong,
ham lugng flavonoid khi chiét xuét bang methanol 70% cao hon khong
d4ng ké so voi ethanol 70%, va gia tri nay thap nhat khi chiét xuit bang
nudc néng. So sanh voi két qua TFC ciia Ia 6i trong mot s bao cao trude
day (khoang 1,0-60 mg QE (quercetin duong luong)/g DW), mau 14 6i
ciia nghién ctru ndy di dat nhimg gid tri TEC thip hon [12, 14, 16-18].
Tuong tu voi TPC, cac gia tri TFC duge bdo céo trong nghién ciru cua
J. Seo va cs (2014) [14] ciing rat cao. Mau chiét tir nuéc nong dat gia
tri TFC cao nhét (khoang 50 mg QE/g) khi so sanh véi cac loai dung
moi khac.

Tuong ty nhu cac thi nghiém xac dinh ham lugng phenolic va
flavonoid toan phan, két qua xac dinh ham lugng triterpenoid toan phan
trong nghién cru nay ciing cho thdy mau dich chiét ethanol 70% dat
gia tri TTC (11,02+0,42 mg UAE/mg DW) tuong duong v6i méiu dich
chiét methanol 70% (10,72+0,18 mg UAE/mg DW) va cao hon déng
ké so v6i mau duoc tich chiét bing nudc néng (7,05+0,63 UAE/mg
DW) (bang 2). Nghién ctru ctia I.C. Chao va cs (2020) da so sanh TTC
ciia cac mau qua va 14 61 dugc thu thap tir 15 ving dia Iy khéc nhau cia
Trung Qudc va bio céo rang gia tri TTC ciia cac mau ndy co su khac
biét 1on (12,49-38,66 mg/g DW), va dong thoi da xac dinh 9 hop chat
triterpenoid c6 trong cic mau nay [15]. Trong khi d6, J. Qin va cs (2023)
[19] di thu thap 18 miu 14 cua céc gibng (genotype) khic nhau & Trung
Québc va ciing chi ra rang gia trj TTC clia cdc mau nay dat nhiing s khac
biét 16n (57,32-167,56 mg/g DW).

Nhin chung, gia trj TPC, TFC va TTC ctia mau chat kho 1a 6i thu
duoc cia nghién ciru nay thip hon so véi mot sb bao cdo trude ddy co
thé do su khac biét vé phuong phap chiét tich, vé do hoa tan hop chit
phenolic trong cac dung mdi, va vé thanh phan hop chat ciia cic miu
khéc nhau do dugc trong va chim séc & nhitng diéu kién khac nhau [14,
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18, 20]. Ngoai ra, sy chénh léch nay ciing ¢6 thé do ty 1& nguyén liéu/
dung moi str dung trong nghién ciru nay (1/10) chwa du dé hoa tan, trich
ly hoan toan cac hop chét polyphenol ra khoi nguyén lidu, mic du ty 18
1/5 dén 1/10 da duoc chimg minh 1 thich hop dé tach chiét c4c hop chat
tu nhién tir thyc vat trong mot $6 nghién cuu trude day [21, 22]. Mat
khéc, mot s6 nghién ciru di khao sat cac ty 16 nguyén liéu/dung méi cao
hon (khoang 1/10 dén 1/40) va chi ra rang ham luong céc hop chét tu
nhién thu dugc ting dan khi tang luong dung méi. Tuy nhién, khi ting
dén mot lugng dung moi nhat dinh s& din dén su can bang giita cac pha
do ham lugng céc hop chat nay trong mau 14 ¢4 dinh, 1am hiéu qua trich
ly khong tang thém nira [23, 24].

Két qua thu nhan TPC, TFC va TTC trong nghién ctru nay déu chi
ra rang dung moi methanol 70% va ethanol 70% c6 hiéu qua tach chiét
t6t hon va c6 su khéc biét c6 ¥ nghia théng ké so vdi nudc noéng, mic
du nude ¢6 do phan cuc cao. Picu nay c6 thé giai thich bai cac hgp chat
polyphenol trong 14 6i co chita nhidu nhém hydroxyl linh dong, nhung
vi c6 cdu trac phan tir 16n nén co thé do phan cyc ciia ching twong
duong v6i d6 phan cuc ciia methanol va ethanol & ndng d6 70%, nén da
hoa tan t6t hon. Hiéu qua tach chiét hop chét tir thue vat phu thudc vao
dac tinh cla nguyén liéu, phuong phép va loai dung moi str dung, dac
biét lién quan dén d9 phan cuc cla dung moi. Nhiéu nghién cuu da chi
ra rang nhimg dung méi ¢6 do phan cyc cao nhu nude (1,000), methanol
(0,762) va ethanol (0,654) 1a dung méi 1y tuong dé chiét xuat cac hop
chét tw nhién tir thyc vat, dic biét 1a nhom polyphenol [11, 20, 25]. Tuy
nhién, cac mau thyc vat khéc nhau cé chira cac hop chét phenolic véi
cac chu tric, gi4 tri lién két hydro va do phan cyc rét da dang. Do do,
sy tuwong tc gitta cdc hop chit phenolic v6i nhimg dung méi ké trén,
va ca hé dung méi duoc két hop tir nhitng dung méi nay ¢ nhiing ty 16
khéc nhau, s& dan dén kha nang chiét khong gidng nhau. Mot s6 nghién
ciru dd chimg minh ring khi két hop ethanol, methanol hoic acetone véi
nuée theo céc ty 1¢ khac nhau (30-70%) sé tao ra cac hon hop dung moi
¢d hidu qua tach chiét cao hon [9-11, 26, 27].

3.3. Hiéu sudt thu hoi cao chiét

Thi nghi¢ém danh gid sy anh hudng cua ba loai dung moi ethanol
70%, methanol 70% va nuéc nong dén hiéu qua thu nhan cao chiét tho
tir mau chat kho 1a 6i da dwgc thuc hién. Két qua cho thay khéi luong
cao chiét thu dugc thap nhat Ia 1,15 g twong tmg v6i hiéu suat 1a 11,5%
dbi v6i dich chidt nude nong. Hiéu suat dat cao hon khi dugc chiét béng
dung mbi ethanol 70% va methanol 70% véi hiéu suat chiét tuong tmg
1a 18,3% va 20,2%, khong co su khac biét c6 y nghia gilta hi¢u sudt thu
hdi cao chiét cua hai dung méi ndy (bang 3). Nhu vy, c6 thé thiy rang,
anh huong cta ba loai dung méi dugc sir dung t6i hiéu suat thu hoi cao
chiét thd ciing twong dong voi ham lugng tong polyphenol phan tich
duge. Két qua nay cao hon chi $6 i thiéu 12 8,5% tinh theo dugc liéu
kho (theo quy dinh ctia Dugc dién Viét Nam IV). Tuong dong voi két
qua cia nghién ciru nay, mot s6 nghién ctru trude ddy vé so sanh anh
huong clia cac loai dung mdi téi hi€u qua thu nhan cao chiét tir thuc vat
ciing chi ra rang mot s6 dung moi hitu co nhur ethanol va methanol déu
cho két qua t6t hon so voi phuong phap chiét bing nude, mic du do
phan cyc cua nude cao hon nhiing dung moi nay [11, 26, 28]. Nghién
ciru ciia Q.D. Do va cs (2014) [26] chi ra rang hiéu suat thu hoi cao chiét
tir 1a Ngd (Limnophila aromatica) 3 dat duoc nhing gia tri rat cao (trén
30%) khi dugc chiét bing dung méi ethanol, methanol va acetone, va
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dat gi4 tri thdp hon (x&p xi 25%) khi dugc chiét bang nude cat. Mat khac,
nghién ctru ciia N.H.M. Jusoh va cs (2019) [29] d bdo céo rang sir dung
nude cat ¢ didu kién nhiét do phong va & 121°C déu cho hiéu suit tich
chiét hoat chat sinh hoc tir Diép ha chau (Phyllanthus tenellus Roxb) cao
hon khi dugc chiét boi methanol [29].

Bang 3. Hiéu suét thu hdi cao chiét tho tir mau chat kho 14 6i.
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500 pg/ml. Nhu vdy, tuong dong két qua phan tich TPC, TFC va hiéu
suat thu nhan cao chiét th trong nghién ctru nay, va ciing tuong dong voi
két qua dugc bio cao & mot so nghién ciru trude ddy, mau chiét tir dung
moi ethanol 70% va methanol 70% ciing thé hién kha ning chong dxy
héa cao hon so v6i mau chiét tir nude [9-11].

Bang 5. Ning lwc khir cta cao chiét 13 6i.

Dich chiét Mau kho (g) Dungmdi (ml) Caochiét(g) Hifusuit(%) Trangthdi Mausic
Ethanol 70% 10 100 1,83 18,3 Sanhdac ~ Xanh den
Methanol 70% 10 100 202 202 Sanhdac  Xanh den
Nudc nong 10 100 115 11,5 Sanhdac ~ Xanh den

3.4. Hoat tinh chong éxy héa

Hoat tinh chdng 6xy hoa cia cac dich chiét tir 14 6i dugc thé hién
thong qua kha ning bat gbc tw do DPPH (2,2-diphenyl-1-picrylhidrazyl).
Khi c6 mit cia chét chéng Oxy hoa, dién tr ty do cua phan ti nito trong
DDPH s& bit cip v6i gbe hydro tir chit chong dxy hoa, DPPH s& bi khir
thanh DPPH-H (2,2-Diphenyl-1- picrylhydrazine) va mét di mau tim dic
trung [30]. Két qua th nghiém DPPH cua dich chiét 14 6i tir c4c dung
méi khac nhau duoc trinh bay & bang 4. Cao chiét tir dung méi ethanol
70% va methanol 70% thé hién hoat tinh bt géc tu do DPPH manh
v6i cac gia tri IC thu dugce 1an luot 1a 91,87+2,56 va 78,06+7,37 ng/
ml. Cao chi€t tir nude kha ndng bat goc tw do yeu hon véi gié tri IC, 1a
121,14+4,05 pg/ml. Doi chung duwong vitamin C the hi¢n kha nang bat
gbe tw do DPPH rét manh véi gia trj IC,, thip hon 31,25 pg/ml. Theo
mot s0 nghién ciru trude day, gia tri IC, | the hign kha ndng khir duge 50%
goc tu do DPPH ctia cao chiét tir thuc vat duge chia thanh nam nhom: rat
manh (<50 pg/ml); manh (51-100 pg/ml); trung binh (101-250 pg/ml);
yéu (251-500 pg/ml); khong co hoat tinh (>500 pg/ml) [31, 32].

Bang 4. Kha ning bét gdc tw do cua cao chiét 13 bi.

Khi niing bt gbe tw do DPPH (%) ciia méu (ug/ml)

Cao chibt IC,, (ng/ml)
31,25 62,5 125 250 500

Ethanol 70% 37,834,170 49,303,720 732242,67° 86,67+2,64* 89,03337° 91,87+2,5¢"

Methanol 70%  35,19+4,34%  51,71£535° 69,53+4,19"  84.42+1,55% 9128+3,60° 78,06+737°

Nudc nong 23494205 33844182 523344406 7163473 80,16+3,80° 121,14+4,05°

Vitamin C* S4TT£2,60°  76,16£3,91°  87,9543,06° 89,22+3 41 8744+2,02* <31,25

Chir cai 2, ®, © thé hién s khac biét c6 y nghia thdng ké gita cac mau trong
cung cot & p<0,05.

Phép thir nang lyc khir ciing dugc sir dung dé danh gia kha ning
chdng oxy hoa ciia dich chiét 14 6i trong nghién ctru nay. Chat chdng dxy
hod c6 kha nang khir Fe’* thanh Fe?!, phtre nay tic dung voi FeCl, thanh
phtc hop KFe[Fe(CN), ] mau xanh lam dam. Cuong do mau xanh sau
phan ung ti 1¢ voi ham lugng chat chong oxy hoa. Gia tri OD thu dugc
cang cao chimg to nang luc khir ciia miu cang manh [30]. Két qua thé
hién ¢ bang 5 cho théy rang nang lyc khir clia cao chiét tir ethanol 70%
va methanol 70% manh hon so voi cao chiét tir nudc néng véi céc gia tri
OD tai bude song 700 nm lan luot 1 1,32+0,04, 1,33+0,06 va 1,18+0,07
o néng d6 250 pg/ml, va 1,89+0,07, 1,94+0,12 va 1,42+0,04 & néng
do 500 pg/ml, twong ng véi cac gia tri EC,) 1An Tuot 14 53,74+5 44,
55,56+3,98 va 72,5946,46 ng/ml. Gia tri OD cac mau cao chiét déu thap
hon nhiéu so véi gi4 tri OD cua ddi chimg duong cc nong do tir 62,5-
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Ning lyc khit (OD,,) ciia mAu (ug/ml)

Canchi 31,25 62,5 125 250 500 EC (reful
Ethanol 70%  038+0,05 0542005  0,74+0,07  13240,04> 1,890,070  53,744544°
Methanol 70%  0,350,03 0,490,048  0,79:0,07  1,33£0,06"  19440,12°  55,56+3,98
Nubcnong — 022:0,04  040:0,02° 053005  1,180,07°  142+0,04°  72,5946,46*
Vitamin C 0480,13*  0,7240,08  134+0,14*  224£0,07  235£0,06*  36,87+6,63°

Chir céi 2, ®, © thé hién su khac biét c6 y nghia théng ké gita cac mau trong
cung cot & p<0,05.

Mt sb bao cao trude day da thyc hién nhiéu phuong phap khac nhau
dé chi ra rang dich chiét va cao chiét 1a 6i co kha nang chdng 6xy hoa
cao, bao gdm phép thir kha niang bét goc tw do DPPH, ABTS; kha ning
trung hoa gbc NO, NO,, HO; kha néng trung hoa H,0,; khao sét néng luc
khur; phuong phap chuan do pemanganat; va phuong phap xanh metylen
[13, 14, 33]. A.E. Bedawey va cs (2010) [34] da so sanh khd nang chong
0xy hoa ciia mot sO phy phidm nong nghiép, bao gom ré gumng, 14 6i, hat
01, v0 hat vimg, v6 cam, cam ggo va mam lia mi, va chi ra rang 1 6 oi co
kha nang chong oxy hoa chi thp hon 1é gimg va cao hon tat ca cic mau
thi nghiém con lai. Thém vio d6, nghién ctru gan ddy ciia R.S. Farag va
¢s (2020) [12] bao céo riang két qua thir nghiém kha ning bat goc tw do
DPPH cua dich chiét 14 6i twong dwong véi dich chiét 14 lyu, va cao hon
dich chiét tir 14 sung va 1a 6 liu.

Lién quan dén muyc tiéu ctia nghién ctru nay, mot s6 yéu to khac anh
huéng hiéu qua thu nhdn hop chat polyphenol va hoat tinh chong oxy
héa ctia chiét xuét 14 6i nhur nhiét do say/trlch ly, phuong phap tach chiét,
ti 1¢ dung moi/nguyén liu... cling can khao sat. Ngoai ra, mot s6 phan
tich cac hop chét khéc ctia mau 14 6i nhu tanin va alkaloids, ciing nhu
d4nh gia mot s6 hoat tinh sinh hoc khdc nhu tre ché enzyme a- -amylase
va a-glucosidase giy bénh tiéu dudng hay trc ché enzyme chuyén doi
angiotensin gdy bénh cao huyét ap, khang viém, trc ché té bao ung thu..
can duoc tiép tuc thyc hién.

3.5. Méi twong quan giita phenolic téng, flavonoid tong,
triterpenoid toan phan va hoat tinh chong o6xy hoa

Tur s6 ligu thi nghiém, méi twong quan gitta TPC, TFC, TTC va hoat
tinh chong 6xy hoa cua cac mau chiét xuat 1a 61 dugc xac dinh bang
phép so sanh Pearson. Két qua phan tich ¢ bang 6 chi ra rang TPC, TFC

Bang 6. Hé s6 twong quan giira phenolic tong, flavonoid téng, triterpenoid
toan phan v&i kha ning chéng oxy hoéa.

H¢ sb tuong quan TPC  TFC TIC  DPPHIC,  NinglyckhiEC,
TPC 1 08447 0997 0966" 080"
TFC I 0842 08917 0867
TIC 1 085" 0790
DPPHIC, 1 0877

Nang Iyc khit EC,, 1

", gia tri twong quan c6 y nghia théng ké & mdc y nghia 0,01 va 0,5 trong phép
so sanh twong quan Pearson.



Khoa hoc Ky thuét va Céng nghé | Ky thuat hoa hoc; Khoa hoc Y - Dugc | Céc linh vuc khéc cla khoa hoc y - dugc n—

va TTC tuong quan thuan (r>0) c6 y nghia thong ké ¢ mirc ¥ nghia 0,01.
Diéu nay c6 nghia 1a ham lugng c6 TPC, TFC va TTC cua dich chiét 14 6i
¢6 ty 18 thudn v6i nhau khi duoc tach chiét bang cdc dung méi khac nhau.
Nguoc lai, céc gia tri TPC, TFC va TTC thé hién mi twong quan nghich
v6i cac gia tri IC, cua thir nghi¢m khd néng bit géc tyr do DPPH va thir
nghiém nang luc khtr (r<0) & mirc y nghia 0,01. Diéu nay chung to rang,
ham lugng céc hop chat nay trong la 6i tac dong truc tiép dén hoat tinh
chong oxy hoa. Ham lugng céc hop chét nay ¢6 trong chiét xut thu dugc
cang cao, mau sé s ¢o kha ning chdng 6xy hoa cang manh.

4. Két luan

Két qua cta nghién ctru cho thy, ethanol 70%, methanol 70% va
nudc nong déu c6 thé sir dung lam dung moi dé tach chiét cac hop chat
polyphenol tir mau chét kho 1a 61, va dich chiét tir cac dung moi nay déu
thé hién hoat tinh chéng 6xy hoa. Dung moi ethanol 70% va methanol
70% cho hiéu qua tach chiét twong dwong nhau va cao hon nudc nong.
Dich chiét bang hai dung méi nay ciing thé hién kha nang chong 6xy hoa
cao hon so vdi dich chiét bang nudc nong. Hoat tinh chdng 6xy hoa ty 18
thuan voi ham luong TPC, TFC va TTC trong dich chiét. Tir két qua ciia
nghién ctru, c6 thé thay ring, dich chiét tir 14 6i 1a mot ngudn chét chong
6xy hoa tu nhién tiém nang cho nhimg nghién ctru san xuat san pham thyc
phim chirc nang va dugc phim.
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Anh huéng ciia mot s0 yéu to dén trang thai va tinh chat lwu bién
cuia gelatin tach chiet tir da cd tra (Pangasius) & Viét Nam
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Tom tit:

Nghién ciru nay khéo sit anh hwéng ciia mot s6 yéu t6 nhu nhiét do, ndng do gelatin, mudi (NaCl, CaCl,) hay sucrose
dén trang thai va mot so tinh chét lwu bién (49 nhét, mé dun dan hoi) cia dung dich gelatin dwoc tach chiét tir da
¢4 tra (Pangasius) & Viét Nam. Day 12 nhirng yéu té cong nghé tic dong c6 znh hwong dén kha niing ing dung ciia
gelatin trong cong nghiép thwe phim. Két qua nghién ciru cho thiy, dung dich gelatin cé thé chuyén sang trang thai
gel & nﬁng dd 0,7% tai 5°C va nhiét do tao gel tang lén khi ting nf‘)ng do gelatin. (4] nhiét do trén 20°C, do nhot cia
gelatin tiing manh & ndng d9 trén 4%. Sucrose hd tro ting dd nhét va nhiét do hinh thanh gel ciia gelatin ting khi
nong d9 sucrose trén 10%, do nhot ting 1én khoing 4 lan khi ting ndng d9 sucrose tir 10 1én 30%. Trong khi d6 NaCl
hay CaCl, lai c6 tic dung nguwgrc lai, nhi¢t do tao gel va d§ nht cia dung dich gelatin giam khi ting ham luwgng mudi
trén 20 mM (NaCl), 10 mM (CacCl,).

