” A ~

Vietnam Journal of Science and Technology - ﬁOST

VN LIIA JHON DNOO YA OOH VOHM [HO dVL

W

7¢0¢ weu

1

L1 Bueyl - 11 95 - 99 d&y

S B 3 .
X - % \\\ ~ = N \\\ // \\\ /// 77 Vs
o ey e o
J o IJ'4 M\
| |
, _ |
. | |
| | |
& ‘ . .
M, .
o I ~ - " e >4 o . s | e
N, Il o T ~J> Ao \\\ / oz L = L7 ///
- &R i N //.\ 1oy /
W 4 e .mw 7
| | f
, ! _ f
ﬂ i | |
, |
A n”_ ) & A &-,
N - R Lo & R B S, NN - res
sz - ~ B — 8 ~ {
- e A N - /‘\ S /¢
L4 2 < ¥ 5y s
: [ 1]
: : | g
i | _ |
7 ] | | i
} | | |
N o, - a L, o
o AR ot T e s S e A \ & \\\\
\ NS . y N ~ P ~ ¢ o'y, -
R 4 ,q N v i
| : i !
I :
i |
_ , , !
1 y
_ W W .
! A - >N o =
~ e < \ ~ 5 ~ = Pt - ~
™~ x\\ < = S = il - . = ~
o 2 - Z =
o 4 = '3 ¥
4, = o | :
| | _ m
i i i :
| ! i 7
.. ' & A - 2 =
T P o = P = : B
4 ~ ~ - ~ e, L \ :
~ - ~ > - = N ~
¥ N "\ z“\ I‘ﬂ\
i |
1 |
ﬁ W
y N F | | |l Ab
“ i i o o N ~ ~% R || P it
2 T . TR v o o P )
. ¥ ] W
, i | H
|
f , 7 ﬁ
! | |
. PN PN PN M~ A
= et = o S ) \\\ //./ Py % S b
2 ﬂ/y \ # it 7 ) /4/ \\ " ~. -~ i



HOI PONG BIEN TAP

Chu tich

Chau Van Minh - Vién Han lam KH&CN Viét Nam, Viét Nam

Thanh vién

Nguyén Viét Anh - Triong Pai hoc Xay dung, Viét Nam

Bui Chi Biiu - Vign Khoa hoc Ky thudt Néng nghiép mién Nam, Viét Nam

Vi Diing - Hoi Tam Iy hoc Viét Nam, Viét Nam

Tran Tho Dat - Truong Pai hoc Kinh t€ Qudc dan, Viét Nam

Nguyén Binh Blc - Triong Bai hoc Cong nghé, Pai hoc Qudc gia Ha Noi, Viet Nam
Vi Minh Giang - Bai hoc Qudc gia Ha Ni, Viét Nam

Truong Nam Hai - Vién Cng nghé Sinh hoc, Vién Han lam KH&CN Viét Nam, Viét Nam
Tran Thanh Héi - Truong Dai hoc M - Dja chét, Vigt Nam

Pham Huy Khang - Trudng Dai hoc Giao thong Van tai, Viét Nam

Pham Gia Khanh - Hoi Ghép tang Viét Nam, Viét Nam

HO Dac Loc - Triong Pai hoc Cong nghé TP Ho Chi Minh, Viét Nam

Nguyén Thi My Loc - Triong Bai hoc Gido duc, Pai hoc Qudc gia Ha Noi, Viét Nam
Banh Tién Long - Dai hoc Bach khoa Ha Noi, Viet Nam

Lé Quan Nghiém - Dai hoc Y Dugc TP Ho Chi Minh, Viét Nam

Mai Trong Nhuan - Pai hoc Qudc gia Ha Noi, Viét Nam

Tran Hiu Phiic - Hi dong Gido su Nha nudc, Viét Nam

Nguyén Thanh Phung - Truong Dai hoc Can Tha, Viét Nam

Nguyén Thanh Thiy - Triong Dai hoc Cong nghé, Dai hoc Qudc gia Ha Noi, Viét Nam
Pham Hung Viét - Truong ai hoc Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi, Viét Nam
Téng bién tap

Nguyén Thi Huong Giang - B Khoa hoc va Cong nghé, Viet Nam

Pho Téng bién tap

Pham Thi Minh Nguyét - B Khoa hoc va Cong nghé, Viét Nam

Ban bién tap

Phi Céng Thudng - B Khoa hoc va Cong nghé, Viét Nam

Vi Van Hung - Bo Khoa hoc va Cong nghé, Viét Nam

Ninh Van Dién - Bo Khoa hoc va Cng nghé, Viét Nam

Lé Thi Bic - Bo Khoa hoc va Cong nghé, Viét Nam

Tang Xuan Binh - B Khoa hoc va Cong nghé, Viét Nam

L& Thi Tuyét Hanh - Bo Khoa hoc va Cong nghé, Viét Nam

Truong Thi Thao Duang - B Khoa hoc va Cong nghé, Viét Nam

TOA SOAN

113 Tran Duy Hung - Cau Gidy - Ha Noi - Viét Nam
Tel: (84.24) 39436793; Fax: (84.24) 39436794
Email: khoahocvacongnghevietham@most.gov.vn
Tap chi dién td: b.vjst.vn

GIAY PHEP XUAT BAN

SG 459/GP-BTTTT ngay 20/7/2021
56 50/GP-BTTTT ngay 01/02/2023

Gia: 180001

EDITORIAL BOARD

Chairman

Chau Van Minh - Vietnam Academy of Science and Technology, Vietnam

Members

Nguyen Viet Anh - National University of Civil Engineering, Vietnam

Bui Chi Buu - Institute of Agricultural Science for Southern Vietnam, Vietnam

Vu Dung - Vietnam Association of Social Psychology, Vietnam

Tran Tho Dat - National Economics University, Vietnam

Nguyen Dinh Duc - University of Engineering and Technology, VNU, Hanoi, Vietnam
Vu Minh Giang - VNU, Hanoi, Vietnam

Truong Nam Hai - Institute of Biotechnology, Vietnam Academy of Science and Technology, Vietnam
Tran Thanh Hai - Hanoi University of Mining and Geology, Vietnam

Pham Huy Khang - University of Transport and Communications, Vietnam

Pham Gia Khanh - Vietnam Society of Organ Transplantation, Vietnam

Ho Dac Loc - Ho Chi Minh City University of Technology, Vietnam

Nguyen Thi My Loc - University of Education, VNU, Hanoi, Vietnam

Banh Tien Long - Hanoi University of Science and Technology, Vietnam

Le Quan Nghiem - University of Medicine and Pharmacy at Ho Chi Minh City, Vietnam
Mai Trong Nhuan - VNU, Hanoi, Vietnam

Tran Huu Phuc - The State Council for Professorship, Vietnam

Nguyen Thanh Phuong - Can Tho University, Vietnam

Nguyen Thanh Thuy - University of Engineering and Technology, VNU, Hanoi, Vietnam

Pham Hung Viet - University of Science, VNU, Hanoi, Vietnam

Editor-in-Chief
Nguyen Thi Huong Giang - Ministry of Science and Technology, Vietnam

Deputy Editor-in-Chief
Pham Thi Minh Nguyet - Ministry of Science and Technology, Vietnam

Managing Editors

Phi Cong Thuong - Ministry of Science and Technology, Vietnam

Vu Van Hung - Ministry of Science and Technology, Vietnam

Ninh Van Dien - Ministry of Science and Technology, Vietnam

Le Thi Bac - Ministry of Science and Technology, Vietnam

Tang Xuan Binh - Ministry of Science and Technology, Vietnam

Le Thi Tuyet Hanh - Ministry of Science and Technology, Vietnam
Truong Thi Thao Duong - Ministry of Science and Technology, Vietnam

EDITORIAL OFFICE

113 Tran Duy Hung Str. - Cau Giay Dist. - Hanoi - Vietnam
Tel: (84.24) 39436793; Fax: (84.24) 39436794

Email: khoahocvacongnghevietham@most.gov.vn
E-journal: b.vjst.vn

PUBLICATION LICENCE

No. 459/GP-BTTTT 20" July 2021
No. 50/GP-BTTTT 1¢ February 2023




DOI: 10.31276/VIST.66(11).01-05 Khoa hoc Tu nhién | Vat Iy, Héa hoc; Khoa hoc Ky thuat va Céng nghé | Ky thuat vat liéu va luyén kim

Khdo sat tinh chat quang cua vat li¢u f-Ga,0, pha tap ion Cr*
ché tao bang phwong phap khuech tan nhiét

Nguyén Mai Anh', PAm Quang Hoc!, Pham Thi Lan Huwong?, Nguyén Vin Quang"
!Khoa Hoa hoc, Truong Pai hoc Su pham Ha Noi 2, phuong Xudn Hoa, TP Phiic Yén, tinh Vinh Phiic, Viét Nam
’Khoa Cong nghé Sinh hoc, Hoa hoc va Ky thudt Méi truong, Truong Pai hoc Phenikaa, phuong Yén Nghia, qudn Ha Dong, Ha Noi, Viét Nam
Ngay nhan bai 8/7/2023; ngay chuyén phan bién 11/7/2023; ngdy nhan phan bién 10/8/2023; ngay chip nhan dang 15/8/2023
Tom tit:

Nghién ctru nay bao cio quy tri{lh don gian ché tao th huynh quang J}-GaZO3 pha‘ tap Cr’* (B-Ga,0,:Cr*) véi c’éc
nong d¢ khac nhau (0,2-1,5%) bang phwong phap khuéch tan nhiét. Két qua gian do nhiéu xa tia X (XRD) cho thay,
vat liéu ‘B-G3203:Cr3+ cq() cAu triic monoclinic. Thém vao do, i(}n Cr* dwoc tim thiy di th‘fly thé cho ion Ga’* trong
mang nén ﬂ-Ga293. Pho kich t,hich huynh quang (PLE) va ph6é huynh quang (PL) chi ra rang vit li§u B-Ga,0,:Cr*
nhéin dugc cé thé kich thich tot & budc song 442 nm va phat xa trong dii rgng budc song tir 620 dén 850 nm. Dué6i
diéu kién thyc nghiém, ndng dé Cr* pha tap t6i wu gé vit li¢u B-Ga,0,:Cr** cho phit xa manh nhét 13 1,0% mol. Véi
dac tinh phat xa trong’dﬁi rong tr do - (',16 xa va hap thu trong vung xa‘nh lam, vt li¢u p-Ga,0,:Cr** c,é tiém ning
16m trong wng dung cheé tao dén LED chi€u sang chuyén dung cho ciy trong. Thém vao do, quy trinh ché tao vt li¢u
B-Ga,0,:Cr*" duwoc cho la don gidn, ré tién va d Lip lai cao cho phép c6 thé ché tao véi quy mé sé lwgng 16m.

Tir khéa: Ga,0,:Cr*, khuéch tén nhiét, phat xa dé xa.
Chi 56 phin logi: 1.3,1.4,2.5

Luminescent properties of Cr**-doped B-Ga,O, materials
synthesised by thermal diffusion method
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!Faculty of Chemistry, Hanoi Pedagogical University 2, Xuan Hoa Ward, Phuc Yen City, Vinh Phuc Province, Vietnam
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Abstract:

This study reports a simple fabrication process for producing Cr** doped p-Ga,0, (B-Ga,0,:Cr**) phosphor powder
with different concentrations (0.2-1.5%) by thermal diffusion method. The X-ray diffraction pattern (XRD) analysis
revealed that the B-Ga,0,:Cr** phosphor has a monoclinic structure. Additionally, the Cr** ions were found to replace
the Ga’* ions in the B-Ga,O, lattice. Photoluminescence excitation (PLE) and photoluminescence (PL) spectra showed
that the obtained p-Ga,0,:Cr’* phosphor, which could be well excited by a wavelength of 442 nm, strongly emits
in a wide wavelength range from 620 to 850 nm. Under the experimental conditions, the §-Ga,0,:Cr* phosphor
exhibited the highest photoluminescence (PL) intensity when doped at 1.0% mol. With characteristic emission in
the far-red light region and absorption in the blue light region, the synthesised f-Ga,0,:Cr** phosphor has great
potential for plant growth LED applications. In addition, the process of synthesising B-Ga,0,:Cr** phosphor has
been found to be simple, low-cost, and highly repeatable so that it can be used for large-scale production.