Tir khéa: ca tra, dd nhét, gel, gelatin, mé dun dan hdi.
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Abstract:

This study investigates the influence of some factors, such as temperature, concentration of gelatin, salt (NaCl,
CaCl,) or sucrose, on the status and some rheological properties (viscosity, storage modulus) of gelatin solution
extracted from catfish skin (Pangasius) in Vietnam. These are the technological factors that affect the applicability
of gelatin in the food industry. The research results show that the gelatin solution can form a gel at a concentration
of 0.7% at 5°C, and the gelling temperature increases with increasing gelatin concentration. At temperatures above
20°C, the viscosity of gelatin increases strongly at concentrations of gelatin above 4%. Sucrose helps to increase the
viscosity and increase the gel-forming temperature of gelatin when the concentration of sucrose is above 10%; the
viscosity increases about 4 times when the concentration of sucrose increases from 10 to 30%. Meanwhile, sodium
chloride or calcium chloride has the opposite effect; the gelling temperature and the viscosity of gelatin solution
decreases when the salt content increases above 20 mM (NaCl), 10 mM (CaCl,).
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1. Dat van de

Gelatin dugc tach chiét tir nhiéu ngudn khac nhau nhu tir
dong vat trén can, thily san va chura nhiéu trong da, gan cua
dong vat [1-6]. Hién tai, ngudn gelatin duoc (mg dung trong
nhiéu linh vuc cong nghiép trong do c6 nganh céng nghiép
thyc pham, ma ngudn gelatin chu yéu tir dong vat [5, 7, 8].
Tuy nhién, gelatin tr dong vat vat trén can cd nhiing han
ché nén nhiéu linh vyc dang dinh hudéng sir dung gelatin c6
ngdn gdc tir dong vat thity san [6, 7].

Gelatin la mét protein chirc nang c6 tinh thuan nghich
nhiét [4, 9], c6 ing dung kha da dang va dong vai tro nhu
mot chat lam day, chat lam dic..., mdi ung dung doi hoi
gelatin phai c6 nhiing dic tinh hoa Iy khic nhau. Céc yéu to
anh hudng dén dic tinh hoa ly cua gelatin nhu nong do [4,
10], pH [6, 8, 11, 12] cac chét dong tao gel, duong [13-16],
hay c6 su xuét hién ciia cac mudi [3, 17-20]. M.V. Chandra
va c¢s (2013) [4] da chi ra nhiét do tao gel va nhiét do tan
chay ciia dung dich/gel gelatin 6,67% tach chiét tir xwong
ca nudc ngot thudc ho ca trdi (Cirrhinus mrigala) 1an luot
la 8°C va 17°C, trong khi d6 M.V. Chandra va cs (2015) [21]
lai xac dinh nhiét d6 nay cao hon (15°C va 25°C) ddi vai
gelatin tir viy ca chép Nam A. M6 dun dan hdi cua gelatin
tang khi nong do cua gelatin ting trén 100 g/kg. M6 dun dan
hdi va nhiét do tao gel/nhiét do tan chay cua gelatin tir ca va
tor dong vat co va duoc 1.J. Haug va cs (2004) [12] so sanh,
két qua nghién ctru chi ra md dun dan hdi ciing nhu nhiét
d6 tao gel, nhiét do tan chay cua ca thép hon cua gelatin tur
dong vat c6 va. Bay 1a uu viét cua gelatin ti thuy san trong
nhitng tmg dung can sir dung ham lugng gelatin cao va tan
chay & nhiét d¢ thép.

Anh huong cua duong dén trang thai va tinh chét co ly
cua gelatin kha rd rang, khi thém duong vao lam cho dung
dich gelatin 6n dinh hon [16], tang nhiét do chuyén trang
thai [9, 13] ciing nhu ting mo dun dan hoi [9, 11, 17].
D. Oakenfull va cs (1986) [16] da chi ra khi ham lugng duong
sucrose tang tir 100 1én 400 g/kg (4 1an) thi mé dun dan hoi
tang 1én 2,3 1an. Xu hudng anh hudng nay ciing duoc tim ra
tuong tu bdi L.C. Sow va cs (2015) [15]. Nguoc lai voi sy
anh huong cua dudng, khi c6 mit ciia mudi, nhiét do chuyén
trang thai cling nhu mé dun dan hodi cua gelatin giam [3, 6,
17]. N.M. Sarbon va cs (2014) [22] da chi ra nhi¢t d6 tao gel/
tan chay/mo dun dan hoi ciia gelatin tir da ca nuc vay ngan
glam tur 9,9°C/23,8°C/118 Pa xuong con 6,3°C/17,6°C/5,9 Pa
néu dung dich gelatin chira 0,4 M CaCl,. Chiéu huorng giam
nhiét do chuyen trang thai cling nhu mo dun dan hoi giam khi
c6 mat cua mudi NaCl ciing dugc trinh bay trong nghién ctru
cta J.M. Koli va cs (2013) [11].

Céc nghién ctru trong nude chu yéu danh gia dic tinh
cua gelatin dé toi uu hda qua trinh tach chiet gelatin tur da ca
tra. O nghién cru ndy tap trung khao sat dac tinh chirc nang
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nhu sy hinh thanh trang thai, nhiét d6 tao gel ciia dung dich
gelatin tach chiét tir da ca tra & cdc ndng d¢, nhiét do khac
nhau. Sy anh hudng ciia ndng do, duong va mudi dén do
nhét, mo dun dan hodi cua dung dich hay gel gelatin. Tir do
lam co s cho viée dinh huéng sir dung ciia ngudn gelatin
nay & mdi img dung cu thé trong mdt sd nganh cong nghiép
n6i chung ciing nhu trong linh vyc thyc phdm noi riéng.

2. Dol tuong va phuong phap nghién ciiu
2.1. Péi twong

Bot gelatin tir da ca tra (Progel 250, 16 s6 0657) 1a san
pham thwong mai cua Cong ty Vinh Hoan Collagen (Pong
Théap). Mot s chi tiéu hoa 1y va vi sinh vt ciia gelatin dugc
trinh bay tai bang 1.

Bang 1. Mot sé chi tiéu héa ly va vi sinh vat cua gelatin nguyén liéu.

Chi ti¢u Gia tri

Do Bloom 250

pH (dung dich 1%) 6,23

Am 10,18%

Tro 0,44%

Protein 90,2%

Téng vi sinh vat hiéu khi 20 cfu/g

Téng nim men va ndm mdc <10 cfu/g
Staphylococcus aureus Khong phat hién
Escherichia coli Khong phat hién
Coliforms Khong phat hién
Salmonella Khong phat hién/25 g

2.2. Phwong phap nghién ciru

Quan sat trang thai dung dich gelatin: Gelatin dugc
hoa tan trong didu kién khudy déu trong 20 phit tai 60°C.
Sau gram dung dich gelatin tai cic ndng d6 khac nhau dugc
dung trong cac lo thi nghiém trong suét c6 duong kinh 1,5
cm. Céc lo mau duge dit trong bé on nhiét khoang 45 phut
tai cac nhiét do cb dinh trude khi quan sat trang thai bdng
cach dat doc lo xudng mot goc 45°, mau & trang thai gel
néu khong thdy chay khi nghiéng doc lo miu. Viéc quan
sat trang thai cia dung dich gelatin tir nhiét do cao (50°C)
xubng thap (5°C) véi bude nhay 5°C va 0,5°C & nhiét d6 gan
diém tao gel.

Do mé dun dan hoi: M6 dun dan hoi duge xac dinh theo
su bién thién tan sd cua dao dong lac, thoi gian va nhiét do
bang thiét bi do luu bién (ARG2, TA Instruments, My) str
dung dau do con trén dé phing c6 kich thudc duong kinh 40
mm va goc con 1a 1°. Nhiét do qua trinh do mau duoc kiém
soat boi hé thong kiém soat nhiét do Peltier. Dé chong mat
nuée do bay hoi & nhiét d6 cao khi do mé dun dan hdi tai tin
50 0,1 Hz, mau dugc phi boi mot 16p parafil.
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Po dp nhét: Mau dung dich gelatin duge chuan bi ¢
60°C. D6 nhét cua dung dich duoc xac dinh bang thiét bi do
dd nhot Brookfield LVDV-I prime (Brookfield AMETEK,
USA) sir dung dau do sb 61 tai tbe d6 quay 100 vong/phiit.
50 ml dung dich gelatin dwgc dung trong dng dung mau cé
duong kinh 30 mm va dugc duy tri nhiét do béng cach dat
trong bé 6n nhiét didu khién ky thuat sé (Circulator Bath
TC-502). Dé chéng bay hoi mau, cac 4ng dung mau dugc
day nép inox trong qua trinh 6n dinh nhiét do va do d¢ nhét.

2.3. Héa chat

NaCl, CaCl, duoc mua tr Cong ty Merck (Puc) va
sucrose tur Cong ty Xilong (Trung Qudc). Theo thir ty, do
tinh khiét (>299,5%, 99,5% va 99,0%) va do hoa tan (358 g/l,
1280 g/l va 2115 g/l).

3. Két qua va ban luan
3.1. Trang thdi long - gel ciia dung dich gelatin

Trang thai ctia dung dich gelatin phy thudc vao nong
d6 va nhiét d6 (hinh 1). Dung dich gelatin c6 nong do dudi
0,7% khong tao gel trong khoang nhiét do khao sat. Nhiét
do tao gel tang khi ting nong do gelatin. Nhiét do tao gel co
thé 1én dén 30°C néu n@)ng d6 dat 40%. O nhiét 6 cao, mach
poly peptit dudi ra & dang mach don, tuy nhién khi nong do
du 16n va nhiét do du nho cac mach théng hinh thanh xoén
d6i [5, 7] hay xoén ba tao nén mang luéi gel do luc nay lién
két hydro giira cac mach poly peptit manh 1én 1am dung dich
gelatin chuyén sang thai sang gel.
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Hinh 1. Trang thai Idng (o) - gel (*) ctia dung dich gelatin & cac ndng do.

3.2. Anh hwong ciia nong d gelatin va nhigt dp dén dp
nhot, mé dun dan hoi cia dung dich gelatin

Hinh 2 biéu dién d6 nhét cua cac dung dich gelatin &
nhiét d6 khac nhau. DY nhét tang khong dang ké khi néng
d6 dudi 6% o tat ca cac nhiét do do. Nhiét do giam hay nong
do dung dich gelatin tang dan dén do nhét ting do sy sap
xép lai ciu triic mach poly peptit chit ché hon béi lién két
hydro manh dén [5, 14].
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Hinh 2. D6 nhét clia dung dich gelatin & cac néng dé, nhiét do khac
nhau.

Nong do gelatin ciing anh huong dén mé dun dan hdi, &
10°C, md dun dan hdi cua gel gelatin ting khi ting ndng do
gelatin (hinh 3). Pong hoc qua trinh hinh thanh gel thé hién
1 rang tai cac nong do khac nhau. Tai ndong do gelatin thap
gel hinh thanh tré va yéu hon, chang han dung dich gelatin
1% hinh thanh gel sau 22 phiit va mo dun dan hdi ting va
dat gia tri on dinh khoang 25 Pa. Trong khi d6 dung dich
gelatin 3% s& hinh thanh gel khi 1am lanh sau 4 phut va gel
¢6 mo dun dan hdi gan 900 Pa. Nhu vay, theo thoi gian lam
lanh dong hoc qua trinh hinh thanh xo04n do6i, xodn ba dién
ra voi mic do va mat do tang; dac biét la cac dung dich
gelatin c6 ndng d¢ cao, qué trinh nay cang dién ra nhanh va
gel manh hon boi sy ting cudng hinh thanh xoén 3 do cac
lién két hydro ciing nhu anh huéng boi cac tuong tac tinh
dién [7, 17].

108 50 105

Thoi gian (phut) C o (%0)

Hinh 3. Mé dun dan héi & 10°C ctia dung dung gelatin tai cac néng dé
khac nhau theo thei gian (bén trai) va mé dun dan héi clia gel gelatin sau
100 phdt (bén phai).
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3.3. Anh hwéng ciia mudi (NaCl, CaCl) dén nhigt dp
tao gel va do nhot cia dung dich gelatin

Dudi su ¢6 mat cia mudi, do nhét cling phu thudc vao
nhiét d6 va néng d6 nhu truong hop dung dich gelatin
khong b6 sung mudi (két qua khong duge trinh bay). O
cuong do ion thfip dudi 20 mM, nhiét d6 tao gel va d6 nhot
cua dung dich khong phu thudc vao sy c6 mat cua mudi, tuy
nhién nhiét do tao gel va do nhot ciia dung dich gelatin ¢6 sy
thay ddi dang ké khi nong d6 mudi dugc bd sung vao ting
lén. Nhiét d¢ tao gel giam xudng khi ting nong do mudi,
anh huong ciia mudi Ca(l, dén nhiét do tao gel cua gelatin
manh hon ddi véi mudi NaCl (hinh 4, bén trai). Sy c6 mat
ctia mudi lam giam do nhét ciia dung dich gelatin (u/p*<1),
dac biét khi cuong do ion l6n hon 100 mM (hinh 4, bén
phai). Xu huéng anh huong ciia mudi dén d¢ nhét ciia dung
dich gelatin cling twong tu nhu nhiing nghién ctu trudc day
d6i v6i cac loai gelatin c6 ngudn gde khac [3, 6, 12, 17-19]
CaSO, and MgSO,. S.S. Choi va cs (2000) [19] quan sat
thdy rang, NaCl lam giam d6 bén gel ciia mot s gelatin
thuong mai tir cac ngudn khac nhau va tac gia cho rang hiéu
(g nay 1a do NaCl ¢6 kha ning pha v cac lién két ky nude
va hydro, ching ngin can sy 6n dinh cua lién két cac ving
1an cén gel, hodc truc tiép ngan chan sy hinh thanh lién két
hydro trong vung lan can.
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Hinh 4. Sw phu thudc cwong do ion dén nhiét do giéi han tao gel (Tg) sau
khi 1am lanh 45 pht (trai) va ty sé do nhét ciia dung dich gelatin 10% c6
(1) va khong bé sung mudi (u*) tai 30°C (phai).

3.4. Anh hwéng ciia sucrose dén trang thdi va dé nhot
cuia dung dich gelatin

Hinh 5 trinh bay su phu thudc néng dd sucrose dén trang
thai 16ng - gel va do nhdt ctia dung dich gelatin. Nhiét do
hinh thanh trang thai gel cia gelatin 10% tang 1én khi bo
sung trén 10% sucrose. Sucrose cling lam d nhdt ciia dung
dich gelatin 10% tang cao hon truong hop khong c6 sucrose
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(u/pu*>1), ddc biét ting manh ¢ ndng dd sucrose trén 15%.
Viée bd sung sucrose s& lam giam entanpi va entropi ciia
dung dich gelatin dan dén ting kha ning hinh thanh céc
xodn do6i duoc lién két chéo bai cac lién két hydro, do d6
nhiét dJ tao gel/nhiét do tan chay cia dung dich/gel gelatin
tang 1én [14].
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Hinh 5. Sy phu thudc ndng d6 sucrose dén trang thai léng - gel (trai) va
d6 nhét ctia dung dich gelatin 10% c6 (u) va khong b sung sucrose (u*)
tai 30°C (phai).

Déi véi anh hudng cia nhiét do tai cac néng do gelatin
khac nhau dudi su c6 mit cua sucrose, quy ludt thay doi gia
tri d6 nhot twong tu nhu ddi véi dung dich gelatin tinh khiét
(hinh 2). Tuy nhién, & ndng d¢ gelatin dudi 7% thi d6 nhot
c¢6 tang nhung it phu thudc vao sucrose c6 nong do dudi
25% (két qua khong duoc trinh bay).

4. Két luan

Trong pham vi cta nghién ciru, trang thai va mot sb
tinh chat luu bién cta dung dich gelatin bi anh huong 16n
badi nhiét do, néng do gelatin va sy c6 mat cua mubi hay
sucrose. Dung dich gelatin ¢6 d6 nhét ting khi ting nong
d6 hay giam nhiét dg, n6 c6 thé chuyén sang trang thai gel &
néng d6 0,7% tai 5°C, va nhiét do tao gel tang 1€n khi tang
néng do gelatin. Sucrose hd tro ting do nhét va ting nhiét
d6 hinh thanh gel ciia dung dich gelatin khi nong do sucrose
trén 10, d6 nhdt ting 1én khoang 4 lan khi ting ndng do
sucrose tir 10% 1én 30%. Trong khi d6 NaCl hay CaCl, lai
c6 tac dung nguoc lai, nhiét do hinh thanh gel va d¢ nhot
ctia dung dich gelatin giam khi ting ham luong mudi NaCl
hay CaCl,.
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Tinh hinh nhiém khuan cac sin pham m ghép dong loai
tai Negan hang Mo, Bénh vién Hiru nghi Viét Pirc

Duwong Pirc Hung" >, Nguyén Vin Chinh', Tran Thi Hang'

'Bénh vién Hitu nghi Viét Pire, 40 Trang Thi, phwong Hang Bong, quén Hoan Kiém, Ha Néi, Viét Nam
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STruong Dai hoc Y Duoc, Dai hoc Quéc gia Ha N¢i, 144 Xudan Thuy, phuong Dich Vong, qudn Cau Gizi'y, Ha N¢i, Viét Nam

Ngay nhan bai 28/10/2024; ngay chuyén phan bién 31/10/2024; ngay nhan phan bién 22/11/2024; ngay chip nhan ding 25/11/2024
Tom tit:

Thue trang nhiém khuin mé ghép, ty 1¢ va loai vi sinh vat phd bién trong cic ngin hang mé la nhirng dir liéu con thiéu
trong y vin hién nay tai Viét Nam. Muc tiéu ciia nghién ciru nay: Mo ta tinh hinh nhiém khuén va dic diém vi khuén
phén lap dwoc trén mé ghép dong loai. Poi tweng va phwong phap nghién ciru: Nghién ciru mé ta, hdi ciru trén 774 méu
tir 155 16 md ghép dong loai dwoc bao quén tai Ngan hang M, Bénh vién Hiru nghi Viét Pirc. Két qua: Ty 1¢ nhiém khuin
chung dbi véi méd ghép 1a 12/155 (7,74%) truéc khir nhiém, 3/155 (1,94%) sau khir nhiém. Ty 1¢ cAy khuin dwong tinh véi
tirng loai mé khi quan 3/3 (100%) va gan 6/36 (16,7%), mach mau 3/63 (4,76%). Giai doan sau khir nhiém, mé khi quan
va mach mau c6 ty 1é nhiém lan lwot 1a 2/3 (66,67%) va 1/63 (1,59%). Vi khuin phén 1ap dwoc chii yéu 1a vi khuén 4i khi,
nhiéu nhét 13 Staphylococcus. Xuit hién cac chiing vi khuin da khang, khi ning giy bénh va doc luc cao nhw: Klebsiella
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus - MRSA (+).

Tir khéa: mo dong loai, ngan hang mo, nhiém trung, vi sinh vat.

Chi 56 phén logi: 3.1,3.2,3.3

Situation contamination of tissue allograft products at the Tissue Bank,
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Abstract:

The current status of tissue allograft infection, rate and common microorganisms in tissue banks are missing data in the
current medical literature in Vietnam. Objective: Describe the infection situation and characteristics of microorganisms on
allografts. Subjects and methods: Descriptive, retrospective study on 774 samples from 155 allograft batches preserved at
the Tissue Bank of Viet Duc University Hospital. Results: The overall infection rate for tissue allograft was 12/155 (7.74%)
before decontamination, 3/155 (1.94%) after decontamination. The rate of positive bacterial cultures for each type of tissue
was 3/3 (100%) for tracheal, 6/36 (16.7%) for tendons, and 3/63 (4.76%) for blood vessels. In the post-decontamination
phase, the infection rates for tracheal and blood vessels were 2/3 (66.67%) and 1/63 (1.59%), respectively. The isolated
bacteria were mainly aerobic bacteria, mostly Staphylococcus. Multi-resistant bacteria strains with high pathogenicity
appeared: Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus - MRSA (+).

Keywords: allografts, contamination, microorganisms, tissue banking.

Classification numbers: 3.1, 3.2, 3.3
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1. Dédt van de

Mb ghép dong loai ngay cang trd nén phd bién trong phiu
thuat tai tao, dem lai nhitng loi ich 4n tugng trong nang cao tudi
tho. Cac mé dong loai c6 thé dugc thu hdi tir nhimg ngudi hién
séng va da chét (hién chét ndo hodc hién xac). Viéc sang loc
nghiém ngat tat ca cac nguoi hién duoc thuc hién dé mé hién
tang khong c6 mam bénh c6 thé 1ay truyén cho ngudi nhan mo.
Mo ghép ddng loai 1a cong cu 14m sang don gian va hiéu qua dé
phiu thuat tai tao, dong thoi tranh dau don, chén thuong, bénh
tat tir mot cude thuat phau khi léy mo tu than.

An toan 1a mdi quan tdm hang dau trong ciy ghép mo. Lay
truyén cac tac nhan lay nhiém tir nguoi hién sang ngudi nhan la
rtii ro va bét 1oi chinh cia mé ghép dong loai. Sy hién dién cua
vi sinh vét trén cac md da xu Iy 1a khong thé tranh khoi. Nhiém
vi sinh vét c6 thé xay ra tir ngudi hién bi nhiém bénh, qua trinh
thu nhan va xu ly mé. Thuc hanh v6 trung trong thu nhan va
xtr Iy khong thé loai bé hoan toan nhidm vi sinh vt trong céc
san pham mo ghép. Do d6, ngan hang md nén thyc hién mot s6
budc dé giam thiéu nguy co nhidm tring véi mé ghép, nhu lya
chon ngudi hién can than, xtr Iy mé thich hop va khir tring day
du cac san pham mo ghép [1-3].

Ngan hang M6, Bénh vién Hiru nghi Viét Buc dugc thanh
1ap nam 2018, sau khoang thoi gian hoat dong 6 nam tir 2018
dén 2024 da bao quan dugc trén 7.000 miu mod khac nhau,
Ngan hang M6 di ghi nhan cac truong hop nhidm khudn san
phim mé ghép & céc giai doan khac nhau cua qué trinh xur
ly. Chung t6i nhan thiy ring can c6 tong két, mé ta tinh hinh
nhiém khuan cic sin phim mé dé c6 chién lugc trong viéc
cai tién quy trinh xur 1y, kiém soat chat lwong mo. Thyc trang
nhiém khuén mé ghép, ty 1¢ va loai vi sinh vat ph bién trong
Ngan hang M6 la nhitng dit liéu con thiéu trong y van hién nay
tai Viét Nam. Vi vy, ching t6i tién hanh nghién ctru d¢é tai nay
v6i muyc tiéu: “Mb ta tinh hinh nhidm khudn va dic diém vi
khuén phan 14p dugc trén mo ghép dong loai”.

2. Dol tuong va phuong phap nghién ciiu
2.1. Poi twong

774 mau md ghép ddng loai duoc bao quan tai Ngan hang
M6, Bénh vién Hiru nghi Viét Buc.

- Tiéu chudn liea chon: TAt ca mau mo dong loai dugce xir Iy
va bao quan tai Ngan hang Mo, c6 két qua cdy khuan va diy du
ho so theo ddi qué trinh bao quan mo.

- Tiéu chuan logi trie: Cac mau md thiéu hd so, khong du

thong tin nghién cuu.

- Cdch chon mau: Thuan tién.
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2.2.Théi gian va dia diém nghién ciru
- Thoi gian: Tir thang 5/2023 dén thang 5/2024.

- Pia diém: Ngan hang M6, Khoa Vi sinh, Bénh vién Hiru
nghi Viét Dtc.

2.3. Phwong phadp nghién ciru

- Thiét ké nghién ciru: Nghién ctru mé ta, hdi ciru.

- Chi tiéu nghién ciru:

Dic diém chung cta dbi twong nghién ctru: tudi, gidi tinh,
loai mo.

Dic diém nhiém khuan mo ghép dong loai: Két qua cay vi
khuén 4i khi, ky khi, nim theo timg loai mé giai doan trudc va
sau khir nhiém; Két qua cy khuan theo dic diém ngudi hién,
quy trinh thu nhan mo.

Dic diém vi khuin phan 1ap duoc trén cac san phém mo
ghép dong loai: Phan loai vi khuan, ty 18 vi khuan khang khang
sinh, nhay cam véi khang sinh.

2.4. Xét nghiém va tiéu chudn siv dung trong nghién ciru
- Ldy mau xét nghiém cdy vi sinh:

+ Cdch thitc ldy mau: Phuong phap 1dy mau mo ddng hanh,
liy xi lanh v6 tring hit 5 ml dich ngdm rira md va mot vai
manh mé (méd déng hanh). Cay khuan duogc thuc hién & hai thoi
diém trude va sau khir nhidm mo ghép.

+ 86 madu cdy khudn: Cac mé cung loai ctia ciing mot bénh
nhan hién déu chung dung cu va phiu thuat thu hdi nén chiing
toi thue hién céy khuan dai dién theo 16 xtr 1y, bao quan. Két
qué 16 quyét dinh két cta tit ca cac mau cung 10.

- Phuong tién nghién ciru:

+ Thiét bj bao quan mo6: Tu lanh sau -86°C, tu an toan sinh
hoc cép 2-A2.

+ Thiét bi nudi cdy vi sinh: May dinh danh vi khuan
Phoenix M50/BD, My.

- Quy trinh bdo quan: Quy trinh chuan da ban hanh noi
bd cua Ngan hang M9, Bénh vién Hiru nghi Viét Dtic trén co
sO quy trinh ctia Hiép hoi Ngan hang M6 chau A - Thai Binh
Duong va Hiép hdi Ngan hang M6 My.

- Quy trinh nuoi cd'y vi sinh, dinh danh vi khudn di khi, ném
va ki khi: Dugc thyc hién tai Phong Xét nghiém tiéu chuén ISO
15189 cuia Khoa Vi sinh, Bénh vién Hiru nghi Viét Buac.

- Panh gia két qua: Miu mé dugc xac dinh nhiém khuan
khi ¢6 két qua cdy vi sinh dwong tinh vé6i vi khuan 4i khi, ky
khi, hodc vi nAm.
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2.5. Phwong phdp xir Iy so li¢u

Bing cac thuat toan thong ké y hoc, danh gia su khac biét:
D6i vai bién dinh tinh sir dung test y2. Su khéc biét c6 ¥ nghia
thdng ké véi p<0,05 & mot bac tu do khi x2 > 3,84.

2.6. Dao dvrc trong nghién ciru

Puogc dam bao theo quy dinh, cac sb liéu thu thap dugc tir
ket qua nghién ctru chi nham muc dich phuc vu nghién ctru
khoa hoc.
3. Két qua nghién ciiu

3.1. Pic diém chung

Bang 1. Dac diém chung ctia nhém ngwdi hién mo.

Dic diém nguoi hién S6 lwong Ty 18 (%)
Chét ndo 44 431
) Mach (hién séng) 19 18,6
Loai nguoi hién ;
Hién sau ghép tim 28 27,5
Hién chi cut 11 10,8
Nam 66 64,7
Gi6i tinh
Nir 36 35,3
. Mean+SD Min-max
Tubi 34,9+14,1
7-69

3.2. Ddc diém nhiem khuan ciia cac mo ghép dong loai

Bang 3. Ty I& nhiém khuén clia cac mé ghép dong loai.

Mau ciy khuin dwong tinh

Loai md Trwéc khir nhiém Sau khii nhiém
So lwong Ty 1é (%)  S6 lwong Ty Ié (%)
Mb gan (n=36) 6 16,67 0 0
Mo van tim (n=39) 0 0 0 0
M0 mach mau (n=63) 3 4,76 1 1,59
Mo mang tim (n=2) 0 0 0 0
M5 sun (n=8) 0 0 0 0
Mo than kinh (n=4) 0 0 0 0
MO khi quan (n=3) 3 100 2 66,67
Chung (n=155) 12 7,74 3 1,94

Két qua bang 3 cho théy, ty 1& nhiém khuan chung dbi voi
mo ghép 1a 7,74% trude khir nhiém, 1,94% sau khtr nhiém.
Trude khir nhidm, khi quan va gan c6 ty 1 ciy khuan duong
tinh cao nhét, 1an luot 1a 100 va 16,67%. Sau khir nhiém, khi
quan va mach mau cé ty 1& nhim khudn 1an luot 13 66,67 va
1,59%.

Bang 4. Ty I& nhiém khuén theo dac diém thu hdi mé gan.

Két qua bang 1 cho thay, s luong ngudi hién chét nio . . Ket qui cay khuan
nhiéu nhét chiém ty 1¢ 43,1. Nam gi6i chiém chii yéu véi ty ~ Dac diém thu hoimo Am tinh Duong tinh
1¢ 64,7%. Tudi trung binh ctia nguoi hién 1a 34,9£14,1, nguoi L= e
hién nho tudi nhit 7 tuéi, nguoi hién cao tudi nhit 12 69. ) Chét nio 22 (88%) 3 (12%)
A X X P R Loai nguoi hién 0,025
Bang 2. Loai mé bao quan va so mau cay khuan theo 16. Chi cut 8 (72,7%) 3(27,3%)
56 lugng Isr:)all:);gyulg; ll:;:; (twong ing sb 0-30 phiit 6 (85,7%) 1 (14,3%)
Loai mo Khodang thoi gian , o o
n % n thu hdi mo 30-60 phut 15 (75%) 5(25 %) 0,12
Mo gin 393 507 36 60-120 phit 9 (100%) 0 (0%)
Mo van tim 74 97 39 0-7 ngay 13 (100%)  0(0%)
Khoang thoi gian .
Mémachméy 265 34,1 63 e Xﬁgly, még 8-14 ngay 10 (71,4%) 4 (28,6%) 024
M6 mang tim 2 0,3 2 >15 ngay 7 (77,8%) 2 (22,2%)

o 21 2,7 8 X 212 A AoA A: oy RTINS
WA S ’ Keét quéa bang 4 cho thay, mé gan duogc thu hoi tir ngudi hién
Mo than kinh 16 21 4 chét ndo o ty 1€ cay khuan duong tinh 1a 12% thap hon so véi
Mo khi quin 3 0.4 3 ty 1€ 27,3% cua m(”’) thu hoi tr chi cat cut (p<0,05). K~hoéng th’(‘)ri

gian xtr Iy mo ngan (0-7 ngay) khong ghi nhan mau nao cay
Téng 774 100 155

Két qua bang 2 cho théy, trong s cic mo bao quan tai Ngan
hang Mo, hai loai mo6 chiém ty 1€ nhiéu nhat [a mo6 gan va mach
mau, chiém 1an lugt 50,8% (393 mo) va 34,1% (265 md). Tong
s6 155 mau cay khuan dugc thuc hién (ciy theo 16) ¢ hai thoi
diém trude va sau khir nhidm.

%H%-IE 66(12) 12.2024

duong tinh. Céac khoang thoi gian cho dai hon 8-14 ngay va
>15 ngay c6 ty 1¢ duong tinh tuwong ng 28,6 va 22,2%.

Céc loai mo khac c6 s6 lugng mé duong tinh it (<3) gom
khi quan, mach mau khong c6 sy khac biét nguoi hién vé thoi
gian thu hdi va xir Iy mé. Vi vy, nhom nghién ctru chua thé
phan tich cac yéu t6 anh huong dbi voi cac mo nay.

67
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Bang 7. Phan loai vi sinh vat phan lap dwoc trén mé ghép khi quan.

hép dong loai . ™
ghep aong ) Phin o Thoi diém 6 K 1
Bang 5. Phan loai vi sinh vat trén mé ghép gan déng loai. ot en vikhuan phathign  lwgng . v8
¥ : : khéng sinh
sé TV 16 Ty I¢ Acinetobacter species (1) 1 0/6
Phinloai  Tén vikhuén ° Y€ Khing
: lwgng (%) .o Enterobacter cloacae (1) 1 13/14
khang sinh ] Trude khir
Staphylococcus aureus 2 16,7 0/14, 1/15 lelu in i e () nhiém : e
Staphylococcus aureus MRSA 1 83 113 4i Khi Klebsiella pneumoniae (1) va (3) 2 3/6 val7
Pseudomonas aeruginosa 1 83 0/7 (100%) ~ Staphylococcus aureus MRSA(3) 1 8/13
Vi khudn Klebsiella pneumoniae 1 8,3 12/13* Pseudomonas aeruginosa (2) Sau khir 1 45
ai khi Blaallhs carers 2 16,7 0/5va 3/5 Klebsiella pneumoniae (3) nhiem 1 mnm
Enterobacter cloacae 1 8,3 0/10 Téng S 8
Enterococcus faecalis 1 8,3 2/8 (1), (2), (3): ba mau mbd khi quan s 1, 2, 3.
Escherichia coli 1 8,3 2/11 2z o 2 x B A z
e AT — | <3 ok Két qua bang 7 cho thay, 3/3 (100%) mau khi quan cay
:ﬁ,khuan ky  Clostriduum beyerineiit ’ khuan tai thoi diém trudc khir nhiém cho két qua duong tinh.
' Lottt s L e - Sau khir nhiém c6 2/3 (66,67%) miu cdy khuan duwong tinh.
Nam 0 0,00 2/3 mau (mau 1 va 3) duong tinh tr 2 loai vi khuan tr¢ 1én.
Téng 12 100,00 Trong cac vi khuan phan 1ap dugc hau hét 1a vi khuan da

*: Ty 18 khang khang sinh 12/13 nghia Ia vi khudn khang 12/13 khang sinh thy
nghiém.

Két qua bang 5 cho thdy, trong tong sé 12 chung vi khuin
phan 1ap dugc tir md gan, trong d6 vi khuan Staphylococcus
aureus xuat hién 3 lan (bao gdm ca chung MRSA), Bacillus
cereus xudt hién 2 1an, cac loai khac déu xuét hién 1 lan.
Trong s& cac ching vi khuan xudt hién 2 chung vi khuin
ky khi Clostridium beijerinckii va Clostridium perfringens.
Staphylococcus aureus MRSA va Klebsiella pneumoniae phan
1ap duoc trén mau mo gan 1a chung vi khuan da khang, véi ty
1¢ khang khang sinh lan luot 11/13 va 12/13 cac khang sinh
thir nghiém.

Bang 6. Phan loai vi sinh vat trén mé ghép mach mau dong loai.

Tylé (%) Tylé
A I Thoi diém Sb Kkhing
Phinloai  Tén vi khuan i I i
sinh
Staphylococcus | 25.0 315
caprae
o Sublbcocas Tudelhi g gy
Vi khudn 4i  epidermidis nhiém
khi (100% 1
( 0) Klebszellcf | 25.0 406
pneumoniae
Bacillus cereus Sa}l}khu’ 1 25,0 3/5
nhiem
Téng 4 100

Két qua bang 6 cho thdy, mé mach mau c¢6 3 mau cdy khuin
duong tinh trudc khir nhiém va 1 miu dwong tinh sau khir
nhiém, phan 1ap dwoc 4 chung vi khuin, ca 4 chung vi khuin
khang nhiéu loai khang sinh dugc thir nghiém khang sinh do.
Ca 3 mau cdy khuan dwong tinh truéc khir nhiém, sau khir
nhiém déu am tinh.
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khéng: Klebsiella pneumoniae (7/7), Pseudomonas aeruginosa
(4/5), Staphylococcus aureus MRSA (8/13), Enterobacter
cloacae (13/14). Hai chung vi khuan Klebsiella pneumoniae
va Pseudomonas aeruginosa xuat hién & ca hai thoi diém trudc
va sau khtr nhiém trén mau moé (2) va (3).

4. Ban luan
4.1. Pic diém chung déi twong nghién ciru

Trong thoi gian tir thang 2/2018 dén thang 3/2024, ching
t6i da tién hanh thu nhan va xir Iy duoc tong s6 774 mo dong
loai tir 102 nguoi hién. Nguoi hién chét ndo nhiéu nhat chiém
ty 18 43,1%. Ngoai nguoi hién chét ndo, trong mot sb truong
hop dic biét, mé ghép c6 thé duge hién tir ngudi bénh con
séng nhu ngudi bénh hién van tim tir trai tim bénh sau khi tién
hanh ghép tim (27,5%) tir nguoi hién chét ndo, hay ngudi hién
mach mau du thira tir nhimg nguoi bénh hién than (18,6%) va
cac truong hop hién gan tir chi thé sau cit cut 10,8%) (bang 1).
Khi phan chia theo loai ngu(n hién, ty 1¢ nhiém khuan c6 thé
khac nhau & nhoém ngudi hién khac nhau. Nghlen cliru cua M.
Tabaku va cs (2004) [4] ghi nhan 36,4% mau mo van tim cay
khuan duong tinh, tuong ung 1a 36% d6i v6i nguoi hién chét
ndo, 21,6% d6i v6i nguoi hién sau ghép tim va 78,1% ddi vai
tir thi. Tac gia J.P. Kats va cs (2010) [5] bao cdo ty 1¢ nhiém
khudn v6i mé van tim thu hdi tir ngudi hién tir thi cao nhit
22% sau d6 ngudi hién chét ndo (10%) va nguoi hién sau ghép
tim 13%.

Trong s6 102 nguoi hién mo, nam gidi chiém chu yéu vai ty
1¢ 64,7%. Tudi trung binh ctia ngudi hién 1a 34,9+14,1; ngudi
hién nho nhét 1a 7 tudi, ngudi hién cao tudi nhit 1a 69 tudi.
Nghién ctru cua A. Paolin va cs (2017) [2] khi phan tich céac
yéu td tiém an anh huong dén tinh trang nhidm khuan mo ghép
ddng loai, cho thay nguy co nhiém khuén cao hon 1,58 lan &
nguoi hién gisi tinh nam so vai ni.
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4.2. Pic diém nhiém khudn va vi khuén phan lip dwoc
trén moé ghép dong loai

Ty 1é nhiém khuéan chung d6i v6i mé ghép 1a 12 miu trong
tong s6 155 mau danh gia chiém ty 1¢ 7,74% giai doan trudc
khir nhidm, 1,94% giai doan sau khtr nhidm. Riéng ddi véi cac
mod dong loai c6 két qua cdy khuan dwong tinh, giai doan trudc
khir nhidm, khi quan va gn c6 ty 1& cay khuan duong tinh cao
nhét 1an luot 12 100 va 16,67%, ty 1é cay khuan dwong tinh dbi
v6i mach mau 14 4,76%. Giai doan sau khir nhiém, khi quan va
mach mau c6 ty 1¢ nhiém khuén cao nhét 1an luot 12 66,67 va
1,59%. Ngoai ra, sau khir nhiém 100% mau gan co két qua 4m
tinh (bang 3). Tai Ngan hang M6 Victoria, Uc, 15,7% mau da,
15,1% mau van tim va 5,8% mau co xuong khép co két qua
nudi cdy duong tinh. S6 lugng va chung vi sinh vét phan lap
duoc thay ddi tily theo loai mé. Cac sinh vat dugc phan 1ap phd
bién nhat 1a loai Staphylococcus (bao gom ca S. aureus) [3].
Tai Viét Nam, mét nghién ctru ndm 2015 cho théy: mo mach
mau: ¢6 2/20 (10%), mé van tim: c6 5/50 (10%), md gan co
15% mau cdy khuin dwong tinh giai doan trudc khir nhidm
[6]. P6i v6i ndm, ching t6i khong ghi nhan truong hop nhidm
nam nao ciia mod ghép, két qua nay cé duoc do sw phdi hop
nhip nhang gilta cac bo phan trong qua trinh thu nhan va xu ly
moé ghép. Cac quy trinh chuan duoc xay dung va tuan thi, mo
dugc xir 1y trong tii an toan sinh hoc va phong sach tiéu chuan
tai Ngan hang Mo.