Keywords: far-red emitting, Ga,0,:Cr**, thermal diffusion.
Classification numbers: 1.3, 1.4, 2.5
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1. it van de

Cr** 1a ion kim loai chuyén tiép, c6 cdu hinh 16p ngoai cling
3d3, v6i phan 16p 3d chua dugc dién day sb electron, nén dé dang
nhan cac electron kich thich va chuyén hoa thanh phat xa dac
trung trong vung do ddm xung quanh budc song ~695 nm, vung
d6 xa ~700-750 nm va tham chi 1a ving hong ngoai ~800-900 nm,
tuy thudc vao tuong tac ctia mang tinh thé [1-7]. Gallium oxide
(Ga,0,) duge biét dén 1a chat ban dﬁq vung ca?'m} rong (cd 4,9 eV
tai nhi¢t o phong) [8]. Ga,0, c6 nhi€u tinh chat wu vi¢t nhu do
bén nhiyét-hoé hoc cao va 9(’) kha ndng dan dién t6t. Ga,0, c6 nhi€u
dang cau tric, trong d6 cau tric B-Ga, O, duoc hinh thanh ¢ nhi¢t
d6 cao (>900°C), do d6 n6 thuong c6 tinh 6n dinh [9-11]. Vat liéu
B-Ga,0, va cac dang bién tinh ctia nd da duge cac nha khoa hoc
nghién ctru cho nhi€u linh vyc tng dung khac nhau nhu: chiéu
sang, ning luong, xir Iy moi truong, cam bién, an ninh [10]. Trong
th vuc chiéu sang, Vé.'[7 liéu ,B-GazO3 pha tap cac ion kim loai dat
hiém va kim loai chuyén tiép cho phat xa trong vung anh sang
khac nhau da dugc quan tam nghién ctru sdu rong [9, 11-14]. Vi du
nhu vét ligu f-Ga,0, pha tap Eu** [15], B-Ga,0, pha tap Ni** [7],
B-Ga,0, pha tap Cr'* [9, 11-14], B-Ga,0, dong pha tap Cr**, In**
[8]. Nhu da bi€t Chlorophyll (a, b), Phytochrome (P, P) cua cay
trong hap thu hai ving budc song (400-500 nm) va (600-750 nm)
[14], viée ché tao cac dibt phat quang (LED) ¢6 phd phat xa phu
hop v6i dai hap thy Chlorophyll va Phytochrome clia cdy trong
duoc cac nha khoa hoc trong nude va thé gidi quan tim manh mé.
Hién nay, cac loai bot huynh quang thuong mai phat xa do thuong
duogc san xuét trong diéu kién khac nghiét va dua trén ion pha tap
dég hiém Eu** (M,Si,N:Eu* va MAISIN,:Eu*) [13, 16]. Cac san
pham thu dugc thuong c6 gid thanh dat va khong than thién véi
moi truong. Céc nghién ciru ché tao bot huynh quang phat xa d6 xa
van con han ché. Do d6, nghién ciru ché tao loai bt huynh quang
thay thé, khic phuc dugc cdc nhuge diém trén va phit hop v6i img
dung LED cdy trdng s& 1a xu hudng tit yéu. Trong nghién ctru méi
nhit vé vat lidu [S-Gaz(’)3 pba tap Cr** gho phat xa trong dai rong
tir ving anh sang do dén hong ngoai gan voi cuc dai xung quanh
bude song ~730-740 nm, dwgc danh gia 1a kha phi hop véi sic to
Phytochrome d6 xa ciia cdy trong [ 14]. Tuy nhién, viéc nghién ctru
cac diéu kién thuc nghiém anh hudng dén cu tric tinh thé va tinh
chét quang cua loai vat liéu nay chua that sy chi tiét va hé théng.

Trong nghién ciru nay, nhom nghién cuu da tap trung nghién
ctru ché tao vét li¢u huynh quang B-Ga,0,:Cr** bang phuong phap
khuéch tan nhiét. Dong thoi anh hudng cua nong do pha tap dén
cdu tric va tinh chat quang cua vét liéu p-Ga,0,:Cr** s& dugc
nghién ctru va thao luén chi tiet.

2. Thuc nghiém va phuong phap nghién ciu
2.1. Thuc nghiém

Vit ligu B-Ga,0,:Cr’" duge ché tao béng phuong phap
khuéch tan nhiét tu cac tién chat ban dau gdm Ga 0, (Ga,0,,
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do sach 99,8%) va mudi chromi (IH) nitrate (Cr(NO,),, do sach
99,5%). Quy trinh thuc nghlem ché tao vat lidu p- Ga0,:Cr** gom
cac budc sau: dau tién, cho hon hop 1,8744 g Ga, O va luong
Cr(NO ), voi ty 1€ xac dinh trong 50 ml nudc cat hal lan sau do
khuay tan bang may khudy tir & nhiét d phong. Sau do, tlep tuc
khuay & nhiét do 100°C cho dén khi tao hon hop chét rin udt.
Trong budc tiép theo, hdn hop chat rin uét duoc siy & 150°C trong
5 gity dé thu dugc hon hop chét ran kho. Cudi cing, hon hop chat
rin kho duoc thidu két tai nhiét do 1400°C, trong khong khi 5 gio
dé thu dugc bt huynh quang p-Ga,0,:Cr*".

2.2. Phwong phdp nghién ciru

Céu tric tinh thé ciia vét ligu p- -Ga,0,:Cr** dugce phan tich bing
phép do gian dd nhiéu xa tia X (XRD) dua trén thiét bi Siemens
D6OOQ v6i bude song t6i A =1,5406 A vq goc quét 25-70°. Hinh
thai bé mat cua vat li¢u dugc nghién ctru bang hién vi dién tr quét
phét xa truong (FESEM) trén co s thiét bi JEOL JSM-7600F. Tinh
chat quang ciia cic mau duoc nghién ciru théng qua phép do phd
huynh quang (PL) va phd kich thich huynh quang (PLE) sir dung
thiét bi quang phd NanoLog (Horiba Jobin Yvon) ngudn kich thich
1a dén Xenon vdi cong suat 450 W. Cac mau khao sat duge do ¢
nhiét d phong.

3. Két qua va ban luan
3.1. Ciu trirc tinh thé vit liéu

Céu tric tinh thé cua vat liéu s& anh huong 16n dén tinh chét
quang cua vat liéu. Do do, trong nghien ctru nay dau tién cac mau
nghién ctru B-Ga, O, pha tap v6i cac nong do khac nhau s& dugc
phan tich cu truc nh0’ vao phép do glan b nhiéu xa tia X (XRD).
H11}h 1 '[I'll:lh bay gian 6 XRD CU?. mau B- -Ga,0,:x%Cr’ (x=0,2-1,5)
che tao bang phuong phép khuéch tan nhiét tai 1400°C thoi gian
5 gio trong moi truong khong khi. Két qua XRD nhan dugc trén
hinh 1A cho thy tit cac cac miu déu xuit hién céc dinh nhidu
tai goc 26 = 30,06 30,46° 31,68°; 33,46°; 35,18°; 37,41°; 38,42°;
42,85°% 44,72° 45,80°; 48,58° 49,62° 54,56° 57,55° 59,88°;
60,5 60,9° 62,6° 64,11° 64,7°; 69,4° va 70,3° twong ung voi cac
mit phing (400), (-401), (002), (-111), (111), (401), (-311), (311),
(-601), (600), (510), (402), (203), (-313), (113), (-801), (020),
(710), (-204), (403), (420) va (022) cua vat ligu B-Ga,O, véi cau
tric monoclinic (theo thé chuan (JCPDS 43-1012) [14] Kh1 tang
nong d0 pha tap tir 0,2-1,5%, cudng do cac dinh nhiéu xa trén gian
dd XRD cua cac miu khong thay doi nhiéu va khong xuat hién bat
ky dinh nhiéu xa méi nao chimg to nf”)ng d6 pha tap Cr** khong
anh huf)’ng dén céu trac tinh thé cua vat lidu B-Ga,0,. Tuy nhién,
gian d6 XRD cua cac mau ¢ do phong dai cao hon (hinh 1B) cho
théy ¢6 su dich vi tri dinh nhidu xa vé g6c¢ 20 nho hon khi n6ng do
pha tap tang lén tr 0,2-1,5%. Cac nghién ctru chi ra réng néu ion
¢d ban kinh 16n thay thé cho ion c6 ban kinh bé hon s& lam vi tri
dinh nhiu xa dich vé g6c¢ 20 nho [1-7]. Nguoc lai ion c6 ban kinh
bé thay thé cho ion c¢6 ban kinh 16n hon s& lam vj tri dinh nhiéu xa
dich vé goc 26 16n. Néu ban kinh ion pha tap va ion thay thé twong
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Hinh 1. (A) Gian dé nhiéu xa tia X cta vat liéu B-Ga,0,:x%Cr* (x=0,2-1,5) thiéu két tai 1400°C th&i gian 5 gie trong méi trweng khéng khi,

(B) XRD & goc 26=31-36°. x |a ndng do pha tap (%).

tw nhau, vi tri dinh XRD thuong khong bi xé dich nhung s€ gy ra
giam tinh ddi xtng trong mang nén [1, 7, 14]. Trong truong hop
ctia chung t6i, Cr* (1=0,615 A) ¢6 ban kinh gan tuong tw véi ban
kinh ion Ga** (0,620 A), do d6 sy thay the ctia ion Cr*" cho Ga** chi
lam thay doi tinh di xung trong mang nén ma khong gy ra sy dich
dinh nhiéu xa nhu cong b trong tai liéu tham khao [14].

Thiéu két tai 1400°C thoi gian 5 gid' trong mdi trudng khong
khi.
Dé xac dinh kich thudc tinh thé ciia cac miu nghién ctru, nhom
nghién ctru st dung cong thirc Scherrer (1) [9, 14, 16]:
KA
B.cosé

(1
trong d6: D (nm) 1a kich thu6c tinh thé; K=0,9 va A (1,54 &) lan

luot 14 hang s6 Scherrer va budc song t6i cua tia X; 0 (rad) va p
(rad) 1a goc nhiéu xa va ban d9 rong vach pho.

IMS-NKL 5.0kV 5.4mm x10.0k SE(M)

Tinh trén mét tinh thé (002) tai goc 26=31,68°, kich thudc tinh
thé thu duoc cia cic mau p- Ga,0, pha tap 0,2; 0,6; 1,0 va 1,5%
Cr** 1an luot 1 43,45; 43,50; 44, 21 va 44,72 nm. Co thé thiy ring,
kich thuc tinh thé cua cic mau pha tap voi cac ndng do khac nhau
thay d6i khong nhiéu chi dao dong tir 43-44 nm, 1a bing chimg
quan trong cho thiy sy thay thé cua ion Cr** vao vi tri ban kinh
twong tu ciia Ga*',

3.2. Hinh thdi bé mdt vit ligu

Anh hién vi dién tir quét phat xa truong (FESEM) ciia mau
vét ligu -Ga,0,:1%Cr*" thiéu két & 1400°C thoi gian 5 gio trong
khong khi voi hai d6 phong dai khac nhau 10.000 va 20.000 lan
duogc trinh bay trén hinh 2. Két qua trén hinh 2A cho théy, vat liu
B-C’}a203:1%Cr3+ ,cé dang hat Yéi kich thu6c phan bd khong dong
nhat. Hat nho nhat va hat to nhat c6 kich thudc khoang 150 va 5 pm.
Nhu chi ra trén hinh 2B, nhém nghién ciru nhan thay ring cac hat véi
kich thudce bé 6 xu hudng két tu thanh céc hat c6 kich thude 16n hon.

IMS-NKL 5.0kV

5.4mm x20.0k SE(M)

Hinh 2. Anh hién vi dién tir quét phat xa trwéng (FESEM) nhan dwec cua vat liéu B-Ga,0,:1,0%Cr* thiéu két & 1400°C thi gian 5 gi® trong

khéng khi. (A) Phong dai 10.000 13n; (B) Phong dai 20.000 13n.
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3.3. Tinh chit quang cua vt liéu

(A) (B)
PLE:2,= 689 nm

PL:A = 442 nm
689

697
713

Cuong do (dvty)

650 700 750 800 850
Budc séng (nm)

300 400 500 600
Budc song (nm)
Hinh 3. Phé kich thich huynh quang do tai bwé'c song phat xa 689 nm
(A) va phd kich thich huynh quang tai bwéc séng 442 nm (B) cua vat
ligu B-Ga,0,:1,0%Cr*" thiéu két & 1400°C thoi gian 5 gi® trong khéng
khi.

[e)]
[o0]
©
5 o
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L
= 1,5%
S
<
0,
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E 0,6%
=)
0,2%
T T T T 1
650 700 750 800 850

Budc song (nm)

Hinh 4. Phd huynh quang tai bwéc séng 442 nm cua vat ligu
B-Ga,0,:x%Cr* (x=0,2-1,5) thiéu két tai 1400°C th&i gian 5 gio
trong khéng khi.

bé nghién curu tinh chét quang cua vat liéu, nhom nghién
ctru str dung phép do phd PL va phd PLE ctia cac mau. Hinh
3 trinh bay phd PLE va PL cua vt liéu B-Ga,0,:1%Cr*
thiéu két & 1400°C thoi gian 5 gio trong khong khi. Két qua
phé PLE nhan duoc trén hinh 3A cho théy, vat liéu hép thu
manh ¢ ba ving xung quanh budc song: 260-360 nm vdi cuc
dai tai 270 nm; 380-510 nm voi cuc dai tai 442 nm va tir 520
dén 16n hon 600 nm véi cuc dai tai khoang 600 nm. Dinh
hap thy xung quanh 270 nm duoc 1y giai 1a dich chuyén
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dién tir tir Cr**— O% clia mang nén. Trong khi d6 hai dinh
hép thu tai 442 nm va 600 nm duogc cho la do dich chuyén
dién tir tr mure “A,—*T va*A —*T, ctaion Cr* [9, 14, 16].
Pho PL trén hinh 3B cho thdy, vat liéu B-Ga,0,:1%Cr** phat
xa trong dai budc soéng rong tu 620-850 nm véi cac dinh
tai 689, 697 va 713 nm. Pinh 697 nm ¢6 ngudn gdc tir sy
chuyén mirc nang lugng tich hop gom 2E — ‘A, trong khi
hai dinh 689 va 713 nm lién quan dén chuyén mtc vach R
vaR,[9, 14]. Két qua phd phat xa thu duoc cua nghién ctru
nay ciing kha pht hop véi cong b gan day [14].

Pé khdo sat tim ra nong do pha tap t6i vu cho phat xa
manh nhat, chiing t6i tién hanh do phd huynh quang cta vat
ligu B-Ga,0,:x%Cr" (x = 0,2; 0,6; 1,0 va 1,5) thiéu két o
1400°C thoi gian 5 gio trong khong khi va két qua thu dugc
chi ra trén hinh 4. Quan sat két qua hinh 4 cho thiy cic mau
hinh dang phd huynh quang ctia cdc mau c6 nong do pha tap
khéac nhau 14 khong thay d6i, tuy nhién cuong do cua ching
phu thudc rat manh vao ndng do pha tap. Trong khoang ndng
do pha tap tir 0,2-1,5%, cuong do PL tang dan va sau d6 n6 bi
giam xudng & ndng do 1,5%. Hién twong cudng do PL giam
xudng & nong do cao (16n hon 1%) goi 1a hién twong dép tat
huynh quang theo ndng do. Co thé gidi thich hién tugng dap
tat huynh quang nhu sau, khi ndng do tang tir 0,2-1,0%, mat
d6 tm tai hop ting din dén cuong d6 PL ting theo. Tuy nhién,
khi pha tap & nong d9 cao (1,5%), mat d¢ tam tai hop 16n dan
dén khoang céch giira cc ion pha tap Cr**-Cr** gan nhau hon,
khi d6 xdy ra qua trinh truyén ning luong tir ion Cr** ndy ion
Cr** khac va két qua 1a 1am cho cudng do PL giam xudng
[2-4]. Do d6, nhém nghién ctru c¢6 thé két luan rang ndng do
pha tap t6i wu cho phat xa PL tbt nhat trong nghién ctru nay
14 1,0%. Su hap thy trong viing xanh lam (442 nm) va phat xa
trong dai rong 620-850 nm ctia vat li¢u B-Ga,O,:Cr* cho thay
no c6 tiém ning rat 16n trong dinh huéng tmg dung ché tao
dén LED chuyén dung cho cay trong [9, 14, 17].

bpé khéng dinh nhan dinh trén, nhém nghién ctru do phé
PLE ciia cic mau va két qua chi ra trén hinh 5. C6 thé thay
rang, hinh dang phd PLE cua cac mau ciing khong thay ddi khi
tang nong do pha tap tir 0,2-1,5%. Tuy nhién, cudng d6 PLE
phu thudc rat manh vao néng d6. Quy luat thay dobi cuong do
PLE gin gidng vdi sy thay doi cuong do PL trén hinh 4. C6
nghia 1 cudng do PLE tiang dan ¢ ndng do tir 0,2-1,0% va
sau d6 giam xudng & ndng do 1,5%. Két qua nay chimg minh
rang, mau 1,0% hip thu manh nhét, gian tiép cho thiy kha
ning phat xa cao nhat nhur da dwoc chi ra trén hinh 4 [2, 3].
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nm cua vat liéu B-Ga,0,:x%Cr* (x=0,2-1,5) thiéu két tai 1400°C thoi
gian 5 gi® trong khéng khi.

4. Két luan

Nghién ctru dd ché tao thanh cong vat liéu phat quang
B-Ga,0,:Cr* bang phuong phap khuéch tan nhiét. Quy trinh
ché tao co tinh dorn gian, ré tién, do lap lai cao cho phép co
thé ché tao vai s6 luong 16n. Két qua chi ra rang ion Cr** da
thay thé vao vi tri ciia ion Ga** trong mang nén p- -Ga,0,. Bot
huynh quang thu dugc ¢6 kich thudc phan bd rong tu 150-
5 my, cho phat xa trong dai rong tir 620-850 nm va co thé
dugc kich thich t6t bang hai budc song 442-600 nm. Dudi
diéu kién thyc nghiém, chung t6i di tim thdy mau B-Ga 0,
pha tap 1% Cr*" G tai 1.400°C thoi gian 5 gio trong moi
truong khong khi cho phat xa tot nhat.

Vi dac tinh phat xa trong dai rong vung do - do xa va
hap thy trong ving xanh lam (442 nm), vét liéu B-Ga,O;, :Cr*t
c6 tiém nang 16n trong ché tao dén LED chiéu sang chuyen
dung cho cy trong.

LO1 CAM ON

Nghién ctru nay dugc tai tro bdi Truong Pai hoc Su
pham Ha Noi 2 qua dé tai ¢ ma s6 SV.2022.HPU2.01. Céac
tac gid xin tran trong cam on.

TAI LIEU THAM KHAO

[1] S. Adachi (2021), “Review-photoluminescence properties of
Cr’* -activated oxide phosphors”, ECS Journal of Solid State Science
and Technology, 10(2), DOI: 10.1149/2162-8777/abdc01.

[2] N.V. Quang, N.T. Huyen, N. Tu, et al. (2021), “A high
quantum efficiency plant growth LED by using a deep-red-emitting
a-AlO,:Cr¥*phosphor”, Dalt. Trans., 50(36), pp.12570-12582.

[3] M.T. Tran, D.Q. Trung, N. Tu, et al. (2021), “Single-phase far-
red-emitting ZnALO,:Cr*" phosphor for application in plant growth
LEDs”, Journal of Alloys and Compounds, 884(5), pp.1-13, DOI:
10.1016/j.jallcom.2021.161077.

&%H%%E 66(11) 11.2024

[4] L.Q. Duong, N.T. Tuan, N.V. Quang, et al. (2020), “Synthesis
and photoluminescence properties of deep-red-emitting CaYAIO,:Cr**
phosphors”, J. Electron. Mater., 49, pp.7464-7471, DOI: 10.1007/
s11664-020-08457-4.

[5] X.S. Wang, J.Q. Situ, X.Y. Ying, et al. (2015), “B-Ga,O,:Cr*
nanoparticle: A new platform with near infrared photoluminescence
for drug targeting delivery and bio-imaging simultaneously”, Acta
Biomaterialia, 22, pp.164-172, DOI: 10.1016/j.actbio.2015.04.010.

[6] Q. Shao, H. Ding, L. Yao, et al. (2018), “Photoluminescence
properties of a ScBO,:Cr** phosphor and its applications for broadband
near-infrared LEDs”, RSC Adv., 8, pp.12035-12042, DOI: 10.1039/
C8RAO01084F.

[7] S. Zhou, G. Feng, B. Wu, et al. (2007), “Intense infrared
luminescence in transparent glass-ceramics containing B-Ga,0,:Ni**
nanocrystals”, J. Phys. Chem. C., 111(20), pp.7335-7338, DOI:
10.1021/jp068370i.

[8] L. Li, K. Xu, Y. Wang, et al. (2016), “Enhanced persistent
luminescence and photocatalytic properties of Ga,O,:Cr¥'by
In**doping”, Opt. Mater. Express., 6, pp.164-172, DOIL. 10.1364/
OME.6.001122.

[9] J. Zhong, Y. Zhuo, F. Du, et al. (2022), “Efficient broadband
near-infrared emission in the GaTaO,:Cr*" phosphor”, Adv. Opt.
Mater., 10, pp.1-8, DOI: 10.1002/adom.202101800.

[10] S.I. Stepanov, V.I. Nikolaev, V.E. Bougrov, et al. (2016),
“Gallium oxide: Properties and applications - A review”, Rev. Adv.
Mater. Sci., 44, pp.63-86.

[11] A. Luchechko, V. Vasyltsiv, Y. Zhydachevskyy, et al. (2020),
“Luminescence spectroscopy of Cr** ions in bulk single crystalline
B-Ga,0,”, Journal of Physics D: Applied Physics, 53(35), DOI:
10.1088/1361-6463/ab8c7d.

[12] E. Nogales, J.A. Garcia, B. Mndez, et al. (2007), “Red
luminescence of Cr in B-Ga,O, nanowires”, J. Appl. Phys., 101(3),
pp-2-6, DOL: 10.1063/1.2434834.

[13]1 Y.Y. Lu, F. Liu, Z. Gu, et al. (2011), “Long-lasting near-
infrared persistent luminescence from B-Ga,0,:Cr’* nanowire
assemblies”, Journal of Luminescence, 131(12), pp.2784-2787, DOI:
10.1016/j.jlumin.2011.07.007.

[14] S.F. Hu, M.H. Fang, R.S. Liu (2020), “Ultra-high-efficiency
near-infrared Ga,O,:Cr** phosphor and controlling of phytochrome”,
Journal of Materials Chemistry C, 32, DOI: 10.1039/DOTC02705G.

[15] G. Liu, X. Duan, H. Li, et al. (2008), “Preparation and
photoluminescence properties of Eu-doped Ga,0, nanorods”,
Materials Chemistry and Physics, 110(2-3), pp.206-211, DOI:
10.1016/j.matchemphys.2008.02.012.

[16] T.Y. Shen, Y. Wu, Y.F. Shen, et al. (2014), “Photophysical
properties and electronic structure of Sr,Si N :Eu**”, Journal Synth.
Cryst., 43, pp.1212-1216.

[17] S.M. Hwang, J.B. Lee, S.H. Kim, et al. (2012), “A review
on inorganic phosphor materials for white LEDs”,
Cryst. Growth Cryst. Technol., 22, pp.233-240, DOI:
JKCGCT.2012.22.5.233.

J. Korean
10.6111/



s Khoa hoc Tu nhién | Véat Iy, Héa hoc; Khoa hoc Ky thuat va Céng nghé | Ky thuét vét liéu va luyén kim DOI: 10.31276/VIST.66(11).06-11

Tong hop cham lwgng tir carbon ti nit bac nham thir nghiém
kh ning chi thi ion Fe* va nhudm huynh quang t€ bao biéu bi hanh tay
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"Truong Pai hoc Khoa hoc, Pai hoc Hué, 77 Nguyén Hué, phuong Phit Nhugn, TP Hué, tinh Thira Thién Hué, Viét Nam
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Tom tit:

Trong nghién ctru nay, ching t6i tién hanh ché tao chim lwgng tir carbon (CDs) tir nut bic bing phwong phap thiy
nhi¢t. CDs ché tao dwge cé6 dwong kinh trung binh 6,2+2,7 nm. Phé hip thu cho théy, hai dinh & vi tri 217 va 280
nm twong &ng v6i chuyén doi 7-7* va n-m* ciia lién két C=C va C=0. Khi thay ddi buéc séng Kkich thich tir 340 dén
500 nm, dinh pho phat quang ciia CDs ciing dich chuyén df”)ng thoi tir 445 dén 605 nm. Két qua cho théy, pho phat
quang phu thudc buéc song kich thich ciia vét liéu. Dua vao cac tinh chit Iy héa dwoc nghién ciru, ching toi da sir
dung CDs dé thim do kha ning phat hién ion Fe** dya trén hién twong dap tit huynh quang. Két qua tinh toan cho
thiy, giéi han phat hién dat gia tri ~0,012 mg/ml. Bén canh d6, CDs ciing d dwoc sir dung dé nhuém huynh quang
té bao biéu bi hanh tay. Miu té bao hanh tiy lan lwot phat huynh quang mau xanh la cdy va mau dé duwéi sw kich
thich ciia 4nh sang tim (buéc song 405 nm) va xanh 1a cdy (bwéc séng 532 nm) chiéu tir laser diode. Két qua nghién
ciru bwée diu cho théy tiém ning wng dung cua CDs trong cac linh vuc lién quan dén cam bién va chup anh té bao.