Nghién ctru ciia chung t6i cho thay rang dbi véi cac loai mod
nhu: Van tim, mang ngoai tim, than kinh va sun déu ghi nhan
100% cic mau cdy khuan cho két qua am tinh & ca giai doan
trude va sau khir nhiém (bang 3). Trong sé cac mo trén thi mo
van tim la mo6 dugc chung t6i thuc hién véi $6 luong nhiéu nhit
74 mau (39 16 hién). Nghién ctru cta ching t6i, nguoi hién van
tim chu yéu 1a nguoi dugce ghép tim tu nguyén hién lai trai tim
hong sau khi di dugc ghép thay thé (73,6%) va ngudi hién chét
ndo (26,4%), khong co trudng hop hién tir thi nao. Két qua
cdy vi sinh trong ctia 39 md van tim déu cho két qua am tinh,
két qua nay khac nhiéu so vai cac tac gia khac trude do [4, 5].
Nhin chung, ty 1& nhiém khuén cta cic ngan hang mo van tim
tuong dbi khac nhau trén thé giéi. Phan chia theo loai ngudi
hién ting, ngudi ta quan sat thiy ring nhiém khuan mau mo
ghép it xay ra nhit trong cic mau tir ngudi hién van tim sau
ghép tim. Ty 18 cao nhét véi ngudi hién tir thi, do viéc thu hdi
tim tir nguoi hién tir thi cham tré, cho phép nhidm vi sinh vét tir
cac khoang co thé [4, 5].

Vé két qua cdy khudn ctia m6 mach mau, 3/63 (4,76%) mau
cho két qua ciy khuan duong tinh truéc khir nhiém va 1/63
(1,59%) mau dwong tinh sau khir nhiém (bang 3). Theo bao cdo
ctia Ngan hang M6 Valencia - Tay Ban Nha (2021), ty 1¢ nhiém
khuan chung 1a 23,69%. Hau hét (76,09%) vi sinh vat dugc xac
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dinh 1a gram duong [7]. Tai Ngan hang M6 chau Au, Brussels
nam 2019, 27,2% mAu bi loai bé do nhidm khuan [8]. Tai Viét
Nam, N. Le (2015) [6] bao c4o c6 2/20 (10%) mau mach mau
cdy khuan duong tinh. Nhu vay, két qua trong nghién ctru cia
chung toi thap hon dang ké so v6i cac nghién ciru trén thé gidi,
khu vye va Viét Nam. Su khéc biét nay c6 thé dén tir mot sb 1y
do nhu: viéc lya chon nguoi hién, sy phdi hop quy trinh gitra
cac bo phan thu hdi va xtr Iy mé khac nhau giita cac Ngan hang
Mb. Trong s 3 trudong hop cdy khuin duong tinh trude khu
nhiém, 100% trudong hop cho két qua m tinh sau khir nhiém
(bang 6), diéu nay cho thdy tac dung ciia quy trinh khir nhiém
sir dung hdn hop khang sinh hién tai d6i voi mach mau rat hiéu
qua. Két qua ban dau nay goi y chiing t6i sé tiép tuc duy tri quy
trinh ma chwa can thay doi.

Vé két qua cdy khuan mo gan, giai doan trudc khir nhiém
6 6/36 (16,67%) c6 két qua cay khuan duong tinh (bang 3) voi
12 chung vi khuan trong d6 c6 10/12 (83,3%) 1a vi khuan i khi
va 2/12 (16,7%) 1a vi khuan ky khi (bang 5). Ty 1¢ cdy khuan
clia mot sd tac gia nghién ciru trong nudc cho thay ty 1& dao
dong tir 2,6-19,7%. Ty 1¢ cdy khuan thap nhit duoc ghi nhan
trong nghién ctru ctia T.D. Tran (2011) [9], chi c6 1/36 (2,6%)
mau c6 két qua cdy khuan dwong tinh truée khir nhidm. Ty 18
cao hon dugc bao cdo badi cac tac gia N. Le (2015) [6] voi ty
16 15% va T.T. Nguyen va cs (2021) [10] 1 19,7%. Két qua
nghién ctru ctia ching t6i 13 16,67% ciing tuong tu nhu két qua
nghién curu cua cac tac gia trong nudc ¢ trén. Tuy nhién, khi
phan tich sau hon vé ngudn gdc ctia mo hién, chung t6i nhan
thay ty 18 cay khuan duong tinh ctia mo gan thu hoi tir chi thé
cét cut 14 27,2% cao hon so véi nhitng mau thu hoi tir ngudi
hién chét ndo 12%. Céc gan tir chi cut trong giai doan thu hoi
¢6 nguy co nhiém khuan cao hon han so vé6i gan tir nguoi hién
chét ndo do nguy co nhidm ban tir mdi trudng bén ngoai. Tim
hiéu vé ty 1& nhiém khuan mé gan tir ngudi hién chét ndo giai
doan thu hdi cia mot s tac gia trén thé gidi cho thiy ty 16 nay
dao dong tr 10,1-20,9% trong céac bao cao cua T. Schubert va
cs (2012) [11] voi ty 1€ 10,1% va J.M.V. Prieto va cs (2019)
[12] v&i ty 18 20,9%. Su khac nhau vé ty 1& nhiém khuan mé
ghép giai doan thu hdi giita cac nghién ciru va cic ngan hang
mé khac nhau, c6 thé dén tir mot s6 nguyén nhan nhu: lya chon
ngudi hién, thoi gian thu hoi, thoi gian xir Iy mo.

Phéan loai vi sinh vat dinh danh dugc trén cac miu méd
gan duong tinh, trong nghién ctru cta ching t6i c6 tong s6 12
ching vi khuan phan 1ap dugc tir mé gan, trong d6 vi khuan
Staphylococcus aureus xuét hién 3 lan (bao gém ca 1 ching
Staphylococcus aureus - MRSA), Bacillus cereus xuat hién 2 1an,
céc loai khac déu xudt hién 1 1an, c¢6 2 chung ki khi 1a Clostridium
beijerinckii va Clostridium perfringens (bang 5). Nghién ctru cua
A. Paolin va cs (2017) [2] cac chung chinh dugc phan 1ap trén mo
ghép dong loai 1a Staphylococci am tinh véi coagulase (65,7%),



Streptococcus spp. (10,7%). Trong cac chung vi khuan phan
1ap duogc c6 ching Staphylococcus aureus MRSA da khang voi
11/13 loai khang sinh thir nghiém; chung Klebsiella pneumoniae
khang 12/13 loai khang sinh thtr nghiém; chung Clostridium
perfringens khang 4/6 loai khang sinh thir nghiém (bang 5). Bén
chung Staphylococcus aureus MRSA, Pseudomonas aeruginosa,
Clostridium beijerinckii va Clostridium perfringens duge xép
vao nhém vi khuan c¢6 kha nang gay bénh va c6 doc lyc cao
theo danh sach khuyén nghi cta hiép hoi Ngan hang M6 Hoa Ky
(AATB) la can dugc hity bo [13].

D6i voi mé khi quan, tinh dén thoi diém nghién ctru chiing
t6i co ba truong hop bao quan khi quan tir nguoi hién chét
nio. Két qua danh gia vi sinh cho thiy 3/3 (100%) mau khi
quan ciy khuén tai thoi diém ngay sau thu hoi tai phong mé
cho két qua duong tinh. Sau khir nhidm c6 2/3 (66,67%) mau
céy khuén duong tinh. Trong cac vi khuan phén 1ap dwoc hau
hét 1a vi khuan da khang: Klebsiella pneumoniae (khang 7/7
loai khang sinh thtr nghi€ém); Pseudomonas aeruginosa (4/5);
Enterobacter cloacae va Staphylococcus aureus MRSA (8/13)
(bang 7). Hai mau khi quan (2) va (3) con phét hién vi khuan
tai thoi diém sau khang sinh cho thdy, quy trinh khir nhim hdn
hop khang sinh chua thuc su hi¢u qua khi chi thanh cong trén
1 trong 3 mau khi quan bao quéan. Véi dir liéu ban dau nay cho
thdy, Ngan hang M6 can xem xét lya chon lai loai khang sinh
va lidu lugng dé phu hop v6i phd vi khuan dd phan 1ap trén ba
mau hién c6. Hai chung vi khuén khéc 1a truc khuan mua xanh
- Pseudomonas aeruginosa, va tu ciu vang khang methicillin -
Staphylococcus aureus MRSA phan lap dugc trong mau mo khi
quéan (2) va (3) (bang 7). Di v6i ngudi hién chét ndo, thuong
¢6 thoi gian nam vién lau va thuong xuyén thé may, chinh vi
vy nguy co nhiém cac chung vi khuan rat cao, thé hién bang
viée ca 03 mau khi quan thu hdi tir nguoi hién chét ndo déu
xuét hién cac vi khudn gay bénh phd bién gay ra viém phdi lién
quan thd may trong do6 ba chung 1a Klebsiella pneumonia, truc
khuin mu xanh - Pseudomonas aeruginosa, va tu ciu vang
khang methicillin - MRSA (+) dang duoc luu tam.

5. Két luan

Ty 1& nhiém khuin chung cia mé ghép dong loai 1a 7,74%
trugc khir nhiém va 1,94% sau khir nhiém, mé khi quan va
gan co ty 18 nhiém khuan cao lan lugt 1a 100% va 16,7%. Xudt
hién cac chung vi khuén da khéang, c6 doc lyc va kha nang
gy bénh cao bao gom: Klebsiella pneumoniae; Pseudomonas
aeruginosa; Staphylococcus aureus MRSA. Ngudn gbc ngudi
hién, khoang thodi gian bao quan tam thoi chd xir Iy mé la
nhiing yéu t6 gop phan ting nguy co nhiém khuan véi mo ghép
gan dong loai. Can c6 nhitng nghién ctru tiép theo dé phan tich
céc yéu td lién quan dén tinh trang nhiém khuan mo ghép.
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Tom tit:

Véi muc tiéu dé xuét cac giai phap phat trién san pham “M3i xa mdt sain pham” - OCOP cita huyén Son Dwong, tinh
Tuyén Quang, bai viét di sir dung phwong phap phén tich va tdng hop tai lidu thir cip tir cic cong trinh di cong bd
vé Chwong trinh OCOP; cac tai liéu, s liéu lién quan dén thwc hién Chwong trinh OCOP ciia huyén Son Duong,
tinh Tuyén Quang trong thoi gian qua dé 1am ré thyc trang phit trién sin pham OCOP. Két qua nghién ctru cho
thiy, bén canh cic két qua dat dworc, viéc phat trién sain phAm OCOP ciia huyén Son Dwong, tinh Tuyén Quang hién
nay van con ton tai mot s6 han ché nhat dinh. Trén co s¢ d6, bai viét dé xuat mot sé giai phap cu thé gop phan phat
trién san phAm OCOP trén dia ban huyén Son Dwong, tinh Tuyén Quang trong thoi gian toi.

Tir khéa: chwong trinh “M&i x4 mdt san pham”, huyén Son Dwong, phit trién sain pham OCOP, san phaim OCOP.

Chi s6 phén loai: 4.7

“One commune, one product” product development solutions
of Son Duong district, Tuyen Quang province

Thi Hong Tran', Thi Phuong Nhung Duong?

Thai Nguyen University of Sciences, Tan Thinh Ward, Thai Nguyen City, Thai Nguyen Province, Vietnam
’Party Committee of Tam Da Commune, Son Duong District, Tuyen Quang Province, Vietham

Received 17 May 2024; revised 11 June 2024; accepted 14 June 2024
Abstract:

With the goal of proposing solutions to develop “One commune, one product” - OCOP products in Son Duong
district, Tuyen Quang province, the article used the method of analysing and synthesising secondary documents
from published works on the OCOP Program; documents and data related to the implementation of the OCOP
Program of Son Duong district, Tuyen Quang province in recent times to clarify the current status of OCOP product
development. Research results show that, besides the results achieved, the development of OCOP products in Son
Duong district, Tuyen Quang province currently still has certain limitations. Based on that, the article proposes some
solutions, contributing to the development of OCOP products in Son Duong district, Tuyen Quang province in the
coming time.
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1. it van de

OCOP (One commune, one product), xuat phat ban dau tai
tinh Oita (Nhat Ban) nam 1961 véi tén goi la chuwong trinh mdi
lang mot san pham (One village, one product - OVOP), sau d6
duge mo rong sang cac qudc gia khac [1, 2]. Theo do, “mot san
pham” ¢ day duoc dung dé chi san pham, dich vu dic trung
cua mdt cong déng dan cu tao ra. bén nay, da co6 143 quéc
gia trén thé gidi trién khai chuong trinh nay, trong d6 ¢ Viét
Nam. Giai doan dau cua qué trinh phat trién OVOP & Viét Nam
¢6 xu hudng tap trung vao phat trién cac lang nghé san xuét
thu cong my nghé [3], dén ndm 2018, chuong trinh chinh thirc
duoc trién khai véi tén 20i “Moi xa mot san phém” OCOP theo
Quyét dinh 490/QD-TT ngay 7/5/2018 cua Thu tuéng Chinh
phi vé phé duyét Chuong trinh mdi xa mot san pham giai doan
2018-2020. Nghién ctru vé Chwong trinh OCOP di dugc nhidu
nha khoa hoc quan tam thyc hién trong thoi gian vira qua [4-9].

Son Duong la huyén phia Nam cua tinh Tuyén Quang véi
téng dién tich ty nhién la 78.795,15 ha, trong d6 nhém dét
néng nghiép 1a 70.23932 m? chiém 89,14% tong dién tich
tu nhién cua toan huyén, thuan lgi cho phat trién ndéng - lam
nghiép theo huéng hang hoa tap trung, phat trién cc san pham
nong nghiép cod gia tri gia tang cao. Trong nhling ndm qua,
huyén Son Duong, tinh Tuyén Quang la mot trong nhiing dia
phuong co nhiéu nd lyc trong thuc hién Chuong trinh OCOP
va da mang lai nhitng hiéu qua rd nét trong chuyén dich co
céu kinh té néng nghiép, nong thon tir san xudt nong nghiép
tho so, nho 1¢ din chuyén sang ché bién sdu, san xut c6 quy
mo 16n hon va lién két theo chudi gia tri, theo tiéu chuan, quy
chuén, ¢6 truy xuat ngudn gdc va theo nhu cau thi truong, phat
huy loi thé vé tiém nang dét dai, san vat, gia tri van hoa vung
mién dé hinh thanh cic san pham OCOP. Tuy nhién, bén canh
nhiing Kkét qua dat dugc thi viéc thue hién Chuong trinh OCOP
tai huyén van con ton tai mot sd han ché, do do nghién cuu
nay tap trung lam ré hién trang thyc hién Chuong trinh OCOP
cua huyén Son Duong, tinh Tuyén Quang trong thoi gian qua,
tir d6 dé xuat cac giai phap nhim nang cao hiéu qua thuc hién
Chuong trinh OCOP trong thoi gian téi.

2. Phuang phap nghién ciu

Co s dit liéu: Bai viét s dung cac tai liéu, s6 liéu lién quan
dén thyc hién Chuong trinh OCOP ctia huyén Son Duong, tinh
Tuyén Quang dugc ldy tir cac bao cao ciia Phong Nong nghiép
va Phat trién nong thon, Ban xdy dung nong thon mai huyén
Son Duong tir nam 2020 (thdi diém huyén Son Duong bt dau
thuc hién Chuong trinh OCOP) dén nam 2023.

Phwong phap nghién ctru: Phan tich va téng hop tai lidu thi
cép tir cac cong trinh da cong bd vé Chuong trinh OCOP.
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3. Két qua

3.1. Thuc trang trién khai Chwong trinh OCOP tgi huyén
Son Dwong

3.1.1. Céng tdc ban hanh van ban chi dao, hwéng dan thie
hién Chuong trinh OCOP

Dé cu thé hoa K& hoach sb 24/KH-UBND ngay 11/3/2019
ciia UBND tinh Tuyén Quang vé thuc hién Chuong trinh
OCOP dén nam 2020 trén dia ban tinh Tuyén Quang, lam co
so cho cac don vi, UBND x4, thi tran trén dia ban huyén xay
dung ké hoach trién khai Chuong trinh OCOP dén nam 2020
sat voi tinh hinh thyce t&, dam bao thing loi muc tiéu, nhiém vu
cua Chuong trinh OCOP, giai doan 2020-2023, UBND huyén
Son Duong da nhiéu ban hanh van ban chi dao, huéng dan thuc
hién Chuong trinh OCOP trén dia ban, viéc ban hanh h¢ théng
céc van ban chi dao, hudng dan trén 1a cin ctr quan trong dé
UBND huyén Son Duong, tinh Tuyén Quang quan 1y va trién
khai thuc hién Chwong trinh OCOP mét cach thdng nhit tir
huyén dén xi trong thoi gian qua. Tuy nhién, viéc van dung
céc co ché, chinh sach hd trg ctia nha nude trén dia ban mot
s6 x4 con han ché, con thiéu cac van ban quy dinh vé cac co
ché, chinh sach riéng déc thu cta huyén nham hd tro, khuyén
khich, dong vién cac ca nhan, to chirc, doanh nghiép, ho gia
dinh tham gia Chuong trinh nén mét s san phim dic trung ciia
dia phuong chua xay dung dugc logo, nhan hi¢u riéng, chua
¢6 tinh phap 1y vé mit chit luong, dan t&i viéce tiép can dén cac
db6i tugng khach hang con nhiéu khé khan.

3.1.2. T6 chirc bo may thuc hién Chuong trinh OCOP tir
cap huyén dén cap xa cua huyén Son Duong

UBND huyén Son Duong da to chirc bo may diéu hanh,
quén 1y thyc hién Chuong trinh OCOP théng nhét tir cip huyén
dén cép xa. Trong d6, Ban chi dao c6 nhi¢m vu giup UBND
huyén chi dao, trién khai va t6 chirc hoat dong thuong mai hoa
san pham OCOP trén dia ban huyén. Hoi dong danh gid, phan
hang, nang hang san pham tham gia Chwong trinh OCOP cap
huyén gém: Pho6 chu tich UBND huyén - Chu tich Hoi déng;
Truong Phong Nong nghiép va Phat trién Nong thon - Pho chit
tich Hoi ddng; Céac thanh vién 13 truong phong cac phong: y
té, van hod va thong tin, kinh té va ha ting, tai nguyén va moi
truong c6 trach nhiém tham dinh, danh gia va phén loai cac san
pham tham gia Chuong trinh OCOP trén dia ban huyén Son
Duong theo bo tiéu chi danh gia, phan loai san pham Chuong
trinh OCOP tai Quyét dinh 1048/QD-TTg ngay 21/8/2019
cua Thu tuong Chinh phu va cdc van ban lién quan tai cac
Quyét dinh s6 5812/QB-UBND ngay 17/11/2021, Quyét dinh
sO 4174/QD-UBND ngay 9/5/2023; T6 tu van gitp Hoi dong
danh gi4, phan hang san pham Chuong trinh OCOP.

UBND cac x4, thi trin ¢6 vai tro t6 chtre trién khai va quan
Iy hoat dong thuwong mai hod san pham OCOP trén dia ban cép
xd; Phan cong, phan cap trach nhiém cia timg bd phan trong
viéc to chirc thuc hién hoat dong thuong mai hoa san pham
OCOP theo nguyén tic ting cuong phan cap va dé cao tinh
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than trach nhiém cho cap dudi. Nhin chung, bd may diéu hanh,
quan ly Chuong trinh OCOP trén dia ban huyén Son Duong
gdm diy du cac bo phan theo quy dinh, tuy nhién hoat dong
chua that sy hi¢u qua.