Tir khéa: cham lwong tir carbon, huynh quang, mit béc, thity nhiét.

Chi s6 phén logi: 1.3,1.4,2.5

Synthesis of carbon nanodots from wine cork for the detection of

ferrum (III) ions and bioimaging of onion epidermal cells
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Abstract:

In this study, we synthesised the carbon nanodots (CDs) from the waste wine cork using a hydrothermal method.
The analysis results indicated the average diameter of CDs was 6.2+2.7 nm. The UV-vis absorption spectrum shows
two peaks around 217 and 280 nm, which are attributed to n-7* transition and n-n* transition of the C=C and the
C=0 bonds, respectively. When changing the excitation wavelength from 340 to 500 nm, the luminescence peak of
CDs also shifts simultaneously from 445 to 605 nm. This result indicated excitation-dependent photoluminescence
of the obtained CDs. Based on the studied physicochemical properties, we used CDs to probe the ability of Fe** ions
detection using fluorescence quenching. The estimated results revealed that the detection limit reached ~0.012 mg/ml.
Besides, CDs have also been used to stain the onion epidermal cells. The onion cells exhibit fluorescence in green
and red under violet (405 nm) and green (532 nm) laser diode excitation, respectively. The initial result shows the
potential applications of CDs in the fields related to cell imaging and sensing.

Keywords: carbon nanodots, fluorescence, hydrothermal synthesis, wine cork.

Classification numbers: 1.3, 1.4, 2.5
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1. Dat van de

Trong nhimng thap ky qua, cac chdm luong tir ban dan
(SQDs) dugc xem nhu mot trong cac vat liéu nano phat
huynh quang uu viét, voi cac tinh chat quang hoc ndi
bat. SQDs da dugc st dung rong rai dé lam dau do nano
(nanoprobe) trong cac g dung lién quan dén cam bién va
chup anh sinh hoc, do tinh 6n dinh quang hoc cao, phd phat
xa hep, pho kich thich dai rong, cuong d6 phat quang manh
va budc song phat quang co thé diéu chinh dya vao kich
thudc hat [1-3]. Nhuge diém chinh dbi véi nhom vat lidu
nay chinh 1a sy xuét hién cua cac ion kim loai nang (Cd*,
Te*, Pb*, Hg?") trong thanh phan cdu trac [4-6]. Nhiing mbi
luu tim 16n vé d6 an toan khi str dung chim lugng tir trong
nghién ctru y sinh da dwoc dé cap trong mot sd cong trinh
trudce day [4-6].

La mot loai vat liéu thudc ho carbon nano, cac hat nano
carbon phat quang voi kich thude nhé hon 10 nm (thuong
duogc goi la cham lugng tir carbon hoac CDs) dang thu hut
su quan tam dac biét tu nhiéu nhom nghién ctru trén thé giobi,
nho vao nhirng tinh chét hoa 1y doc do va tha vi [7-9]. CDs
c6 day du cac tinh chat wu viét cia vat liéu SQDs truyén
thdng, nhu phat quang cudng d6 manh va tuong thich sinh
hoc t6t (biocompatible) [5]. Bén canh d6, vat lidu nay con
c6 nhitng dac tinh vuot trdi khac, chéng han nhu kha nang
chéng tdy mau huynh quang (photobleaching) khi tiép xuc
v6i anh sang cudng do cao, phd phat xa phu thude vao bude
song kich thich va tinh doc véi té bao (cytotoxicity) thap.
Do vay, trong hon mét thap ky qua, CDs da duogc nghién
ctru chuyén sau va rong rai cho cac ing dung trong linh vuc
cam bién va chup anh huynh quang, nho khai thac cac dic
tinh quang hoc dac biét nay [9].

Dén nay, di c6 nhiéu phuong phap duoc ap dung dé ché
tao CDs, sir dung ca hoa chat va nguyén lidu tw nhién. Trong
cac phuong phap d6, thuy nhiét dugc coi la mot Iya chon
wu tién nhd vao quy trinh ché tao don gian, thiét bi khong
phirc tap va chi phi thip [10]. Thém vao do, nham cai thién
phuong phap ché tao theo hudng than thién véi moi trudng,
giam thiéu viéc str dung héa chat trong qué trinh tong hop
vat liéu nano, cac ngudn nguyén lidu co ngudn gdc tir tyr
nhién dugc xem nhu ngudn tién chit 1y tuong dé san xuét
CDs véi cac dic tinh mong mudn. Nhiéu cong trinh nghién
ctru d Gmg dung phuong phép thity nhiét dé ché tao vat
liéu CDs c¢6 ngudn gdc ty nhién nhu nudc ép cam, nude
ép chudi, sita dau nanh, cu khoai tay, vé budi, nudc dua...
[11-14].
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Trong giai phdp duoc néu ra & day, chung tdi trinh bay
k¥ thuat ché tao c6 chi phi thip va than thién véi moi trudng
dugc ung dung dé tong hop CDs tir nut bic bang phuong
phap thuy nhiét [15]. Cac nghién ctru chi tiét lién quan dén
doc tinh d6i véi té bao cling dugc khao sat. Trong do, cac
té bao gdc trung md (MSCs) van phat trién kha tét khi ham
luong carbon trong moéi trudng nudi 1én dén 0,25 x (voi
1x=0,51 mg/ml). Trong nghién ctru nay, ching toi tap trung
trinh bay cac két qua nghién ctru lién quan dén kha ning ting
dung CDs lam dau do chi thi huynh quang, trong viéc phat
hién ion Fe** va nhuém huynh quang té bao biéu bi hanh tay.

2. B6i twong va phuong phap nghién ciiu
2.1. Quy trinh ché tao CDs

Quy trinh ché tao dung dich CDs tir nut bic bang phwong
phép thuy nhiét dugc mo ta trong hinh 1 [15]. Dau tién, nut
béc tir chai ruou Vang DPalat® (5,0 g) duoc lam sach, séy
kho va cét thanh ting miéng nho, sau d6 dugc cho vao 80
ml nude cat hai 1an. Hon hop nay duoc xir Iy bang phuong
phap thity nhiét & nhiét do 220°C trong 4 gio, sau d6 dé
ngudi dén nhiét d6 phong. San pham thu dugce 1a dung dich
¢6 mau nau den, duoc loc qua gidy loc va ly tim & toc do
14.000 vong/phut, trong 15 phit, nhim loai bo céc hat kich
thude 16n. Dung dich cudi cung c¢6 mau nau nhat, dugc bao
quéan & 4°C trong diéu kién tranh anh sang dé chuan bi cho
cac phép do tiép theo.

(A) (B) ©)
' 415 nm
Thiy nhiét
- )
. 220°C/4 gidr

Hinh 1. Quy trinh ché tao vat liéu cham lwong tir carbon tir nat
bac. Nut bac tr chai rwgu vang Palat® dwgc cat nhd (A) va cho vao
binh thdy nhiét (B). San phdm CDs dwdi anh sang mét tréi va dudi anh
séng dén LED c¢6 bwéc song dinh 1an lwot 1a 415 va 450 nm (C). Quan
sat anh chup bing mét thwong cé thé thdy cwdng do anh sang phat
quang kha manh.

2.2. Phat hién ion Fe&**

Cac mudi kim loai MgSO , (299,0%), KCI (=99,5%),
BaCl,.2H,0(=99,5%), CaCl,.2H,0 (=98,0%), MnSO,.2H,0
(299,0%), HgCl,(=99,5%), Pb(NO,), (=99,0%), CrCl,.6H,O
(299,0%), CuCl,.2H,0 (=99,0%), Na,CO, (=99,8%) va
FeCl,.6H,0 (=99,0%) dugc mua tir Cong ty hoa chat Xilong
Scientific, Trung Quéc. Nudc sir dung trong cac thi nghiém



12 nudc cit hai lan. Dung dich cia (A
cac mudi kim loai khac nhau duogc
pha & néng do 0,5 mg/ml. Néng do
dung dich chira CDs dugc gitr khong
d6i & mirc 0,51 mg/ml trong tit ca
cac budce. D1 voi phép thir chi thi
huynh quang ion Fe**, hé¢ mau duoc
pha ¢ cac néng dd 1an luot 12 0,005,
0,01, 0,02, 0,04, 0,08, 0,16 va 0,5
mg/ml. Sau d6, 1 ml dung dich mudi
duogc cho vao cuvette dyng 1 ml
dung dich CDs va hén hop dugc dé
& nhiét do phong trong 3 phit. Cubi
cung, phép do phd quang phat quang
clia mau trude va sau khi bd sung ion
kim loai dugc ghi lai.

% "5 10 15 20 25
Dudng kinh

2.3. Nhugm mau té bao biéu bi hanh tiy

Quy trinh nhudém té bao biéu bi hanh tay dugc chung toi
thuc hién dya trén cong bd trude day [16]. Cu thé, dao md
s6 11 duoce st dung dé rach mot 6 vuong c6 canh khoang
1 cm & mat trong vay cu hanh tay con tuoi. Sau d6, ching
t6i ding panh 16t nhe 16p biéu bi va cho vao cde dung con
trong khoang 30 gidy dé lam mat nudc. Tiép theo, 16p biéu
bi duoc cho vao cbe dung dung dich CDs ¢ néng do 0,51
mg/ml trong khoang 60 gidy va dugc rira lai trong nudc cat.
Cudi cung, mau duoc trai can than trén lam kinh va day lai
bang lamen dé quan sat dudi kinh hién vi.

2.4. Thiét bi vrng dung dé phan tich

bé phan tich cAu trac cua CDs ché tao dugc, chung to1
tién hanh do nhiéu xa tia X (XRD) trén hé do D8 Advance
(Bruker, Dirc) voi goc 20 duoc quét tir 10 dén 60°. Hinh
dang va kich thudc ctia CDs trong dung dich dugc khao sat
bang kinh hién vi dién tir truyén qua (TEM) JEOL JEM-
1010 (Nhat Ban), hoat dong ¢ dién ap gia toc 80 kV. Chung
t6i tién hanh do ph6 huynh quang (PL) va phd kich thich
huynh quang (PLE) trén may do FS5 spectrofluorometer
ctia Edinburgh Instruments (Anh), ddng thoi phép do phd
hép thu tir ngoai - kha kién (UV-Vis) duoc thuc hién bang
thiét bi GENESYS 10S UV-Vis ctia Thermo Scientific
(M¥). Anh huynh quang tir t& bao dugc chup trén kinh hién
vi huynh quang do nhém nghién ctru phat trién va mau dugc
kich thich st dung laser diode budc song 405 va 532 nm.

3. Két qua va ban luan

Hinh 2A 1a anh kich thudc hat cua dung dich chira CDs
dugc chup bang kinh hién vi dién tir truyén qua (TEM). Anh
TEM chi ra cic hat phan b 10i rac va khong két dam. Dé
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Hinh 2. (A) Anh kinh hién vi dién tir truyén qua cta dung dich chdm lwong tir carbon véi
thanh dinh c& la 100 nm; (B) Gian dé nhiéu xa tia X cha vat liéu.

xac dinh dugc sy phan bd duong kinh hat CDs, cac vi tri
khéc nhau trén anh TEM dugc chon ngiu nhién va do kich
thudc bang phin mém ImageJ. Biéu dd phan bd dudng kinh
kich thudc hat CDs duoc thé hién trong hinh v& phia goc
trén bén trai hinh 2A. Két qua cho théy, cc hat carbon co
kich thudc nim trong khoang tur 2,8 dén 19,6 nm, véi gia
tri duong kinh trung binh 6,2+2,7 nm. Gian dd nhilu xa tia
X mé ta trén hinh 2B, tng voi thé chuan PDF 00-050-0926
duoc trich xut tir thu vién Trung tam Dit liéu nhiéu xa quéc
té - ICDD. Két qua cho thiy, mot dinh rong & vi tri goc
20~21°, day la dinh nhiéu xa dic trung ctia ho mit (002) ctia
vat liéu carbon ¢6 cAu trac vo dinh hinh [8].

Pé 1am rd tinh chat quang hoc cua vat liéu CDs, phd hp
thy va phd phat quang phu thudc vao budc song kich thich
da dugc ghi lai. Nhu duge mo ta trén hinh 3 (bén trai), phd
hép thu cua vat liéu sau khi thiy nhiét & 220°C c6 hai vi tri:
217 va 280 nm. Pay la dinh dic trung cta chuyén doi n-n*
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Hinh 3. Phé hap thu va phd phat quang ctia dung dich chdm lwong
ttr carbon khi dworc kich thich & cac bwéc séng tir 340 dén 500 nm
(bwée dich chuyén 1a 20 nm).
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Hinh 4. Phé kich thich phat quang cta dung dich chdm Iwong ti
carbon véi bwéc séng phat quang la 440 nm.
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liéu CDs, co ché vat Iy dan dén hiéu Gmg phat quang noi
trén van dang 1a chu dé nghién ciru con nhiéu tranh luan
[17]. Mic di nguyén nhan van chua duge giai quyét mot
cach triét dé, phan 16n cac két qua nghién ctru trude day déu
cho rang su phan bé kich thude hat trong mot ving rong va
cac chuyén doi quang hoc xay ra do sy lai hoa trang thai bé
mat (hybridization of surface state) gitta 151 carbon va cac
nhoém chire di din dén hién tuong huynh quang dac trung
trén cia CDs [12, 14, 17]. Chi tiét két qua phan tich cac
nhom chirc trén bé mit CDs da dugc trinh bay trong cong
b trude day [15].

Su thay ddi cuong do anh sang phat quang khi co6 mat
cac ion kim loai Mg*', K*, Ba?*, Ca*", Mn*', Hg*", Pb**, Cr*",
Cu*, Na* va Fe** dugc mo ta nhu trong hinh 5. Ching ta

(B)
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Hinh 5. Tinh chon loc ctia dung dich chira chdm lwong tir carbon trong kha ning chi thi huynh quang ion Fe®. Dung dich clia cac muéi
kim loai khac nhau dwgc pha & ndng do 0,5 mg/ml. Néng dd dung dich chira chdm lwong ti carbon dwoc gitr khong ddi & mirc 0,51 mg/ml. Phd
huynh quang trén hinh A (twong trng hinh B mé ta dwéi dang biéu dd hinh cot) cho thdy, sw xuét hién clia ion Fe®* gay ra su dap tat cwong do
huynh quang cla dung dich chdm Iwong t&r carbon manh hon so véi mét sé ion kim loai khac.

va n-m* tuong ung véi lién két C=C va C=0 [13]. Phd kich
thich cling dugc mo ta trong hinh 4 véi vung budc song
kich thich dat hiéu suat cao nam trong ving tir 330 dén
350 nm. Nham 1am rd hon tinh chét quang hoc cuia vét li¢u
CDs, chung t6i tién hanh dénh gid ph6 huynh quang phu
thudc bude song kich thich (hinh 3, bén phai). Quan sat
két qua chiing ta co thé thay, khi thay d6i budc song kich
thich tir 340 dén 500 nm, dinh phd phat quang cia dung
dich ciing dong thoi thay ddi theo. Phd phat quang c6 dang
dai rong, trong d6, vi tri dinh phd phat quang phu thudc
vao budc séng kich thich va c6 khuynh huéng dich vé phia
bude song dai khi ting budc song kich thich. Déi véi vat
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thdy rang, cuong do phat quang cua dung dich CDs dat gia
tri rat nho khi co su xuét hién cta ion Fe*. Nguoc lai, khong
¢6 su thay d6i 16n vé cuong do anh sang huynh quang dugc
quan sat sau khi cho cac ion kim loai khac vao dung dich
chtra CDs. Céc nghién ctru truée day nhan dinh rang, ion
Fe** ¢6 thé da tao ai luc 16n v6i CDs, didu nay da dan dén
su dap tat manh hién tuong huynh quang [18]. Két qua budc
dau cho théy, CDs c6 thé dugc st dung lam chét chi thi
huynh quang trong viéc phat hién chon loc ion Fe¥*. Day
cling 14 co s¢ dé chung t6i tién hanh phép do huynh quang

v6i cac nong do khac nhau ctia ion Fe*',
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Hinh 6. (A) Phé huynh quang cua dung dich chira chdm Iwong tir carbon trng v&i cac gia tri ndng dé khac nhau cta ion Fe®; (B) Cac
gia tri néng do cha ion Fe* trong khoang 0,005-0,5 mg/ml (dwoc biéu dién theo phwong trinh Stern-Volmer dwa vao ty sé F,/F. FvaF,la
gia tri tin hiéu cwdng d6 huynh quang thu dwoc tai budc séng 435 nm (ng vé&i trudng hop cd va khong coé su xuét hién ctia ion Fe’* (bwéc séng

kich thich la 340 nm)).
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So sanh véi cac cong bd trude day
lién quan dén viéc phat hién ion Fe**,
két qua co gia tri kha 16n [18-20].
Nhan dinh nguyén nhan ban dau c6
thé do vat liéu CDs duoc ché tao c6
ngudn gbe khac nhau ciing nhu hé
thong cac mau ion Fe** dugc chiing
t6i pha van con & nong do kha 16n.
Vi vdy, can c6 nghién ciru chi tiét
hon dé danh gia cu thé ving tuyén
tinh cling nhu gidi han phat hién ion
Fe** dbi v6i vat licu CDs duge ché

532 nm

Hinh 7. Anh chup té bao biéu bi hanh tay dwi kinh hién vi huynh quang. Té bao biéu bi hanh  tao tir nat béc.
tay dwoc nhudm trong méi tréng cé chira cham Iwong tir carbon (A) va mau déi chivng - khéng Lz i e 2 .
dwoc nhudm (D) khi dwoc chiéu bang dén halogen va laser diode c6 budc séng 405 nm (B, E) va Tiép theo, chung 61 da tién hanh

532 nm (C, F). Thanh dinh c& c6 gia tri la 200 pm.

Hinh 6 cho thy, cudng d6 anh sang phat quang giam
dan ¢ budc song 435 nm khi nong do ion Fe** ting dan.
Diéu nay chi ra rang, dung dich chtra CDs kha nhay véi su
xudt hién cua ion Fe'. Céc gia tri ndng do ciia ion Fe** trong
khoang 0,005-0,5 mg/l duoc biéu dién theo phwong trinh
Stern-Volmer dua vao ty sb F,/F [19]. Mot diém dang luu
¥ 1a dinh phd huynh quang (hinh 6A) hau nhu khong dich
chuyén giita mau c¢6 va khong c6 sy xuét hién cia ion Fe.
Hé sb twong quan (R?) c6 gia tri 0,9847 trong khoang nong
d6 0,005-0,04 mg/ml cho thiy mdi quan hé tuyén tinh tét.
Gi61 han phat hién dugc tinh theo tiéu chi 3,3 5/7mé_,upe co gia
tri 0,012 mg/ml [20]. Trong do, ¢ 1a do 1éch chuan (standard
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tham do kha nang st dung dung dich

CDs lam thudc nhuém huynh quang

da sdc d6i voi té bao biéu bi hanh tay.
Anh chup cac té& bao biéu bi hanh tay sau khi nhuom duoc
mo ta nhu trong hinh 7. Quan sat hinh 7B va 7C ta nhan
thdy rang, mau té bao 1an lugt phat huynh quang mau xanh
14 cay va mau do dudi sy kich thich ctia anh sang tim (budc
song 405 nm) va xanh 14 cay (budc séng 532 nm) chiéu tir
laser diode. Cu thé, ching ta c¢6 thé quan sat rd thanh va
nhan cia té bao biéu bi hanh tay, diéu nay cho thiy dung
dich chira CDs da di vao bén trong. Trong khi d6, mau dbi
chung (khong dugc nhudm trong dung dich c6 CDs) khong
cho thiy sy xuit hién cta 4nh sang huynh quang trong ciing
diéu kién chiéu sang (hinh 7E va 7F).
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4. Két luan

Trong nghién ciru nay, chung toi di tong hop thanh cong
vat liéu CDs phat huynh quang da sic tir nguon nguyén liéu
tai ché c6 nguon gdc ty nhién. Sau khi thuy nhiét nut bac,
dung dich CDs ché tao dugc cho thdy hién tugng pho phat
quang phu thudc vao budc song kich thich va c¢6 khuynh
huéng dich vé phia budc song dai khi ting bude song kich
thich. Dung dich CDs ché tao duoc cho théy kha nang chi thi
huynh quang ion Fe** khi c6 su sut giam dang ké vé& cuong
d0 so vdi cac ion kim loai khac. Hon ntra, vat liéu CDs
cling da dugc thur nghiém thanh céng trong chup anh huynh
quang té bao biéu bi hanh tay. Két qua budc dau cho thiy,
can ¢6 thém cac nghién cuu chi tiét trén vat liu CDs ché
tao dugc dé xem xét nhimng tmg dung cu thé trong timg linh
vuc, nhu chyp anh huynh quang hay vat licu phat quang.

LO1 CAM ON

Nghién ctru ndy dugc tai trg boi dé tai khoa hoc va cong
nghé cép B6 Gido duc va Pao tao, ma sé6 B2021-DHH-05.
Céc tac gia xin chan thanh cam on.
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Anh huong ctia tac nhan tang dinh tdi tinh chat cua keo dan nén
cao su thién nhién dung de lién ket vai canvas va cao su vién giay

Poan Anh Vi, Nguyén Thi Trang', Bach Trong Phic', Trin Hitu Quang?, Trin Hiru Huy?, D3 Qudc Viét’, Nguyén Thanh Liém'
Wién Ky thudt Hoa hoc, Pai hoc Bdach khoa Ha N¢i, 1 Pai Co Viét, phuong Bach Khoa, quan Hai Ba Trung, Ha Néi, Viét Nam
2Vién Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hoang Quéc Viét, phuong Nghia D6, qudn Cau Giéy Ha Néi, Viét Nam
3Vién Tién tién vé Khoa hoc va Cong nghé Nhdt Ban, JAIST, 1-1 Asahidai, TP Nomi, tinh Ishikawa, Nhdt Ban

Ngay nhan bai 4/11/2022; ngay chuyén phan bién 8/11/2022; ngay nhan phan bién 23/11/2022; ngay chép nhan dang 28/11/2022
Tom tat:

Trong nghién ciru nay, Aanh hwéng ctiia mot ) loai tac nhan ting dinh nhw nhya hydro carbon C, (PR), nhua goc
phenon (P803L va P2402) va nhua cumaron téi cac tinh chét co ban cua keo dan nén cao su thién nhlen (CSTN) da
duoc nghlen ctru. Vat liéu u’ng dung thu’ nghiém dé danh gla hiéu sudt va dac tinh ctia keo dan la vai canvas va cao
su vién giay dugc st dung dé san xuit cac loai giay vai xuit khiu cao cap tai doanh nghiép ¢ Viét Nam. Két qua
nghién ciru cho thay, do bén bit dinh va do bén kéo boc tang dan khi ting ham lwong tac nhan tang dinh, sau dé
giam dén khi ham lrong nay vwot qua gia tri t6i wu. Kha ning chiu lio héa nhiét bi anh hwéng chii yéu boi ban chit
ciia tac nhén ting dinh. Keo dan sir dung PR ¢ ham lwong 7 phan khdi lwong so véi cao su cho gia tri do bén kéo
béc 1a 4,158 N/mm va hé so gia héa tét nhat dat 0,81. Ngoai ra, co' ché pha hity mdi lién két dan ciing dwoc xac dinh
12 co’ ché pha hity hén hop. Két qua nay cé y nghia trong viéc xdy dung don phdi liéu va ché tao keo dan nén CSTN
irng dung trong san xuit giay cao cap.

Tir khoa: giay vii, keo dan nén cao su thién nhién, tac nhan tang dinh.

Chi sé phén loai: 1.4,2.4

Effect of tackifiers on the properties of natural rubber-based adhesive

used to bind canvas fabric and rubber shoe sole
Anh Vu Doan", Thi Trang Nguyen', Trong Phuc Bach', Huu Quang Tran?, Huu Huy Tran? Quoc Viet Do®, Thanh Liem Nguyen'

ISchool of Chemical Engineering, Hanoi University of Science and Technology, 1 Dai Co Viet Street, Bach Khoa Ward, Hai Ba Trung District, Hanoi, Vietnam
’Institute of Chemistry, Vietnham Academy of Science and Technology, 18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam
*Japan Advanced Institutes of Science and Technology, JAIST, 1-1 Asahidai, Nomi City, Ishikawa Province, Japan

Received 4 November 2022; revised 23 November 2022; accepted 28 November 2022

Abstract:

In this study, the influence of various tackifiers, including C, hydrocarbon resin (PR), phenolic resins (P803L and
P2402), and cumaron, on the basic properties of natural rubber-based adhesives was thoroughly investigated. The
test application materials used to evaluate the performance and properties of the adhesive are canvas and shoelace
rubber, which are used to produce high-end export canvas shoes at enterprises in Vietnam. The study results reveal
that tack and peel strength progressively increase with a rise in tackifier content until reaching an optimal threshold,
beyond which these properties begin to decline when this content exceeds the optimal value. Thermal-ageing
resistance was mainly affected by the chemical nature of the tackifiers. An adhesive formulation containing 7 phr of
PR exhibited the highest peel tensile strength at 4.158 N/mm and the best ageing coefficient of 0.81. Furthermore,
the bonding failure mechanism was identified as a mixed-mode failure mechanism. This result is significant for
the development of the material combination and the manufacturing of natural rubber-based adhesive used in the
production of high-end footwear.