3.1.3. Cong tac chi dao, trién khai, t6 chirc thuc hién
Chuong trinh OCOP

Chi dao viéc ban hanh céac ké hoach, vian ban chi dao, trién
khai thyc hién: Trong giai doan 2020-2023, UBND huyén da
chi dao ban hanh céac ké hoach, quyét dinh va van ban chi dao,
hudng dan trién khai thyc hién Chuong trinh OCOP. Hang
nam, huyén thuong xuyén té chiic cac cudc hop chuyén de,
1ong ghép nodi dung cudc hop dé trién khai thyc hién Chuong
trinh OCOP; d6ng thoi chi dao cac co quan, don vi, UBND céc
x4, thi trén, céc chu thé ra soat, lua chon cac san phém 6 tiém
nang, thé manh cua dia phuong dé dang ky xay dung thuong
hiéu, nhan hiu, tham gia Chuong trinh OCOP; ting cuong
kiém tra, don dbc, hudng dan cac chu thé co san pham OCOP
duy tri, nang cao chat lugng san pham, mé rong quy mo san
xudt, khuyén khich 4p dung khoa hoc va cong nghé, bao vé moi
trudng trong qué trinh san xudt; ting cudng quang ba, xuc tién
thuong mai, két ndi tiéu thu san phém. .. dé & chue trién khai,
thye hién ¢6 hié¢u qua cac ndi dung Chuong trinh OCOP.

Chi dao cong tac tuyén truyén, trién khai thyc hién Ké
hoach: Can cur Ké hoach thuc hi¢n Chuong trinh OCOP hang
nam, UBND huyén da giao Trung tdm Van hoéa, Thong tin va
Thé thao huyén phdi hop vdi cac co quan chuyén mén, UBND
cac x4, thi trdn thuc hién san xut, bién tap va phat song trén
1.500 tin, bai, phong su. Thuc hi¢n muc “Van ban - Chinh
sach” 4 so/thang, muc “Xay dyung néng thon méi”: 4 sb/thang
dé tuyén truyén vé xdy dung nong thon mdéi; duy tri muc
“Néng thon mé6i”; muc “San pham OCOP va san phdm tiém
nang huyén Son Duong”. San xuat trén 70 tin, phong sy truyén
hinh ¢6 thoi lugng tir 1 dén 15 phut phut trd 1én, c6 ndi dung
lién quan dén chinh sach hd tro phat trién san xuat nong, 1am
nghiép, thily san; san pham OCOP va xay dung huyén nong
thon médi dang tai trén trang Thong tin dién tu, phuc vu trinh
chiéu tai cac hoi nghi cua huyén...

Tém lai, viée trién khai thuc hién Chuong trinh OCOP trén
dia ban huyén Son Duong, tinh Tuyén Quang thoi gian qua da
nhén duogc sy quan tam 1anh dao, chi dao cta cac cép uy, chinh
quyén tir huyén dén x4, thi tran. Tuy nhién, van con mot s6 cip
1y, chinh quyén co s¢ chwa nhén thirc dugc tim quan trong ctia
Chuong trinh OCOP nén cdng tac lanh dao, chi dao trién khai,
thuc hién chua sat sao; viéc van dung cac co ché, chinh sach hd
tro cta nha nude trén dia ban mot sb xa con han ché nén mot
s6 san phém ddc trung cua dia phuong chua xdy dung duoc
logo, nhan hiéu riéng, chua c6 tinh phap 1y vé& mit chét lugng
dan dén viée tiép can cac ddi tuong khach hang con nhiéu kho
khin; can by phu trach trong qua trinh trién khai, hu('mg dan
hoan thién hd so tham gia danh gia, phan hang san pham con
lung tung, ngum dan ciing nhu mét s chu thé san xuit chua
nam bét rd, siu vé& ndi dung, cach thirc thuc hién Chwong trinh.
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3.1.4. Cong tac kiém tra, danh gia Chwong trinh OCOP

UBND huyén Son Duong di quan tdm va thyc hién t6t cong
tac kiém tra, danh gia viéc thuc hién Chuong trinh OCOP trén
dia ban huyén. Cu thé, dbi v6i hoat dong kiém tra, huyén tap
trung kiém tra tién do va ké hoach td chtic thuc hién Chuong
trinh OCOP, con ddi v6i hoat dong giam sat thi tién hanh giam
sat toan bg cac hoat dong td chuc quan ly, diéu hanh Chuong
trinh OCOP cua céac xa trén dia ban huyén. Céac thanh vién
trong ban chi dao va cac phong, ban, nganh chuyén moén cta
huyén thyc hién cong tac kiém tra, danh gia thyc hién Chuong
trinh OCOP thong qua ké hoach va dia ban dugc phéan cong phu
trach, nhat 1a kiém tra dinh ky chét luong san phém, su dung
“Tem chimg nhan san phdm OCOP” trén bao bi san pham (d6i
v6i san pham dat sao) dugc tién hanh thuong xuyén, ban chi
dao 1a chu thé chiu trach nhiém truc tiép vé hiéu qua viée thuc
hién Chuong trinh OCOP trén dia ban trudc UBND huyén.

Tuy nhién, van ton tai mot sb han ché: cong tac kiém tra,
kiém soat, huéng din cac co s¢ san xuét san phim nong san
thuc hién hoat dong kiém soat chat lugng, viéc tuan thi cac
quy dlnh vé st dung bao bi, nhin mac san pham truy xudt
ngudn gdc, sir dung nhan hidu chirg nhan san pham OCOP d6i
khi chua dugc thuong xuyén. Viéc phdi hop xir Iy nghiém céac
hanh vi vi pham vé ngudn gdc, hang nhéap lau, hang gia, giita
c4c co quan con han ché va chwa hiéu qua.

3.1.5. Két qua thuc hién Chwong trinh OCOP giai doan
2020-2023

Theo thong ké ctia Phong Nong nghiép va Phat trién Nong
thon huyén Son Duong, tinh Tuyén Quang, tinh dén thang
12/2023 trén dia ban huyén c6 49 san phdm dugc cong nhan
san pham OCOP. Trong d6, nhom dugc liéu va san pham tir
duoc liéu chi co 1 san pham. S¢ di nhém nay con it san pham
dugc cong nhan 1a san pham OCOP 1a vi chua dap tng duoc
tiéu chudn, mot san phém duoc cong nhan 1a san phém (0]60) %
phai dap tmg duoc cac tiéu chi cu thé. Két qua nay cho thay, dia
phwong di tap trung chu trong phat trién cic san phdm duoc
coi 1a thé manh cuia dia phuong d6 1a nhém san pham vé thyc
phém. Cac san phém OCOP trén dia ban huyén Son Duong dat
tir 3 dén 5 sao giai doan 2020-2023 (bang 1).

Bang 1. Cac san pham OCOP dat tir 3 dén 5 sao giai doan 2020-2023 [10].

e o] Nim So sanh (%)
Loai hinh sén phim
2020 2021 2022 2023 20202021 2021/2022 2022/2023
San pham 3 sa0 7 6 8 16 854 133,3 200,0
Sén phém 4 sa0 3 6 3 0 200,0 50,0 0
San phim 5 sao 0 0 0 0 0 0 0

Két qua théng ké cho thiy, san phdm OCOP dat 3 sao chiém
da s6 va co sy tang, giam qua cac nam, didu nay thé hién sy nd
luc ctia chinh quyén va nguoi dan trong viée nang cao gia tri
san phdm cha lyc, san phim co6 thé manh cua dia phuong trong
thoi gian qua, tuy nhién san phdm OCOP dat 4 sao c6 xu hudng
giam trong giai doan 2020-2023. Chu thé san xuét, kinh doanh
san phdm OCOP chu yéu 1a hop tac xi (73,68%); tiép theo 1a
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ho kinh doanh c4 thé (21,05%); doanh nghiép (5,26%), co su
tang 1én qua cac nam dicu nay cho thay vai tro to 16n cua kinh
té tap thé trong viéc phat trién san pham OCOP tai dia phuong.

Trong thoi gian qua, UBND huyén Son Duong di to chiic
duogc 8 16p tap hudn cho 129 can bo, cong chire va 105 chu thé
OCOP. Noi dung céac 16p tap huin tap trung vao viéc tuyén
truyén nang cao nhén thirc, huéng dan cic thu tuc tham gia
Chuong trinh OCOP ciing ning cao ning lyc san xuat, kinh
doanh san phém OCOP dugc thé hién & bang 2.

Bang 2. Thuwc trang dao tao, tap huan nang cao ning lwc thwe hién
Chwong trinh OCOP [10].

S6 ngudi tham gia

Niam S6 lwong 16p  Cin b, Cd nhan, t6 chirc, doanh nghiép
cong chirc  tham gia OCOP

2020 2 62 39

2021 1 33 22

2022 2 1 8

2023 3 33 36

Téng 8 129 105

UBND huyén Son Duong da chi dao Trung tdm Van hoa,
Truyén thong va Thé thao huyén duy tri, cap nhat gidi thiéu
san phdm OCOP trén trang thong tin dién tir huyén Son Duong
tai dia chi http://www.sonduong.gov.vn. Thyc hién huéng dan
céc chii thé tham gia Chwong trinh OCOP gi6i thiéu, quang ba,
tiéu thu san phém trén cac trang mang xa hoi, cac san thuong
mai dién tir (Postmart-VNPost, Viettelpost; mang internet, cac
mg dung ban hang truc tuyén, ban hang twong tac truc tiép
(livestream), Website cong nghé...). Pong thoi, khuyén khich
cac cha thé OCOP tham gia cac gian hang tai cac su kién, hoi
nghi, hoi chg trong va ngoai tinh nham gitp cac chii thé c6 didu
kién tiép can voi nguoi tiéu dung, dbi tac, nha phan phéi dé tim
kiém déau ra cho san pham.

Kinh phi thuc hién Chuong trinh OCOP trén dia ban huyén
Son Duong chil yéu dén tir nguon ngan sach theo Nghi quyét
56 03/2021/NQ-HDND (37,88%); tiép dén 1a nguon ngan sach
dén tir ngudn von Nong thon méi (28,87%); ngudn von tir nong
thén méi (25,45%) va thap nhét 1a ngan sach dén tir cip huyén
(8,42%), tuy nhién chua thay c6 nguon tai chinh dugc huy dong
tlr céc to chire, ¢4 nhan dé thuc hién Chuong trinh OCOP. Biét
khai thac va co cac giai phap huy dong tai chinh tir cac té chire,
¢4 nhan s& gop phan khong nho trong viéc thuc hién hiéu qua
Chuong trinh OCOP cua huyén Son Duong trong thoi gian toi.

3.2. Danh gia chung
3.2.1. Uu diém

Cong tac quan ly thuc hién Chuong trinh OCOP da duoc
cac cép uy, chinh quyén tir huyén dén x4, thi trin trén dia
ban huyén quan tam thuc hién tdt. Bo may quan ly thuc hién
Chuong trinh OCOP trén dia ban huyén da ting bude dugce ra
soat, kién toan va hoan thién, cling nhu hoat dong ngay cang
hiéu qua hon; Poi ngii can bg, cong chirc lam phu trach Chuong
trinh OCOP ¢ dia phuong ciing nhu chu thé tham gia Chuong
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trinh OCOP ngay cang dugc du ning lyc, kién thirc, ky ning
dé phat trién san pham OCOP. Cong tac kiém tra, danh gia viéc
Chuong trinh OCOP trén dia ban huyén dugc thuc hién tdt.

Qua 4 nam (2020-2023) thyc hi¢n Chuong trinh OCOP
trén dia ban huyén Son Duong, cé thé nhan théy da mang lai
nhitng hiéu qua rd nét trong chuyén dich co ciu kinh té nong
nghiép, néng thon tir san xuit ndng nghiép thd so, nho 1é dan
chuyén sang ché bién sau, san xuét c6 quy mé 16n hon va ¢
lién két theo chudi gia tri, theo tiéu chuan, quy chuén, ¢ truy
xudt ngudn gdc va theo nhu ciu thi truong, phat huy lgi thé vé
tiém nang dat dai, san vat, gia tri vin héa ving mién dé hinh
thanh cac san pham OCOP. Nhiéu san pham dé dugc ngudi tiéu
ding trong va ngoai tinh don nhan, budc dau khang dinh dugc
thuwong hiéu san pham OCOP ciia dia phuong nhu: san pham
thit lon va céc san phém ché bién tir thit lon cua hop tac xa san
xuét ché bién thyc pham an toan Sang Nhung; dua ludi Dt
Duong Farm, dua chudt bao tir Prc Duong Farm, tra ca gai leo
Hop Hoa, cao ca gai leo Hop Hoa, bot san day Thuc Son, ché
xanh Trung Long...

3.2.2. Han ché va nguyén nhan

B may diéu hanh quan Iy Chuong trinh OCOP trén dia ban
huyén Son Duong hoat dong chua that sy hiéu qua do mot )
cép uy, chinh quyén co s chua nhén thiec duoc tAm quan trong
ctia Chuong trinh OCOP nén cong tac lanh dao, chi dao trién
khai, thyc hién chua sat sao. Can b phu trach trong qua trinh
trién khai, hudng dan hoan thién hd so tham gia danh gi4, phan
hang san pham con lung tang, ngudi dan ciing nhu mot sé chu
thé san xuét chua ndm bt rd, sau vé ndi dung, cach thirc thuc
hién Chuong trinh.

Viée van dung céac co ché, chinh sach hd tro ctia nha nude
trén dia ban mot s6 xi con han ché, con thiéu cac van ban quy
dinh vé cic co ché, chinh sach riéng dac thi cuia huyén nham
hd tro, khuyén khich, dong vién céac ca nhan, td chire, doanh
nghiép, ho gia dinh tham gia Chuong trinh nén mét s san pham
dac trung cua dia phuong chua xay dung dugc logo, nhan hi¢u
riéng, chua c6 tinh phap 1y vé mit chat lugng nén viée tiép can
dén cac ddi twong khach hang con nhiéu kho khan,

Cong tac lap ké hoach hoat dong thuong mai hoa san phém
OCOP hién nay con mang tinh hinh thire, chua khoa hoc va
chua ¢6 sy du tu vé thoi gian, nhan lyc va kinh phi cho hoat
dong nay. Cong tac to chirc hoat dong thwong mai hod san
phim OCOP chua c6 chidu sau va hiéu qua chua cao. Cong
tac chi dao hoat dong thuong mai hoa san phém OCOP d6i khi
chwa quyét liét, cong tac kiém tra, danh gia hoat dong thuong
mai hod chua dugc quan tam va thue hién thudng xuyén. Cong
tac kiém tra, kiém soat, huéng din cac co s¢ san xuét san pham
nong, lam, thuy san thyc hién hoat dong kiém soat chét luong,
viéc tuan thu cac quy dinh vé su dung bao bi, nhan mac san
pham, truy xuat ngudn gbc, sir dung nhan hiéu ching nhéan san
pham OCOP d6i khi chua dugc thuong xuyén.
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Kha nang ndi luc, quan tri san xuét va kha nang tiép can thi
truong cua cac chu thé OCOP trén dia ban huyén Son Duong
thoi gian vira qua con han ché, ciing véi d6 1a cong tac xtic tién
thuong mai chua dugc quan tam ding muc, ké hoach chua
khoa hoc, bai ban, thiéu dinh huéng phat trién bén viing, hiéu
quéa nén san phdm OCOP cua huyén chwa dugc nhiéu ngudi
biét dén, chua dugce tiéu thu rong rai va thu hut duogc sy quan
tam cua khach hang, chua khéng dinh dugc thuong hiéu va tao
lap thi truong dau ra 6n dinh cho san pham OCOP.

3.2.3. Mot 56 gidi phap

Thir nhat, tiép tuc ra soat va hoan thién bo may quan 1y,
diéu hanh, chi dao Chuong trinh OCOP tur huyén dén x4, thi
tran theo hudng hoat dong hiéu qua va dap ting véi yéu cu
trong giai doan méi bang cach ban hanh quy ché hoat dong cuia
bd may, trong d6 phan dinh rd trach nhiém va thim quyén cua
tap thé va ca nhan nhét 13 vai tro, trach nhiém cua nguoi ding
dau, c6 nhu vay mdi tranh dugc tinh trang dun déy trach nhiém.
Co chinh sach, quy hoach, dao tao, boi dudng, bd nhiém ddi
v6i nhimg can bg, cong chirc hoan thanh xuit sic nhiém vu
trong viéc thuc hién Chwong trinh OCOP dé tao phong trao thi
dua; Xac dinh rd vai tro, trach nhiém va sy phéi hop cua cac co
quan, chu thé tham gia Chwong trinh OCOP.

Thit hai, cing ¢b ra soat va hoan thién hé thong van ban
nham h trg va tao diéu kién thuan lgi cho chii thé OCOP duge
tiép can cac ngudn luc dé phat trién san xuat, kinh doanh nhu
vay von va ngudn lyc dat dai; dong thoi can giam tbi da cac
tha tuc hanh chinh, tao méi truong phap 1y va moi truong kinh
doanh thuan 1oi cho cac chu thé OCOP trén dia ban. C6 cac
co ché, chinh sach khuyén khich cac chii thé OCOP thuc hién
xay dung, hinh thanh, phat trién cac y tudng sang tao, tao ra
nhiéu san phém khac nhau tir mot san phém ban dau cua dia
phuong, cac san phim phit hop véi tiém ning, loi thé cia mdi
dia phuong 1am co s& dé phat trién va tiéu chuan hoa san pham,
dam bao san pham OCOP c6 tinh cong dong cao va chét lugng
t6t dé mo rong quy mod san xuét, kinh doanh, nang cao chit
lwong san phdm dam bao theo yéu cau cac tidu chi san pham
OCOP.

Thir ba, ting cuong cong tac tuyén truyén, ning cao vai tro,
trach nhiém cua cp uy, chinh quyén co sé trong linh dao, chi
dao trién khai thuc hién Chuong trinh OCOP va tiép tuc ra soat,
khuyén khich, huéng dan ngudi dan, cac chu thé kinh té tham
gia Chuong trinh, wu tién lya chon céc san pham c6 tiém ning,
thé manh va tinh dic trung ctia dia phuong; dam bao san pham
OCOP ¢6 tinh cong dong cao va chit lugng tot. Dong thoi, ting
cudng to chirc cac 16p dao tao, tap huan lién quan dén thyuc hién
Chwong trinh OCOP nhim néng cao ning luc cho cac chii thé
vé quan 1y kinh té, hop tac lién két san xuat, cac ky ning vé
phat trién thi truong, thuc diy, phat huy tinh sang tao clia cac
chii thé trong phat trién, xay dung y tuong, dinh hudng phat
trién san pham. Dé lam t6t giai phap nay, trong thoi gian t6i,
huyén Son Duong can tap trung vao cac ndi dung sau:
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- Péi voi doi ngll 1anh dao, quan ly va can by phu trach
Chuong trinh OCOP: Thong qua cac cudc hop giao ban hang
tuén, thang, quy hodc co thé thong qua hoat dong dao tao,
boi dudng vé cac kién thirc, k§ nang va nghiép vu thuc hién
Chuong trinh OCOP dé nang cao nhan thirc vé tim quan trong
clia hoat dong thuong mai hoa san pham OCOP. Khi doi ngii
lanh dao, quan 1y cc cp nhan thirc dugc vai trd va tam quan
trong ctia hoat dong thuong mai hoa san pham OCOP, s& ¢o
trach nhiém hon trong trién khai cong tac 1ap ké hoach, t6
chire, chi dao, kiém tra va danh gia hoat dong thuong mai hod
san phim OCOP trong thoi gian toi.

- Béi véi cac chu thé OCOP: H trg’ nang cao nhan thuc
thong qua cac tdm guong san xuit va kinh doanh giéi, 1ong
ghép trong cac budi tap huan, bdi dudng kién thirc vé Chuong
trinh OCOP, cac hoat dong thuong mai hoa san pham OCOP dé
tir d6 ho tich cyc va chi dong phdi hop véi cac co quan quan
Iy nha nudce thuc hién cac hoat ddng thuong mai hoa san phém
OCOP mot cach hiéu qua.

- Pbi véi ngu(‘)i dan: Nang cao nhan thtic thong qua cac
phu’o*ng tién truyén thong, cic trang mang glm thiéu va ban
san pham nong san, san pham dic san hién c6, gdbm: cac trang
facebook (Pac san vung mién, Chg Pac san...), cac trang ban
hang online (Lazada.vn, Shopee.vn, Sendo.vn, tiki. Voso.vn...),
nguoi dan biét dén cac san pham OCOP cua dia phuong, thay
dbi tu duy va hanh vi tiéu ding.

Thir tir, xay dung ké hoach hoat dong thuong mai hoa san
pham OCOP phu hop véi diéu kién thuc té dia phuong: Dé
xay dung ké hoach té chire cac hoat dong thuong mai hoa san
pham OCOP phu hop véi diéu kién thyc té dia phuong. Hing
nam, UBND huyén Son Duong giao cho Phong Nong nghié¢p
va Phat trién nong thon huyén xay dung ké hoach, dé ké hoach
¢6 tinh kha thi va thuc tién cao, can bo duogc giao phu trach can
thuc hién cac ndi dung sau trude khi xay dung ké hoach cu thé:

- Xac dinh s6 luong cac hoat dong thuong mai hoa san
phim OCOP s& dugc thuc hién trong nim; Thong qua hinh
thirc cu thé nao? Cac don vi phdi hop thuc hién? Ngudn kinh
phi t6 chirc cac hoat dong? Cac thurc trién khai timg hoat dong?
Thoi gian tién hanh céc hoat dong? Panh gia dugc thuan loi,
khé khin khi tién hanh? Dy kién duogc két qua s& dat duoc cia
tung hoat dong?...

- Xéc dinh céc loai san phdm OCOP s& tham gia chuong
trinh hoi cho, trién 1dm (Cac san pham OCOP dugc lya chon
tham gia chuong trinh cn dat du yéu ciu, tiéu chuan chit
luong san pham OCOP d& ra); Xac dinh cac chu thé OCOP va
mirc do tham gia ctia ho ddi v&i chuwong trinh dé c6 hinh thirc
huéng dan va hd trg.

- Khéo sat thi truong, nhu cau cia ngudi tiéu ding vé cac
mat hang OCOP du kién dua tham gia hoi chg ciing nhu trién
lam san pham. Dong thoi, xéc dinh cac hinh thic tuyén truyén
trude, trong va sau cac chuong trinh héi cho, trién 1am san
pham OCOP.
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- Tién hanh xdy dung ké hoach cac chuong trinh hoi cho,
trién 1am san pham OCOP chi tiét va cu thé theo tirng budc
sau day:

Budc 1: Can bd phu trach Chuong trinh OCOP cép huyén
tién hanh xay dung ban thao ké hoach t6 chirc cac hoat dong
thuong mai hoa san pham OCOP ciia huyén trong nam duya trén
co s da phan tich, danh gia thyuc trang thuc hién Chuong trinh
OCORP cua huyén. K& hoach t6 chtrc cac chuong trinh héi cho,
trién 13m san phém OCOP can déy dt cac muc: muc tiéu cta ké
hoach, yéu cAu, thoi gian tién hanh ké hoach, dia diém t6 chuc,
noi dung chi tiét, giai phap thyuc hién ké hoach, b phan thuc
hién cac nhiém vu cu thé, kinh phi thuc hién ké hoach.

Buée 2: Ban thao ké hoach t6 chirc cac hoat dong thuong
mai hoa san phém OCOP sau khi dugc du thao s€ gui dén cac
co quan quan 1y cap x4 trén dia ban huyén, cac co quan lién
qua, cc chu thé OCOP c6 san phdm OCOP tham gia hoi chg,
trién 1am dé xin ¥ kién gop ¥, bd sung, dong thoi dé cac to
chirc, don vi, doan thé va cac chu thé OCOP dugc biét vé ké
hoach s& t6 chue céac chuong trinh héi cho, trién 1am san phﬁm
OCOP huyén trong nam.

Buée 3: Sau khi cac td chire, don vi, doan thé va chu thé
OCOP gbp ¥, bd sung ¥ kién cho ban thao ké hoach, can bo
duogc giao phu trach thyc hién diéu chinh va hoan thién ban ké
hoach t6 chirc cac hoat dong thuong mai hoa san phém, sau do
béo céo Truong phong Nong nghiép va Phat trién nong thon
huyén.

Budc 4: Truong phong c6 trach nhiém ra soat ké hoach
thuc hién, néu thdy chua hop 1y c6 thé didu chinh, sau d6 bao
c40 UBND huyén ban hanh ké hoach t6 chirc cac chuong trinh
hoi chg, trién 1am san pham OCOP.

Buége 5: Ké hoach t6 chirc cac hoat dong thuong mai hoa
san pham OCOP dugc huyén ban hanh can chuyén dén can bo
phu trach chuong trinh OCOP cép x4, cac chu thé OCOP, cac
t6 chirc, don vi va doan thé ¢6 lién quan thuc hién.

Thir nam, da dang hoa cac hoat dong thuong mai hoa san
phim OCOP. Bé lam tt giai phap nay, UBND huyén Son
Duong can tap trung vao cac ndi dung cu thé sau:

- Chi dao viéc t6 chire tot kénh phan phdi san phdm OCOP
chinh 12 dong luc 16n thuc ddy qué trinh san xuét ra san pham
OCOP, theo d6, dé phuc vu khach hang mét cach tién loi nhat,
théa man nhu cau chon lya, mua sdm cua khach hang thi cac
trung tim OCOP can phai da dang vé chung loai hang hoa.

- Thuong xuyén tham gia gidi thiéu, quang ba san phim
OCOP tai cic hoi chg, trién 1am, chudi sy kién phat trién du
lich, cac budi toa dam, hoi thao khoa hoc, vi du, tham gia trung
bay va gi6i thidu san pham OCOP tai Hoi chg Du lich qudc té
Viét Nam, déy 1a co hoi 1y twong dé cac doanh nghiép, hop tac
x4, ho san xuat san phdm OCOP huyén két ndi thi trudng tiéu
thy san phdm.
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- Chi dao lién két t6 chirc cac hoi chg ving, khu vuc va hd
trg doanh nghiép, co s¢ san xuit tham gia trao d6i hang hoéa,
chia sé thong tin kinh doanh va xtc tién thuong mai, hoi thao
trao doi chia sé kinh nghiém trong san xudt.

- Chi dao thuc hién cac chuong trinh xuc tién thuong mai,
viéc kich cau tiéu ding san phim OCOP xuét hién ¢ nhiéu hoat
dong khac nhau nhu 16ng ghép vao cudc van dong “Nguoi Viét
Nam uu tién dung hang Viét Nam”; hd trg tham gia cac hoi chg
trién 1am thuong mai trén toan quéc; cac hoi nghi két ndi cung
- cAu quy md vung va qudc gia; chuong trinh dua hang Viét vé
noéng thon; chuong trinh dwa hang Viét vao hé thong phan phdi
trong va ngoai nudc.

- Chi dao cong tac truyén thong, cic hoat dong tuyén
truyén, quang ba, xay dung hinh anh, thuong hiéu nhim day
manh tiéu thy, thuc dy san xuat ndng nghiép, san phim cong
nghlep nong thon, phat trién lang nghé, cai thién va nang cao
doi song cho ba con ndng dan.

- Tao ra cac khong glan moi trudng thuan loi két ndi ngu(n
san xuat va ngum phan phbi, dap ung dugc nhitng mong muon
ctia cac chii thé, nha san xuit OCOP, qua d6 cac nha phan
phdi s& chia sé nhing tin hiéu thi truong, gidi thiéu nhimng tiéu
chuan kinh té va k¥ thuat dé san pham OCOP ¢6 thé dtng viing
trén thi trudng tiéu thu.

- Ung dung cong nghé thong tin va chuyén dbi sé trong
truyén thong; xay dung hd so va quan 1y dir liéu san phim
OCOP, s) hoa qua trinh tiép nhan hd so, chdm diém, phan hang
san pham; s6 hoéa san phdm va xay dung hé thong truy xuét
ngudn gde theo chudi gia tri san phdm OCOP; hudng t6i hinh
thanh hé thdng co s dit liéu qudc gia vé& Chuong trinh OCOP.

- Phat trién thuong mai dién tir cho san pham OCOP thong
qua cac san thuong mai dién tur, cac kénh ban hang truc tuyén
(online), ban hang tuwong tac truc tiép (livestream), ddc biét cho
céc san phdm c6 quy mo nho, san phiam dic san ving mién,
dia phuong.

- Trién khai sang kién “MJ&i nong déan 1a mot thuong nhan”
nham t6i uu héa tmg dung cong ngh¢ so trong san xuat, thuong
mai san pham OCOP.

- Ung dung khoa hoc va cong nghe trong cong tac quan ly.
Xay dLrng hé thong truy xudt nguon goc san pham OCOP; bua
san phdm OCOP 1én san giao két ndi cung cau; phat song trén
truyén hinh, dang trén cac trang béo, tap chi, cong thong tin
dién ti ciia huyén va tinh; thuong xuyen cap nhat thong tin san
pham OCOP trén hé thong truy xudt nguon gbe nong lam, thuy
san, thuc phdm huyén dé quang ba, két nbi cung cau. Lira chon,
tham gia phan phdi san phdm OCOP trén céc trang mang gi6i
thiéu va ban san pham nong san, san pham, cac trang ban hang
online hodc cac t6 chirc, c4 nhan tu xay dung trang website dé
gi6i thiéu va ban san pham cia minh.

- T6 chirc Hoi nghi Ddi tic OCOP, xdy dung “Mang ludi
Déi tic OCOP Mai Son” véi sy tham gia ctia cac to chiic
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OCOP (chia sé thong tin, gap g, dam phan, ky két thoa thuan,
hop ddng...) nham lién két cac chua thé thyuc hién chuong trinh
Vi cac doanh nghiép trong va ngoai nudc; hinh thanh cac mo
hinh lién két theo chudi gia tri gin v&i chun hoa ving trong
ddi véi cac san phém nong nghi¢p chu luc cta huyén, qua do,
hd trg mot phan kinh phi dé cac doanh nghiép, hop tac xi dau
tu may moc, trang thiét bi nham tao ra chudi sin pham ché bién
c6 gia tri gia tang cao.

Thir séu, ting cudng cong tac kiém tra, danh gia hoat dong
thuong mai hoa san pham OCOP. D¢ thyc hién tot giai phap
nay, UBND huyén Son Duong can tap trung vao cac ndi dung:

- Xay dung ké hoach kiém tra ngay tur dau. Trong ké hoach
kiém tra can phai theé hién ro: chu thé thuc hién hoat dong kiém
tra, thoi gian kiém tra, ngi dung kiém tra, cach thurc kiém tra.

- Xay dung cac tiéu chi kiém tra: Tiéu chi kiém tra cho timg
hoat dong thuong mai hoa san pham (Cac tiéu chi kiém tra cin
lugng hod dugc dé chu thé thuc hién kiém tra thuan loi khi tién
hanh kiém tra).

- Co quy trinh kiém tra gém: chuén bi, thuc hién, xu ly Kkét
qua sau kiém tra, tong két, rat kinh nghiém).

- Phong Nong nghiép va Phat trién nong thon véi vai trd
la don vi cha tri thyc hién chuong trinh OCOP ¢6 trach nhiém
hang nam phdi hop véi cac phong, nganh t6 chirc lam viéc,
kiém tra viéc thuc hién hoat dong thuong mai hoa san phém
ctia chu thé OCOP. Kiém tra cong tac chi dao, huéng din cia
UBND cép huyén dbi vi co so vé thuc hién quy trinh t6 chirc,
phat hién nhitng khé khin, vuéng méc, kip thoi tham muu, dé
xudt giai phap thdo g&. Chu tri, phdi hop véi cac co quan co
thdm quyén t6 chirc kiém tra, giam sat viéc trién khai thuc hién
hoat dong thuong mai hoa san phém OCOP trén dia ban huyén.

- T4 chirc kiém tra, giam sat chat ché viéc sir dung kinh phi
cho céac hoat dong thuong mai hoa san pham OCOP, trong d6
dac biét chu y ddi véi cac hoat dong chua hi¢u qua hodc cé su
thay ddi vé hinh thire t6 chte hoat dong thuong mai hoa san
pham OCOP.

- Tuyén truyén, van dong va hudéng dan cac chu thé kinh
doanh diém gi6i thiéu va ban san pham OCOP ding ky diém,
van hanh theo quy ché; thyc hién quan 1y nha nudc vé hoat
dong thuong mai dbi voi hé thng trung tam, diém gidi thidu
va ban san pham OCOP theo quy ché da dwoc UBND tinh ban
hanh.