Keywords: canvas shoes, natural rubber adhesives, tackifiers.

Classification numbers: 1.4, 2.4

“Tac gia lién hé: Email: vu.doananh@hust.edu.vn
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1. Dt van de

Mot trong nhirng (g dung quan trong nhét ctia keo dan
c6 ngudn goc tir cao su la sir dung dé lién két cac chi tiét
ctia san pham gidy, dic biét 1a giay luu hoa (ndi bat 1a giay
canvas) [1]. Trong nganh cong nghiép giay dép, viéc lya
chon chit két dinh thich hop 1a rat quan trong dé dam bao
duoc dd bén lién két theo tiéu chuén. Hai dic tinh quan
trong duge quan tam 1a do bén kéo boc va do rio [2]. Cac
dac tinh nay duoc xac dinh theo céc tiéu chuén chau Au
(EN) nhu EN 1392:2006 va EN 17708:2018, va cac yéu
cau ky thuat dbi voi cac loai gidy dép khac nhau lién quan
dén d6 dinh cua dé - mi gidy dugc dinh nghia trong EN
15307:2005.

Mot trong nhimg thanh phan quan trong nhét dugc sir
dung trong cong thirc cua chit két dinh 1am tir cao su 1a tac
nhan ting dinh [3]. Tac nhén ting dinh dugc dwa vao keo dé
cai thién cac ddc tinh vé do bat dinh, d6 bam dinh, tinh chét
co hoc va @6 nhét. Su can béng gilia cac dac tinh dan hdi va
d6 nhot 1a mot trong nhitng ddc diém quan trong nhat ciia
keo dan va chat két dinh [4, 5].

Vi¢c nghién ctru lam rd anh hudng cua tic nhan tang
dinh t&i dac tinh cua keo dan, dac biét 1a keo dan tir cao su
1a rat can thiét va da thu hut dwoc sy quan tim nghién ctru
ctia rat nhiéu cac nha khoa hoc va céc t6 chirc nghién ctru
trén thé gioi nhur:

D.W. Aubrey (1987) [6] - Hiép hoi Hoa hoc My, 1a mot
trong nhirng nha khoa hoc dau tién chi ra ban chat va vai trd
cua tac nhan tang dinh trong keo dan nén cao su.

AR. Azura va cs (2014) [7] da tién hanh nghién ctru
anh hudng ctia cac tac nhan tang dinh ty nhién va tong hop
t6i d6 nhot va dic tinh dinh cua keo tir nén CSTN da loai
protein va cao su tu nhién lai ghép styren.

L. Musa va cs (2015) [8] da chi ra rf“lng, d6 nhot, do bén
kéo truot va do bén kéo boc cua keo nhdy ap nén cao su tu
nhién va cao su tu nhién epoxy hoa sé& thay doi phu thudc
vao ham lugng va loai tic nhan tang dinh dugc sur dung.

Tai Viét Nam hién nay, nhu clu sir dung keo dan nén cao
su trong san xuat gidy xuat khau 1a rat 16n, dic biét 1a véi
cac loai gidy vai c6 dé va vién dé giay 1am tir cao su luu hoa.
Mac du Viét Nam la mét nude c6 san lugng CSTN hang dau
trén thé gidi, tuy nhién keo dan phuc vu cho san xuit trong
nude hau hét déu phai nhap khau. Viéc nghién ctru lam rd
anh hudng cua tac nhan tang dinh téi keo dan CSTN dung
cho san xuat gidy vai s& gop phan timg budc lam chu cong
nghé ché tao keo dan phuc vu nhu cau san xuat. Cac loai tac
nhan ting dinh duoc str dung trong nghién ctru nay la PR,
nhya cumaron va hai loai nhua phenolic (803L va 2402).
Anh huéng cua loai va ham lugng tac nhan ting dinh toi dic
trung luu hoa, d6 bén bit dinh, d6 bén kéo boc va hinh thai
hoc bé mit phé hily cia lién két ciing dugc lam rd.

%H%-IE 66(11) 11.2024

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén liéu

Cao su tu nhién dugc dung la loai cao su SVR-3L cung
cip boi Cong ty Cao su Pong Nai. Cac hoa chét trong hé
luu hoa 1a cac chét thong dung thuong dung trong nganh
cong nghi¢p cao su nhu: zinc oxide (ZnO), steraic acid,
sunfur (S), benzothiazyl disulfide (MBTS), zinc dibutyl
dithiocarbamate (BZ), butylated hydroxytoluene (BHT).
Céc loai tac nhan tang dinh petro resin C; (PR); coumarone
(CMR), phenohc (P803L va P2402) duorc nhap khau tir Dal
Loan (Trung Qudc). Dung méi pha ché keo duge cung cép
boi Cong ty TNHH Cong nghiép YESTAR (TP Ho Chi
Minh).

Vit liéu dung 1am nén lién két dé thir nghiém keo dan la
vai canvas va cao su vién d¢ giay vai dung trong san xuat
giay xuat khau dugc cung cap bdi Cong ty THNN Hoa dét
Ha Tay (Ha Noi).

2.2. Phwong phdp tao méu

Hdn hop chét két dinh nén CSTN dugc phdi tron theo ty
1¢ hoa chat trinh bay trong bang 1. Ham lugng cua tac nhan
tang dinh trong céc mau thay ddilan lugtla 5,7, 10, 15 ph?m
khdi lwong so v6i 100 phan khdi lugng cao su nguyén chét.

Bang 1. Pon phéi liéu hén hop két dinh.

Héa chit Ham lwong (phén khéi lugng)
SVR-3L 100

ZnO 5

Axit stearic 1

BHT 0,5

MBTS 0,5

BZ 1,5

S 1

Téc nhan tang dinh 5,7,10, 15

Hdn hgp gdom cac hoa chét trong don phdi liéu trir hé
xtc tién, luu héa va tac nhan tang dinh dugc so luyén &
80°C bang may tron kin trong khoang 15 phit véi toc do
50 vong/phut. Tiép theo, luu huynh, cac chat xtc tién va tac
nhan ting dinh dugc bd sung va hdn luyén ¢ 50°C trong thoi
gian 10 phit. Trude khi st dung dé pha ché keo thi hdn hop
duoc can trén may can Xuét tm hai truc.

Hdn hop chat két dinh thu duoc s& duoc khudy tron ciing
xdng cong nghiép véi ty 1& 12:88 trong may khudy kin, ¢
toc do 800 vong/pht, trong khoang thoi gian 2,5 gid. Dung
dich keo thu dugc s& duge luu 6n dinh ¢ nhiét do phong
trong 6 gid trude khi sir dung dé dan mau.

Mau vai canvas va cao su vién dé giay sau khi dugc dan
s€ dugc ép luu hoa ¢ cac nhiét d nghién ctru trong 90 phut
dudi ap luc 4 kgf/em?.
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2.3. Cac phwong phdp phan tich va danh gia

Nhiét vi sai (DTA) va nhiét trong lugng (TGA) ctia cac
tac nhan tang dinh dugc do bang thiét bj TG 8121, Thermo
plus EVO2 cua hang Rigaku, Nhat Ban. Dac trung luu hoa
ctia vat liéu duoc khao sat trén thiét bi Rheometer MDR
2020 (Han Québc).

Do bén kéo boc va do bén bit dinh xac dinh theo phuwong
phap Peel 180° theo tiéu chuan EN 1392:2006 va EN
17708:2018 trén thiét bj kéo dit Lloyd LRX 500N (M),
v6i toe d6 kéo cb dinh 13 100 mm/phat. Do bén kéo boc
duoc xac dinh theo cong thuc:

6 =— [N/mm]

trong do; o: do bén kéo boc (N/mm); P: lyc tac dung (N); b:
chiéu rong mau (mm).

(S e+

Sy suy giam cua cac lién két dinh do 1io hoa nhiét
duoc tién hanh thuc nghiém danh gia theo ti€u chuén EN
15062:2006. Bé mit pha huy mdi dan duoc chup bing hé
kinh hién vi dién tir quang hoc véi d6 phong dai x35 thong
qua phan mém NeptuneViewer.
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3. Két qua va ban luan

3.1. Phan tich mét sé ddic trung tinh chdt nhiét ciia cdc

tac nhén ting dinh

Hinh 1 thé hién biéu d6 phan tich DTA va TGA cia cac
tac nhan tang dinh sir dung trong nghién ctru. Tir d6 thi ¢
thé thay, d6i voi PR, ban dau dong nhiét ting, sau d6 giam
mot cach dot ngdt & khoang 83°C, tai nhiét do nay nhya
chuyén tir trang thai cimg gion sang trang thai mém déo, day
la nhiét 3o chuyén trang thai ctia tdc nhan tang dinh PR. Con
& khoang 130°C thi duong TGA bat dau giam, c6 thé 1a do
PR di bt dau c6 sy phan hity nhiét.

Tuong tu nhu vay, tir biéu d6 nhiét cling xac dinh duogc
nhiét do chuyén trang thai cua cac tac nhan tang dinh P80O3L,
CMR, P2402 lan luot 1a 86, 81 va 87°C. Két qua cho thiy,
nhiét 6 chuyén pha clia cac chét bat dinh chénh léch khong
nhiéu, hay n6i cach khac nhiét do chay mém cua cac hop
chat hitu co thap phén tir sir dung lam tic nhan ting dinh
trong nghién ciru nay 1a gan tuong ty nhau.

000 PSO3L

0,00 —mamenae

N
-0,05 TGA
0,10 4

-0.15

-0.20 4
0,25 J

-0,30 1

DTA
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T e e I B e e A
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200
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Hinh 1. Biéu dé phan tich nhiét vi sai (DTA) va nhiét trong lwong (TGA) cua cac tac nhan tiang dinh.
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Nhiét d6 phan hiy ctia PSO3L, CMR va PR khong c6 su
khac biét qua 16n, déu nam trong khoang 150-160°C. Dic
biét, dbi voi P2402 trong khoang nhiét d¢ tor 30-90°C nhan
thiy c6 su gia ting vé khdi lwong, didu nay co thé giai thich
la do P2402 c6 kha nang da phan tng véi 6xy trong khong
khi.

3.2. Anh hudng ciia tic nhén ting dinh t6i dic trung
lwu hoa ciia hon hgp chat ket dinh nén cao su tw nhién

Pé danh gia anh huong cua loai tic nhan ting dinh t6i
kha ning luu héa cta hdn hop chét két dinh nén CSTN thi
cac mau co chtra 10 phan khéi luong timg tac nhan ting dinh
duoc tién hanh luu héa & cac nhiét do 115, 120 va 130°C.

r'y
=10 1 —m—PR  —A—P803L
E g CMR P2402
=
o
g 6 1 ’4/
=
=
E 4 1
g =
& 2 A
=
0 x x x >
115 120 130
Nhiét @ (°C)

PR: nhwa hydro carbon C;; CMR: coumarone.
Hinh 2. Anh hwéng cuia cac tac nhan tang dinh t&i kha nang lwu

héa cua hén hop chat két dinh tir cao su tw nhién & cac nhiét do
khac nhau.

Tir két qua ¢ hinh 2, ¢6 thé nhan thay toc d¢ luu hoa ciia
cac mau ¢ 115 va 120°C 1a khong khac nhau nhiéu, nhung
0 130°C thi da c6 sy phan hoa. Tai 130°C, tdc do luu hoa
ciia mau chira PR cao hon hin so voi mau chira P803L va
CMR. Pic biét, véi mau chira P2402 tdc d6 luu hoa con co
xu huéng hoi giam xudng. Két hop véi két qua TGA c6 thé
dua ra nhan xét 1a do P2402 kém bén nhiét, ngay ¢ khoang
30-90°C di bat dau xay ra phan (g vai 6xy trong khong khi
gdy anh hudng t6i hé luu hoa.

10 ¢
E _—
Z 8 =
2
5'6 /‘\
6 -
E.
=
né 4
g
£2 A —8—-PR  —A—PS03L
s CMR P2402
0 T r . >
115 120 130

Nhiét d9 (°C)
PR: nhya hydro carbon C_; CMR: coumarone.

Hinh 3. Anh hwéng cua tac nhan ting dinh t&i momen xoén cwc
dai ctiia hdn hop chat két dinh tir cao su tw nhién khi lwu héa & cac
nhiét 4o khac nhau.
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Hinh 3 thé hién anh huong cua tic nhan ting dinh toi
momen xoan cuc dai khi luu hoa & cac nhiét d6 khac nhau cia
hén hop chét két dinh. C6 thé thiy, véi tt ca cac mau, khi nhiét
d06 luu hoa tang tur 115 dén 120°C, momen xoan cuc dai tang
1én dang ké, tuy nhién khi tiép tuc tang nhiét d luu hoa tir 120
1én 130°C thi momen xoén cuc dai thay d6i khong dang ké va
¢6 xu hudng di ngang. Két qua nay cho thay, nhiét do 120°C 1a
phu hop dé vira dat duoc mat do luu hoa tot, vira tiét kiém duoc
ning luong gia nhiét cho mau khi luu héa.

3.3. Anh hwdng ciia logi va ham lwgng tic nhan ting
dinh toi khd nang bat dinh ciia keo dan

D6 bit dinh 14 kha ning hai bé mit vat liéu duge két dinh
lai voi nhau, ngay tai thoi diém tiép xuc, khi chat két dinh
chua tao céc lién két ngang hinh thanh cac dic tinh lién két
cudi cung khi dong ran hoan toan. Noi cach khac, d6 bén bét
dinh 1a kha ning noi tai ciia chat két dinh dé bam vao bé mat
ngay sau khi tiép xtic. P9 bén bét dinh cua cac miu keo co
chira cac tic nhan ting dinh v6i ham luong thay ddi duogc
téng hop va trinh bay tai d6 thi & hinh 4.

l F 3

—=&—PR
CMR

—4—P803L
P2402

A~

0,8 -

D4 bén bat dinh (N/mm)
£
[=

5 7 10 15
Ham luwong tic nhén ting dinh (phin khdi lugng)
PR: nhya hydro carbon C;; CMR: coumarone.

Hinh 4. Anh hwéng cuia tac nhan ting dinh t&i do bén bat dinh.

Két qua cho thay, do bat dinh ciia cic miu PR nam trong
khoang tir 0,509 dén 0,664 N/mm. Do bét dinh ting sau d6 dat
gia tri cuc dai 6 ham lwong 7 phan khéi luong PR rdi giam dan
& cac ham luong 10 va 15 phan khdi luong. D6i v6i cac mau
stt dung P803L, d6 bit dinh ciia mau chita 7 phan khéi luvong
tang 20,47% so v6i mau 5 phan khi luong. Khi ting ham luong
P8O3L tir 7 1én 10 phan khoi lwong thi do bén bét dinh ting
6,67%, sau d6 khi tiép tuc ting ham luong P8O3L Ién 15 phan
khdi lugng thi d bt dinh lai giam 15,51% so véi mau 10 phan
khéi Iuong.

Két qua trén cho thay, khi ting ham lugng tac nhan ting dinh
thi do bét dinh cua keo cling tang dan dén mot gia tri cyc dai, sau
d6 giam dan. Diéu nay 13 hop 1y vi tic nhan ting dinh 14 nhimg
hop chét hitu co thip phén tir, khi dwgc dura vao hé cao su ching
s& xen k& vao phan thé tich ty do, khién cac phén tir cao su dudi
ra, 1am tang dién tich tiép xtc va kha nang tham udt ctia phén tir
cao su voi bé mit nén. Do d6, kha ning chdng lai sy phéan tach
cta keo sau thoi gian tiép xtic ngan 1a cao hon khi ham lugng tic
nhan ting dinh tang lén. Tuy nhién, khi tiép tuc tang ham luong
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chét tang dinh thi d9 bat dinh lai giam dan, ¢6 thé 1a do khi ham
lugng tac nhan ting dinh ngay cang nhiéu thi do nhét cia keo
cang tang 1én, dan dén lam giam kha ning thdm w6t cua keo vao
bé mit nén nén do bén bét dinh cling theo do giam dan.

3.4. Anh hwéng ciia logi va ham lwong tic nhan ting
dinh toi do bén kéo boc cuia keo dan

Do bén kéo boc cua lién két dan 1a mot trong nhitng tinh
chat quan trong nhat dbi véi chat két dinh noi chung va chat
két dinh dung cho san pham gidy ndi riéng. Anh hudng cia
cac loai va ham luong tac nhan tang dinh toi do bén kéo boc
ctia mbi lién két dan giita cao su vién dé va vai canvas ding
lam mi giay dugc md ta trong do thi ¢ hinh 5.

5%
g
£ 4 A -,____———.\.\.
z e
237 \
=
5
2 2
5
=
< ] A
=] —&—PR —#—P803L
0 . CMR P2402
5 7 10 15

Ham lwong tic nhan ting dinh (phin khéi lugng)
PR: nhya hydro carbon C_; CMR: coumarone.
Hinh 5. Anh hwéng cua tac nhan tang dinh t&i do bén kéo béc cua
méi lién két dan.

C6 thé thay, d6 bén kéo boc cia miu keo chira tac nhan
tang dinh PR tang khi ham lugng tic nhan tdng dinh tang tir
5 dén 7 phan khoi lugng, sau d6 giam dan & cac ham luong
10 va 15 phan khoi lugng. Xu hudng tuong tu cling dugc
xac nhdn doi v6i cdc mau co chura chat tang dinh P2402.

Déi véi cac mau keo chira chit tang dinh CMR, do bén
kéo boc lai giam dan khi ting ham lugng tir 5 dén 15 phan
khdi luong. Do bén kéo boc giam 13,26% & 7 phan khbi
lwong, giam 21,96% & 10 phan khoi lugng va giam dén
31,1% 6 15 phfin khdi luong so voi do bén kéo boc ban dau
& 5 phan khéi lugng. Piéu nay ciing duge nhan thay vai cac
mau keo dan c6 chira PSO3L.

_Trong cac loai tac nhan tang dinh da duoc st dung, co
thé thay PR & 7 phan khoi luong va CMR ¢ 5 phén khoi
luong cho gia tri do bén kéo bode cao nhat.

2 158 302

| 3,715 3 564
4 3,513 3372

D) bén kéo boc (N/mm)

0 6 12 24 48 72
Thoi gian ldo héa (gio)

Hinh 6. D6 bén kéo béc cia mau chira 7 phan khéi lwong PR &
70°C theo thei gian.
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3.5. Anh hwaong cua tac nhan tang dinh téi do chiu lio
héa nhiét ciia méu lién két din

Mot trong nhiing tiéu chi dé danh gia chét lwong cua keo
dan 1a d6 chiu nhiét trong khoang thoi gian dai. Nham lam
r0 sy anh huong cua tac nhan tang dinh dén do chiu 130 hoa
nhiét ctia mau lién két dan, mau chira 7 phan khéi luong PR
va mau chira 5 phan khdi lugng CMR sé& duoc xir Iy nhiét
& cac khoang thoi gian khac nhau. Mau dan sau khi hoan
thanh qua trinh ép dinh hinh lién két s& duoc xir 1y nhiét &
70°C. Su bién ddi vé d6 bén kéo boc theo thoi gian duoc thé
hién ¢ hinh 6 va hinh 7.

SA

4,122
3,994 3,601

4 43,762 3.255

2,826

D{ bén kéo béc (N/mm)
W

0 3 6 12 24 48
Thoi gian lao héa (gio)

Hinh 7. P6 bén kéo béc ctia mau chira 5 phan khéi lwong CMR &
70°C theo thoi gian.

Véi ¢4 2 mu, qué trinh xir ly nhiét ban dau lam ting d6 bén
kéo boc sau d6 mai bét dau co hién twong giam do bén. Mau
chira 7 phan khdi luong PR ¢6 d6 bén kéo boc trude khi xtr ly
nhiét 1a 4,158 N/mm, sau khi x@ 1y nhiét 6 gio thi do bén cua
mau ting 1én 4,302 N/mm, sau d6 giam dan. Khi tiép tuc xir ly
nhiét ¢ 12, 24, 48 va 72 gio thi d6 bén kéo boc giam xubng con
81,1% so voi trude khi 130 hoa (hinh 6). V&i mau chira 5 phén
khdi luong CMR, d6 bén ting dan theo thoi gian xi Iy nhiét tir
3,762 N/mm dén gid tri cuc dai 1a 4,122 N/mm sau 6 gio, sau
d6 giam dan khi tiép tuc ting thoi gian xi Iy nhiét 1én 12, 24 va
48 gio, do bén kéo boc con lai 75,12% so véi ban dau. Doi véi
mau keo dén bi 130 hoa nhiét thi c6 mot giéi han giam bén quan
trong la do bén sau 130 hoa khong dugc nho hon 80% gia tri do
bén ban dau. Vi vdy, ddi véi mau chira 5 phan khéi lugng CMR
130 hoa nhiét trong 48 gior 1a khong théa man diéu kién (hinh 7).

Hién tuong ting do bén ¢ giai doan dau clia qué trinh xir
1y nhiét co thé giai thich 1a do khi luu hoa hinh thanh lién két
dan, 16p keo chua dugce luu hoéa hoan toan, vi vay khi ¢ trong
moi truong 130 hoa nhiét, dudi sy tdc dong cta nhiét do thi 16p
keo chua Iuu hoa hoan toan nay wu tién hinh thanh cac lién két
ngang bd sung thay vi pha huy cac lién két ngang da dugc hinh
thanh trudc d6. Con thanh phan két dinh ngoai 1a lién két gitra
keo va vai khong phai 1a lién két hoa hoc, nén ching khong anh
huéng dén viéc do bén kéo boc ting trong giai doan dau xu ly
nhiét. Sau khi céc lién két ngang b6 sung dugc hinh thanh hét,
mau bt dau bj ldo hoa va cac lién két bi pha huy, dan dan dén
d6 bén kéo boc ciing giam dan. Hién tuong tuong tu ciing da
dugc H. Zhang va cs (2015) [9] chi ra trong mot nghién ctru vé
130 hoa nhiét cia NR.
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Do bén ban ddu cua mau chira 7 phan khdi lugng PR 1a
4,158 N/mm, sau khi 130 hoa nhiét 48 gio do bén 1a 3,512 N/
mm, do bén di giam 15,54%. Mau chua 5 phﬁn khéi lugng
CMR c6 do bén ban dau la 3,762 N/mm, do bén 1a 2,826 N/
mm sau 48 gio 1do hoa nhiét, giam 24,88%. Nhu vay, ¢ cling
mot thoi gian xir 1y nhiét, mirc d6 giam bén cta mdi lién két
déan c6 chua tac nhan tang dinh PR s€ nho hon tic nhan tang
dinh CMR. Mic du ca hai loai tac nhan tang dinh c6 nhiét do
phan hay nhiét khong qua khéc biét va déu cao hon nhiéu so
véi nhiét do 130 hoa, tuy nhién do CMR c6 chira cac nhom
(=C=0) va (C-O-C) phan cuc nén kha nang tuong hgp véi NR
thap hon PR [7]. Pay c6 thé 1a nguyén nhan din dén kha ning
chiu 130 héa nhiét ctia keo chira CMR khong bing keo co chira
PR. Piéu nay cho thay, anh huong cta loai tic nhan ting dinh
khac nhau trong viéc on dinh méi lién két dan trong qua trinh
str dung lau dai.

3.6. Diic diém phd hiy lién két din

Anh chup bé mit vai va bé mat vién dé cao su cia mau chira
7 phan khoi lugng PR sau khi pha huy lién két dan trén dugc
thé hién ¢ hinh 8.
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MA&u sau lao héa 48 gio
Hinh 8. Anh chup bé mit vai (trai) va cao su vién dé (phai) sau khi
pha hdy méi dan.
Nhan xét chung vé dic diém pha huy mdi dan 1a dang pha
hiy hon hop. Trén bé mat vai (hinh phia trai) xuat hién cac
vun vién dé cao su da bi phé huy va hau nhu 16p keo ban dau
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da khong con trén vai, con trén bé mit vién cao su co 16p keo
bén trén dinh theo cac xo'vai bi pha huy (hinh phia phai). Day
1a co ché pha huy hdn hop, mot co ché mong mudn néu c6 sy
phé huy lién két dan xay ra. Khi 1io hoa nhiét, sy pha hay bé
mit cling clia cac mau ciing thay d6i. Tir cac hinh anh bé mat
phé hity lién két dan trudc va sau khi 130 hoa cho théy, cao su
bi phé hily nhiéu hon do d6 bén kéo boc tang khi xir 1y nhiét
trong 6 gid va do sy ldo héa ctia vién dé cao su sau thoi gian
dai xtr Iy nhiét d6i véi mau ldo hoa 48 gio.