4. Két luan

Chuong trinh OCOP cua huyén Son Duong, tinh Tuyén
Quang c6 vai trd rét quan trong trong tai co cau nganh nong
nghiép gin véi viéc thuc hién xay dung nong thon moi tir
huyén dén cac x4, thi trin trén dia ban huyén, da duogc khéng
dinh 1a hudng di ding va tré thanh chuong trinh phét trién
kinh t& quan trong ciia huyén. Tuy nhién, sau 4 nam trién khai
thyc hién Chuong trinh, van con mot s6 han ché. bé phat trién
san phdm OCOP cua huyén Son Duong, tinh Tuyén Quang
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trong thoi gian t6i, bai viét da dé xuit mot sd giai phap gém:
Tiép tuc ra soat va hoan thi¢én bo may quan ly, diéu hanh, chi
dao Chuong trinh OCOP tir huyén dén x4, thi trin; Cing ¢
ra soat va hoan thién hé théng van ban nham hd trg va tao
diéu kién thuan lgi cho chii thé OCOP; Ting cudng cong tac
tuyén truyén, ning cao vai tro, trach nhiém cua cép ty, chinh
quyén co so trong lanh dao, chi dao trién khai phat trién san
phém OCOP; Xay dung ké hoach hoat dong thuong mai hoa
san phim OCOP phu hop véi diéu kién thyc té dia phuong;
Pa dang hoda cac hoat dong thuong mai hoa san phém OCOP;
Tang cudng cong tac kiém tra, danh gia hoat dong thuong mai
hoé san pham OCOP.
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50 Chu Thanh Bin, Nguyén Viét Ha, Neuyéi Hiru Thing, Bio Noc Anh, Trin Bao Trim Dinh gid khi néng khéng mit s ndm bénh thye vt cia chiing Xa khudn Streptomyces murinus XKH6 phin Iap tirdét tring nght tai Hung Yen, 1l 55
51 Nguyén Hitu Vin, Pham Trung Canh, Lai Vn Quyén, Pham Thi Ngd, Pham Vin Khoi Mo hinh phi tuyén nude nong md phing dong chy sau v dp trén nén ddy ha hru phite tap ding hé toa d§ (b, 5. 11 61
] P et Binh Chi Mih Trinh Hodne Oucin Neawéh B Minh Newrdo Vi ] o
5 Treon Yuinfin, B an Dron, NeuyenDin Chie Min, T Hoing O, Newyen Dt Minh, Ngwen Vi | gy s i o e i phin b i dinh v didu Kb e h v i ADCS it ph v oo Do
Thitc, Lé The Sodt, Nguyen Thi Phirong
53 Trin Ha, Nguyén Thi Hong, Vi Vin Licu, Vi Thi Xen Nghién ciru ché tao vit liéu Zinc phthalocyanines: D trung chu tric va tinh chit quang, 12 7
5 Dinh Th Hin, Trin Vi Diéi Ngoe, Nguyéin Thi Thao Anh rdng cia BaSiO) Ién hé s bién dang cia gom 4p dién khong chi nén Bi, N TiO, no|n
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Nguyén Trong Hodnh Phong, Nguyén Hong Hodng, V3 Ha Tuyét Hanh, Lé Vin Todn, Lé Xuin Cuong, Pham Thanh
35 Minh, Nguyén Lé Anh, Lé Van Diép, Binh Ngoc Bao Nam, Mai Phucc Minh Thanh, Nguyen Ding Khoa, Ho Hoang | Nghién ciru diéu ché san pham phan img Maillard cia chitosan-glucose sir dung chitosan chiéu xa va thir nghiém bao quan dau tiy. 12 17
Thang, Do Tam Nhan, Tran Anh Thong, Biii Duy Du
36 Puong Thi Su Sanl, Nguyén Vin Thanh Phén I3p v tuyén chon ndm men lén men rrgu vang khom Tc Ciu (4nanas comosus). 12 n
57 Lé Hing Quang, Nguyén Thi Minh Khanh, Nguyén Th Trang, Trin Thi Hai, Lé Vin Trong Nghién ciu xic dinh ede thanh phan dinh duing va tic dung chong oxy héa ciia mt s loai rau baby hy Cii. 1 bi]
38 Nguyén Vin Tam, Nguyén Quinh Nea, Nguyén Thi Pheong, Trinh Vin Viegng, Nguyén Thi Hieong, Tran Thi Lan | Két qud e din tén khoa hoe vA phén tich ham hrgng allantoin cia cac mAu Hodi som thu thip tai Bk Lik, 1 3
59 Ngd Hong Duuong, Hodng Bing Hicu, La Viét Hong, Pham Bich Ngoc ('ng dung h¢ thng CRISPRICas9 trong chinh sira gen d Bacllus spp. 12 36
Nguyén Th M5 Hanh, Hodng Thanh Ting, Hodng e Khai, Nguyén Thi Nhu Mai, Vi Qudc Lugn, B3 Manh Cieong, | . . o P S S
) 1 d ; bn v )
60 il Hin i, N Trton Giang Hoing Th Nhe Phiong i Fin L&, Dume Ton Nt Sir dung DNA barcode trong phén tich da dang di truyén va nhan dién mot so lodi Kiwi (ctinidia spp.). 12 f
Knoa hoc Ky thudt va Cang nghé
6l Cao Pie Danh, Lé Thé Tim, Thds Vin Binh, Tran Thj Nedn, Lé Ding Quang, Ho Dink Quang, Nguyen Cao Ceong, | Nghién citu san xut va thi hoat tinh khang ndm Phytophthora spp. giy thi qua va Colletotichum spp. gay bénh than thu cia ché phim sinh hoe nhya diu nghé | 0
Nauyen Thi Ha, Lé Thi Thu Hiép, Tran Phuong Chi, Deong Thi Ngan ket hop véi nano bac v chitosan. :
6 Nguyén Vi Viét Link, Pham Thi Hing, Hujnh B Phi Anh hung cia polysiloxane ti tinh chit chéng thim va co tinh cia vii cotton, 1 50
63 Nguyén Thi Hanh, Hac Thj Nhung, Hoang Van Ton, Lé Nht Thiy Giang, Hodng Mai Ha, Nguyén Van Tuyén Nghién ciru tbng hop nano kém borate vi dénh i kh ndng ching chdy cia b hp nano kém boratelphosphor dolgraphite gidn ng trén nén nhya HDPE. | 56
64 Ch Vit i, Chu Thi Anh Xudn, L Thi i, B M O, Khica Thi i, Nguyén Phong Tho, Ho Kim Din, ¢ Tén Ha | Tinh chat quang cia vt léu Sr,Ti0, pha tap on Eu” ehé tao bing phuong phép phin img pha rin, 1 [
65 Nguyén Thi Ngoe Lan, Lé Hodng Bich Nga, Tran Thanh Huyén, Trin Thi Thiy Qujn Xiie nhn phuong php xét nghiém glucose mu trén may duimg huyét tai chd (POCT) Aceu-chek Inform 11 I 08
66 Chu Thi Bich Phuegng, Nguyén irc Hodng, Phan Thi Phurgng Trang Phit trién vector biéu hién mang promoter Pgrac100 dwgt cim g bisi IPTG va sap nhdp gen gfpt vio b gen vi Khudn Bacillus subtilis tai locus facA. 1 75
. i Dic, Nouyer / Neurén Kin Thi Nowén Duy Vi i W i i
67 Ha.ang ThiBip, Nguyen m Anh]_Dzmng, Netyén Kien Thi Dung, Nesyen Dy Vi, i Thi Qujh Trang, Trin Nghién ciru phat trién h¢ thong tinh toan dy béo va thu thip dir liéu nghién ciu siu keo mua thu trén cdy ngd. 3 8
Thi Thu Phieong, Pham Minh Trién
68 Lé Vin Duy, Nguyen Thi Thé, Trin Hodng Phong, Nguyen Anh Mai Ung dung vit igu chiét pha rin tong hop tir chét ing ion trong phan tich mt s thudc trr siu ho carbamate. 3 Iy
69 Trin Anh Son, Bodn Dinh Qudn, Pham Anh Vi, Vi Hong Som, Hodng Vin Han, Pham Thé Tan, Chu Vi Tudn Nghién citu dnh huing e tbe 49 bién dang dén e tinh chdt chiu kéo cia hyp kim Cu, Ni, da tinh thé sir dung phuong phdp md phéng djng lye phin ti. 3 55
70 Trin Thé Quang, Nguyén Hodng Linh, Neuyén Minh Son, Nguyén Vin Hgi, DG Vin Truing Anh hudng bién dang dén duimg cong dién tr eia vt igu PHTIO), chu tric xdp. 3 60
1l Ngd Th Hirong, Ngd Tién Tho, Nguyeén Bing Hién, Treong Qudc Phong, Tran Vn Son Diinh gié gia tr chin doan cita khay thir phit hién nhanh khéng nguyén virus rubella, 3 65
n Neuyén Huy Viegng, Trin Vin Quang, Nguyén Thi Nhd, Pham Tucn, Vi Bi Thao Nghin eiru dinh gia inh hung cia qua trinh hoe hoi nude ngim dén lugng b cip ty nhién cia ting chia e Holocene trong cée gidng et inh Bén Tre, Vit Nam. 3 70
7 Nguyén Trong Bach, Dinh Vin Hién Anh hudng oiia NaCl, CaCl, vi sucrose dén tinh chit hvu bién cia agar i rong e chi ving (Gracilaria)ta Viét Nam, 3 76
Nguyén Thi Trang, Nguyén Boan Trang, Lé Hodng Dan, Lé Thi Ngoc Anh, Pham Quang Anh, Ngg Todn Anh, Nguyén R " a1k - PR,
A Thanh Sang, Hodng Thdi Thanh, Ha Hiru Hao, Nguyen Bike Nhy, DG Thi Huyén Trang, Nguwyén Thanh Tudn Sing locngumang dj it gen SRDSA gy thiu hyt alpha reductserén thai phy Vi Nam. ! #
% Trn Thanh Thi, V3 Bich Xodn, Nuyén Thi My Yén, Trin Thi Hodng Yén, Nguyén Xudn Ding, Pham Thanh Ly, | Anh huing cia 45 miin va vi tri dia I cdc eira song M Kéng Ion mt d va sinh khoi cia tom trimg Macrobrachium equidens Dana, 1852 (Crustace, . 4
Ngd Xudn Quang Palaemonidae).
76 Vi Vin Tudn, Vi Thi Huyén Trang, Triéu Thi Hirong Nghién ciu bio ché gel ria tay Ché xanh, 7 51
7 Nguyén Negc Hiéu, Cao Kim Xoa, Dirong Hodng Kim Kiéu, Hujnh Quang Khinh, Ho Khn Bitc Dinh g két qui sém chén dodn va diéu trj tbn thong dong mach Khoeo trong chén thirong vig g6i tai Bénh vién Binh Dan, 7 55
78 Trn Nam Chung, Ding Hong Hoa, Bii Som Nhdt, Bing Chi Hiéu, Nguyén Vin Himg, Trin Vin Khnh Tong quan duge didu tr va dc diém 1Am sang, cin lAm sing & ngudi bénh loan dudng co vig dai chi. 7 02
79 Trinh Ngoc Ai, Nghi Khdc N, Nguyén Tan Than, Li Cao Thing, Nguyén Tién Ding Diinh g de diém ede ding G1 trong phuc tring gidng lia mia Tai Nguyen (Oryza sativa) tai tinh Tra Vinh, 7 67
80 Lé Thi Hang Tham, Tran Thi Hai Yén, V5 Thi Minh Tha, Nguyén Viét Tudn, Nguyén Minh Thanh Phin tich gen biéu hign cia budng trig tom i (Penaeus monodon) lién quan dén tinh trang sinh san dura vao hé gen tham chiéu, 7 74
81 Lé Vin Thugn, Bio Viét Hai, Nguyén Thai Hop Nghién ciru, thiét k€ may ty djng cit thude phong NDSI-ZK va OCT-LB4IM. § 3l
82 Nguyén Thi Thom, Pham Th Nam, Treong Thi Nam, Dinh Thi Mai Thanh, Trin Bai Lim Phit trién cim bién dién hia PANI-CNT mang xic tic N0 tmg dung trong pht hin methanol, 8 8
8 Pham Thi Lan Huong, Nguyén Vin Giang, Hodng Quang Bac, Nguyén Vin Quang Phit xa hing ngoai gin cia vit ligu Li ZnSn,0, pha tap Cr* duge chétao b:“mg phan img pha vin, 8 46
84 Bii Thj Thu Trang, Hodng Th Hué, Nguyen Thi Hong Hanh, Nguyén Thi Hodi Throng Nghién ciu thye trang phit sinh va thu gom chét thai irvo lon nhm & e h gia dinh tai quin Bc Tir Liém, thanh pht Ha Ni. 8 51
& Phan Cao Thing Pham Anh T, Ny Dy Lim T01 lru ha mdt 50 yéu to cong nghé tién xi Iy bang thiiy phan enzyme pullulanase ket hop qua trinh thay nhiét dé san xuat tinh bt khéng tiéu héa RS3 tir nguyén § 5
liéu bt gao.
86 Trn Phong Chi, Hoang Thi Lé Hing, Trin Binh Thing Nghién ciru anh huémg ciia tién xi 1§ lanh dong va Ién men ni sinh dén chét hugng va ths gian ché bién hanh den bing phwong phap nhit dm, § 64
& f:;il:; Xoa, Lé Bao Tra Giang, Nguyen Ngoc Hiéw, Nguyen Hoang Bao Han, Truong Thi Ngoc Diem, Tang Ha Diah g kit qui i collgen g 5ng trong i bt thodi hod Kidpg i Vit hin ik g, 8 1
88 Ngd Thi Huyén, Nguyén Yudn Vinh, Tdn Binh Giang, Lé Thi Kin Nhung, Dinh Hng Thai, Trdn Ding Thanh Buc diu dinh gi hi¢u qu cia quin trj tinh gon ¢ quy trinh khim bénh ngosi trd tai Bnh vién Hivu nghi Viét Dic. § T6
89 Lé Thanh Binh, Trueong Minh Ngoc, V6 Dinh Quang, Phan Thi Phugng Trang Phin I3p va tuyén chon cic ching xa khudn Streptomyces c6 khi ning a6i Khing vi Khun Ralstonia pseudosolanacearum TXC-Rasto ghy béuh héo xanh trén chy dwaleo. | 100B | 42
9 Nguyén Ba Tho, D6 Thi Mai Trinh, Nguyén Thi Lién, Trwomg Minh Ngoc, Neuyén Van Vink Phin I3p va tuyén chon mit s chiing vi sinh e6 khd ning khi khi hydrogen sulfide tir phan chim Yén, 106B | 49
9] Ngd Hai Long, Lint Hodng Pt d Vit Hodng, Lé Vin Binh, Cao Khic Thign, Hoing Ngoc Nhin, Banh Oudc Tudn | Ché tao laser quang sgi cing sudt cao - Bdio cdo sb 1: Nghién curu phit trién mach diu khién bom laser diode cong sut cao. 10DB | 53
9 Nauyén Quang Hai, Nguyén Bt Thi, Giang Manh Khdi, Pham Chi Hiéu Dé xuit phuong phap sir dung thi gide mdy trong dénh gia d chinh xéc cia canh tay robot IRB 4600 tai Vién Ung dung Cing nghé. 106B | 59
9 Nguyén Vin Thanh, Nguyén Thinh Hop, Ding Thi Thu Hong, Nguyén Van Tich, Lé Thi Giang Khio st tinh chdt bé mit dp phi TiN va CrN trén nén thép SKDG1 thim ity theo cong nght xi I bé mit duplex, 10bB | 64
M Diing Tho Yen Linh, Nguyén Tién Dat, Bodn Hodng Linh, Nguyén Ngoe Dip, Teong Thi Nguyét Anh, Chu Yudn | Nghién ciu s dnh huimg cia ham lugng va phuong phap xi I sgi iy tinh dén tinh chét cia hat nhua compound ché tao ir nhya polyethylen § trong cao tii ché s | @
Quang gia cwdng soi thily tinh ngan bang phuong phap ép din hai true vit,
95 Ding Hong Anh, Pham Thi Thu, Nguyén Thu Vi, Giang The Viét, Nguyén Thi Thanh Mai, Trin Bao Trim Nghién ciru cdng nghé sin xudt rwgu tréng ti hat tam gidc mach thu hoach tgi Ha Giang, 10B | 75
9% Nguyén Sing, Pham Anh Tuin, Lé Ha Hai, Tran Thi Thu Hodi Nghién ciu dnh huémg cia tf ¢ sdp ong, sap g va carboxymethyl cellulose dén dic tinh hoa Iy cia ché phm tao mang va khd ning hdo quin qua chanh leo tim. 11 66
97 Duwong Dic Hing, Duong Cang Nguyén, Trin Th Hang Bio quin lanh siu md van tim ngubi dé ghép tai Ngin hing Mo, Bénh vién Hiru nghi Vigt Bic trndm 2018 dén nim 2023, | %
Trn Nguyén Phiong Lan, Nguyén Thanh T5, Mai Thi Thu Siong, Ned Treong Ngoc Mai, Nguyén Minh Nhwe, Cao | . S : AU
98 L Neoe Harl, Lé han Himg,Pham Th Nim Tong hop va ddc trung ciia vt liéu hydroxyapatite tir xwong lgn bang phwong phap thity nhiét. 12 4
99 L Thanh Ninh, Nguyén Th; Tinh, Bii Thi Thu Huyén, D3 Niue Quinh, Vi Bui Lam, Nguyén Tién Diing Anh hurdng ciia dung mdi dén hicu qué thu nhdn hop chit polyphenol va hoat tinh ching xy héa cia cao chiét I i (Psidium guajava L.). 12 54
100 Nauyén Trong Bach, Nguyén Thi Ngoc Anh Anh hurmg cia mt s yéu t dén trang thdi va tinh eht hwu bién cia gelatin tich chiét tirda cé tra (Pangasius) i Vigt Nam. 12 60
101 Dutong Bite Hing, Nguyén Vi Chinh, Trin Thi Hing Tinh hinh nhiém khudn cic sin phim md ghép ddng loai tai Ngin hang Mo, Bénh vién Hiru nghi Viét Di. 12 65
102 Trin Thi Hong, Duong Thi Phrong Nhung G php phit trién san phim OCOP cia huyén Son Duong, tinh Tuyén Quang, noo|m
Khoa hoc Y - Duge
103 Nguyén Hoa, Vi Vin Du, Nguyén Th Nhue Qujnh, Nuyéin Lé Vin, D3 Nggc Anh Xic dinh ede kiéu gen va phin tich da hinh gen ompA eiia Chlamydia trachomatis phan 1gp tir duong sinh dye ciia phy nit Viét Nam bj vo sinh, 2 |
104 Nguyén Th L¢ Thiy, Neuyén Minh Tudn, Pham Thi Kim Tram, Nguyén Ding Quin Bicu hién v tinh ché doan riit gon peptide ngoai bio ciia enzyme chuyén déi angiotensin 2 (rhACE2) c6 khd ning gin véi protein gai cia SARS-CoV-2, 2 8
Pisey Chantha, Nguyén Thanh Khiém, Nguyén Ham Hgi, Nguyén Ngoc Hing, Trin Hiéu Hoc, Luong Tuin Higp, f R e K P, Boaa G A na .
105 3 Vi Min, B i Ding, Newn Té D Pham Hang Quing Dinh gia ket qua ky thudt noi tuy - rudt kiéu Blumgart theo Satoi céi bién trong phau thudt cat khoi t4 tuy tai Bénh vign Bach Mai. 2 14
106 Nguyén Xudn Phic, odn Vin Vién, Tran Manh Hing Xy dymg md hinh dnh gid con ting huyét ap trén chugt nhit, 2 20
Nguyén Thanh Binh, Nguyén Thi Thu Hién, Ngd Thai Minh Qudn, Duong Phuong Thanh, Trin Thi Thanh Thy, o R PO S SV S SR S ,
1o Nhan Ngoe Hién, Neuyén Khdinh Hod, Hodng KC Huong, Nguyén Tudn Kict, Nguyén Minh Can, Huginh Duy Thdo Ung dung mingcollgen i mang i ngudd i gid (€ ubi e € biobimdich trongky ngh md. : %
Lé Quang T, Phan Hiu Hing, Vi Thi Thanh Tam, Trong Gia Huy, Trin Nguyén N Hiéu, Hodng Thi Diu L . - , gL PR )
108 Thida, Trin Lé Bio Hi, T6 Minh Quin, Ngl(\'& Thi Neoe M5, odn Nwén Vi Diénh gid bwge dau img dung gel protein tir thin ho trg ghép da trong diéu tri vét thwong mat da dién rong, 2 n
. Aps Ao Al A e wR o SoLhd B3 2k 2w LA s Al A A 2 11 3 -‘
109 Phan Bing Thii Phumg, Newyn Thiy Do, T Vi Ba Do hiru .thl_l th pha'n <rl mdt s6 thoi diém ndhoa trong ngdy khac nhau va anh hwong den kha ning ket hat cia mot 5o giong kho qua (Momordica charantia L) ) )
trong tai TP Ho Chi Minh.
110 Thn Thi Trang Uyén, Trinh Phuong Bing, Nguyén Thu Huyeén, Hodng Huong Dicm, Nguyén Thanh Liém Phin tich biéu hién mit sd eytokine va yéu t ting trwimg té bao trong dich ndo tiy ciia bénh nhén i loan co tron, viém iy ct ngang va I, 5 1
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111 Neuyén Bite Phic, Nguyén Qujnh Anh Hiéu qu nugi in qua sonde bang sip nhi gigt cho ngudi bénh tai Bgnh vién Hiru nghi Ba khoa Nghé An. 5 7
112 6 Thj Thu Hién, Nguyén Thi Hoa, Nguyen Thi Kim Tién Méilién quan giira Khng thé khdng Topoisomerase I v ton thuong mit s co quan trong hénh xo cimg bi b thing tai Bénh vién Da liéu Trung wong, 5 12
113 Pham Thi Ha Trang, Truong Viin Hanh, Tran Thanh Ditong, Hodng ink Can Nghién ciu ché tgo kit LAMP chin dodn sin 14 gan nho Clonorchis sinensis nhiém trén ngubi, 5 18
114 Neuyén Thi Phuong Ty, Hira Hodng Oanh Dinh gid tic dung gim dau cia cao dc chiét xudt tir Bim bip, Ngi tréo, Thanh tio va La l6t trén thye nghiém. 5 )
115 Do Gia Bach, Doan Thi Thiy Linh, Liru Thi Thiiy Ngdn, Lé Thi Hoi Phin Iip, tuyén chon va dénh gia de tinh cac ching Bacillus tiém ning img dung cho ché phém probiotic. 5 9
116 Hodng Giang, Trinh Hang Son, Phan Viét Curong Céi tiép eAn quin I danh sich ngudi bénh choghép thin, 5 4
17 Nguyén Tudn Linh, Dodn Quang Huy M hinh béuh tAt tai Khoa Y hoe G truyén mit s6 bénh vién huyén tinh Quing Binh, 5 40
118 Nguyén Ngoc Diép, Bocin Hodng Linh, Nguyén Tién Bat, Bing Thio Yén Linh, Tuong Thi Nguyét An Nghién ciru ede yéu t anh hudng dén tinh cht cia vt liéu phén hiy sinh hoe ché tao tir nhua polyhydroxyalkanoates gia curimg cellulose vi khudn, 9 1
119 Nguyén Xuin Bach, Nguyén Hitu Tu, Pham Thanh Son, Ned Quang Mink Thiét ké chu tric nano bac tuin hoan 2D tao higu i cfng hudng plasmon bé miit ving hong ngogi ghn g dung cho cam bién, 9 7
120 Thi Hanh Dung, Trinh Thi Minh, Ng Anh Ngoc, Nguyén Thi Ngan Giang, Tran Vin Tudn Buic déu nghién ciru chuyén gen vao ching ndm soi thye phém Aspergillus luchuensis AL sir dung i khudn Agrobacterium tumefaciens. 9 12
121 Lé Thi Hodng Yen, Dd)1g Thi Hoang Anh, Lé Thi Thanh Hm'én, Nauyén Duy Trinh, Trinh Tam Kiét Téng quan vé phan logi nim Thwgng hoang Tropicoporus linteus (Phellinus linteus) v mit s6 gdc nbin méi vé ndim Thurgng hodng & Viét Nam, 9 18
0 iﬂ; “ZZ; [’{'ZLCL@ Than inh, o ThiNguyt Nty Dio Thanh Huong, Neyén ThLicn, Bang NeoeTin | gy 004 cho chimg Baclls Kb ning phing rie st den (Opisin arenosll Walke) gy b trén cy it i Bén Tre, 9 |x
123 Vi Xudn Tao, Trin Bao Trim, Bio Nggc Anh, Truong Thi Chién, Bii Lan Phong, DG Thi Kim Trang Nghién i chon gidng ndm Cordyceps miliaris mang gen gid tinh don cho nng sut, chét lugng qu thé cao va dn dinh, 9 3
124 Hodng Ngoc Nhdn, Khing Minh Ding, Pham Chi Céng Nehién ciu thiét k€ h¢ thong gidm sit khong day, tir xa ham lugng mude trong dau my bién ap truyén ti. 9 39
125 Trin Thi Hai, Nguyén Khn Linh, Pham Quang An, Nguyéin Thi Hoa, Nguyén Hai Ha Bio cdo ca béuh roi logn d trir glycogen do dit bién di hop tir hite trén gen G6PC. 9 4
126 Dutong Bite Hing, Dirong Céng Nguyén, Trin Thi Hing Dic diém cac minh xuong so bio qun dé ghép tu than tai Ngin hang M, Bénh vign Hiru nghi Vit D, 9 49
17 Nguyén Vi Tuyét Nhw, Nguyen Thi Ai Nbi, B Quang Duong, Nguyén Bikc Han T wu hod cbng thite vién nén ddp thing ehira eao kho sy phun Mt nhén (Eurycoma longifolia Jack). 9 53
128 Triéu Qudc Vieomg, Nguyen Tran Ngoc Vi, Nguyen Hiru Lac Thisy, Treong Ngoc Tuyén Tong hop va tiéu chun héa tap chit lién quan aceclofenac ethyl ester va aceclofenac benzyl ester cia durc chit aceclofenac. 9 60
Khoa hoc Nong nghiép
i Phuone Mot Newvan Vin Ba. Trn T i e P —

9 %ﬁ% Z”’;:irxz‘;’;’;’;“:; ”[’(g f;;f’;a:’zf:g;;m’;j“lj;a‘;" D"D’;Zhl””.n”“'" Ve T o Chit 00, o gty i i quan b phit i chig o i Mg ) |
% LéThe Bién, Hodng Thanh 'Tl'rzzg‘ Nguyén Thi Nhue Mai, Hodng Dic Khdi, Do Manh Cucng, Truong Hodi Phong, Phit sinh hinh thi in viro, hogt tinh enzyme Khng vy hoa va tich Iy hop chétthir cAp cia mau long thin ey Dip ha chiu dfing (Phyllanthus amarus) dudi diéu ) 9

Vii: Quac Ludn, Bui Vn The Vinh, Duwong Tan Nt kign Clinostat 2D.
131 Duomg Viin odn, Trin Thi Thu Thao, Bii Ti Thite, Nguyén Manh Tucn, Nguyén Tién Ding Xéic djnh mi quan h¢ di truyén ciiamt b dong Keo 13 tram (Acacia auriculiformis) bf‘ing chi thj ISSR, ) 55
132 Treong Phude Thién Hodng, Lé Thi Thio N, Lé Hodng Phic, Tran Trong Nghia, Bdo Uyén Trin Da Thanh phn va tin suit xudt hién cda ndm ré ndi cjng sinh (Arbuseular mycorrhizal fung) trong dit vimg é v ré ey rau tring tgi TP H Chi Minh, 2 60
133 Phan Thi Thu Hién, Nguyén Thi Kim Anh, Lé Th Tuyét Cham, Vi Thi Thiy Hang Nghién ciru nhn nhanh hai gidng cic ding tién ¢ (Gerbera jamesonii Bolus) bang k§ thuit nudi ey in vitro, 2 6
134 Lé Minh Tuing, Lé Hong Nhiéu, Lé Qude Viét, Nguyén Quang Diing, Nguyén Viin Tgp Khi ning dbi Khing eia cdic chiing xa khuén di véi ném Colletotichum sp. ghy bénh thén thur hai shu riéng, 2 75
135 Phan Thi Thu Hién, Nguyén Thi Ngoc Dinh, Lé Thi Tuyét Chm Anh huimg eiia mt s logi phan hiru co dén sinh trudmg, ning sudt va chit hrgng dura chugt (Cucumis sativus L) trong tai Vinh Phic trong didu kién nha lusi. 5 I
136 l\eanT;lQIf(]:;’;gT;}Zm Vi Ngin, Nguyen Vi Lan, Nguyén Phong Ting, Binh Thi g, L& Thinh Phung Auh hurdng cia thoi vy 6n mui hom, bén phin va tia canh dén ning sudt hom gifing S cam (Camellia oleifera Abel). 5 4
137 Neuyén Thi L, Nguyén Th Bin, Nguyén Thi Neoc Bich, Pham Minh Khoa Nhén gidng in vitro ey lan Hoang thio U 16i (Dendrobium wardianum). 5 52
138 ;f:1;12’faT;i”;iz:og;Z‘g%;%%Z;;Z;ZZ I;:’: S’ZULG Nape T Ngén Vi Binh Phan Hoing i L& X dinh da dang di truyén bing ehi thj phan tr v kh néng ti sinh chdiin itro cia cic ging du ty tai Lam Bong, 5 51
139 Nguyén Vi Hing, Tran Khanh Linh, Nguyén Thi Thanh L, Lé Trong Tai, Ngo Cao Cieong Hiéu qui hiép dong khing nim gAy hai vit iéu gb cia hot chit prevental, a-bromo-cinnamaldehyde va dong sunfat. 5 )
140 fIZthT)h(Lﬁe;hﬁ:; Ngwyn H dnh Trun,Fn Newyen Thiy Qujn,Fgnl T Ngo M Nwén Ngoe han, Dinh gié kh néing lén men cia Saccharomyces cerevisiace HG13 va ditu kién bio quin rgu vang tri gidc, 5 70
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18 ZL‘I’ZH%ZZ ;;”‘;;Z}Z;(Z‘;”CISZ’”BZ’ ;;‘;‘1%’:‘”" Cam Phag, Netyén T Lot Bdo TiFén T, | o ovan i gt biéngen BRAF VGUOE v mt i iém i i rong ung the i md tuyéngidp hénhi <15 em. 6 6
m ?;Zﬁ; aL; Neuyén Th Kiu, Nguyén Thi Thiiy Ni, Pham Vi Ting, Bii Nhue 1, Hujnh Long Todn, Nguyen Vi Dénhgi i i truimg i hoat dng nuditm i inh S Trng, 6 6

Bing Thuy Ha, T vin Minh ién, Phing Thi Bich Thu, Nguy en Thi Viét Ha, Bi Tl i Phirong Anh, Vi Hii Ten, Lirong ) )
145 Thi Mink, Nguyép Thj Thu Trang, Pham Thi Thanh Nga, Nguyen Thi Ngoc Hang, Lé Thi Hueong, Nguyen Vi Ngoan, Thi nghi¢m dénh gia an ton va tac dung ciia sin pham bao tir loi Khuan Bacillus trén tré em tiéu chay kéo dai. 6 7
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169 Nguyén Xuin Hodng, Vi Minh Hai, Lé Hodng Viét Nguyén Hiéu Trung Thie trang vA xu huéng quan 1§ chét thai rin sinh hoat khu vire Béng bing séng Ciru Long, 10 56
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QUY DINH VE BAI BAO DANG TAI TREN TAP CHI

Yéu cau chung

Bai béo glii dang trén Tap chi phai la bai bao nguyén thuy (chua dugc cong bd trude do). Tac gid khong dugc gli dang bai béo trén cac
tap chi khac cho dén khi c6 quyét dinh xét duyet clia Ban Bién tap.

Bai béo dai khong qua 10 trang (bao gbm ca bang biéu, ghi chu, tai liéu tham khao va phu lyc); font chii: Times New Roman; ¢ chif 13;
kh gidy A4, 1& trén 2 cm, I& dudi 2 cm, 16 trai 3 cm, 1& phai 2 cm.

Bai bao gli qua Hé théng gli bai tryc tuyén tai dia chi https:/b.vjst.vn/index.php/ban_b/about/submissions hodc c6 thé gl truc
tiép dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan CAu Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién td:
khoahocvacongnghevietnam @most.gov.vn.

CA4u tric cla cac loai bai bao khac nhau cé thé thay di tly theo loai hinh nghién ctiu va néi dung clia bai bao. Sau day la chi tiét cac
thanh phan chinh clia bai bao.

Ténbai bao

- Tén bai bao dugc V|et bang tleng Viét va ti€ng Anh, trén trang du cla bai béo, in dam, khdng gach chan hay viét nghiéng.

- Tén bai béo phai ngan gon, rd rang va phu hop véi ndi dung bai bao.

- Phia dudi tén bai b4o 1 tén tac gia khong viét chiic danh va hoc ham, hoc vi. N&u ¢é nhiéu tac gia 1am viéc & cac co quan khac nhau thi
tén tac gid dugc danh s6 ("2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét § cudi trang dau tién clia bai bao.

Khi liét ké co quan cong tac cla tac gia, can néu rd tén co quan va dia chi co quan (sd nha, tén dudng, phudng, quan, thanh phé, quéc
gia) béng tiéng Viét va ti€ng Anh.

Tom tit
Tom tt bang tiéng Viét va tiéng Anh (khoang 160-250 tif). Néu dugc myc dich, phuong phap nghién ctiu chinh, két qua nghién ciiu va két
lu&n chi y&u. Tu khoa béng ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhat 3 tii khoa). Chi sd phan loai (theo hudng dan).

1.Datvén dé/Dan nhap/Md dau

_ Dinh nghia van dé; tom qug van dé nghién cuiu da dugc cong bé trong va ngoai nudc, néu muc tiéu nghién ctu va giai thich sy lya chon
dé tai va myc tiéu nghién ctu dé thdy dugc tinh thdi sy, tinh khoa hoc va su can thiét clia van dé nghién cuu.

2. Dol tuong/VAt ligu va phuong phap nghién ciiu

Dai tugng nghién cuiu can trinh bay tiéu chuén lya chon, déc diém déi tugng nghién ciu.
Phuang phap nghlen cliu can néu rd cach tiép can nghién ctu, loai hinh nghlen ctu, phudng phap do Iudng, cong thic tinh ¢§ mau, phuong
phap x{ Iy 6 liéu, m ta ki cac ky thuat tién hanh trong nghién ctiu; cac quan diém, lap luan, y kién tranh luan, cac dn chiing...

3.Kétqud

Trinh bay day dd, khach quan céc két qua thu dugc sau nghién ctu, cac két qua nay phai phuc vu cho myc tiéu nghién ctu. Cac s6 liéu
phai chinh xac va khép véi nhau.

Phén két qua nghién cdu chi trinh bay céc két qua nghién cliu clia dé tai, khdng giai thich, so sanh va ban luan.
4.Banludn (phan nay cé thé gop vai phan két qua)

Chd yéu ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhan xét, danh gid mot cach khach quan céc két qua nghlen clu, c6 so sanh véi cac téc gia khac dé khéng dinh hoac phii dinh nhiing hiéu

biét da c6, qua dé néu dugc nhitng diém méi va déng gép clia dé tai. }

Du bao hudng nghién ciu ti€p va kha nang Ging dung céc két qua nghién clu vao thuc tién.
5. Kétluén

Néu két qua nghién ctu chli y&u clia dé tai ¢ tinh khai quat lién quan dén muyc tiéu nghién ctu, dé xuét cac vén dé tiép tuc nghién cuiu.
LG1 CAM ON (néu co)

Téc gia c&m on cac t6 chuic/ca nhan da tai trg kinh phi hodc hé trg cho nghién ciu.
Phu lue (néu co)

Ding tai bang s6 liéu, thong tin dé hé trg thém cho néi dung bai béo.
Chii thich va tai ligu tham khdo

Chi thich dugc dénh s theo thd tif xuat hién (22~ ) va dudc trinh bay ngay & cudi trang viét (footnote).

Cc tai liu tham khao dugc danh s6 theo thii ty xuat hién dé_chi dan chuing dugc trich dan & dau trong bai béo. S6 th( ty dugc danh trong
ngogc vuong, vi dy: [3] véi mot hogc [2, 5, 7-9] véi nhiéu s chi dan.

Luu y:

- Dai véi trich dn trong bai bao: tai lieu tham khao c6 nhiéu hon mét tac gid chi dé tén téc gia dau tién va cong sy, viét tat 1a cs, vi du: T.V.
Nguyen va cs (nam xuat ban) [th(f ty trong danh myc tai liéu tham khéo].

- D4i véi danh myc tai liéu tham khao cudi bai: tai liéu tham khéo bang tiéng Anh, céc tai liéu khong phai ti€ng Anh can dugc dich sang tiéng
Anh va chd thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai lidu tham khao 1a cac dudng link can b8 sung ngay truy cap.

Tac gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap(so) trang/so trang/trang dau-trang cudi (néu c6), s8 DOI (néu co),
URL (néu c6), ngay truy cap (ghi rd ngdn ngi nao néu khong phéi tai liéu bang tiéng Anh).

Téc gid: 1a tac gid/céc tac gia cla tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gid (chi viét tit dua Ién trudc) véi nhiing tai liéu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tli 4 tac gia trg I&n.

N&m xuét ban: ndm xuét ban cla tai liéu dugc tham kho, trich dan.

Tén tai liéu dugc trich dén: 1a tén bai bao, chudng/phan sach.. (chi viét hoa chii cai dau, trii tén riéng va sau d&u hai cham), viét trong
ngoac kép. .

Tén ngué‘n c6 thé Ia tén tap chi, tén sach, hay tén tai liéu gdc cla tai liéu dugc trich dn (phan nay dugc in nghiéng), viét hoa chii cai dau
tién clia mai tu chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hogc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang dau-trang cudi phan anh nai cu trd cla tai liéu dugc trich dén trong tai liéu nguon.

NEu c6 22 tai liéu tham khao do clng tac gia dau tién va cling nam cong ba, thi cac tai liéu tham khao nay can dugc danh dau a, b.. sau
nam xudt ban (vi dy: 1986a, 1986b...). ) )

Néu c6 mot s6 tai liéu tham khéo c6 cung 1 bai bao dugc trich dan cé s6 trang khac nhau thi can trich dan thém sé trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https:/b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.
Céc yéu cdu khac

- Bai viét khong dat yéu céu, Toa soan khong tra lai ban tho.

- Bai viét chi dugc dang khi phan bién nhan xét vé chat lugng bai bao dong y cho dang.

- Ban quyén: tac gia dong ¥ trao ban quyén bai viét (bao gom ca phéan tém tat) cho Ban Bién tap Tap chi.
Quy dinh nay ap dung tif ndm 2022 trd di.
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PHAN LOAI LINH VUC KHOA HOC

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

Khoa hoc xa hoi va nhan van

Tam ly hoc

Kinh té€ va kinh doanh

Khoa hoc giao duc

Xa hoi hoc

Phap luat

Khoa hoc chinh tri

Pia Iy kinh t6 va x4 hoi

Théng tin dai chling va truyén théng
Lich st va khao ¢ hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Phit trién bd cong cu thyc hanh phin hé xac dinh va diéu khién tw thé vé tinh
ADCS kit phuc vu dao tao.

Trieong Xudn Hing, Biii Nam Duwong, Nguyén Binh Chéu Minh, Trinh Hodng Qudn,
Nguyén Dirc Minh, Nguyén Vin Thire, Lé Thé Soat, Nguyén Thi Phirong

Nghién ciru ché tao vit lidu Zinc phthalocyanines: Djc trung céu tric va tinh
chét quang.
Tran Ha, Nguyen Thi Hong, Vii Van Liéu, Vii Thi Xen

Anh huéng cita BaSiO, 1én h¢ s6 bién dang ciia gdm 4p dién khong chi nén
Bi, Na, TiO,.
Dinh Thi Hinh, Tran Vii Diem Ngoc, Nguyén Thi Thao

Nghién ciru diéu ché san phim phén img Maillard ciia chitosan-glucose sir dung
chitosan chiéu xa va thir nghiém bdo quén diu tay.

Nguyén Trong Hodnh Phong, Nguyén Hong Hodng, Vo Ha Tuyét Hanh, Lé Vin
Toan, Lé Xuan Cwong, Pham Thanh Minh, Nguyé~n Lé Anh, Lé Van Diép, Dinh Ngoc
Bdo Nam, Mai Phitée Minh Thanh, Nguyén Piang Khoa, Ho Hodng Thing, PS Tam
Nhn, Trdn Anh Théng, Biti Duy Du

Phan 1ap va tuyén chon nim men 1én men rwgu vang khom Téc Ciu (Ananas
comosus).
Duong Thi Su Sanl, Nguyen Vin Thanh

Nghién ctru xac dinh cAc thanh phén dinh dudng va tac dung chdng dxy héa ciia
mit s6 loai rau baby he Cii.

Lé Hong Quang, Nguyen Thi Minh Khanh, Nguyén Thi Trang, Tran Thi Hdi, Lé Van
Trong

K#ét qua xdc dinh tén khoa hoc va phan tich ham lrong allantoin ciia cac miu
Hoai son thu thap tai Pik Lik.
Nguyén Van Tam, Nguyén Quynh Nga, Nguyén Thi Phwong, Trinh Vin Vieong,
Nguyén Thi Hirong, Tran Thi Lan

Ung dung hé thng CRISPR/Cas9 trong chinh sira gen & Bacillus spp.
Ngo Hong Duong, Hoang Pang Hiéu, La Viét Hong, Pham Bich Ngoc

Sir dung DNA barcode trong phén tich da dang di truyén va nhin dién mét sb
loai Kiwi (Actinidia spp.).

Nguyén Thi My Hanh, Hodng Thanh Tiing, Hoang Déic Khdi, Nguyén Thi Nhiw Mai,
Vii Quéc Ludn, 6 Manh Cuwong, Huynh Hitu Pire, Nguyén Truong Giang, Hodng
Thi Nhur Phirong, Bui Vén Lé, Dwong Tin Nhit

Téng hop va dic trung ciia vat liéu hydroxyapatite tir xwong lgn bing phwong
phap thiy nhiét.

Trdn Nguyén Phirong Lan, Nguyén Thanh Ty, Mai Thi Thu Siong, N6 Trirong Ngoc
Mai, Nguyé~n Minh Nhut, Cao Luu Ngoc Hanh, Lé Phan Hung, Pham Thi Nam

Anh huéng ciia dung mdi dén hiéu qua thu nhén hop chit polyphenol va hoat
tinh chéng 6xy héa ciia cao chiét 14 di (Psidium guajava L.).

Lé Thanh Ninh, Nguyén Thi Tinh, Bui Thi Thu Huyén, B6 Nhuw Quynh, Vi Pai Lam,
Nguyén Tién Diing

Anh hwong ciia mt s6 yéu t6 dén trang thai va tinh chit lwu bién ciia gelatin
tach chiét tir da ca tra (Pangasius) & Viét Nam.

Nguyen Trong Bach, Nguyen Thi Ngoc Anh

Tinh hinh nhiém khuén cAc sin phdm md ghép ddng loai tai Ngén hang M,
Bénh vién Hiru nghi Viét Dirc.

Durong Dirc Hing, Nguyen Van Chinh, Tran Thi Hang

Giai phap phat trién san phim OCOP cita huyén Son Dwong, tinh Tuyén Quang.
Tran Thi Hong, Duong Thi Phirong Nhung
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Developing a practical kit for satellite attitude determination and control ADCS
kit for training purposes.

Xuan Hung Truong, Nam Duong Bui, Dinh Chau Minh Nguyen, Hoang Quan Trinh,
Duc Minh Nguyen, Van Thuc Nguyen, The Soat Le, Thi Phuong Nguyen

Fabrication of Zinc phthalocyanines: Characterisation and optical properties.
Ha Tran, Thi Hong Nguyen, Van Lieu Vu, Thi Xen Vu

Effects of BaSiO, on the strain properties of Bi Na TiO,-based lead-free
piezoelectric ceramics.
Thi Hinh Dinh, Vu Diem Ngoc Tran, Thi Thao Nguyen

Study on preparation of Maillard reaction product of chitosan-glucose using
irradiated chitosan and evaluation of strawberry preservation.

Trong Hoanh Phong Nguyen, Hong Hoang Nguyen, Ha Tuyet Hanh Vo, Van Toan Le,
Xuan Cuong Le, Thanh Minh Pham, Le Anh Nguyen, Van Diep Le, Ngoc Bao Nam
Dinh, Phuoc Minh Thanh Mai, Dang Khoa Nguyen, Hoang Thang Ho, Tam Nhan Do,
Anh Thong Tran, Duy Du Bui

Isolation and selection of yeast strain for Tac Cau pineapple (4nanas comosus)
wine fermentation.
Thi Su Sanl Duong, Van Thanh Nguyen

Study to determine the nutritional components and antioxidant capacity of some
cruciferous baby vegetables.

Hong Quang Le, Thi Minh Khanh Nguyen, Thi Trang Nguyen, Thi Hai Tran, Van
Trong Le

The results of scientific name identification and allantoin content assessment of
the Dioscorea persimilis samples collected from Dak Lak province.

Van Tam Nguyen, Quynh Nga Nguyen, Thi Phuong Nguyen, Van Vuong Trinh, Thi
Huong Nguyen, Thi Lan Tran

Applications of CRISPR/Cas9 systems for gene editing in Bacillus spp.
Hong Duong Ngo, Dang Hieu Hoang, Viet Hong La, Bich Ngoc Pham

Using DNA barcodes for genetic relationship and identification of some Actinidia
Spp. species.

Thi My Hanh Nguyen, Thanh Tung Hoang, Dac Khai Hoang, Thi Nhu Mai Nguyen,
Quoc Luan Vu, Manh Cuong Do, Huu Duc Huynh, Truong Giang Nguyen, Thi Nhu
Phuong Hoang, Van Le Bui, Tan Nhut Duong

Synthesis and characterisation of hydroxyapatite from pig pone using
hydrothermal method.

Nguyen Phuong Lan Tran, Thanh Ty Nguyen, Thi Thu Suong Mai, Truong Ngoc Mai
Ngo, Minh Nhut Nguyen, Luu Ngoc Hanh Cao, Phan Hung Le, Thi Nam Pham

Effect of selected solvents on the efficient recovery of polyphenols and the
antioxidant activity of guava leaf (Psidium guajava L.) extracts.

Thanh Ninh Le, Thi Tinh Nguyen, Thi Thu Huyen Bui, Nhu Quynh Do, Dai Lam Vi,
Tien Dung Nguyen

Effect of factors on the status and rheological properties of gelatin extracted
from catfish skin (Pangasius) in Vietnam.
Trong Bach Nguyen, Thi Ngoc Anh Nguyen

Situation contamination of tissue allograft products at the Tissue Bank, Viet Duc
University Hospital.
Duc Hung Duong, Van Chinh Nguyen, Thi Hang Tran

“One commune, one product” product development solutions of Son Duong
district, Tuyen Quang province.
Thi Hong Tran, Thi Phuong Nhung Duong
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