4. Két luan

Két qua nghién ctru cho thay, ham lwong va loai tic nhan
tang dinh c6 anh hudng tryc tiép t6i cac tinh chéat luu hoa
cua keo, dac trung bét dinh, d6 bén kéo boc va mure do chiu
ldo hoa nhiét. Trong s6 cac loai tac nhéan ting dinh da st
dung thi PR ¢ ham lugng 7 phan khéi lugng cho chat luong
keo tot nhét khi dung dé lién két vai canvas va cao su vién
giay. Két qua nay lamot co s& dé xay dung don ph01 ligu va
ché tao keo dan nén CSTN dung cho san xuit giay.

LO1 CAM ON

Céc tic gia xin tran trong cam on dé tai DPT.BO.016/21 da
tai trg kinh phi dé thuc hién nghién ciru nay. Céc tac gia ciing
xin cam on Trung tdm Cong nghé Vat liéu, Pai hoc Quéc gia
Ha Noi da hd tro viéc do dac céc tinh cht nhiét trong lugng
va nhiét vi sai.
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Nano bac gia ting hiéu qua téi sinh chdi va han ché mt s hién twong bt thwomg
cua cay African violet (Suintpaulia ionantha WendL) nudi cay in vitro

Huynh Gia Bio"?, Nguyén Thi Nhu Mai', Hoang Pic Khii', P§ Manh Cudng', Hoang Thanh Tung"2, Dwong TAn Nhut"2*
Vién Nghién citu Khoa hoc Tday Nguyén, Vién Han ldm Khoa hoc va Cong nghé Viét Nam,
116 X6 Viét Nghé Tinh, phwong 7, TP Pa Lat, tinh Lam Pong, Viét Nam
’Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam,
18 Hodng Quéc Viét, phwong Nghia D6, qudn Cau Gidy, Ha Néi, Viét Nam
Ngay nhan bai 3/8/2022; ngay chuyén phan bién 6/8/2022; ngay nhén phan bién 26/8/2022; ngay chép nhan dang 29/8/2022
Tom tit:

Bai bao nghién ciru tac dgng ciia nano bac (AgNPs) 1én su tai sinh chdi, khic phuc hlen twgng bt thwong, su blen
dong khi ethylene (ET) va hoat tinh enzyme chong o0xy hoa trong giai doan tai sinh chdi ciia cay African violet. Ket
qua cho thay, mau gan 1a chinh cho hiéu qua tai sinh chdi tdi wu hon so véi miu 1a nguyen véi ty 1€ tai sinh chdi
66,00%, 5,33 chm/mau va chiéu €ao ¢ chdi 0,73 cm sau 8 tuin nudi cay. 0 giai doan tai sinh, chdi ciia cay African violet
trén ca miu cAy gin I4 chinh va miu 14 nguyén déu xuét hién mot 50 hlen twong thity tinh thé 1an hrot 13 20,00 va
19 67%; m6 seo & mép la lan lwgt 14 21,67 va 22,33%; hoai tir mau cay lan lwgt 1a 14,67 va 12,33%; héa nau miu
cay va mdi truwong nudi cay lan luot 1a 20,33 va 15,67%. Ngoai ra, khi bo sung 2 mg/l AgNPs vao moi trurong tai sinh
choi 1am gia tang hiéu qua tai sinh ch01 va sinh trudéng cia cum ch01, khic phuc hién twgng thiy tinh thé, méd seo &
mép 14, hoai tir miu cay, héa niu miu cay va méi treong nudi cay, glam su tich lily khi ET va gia tang hoat tinh cta
APX (ascorbate peroxidase), CAT (catalase) trong giai doan tai sinh chdi cia ciy African violet.

Tir khéa: ethylene, héa niu, hoai tir miu cdy, nano bac, thity tinh thé.

Chi s6 phén loai: 1.6,1.7, 4.6

Silver nanoparticles enhanced shoot regeneration efficiency and limited some abnormal

phenomena of African violet (Saintpaulia ionantha Wend\.) cultured in vitro
Gia Bao Huynh" 2, Thi Nhu Mai Nguyen', Dac Khai Hoang', Manh Cuong Do', Thanh Tung Hoang" %, Tan Nhut Duong"*
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Abstract:

This article investigated the effects of silver nanoparticles (AgNPs) on shoot regeneration, abnormal growth, ethylene
(ET) gas fluctuations, and antioxidant enzyme activity during the shoot regeneration of African violet. The results
showed that using the main leaf vein explant significantly improved shoot regeneration efficiency compared to the
whole leaf explant, with a shoot regeneration rate of 66.00%, an average of 5.33 shoots per explant, and shoot height
reaching 0.73 cm after eight weeks of cultivation. At shoot regeneration time, both the main leaf vein and whole
leaf explants exhibited vitrification (20.00 and 19.67%, respectively), callus formation at the leaf edges (21.67 and
22.33%, respectively), necrosis (14.67 and 12.33%, respectively), and browning of explants and the culture medium
(20.33 and 15.67%, respectively). Furthermore, adding 2 mg/l AgNPs into the regeneration environment enhanced
shoot regeneration efficiency and growth, mitigated vitrification, callus formation, necrosis, browning of explants
and the culture medium, reduced ethylene gas accumulation and increased the activities of ascorbate peroxidase
(APX), catalase (CAT) during African violet shoot regeneration.

Keywords: browning, ethylene, necrosis, silver nanoparticles, vitrification.

Classification numbers: 1.6, 1.7, 4.6
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1. Dat van de

Cong nghé nano da dugc tng dung rong rdi trong cac
linh vyc khac nhau va c¢6 anh huong dang ké trén thé gisi.
Bén canh d6, cong nghé nano ciing da dugc ing dung cho
nghién ctru cac hé thong sinh hoc. Trong ndng nghiép, nano
kim loai da dugc ching minh ¢6 tic dong tich cuc dbi véi
thuc vat nudi cdy in vitro, bao gdbm viéce ting ty 18 nay mam
[1], kich thich su phat trién [2] va ting cudng tong hop cac
hop chét thtr cip c6 gia tri nhu dwoc pham, chét dinh dudng
va héa chit nong nghiép, bao gdm cac hop chét phenol va
flavonoid [3]. Nhom nghién ctru cta chung t6i da dat duoc
nhiing két qua déng khich 18 trong viéc sir dung AgNPs nhur
mot tac nhan khtr tring méi trudng nudi cy in vitro [4], khir
triung mau ciy thyc vat nhu African violet [5], rong Bép st
[6], Cuc tring [4] va bd sung vao mdi trudng nudi cdy dé
thiic ddy sy phat trién caa Dau tdy [7], Hong mén [8] va
sam Ngoc Linh [9], cling nhu han ché vi sinh vat trong hé
thdng vi thiry canh [10]. Ngoai ra, cac loai nano khac ciing
da duoc nghién curu trén cac dbi tuong thuc vat khac nhau,
chang han nhu nano coban gitp khic phuc hién tuong vang
va rung 1a & cay hoa Hong [11] va nano sit cai thién kha
ning ra ré & ciy hoa Cim chudng trong diéu kién nuoi céy
in vitro [12]. Tuy nhién, tadc dong cua cac loai nano kim loai
(b6 sung hodc thay thé) ddi véi sy phat trién va sinh trudng,
khéc phuc hién tugng bat thuong, cai thién kha niang ra ré
in vitro, gia ting ty 1& sdng sot, cung vai cac chi tiéu sinh
ly-sinh hoa nhu su bién dong ET va hoat tinh enzyme chéng
oxy hoa (APX, CAT) van can duoc nghién ciru thém, dic
biét 1a ddi cay hoa African violet.

African violet (thudc chi Saintpaulia) c6 ngudn goc tir
cac khu ring mua ¢ chau Phi v6i mau sic hoa da dang.
Loai hoa nay c¢¢ 14 day, dep va phu 16ng nhung, c6 kha nang
nd hoa lién tuc khi diéu kién thuén lgi, do d6 rat dugc ua
chudng trong viéc trong trang tri ndi thit va vin phong
[13]. P4 c6 mot sb két qua tich cuc trong viéc nhan giéng
in vitro cy African violet, bao gdm phat sinh phoi soma
[13], tai sinh chdi [14] va cam tng md seo [15]. D.T. Nhut
va cs (2007) [16] da tai sinh chdi thanh cong cay African
violet; tuy nhién sau 30 ngay nudi cdy, so lugng chdi thu
duoc dao dong 5,8-8,0 chdi/mau, kich thudc chdi nhé hon
1 cm va khong déng déu. Hién tai, ung dung nano kim loai
trong viéc vi nhan gidng cdy African violet van con rat han
ché. D.T. Nhut va cs (2018) [5] chi méi dimg lai ¢ viéc sir
dung AgNPs nhu mot chat khir tring thay thé cho céc chat
khir trung truyén théng. Do d6, nghién ciru vé anh hudng
ciia AgNPs d6i voi qué trinh tai sinh chdi, hién twong bét
thuong, su bién dong khi ET va hoat dong cua enzyme
chéng 6xy hoa trong giai doan tai sinh chdi ciia cdy African
violet la diéu can thiét.

%H%-IE 66(11) 11.2024

2. Vat liéu va phuong phap nghién ciu
2.1. Vat liéu thuwc vat

Nguon mau ban dau cua nghién ctru nay la cac mau 14 cua
cay African violet in vitro 12 tuan tuoi.

2.2. Dung dich nano bac

Dung dich AgNPs cé kich thudc nho hon 20 nm véi
ndng d6 1000 mg/1 [17]. AgNPs vdi cac ndng d6 khac nhau
duoc chuan bi cho thi nghiém tai sinh chdi. AgNPs duoc st
dung trong cac thi nghiém do Vién Cong nghé Méi truong,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam cung cap.

2.3. Ghi nhan hién twong bat thuwong o giai doan tdi
sinh choi cay African violet

Cac mau 14 nguyén in vitro voi duong kinh 10 mm va
mau gan 14 chinh véi kich thudce 1x10 mm cua cay African
violet dugc thu nhan va céy trén dia petri nhya c6 chira moi
truong tai sinh chdi. Moi truong MS [14] ¢6 chira 0,2 mg/l
BA, 0,1 mg/l NAA, 8 g/l agar, 30 g/l sucrose va 1 g/l than
hoat tinh [16] (MSS), dugc boc kin bing mang parafilm M
nham danh gia kha nang tai sinh chdi tir mau 14 nguyén va
mau gén 14 chinh, dong thoi ghi nhdn mot s hién twong bt
thuong trong qua trinh tai sinh. Ty 1€ tai sinh chdi (%), s6
luong chdi/mau, chiéu cao chdi (cm), hién twong thiy tinh
thé (%), ty 16 mo seo & mép la (%), ty 1& hoai tir mau cay
(%), ty 1¢ hoa néu cua mau cay va moi truong nudi cay (%)
dugc ghi nhan sau 8 tudn nudi cdy. Hinh thai mau cdy dugc
quan sat va ghi nhan bang kinh hién vi soi ndi (x10).

2.4. Anh hwéng ciia nano bac lén higu qud tdi sinh
chéi

Trong thi nghiém, ngudn mau tdi wu cho qua trinh tai
sinh ch01 duoc cdy trén moi truong MSS c6 chira AgNPs ¢
cac ndng d6 khac nhau. Mau ddi chimg dugc nuéi ciy trén
mdi truong MSS khong b sung AgNPs. Ty 1€ tai sinh chdi
(%), s6 lugng chdi/mau, chidu cao ch01 (cm), kh01 luong
tuoi va kho cia cum chdi (mg) sau 4 tudn nudi cdy. Ngoai
ra, sb luong chdi/méu (tong s6 chdi va chdi c¢6 kich thude
16n hon 1 ¢m), chiéu cao chdi (cm) SPAD (chi sb danh gia
ham lugng diép luc trong 14), khoi luong twoi va kho cua
cum chdi (mg) duge thu thap sau 8 tudn nudi cay.

2.5. Xac dinh ham lwong khi ethylene trong dia petri
bang phwong phap sdac ky khi

Khi ET duoc thu thap truc tiép trong dia petri dugc boc
bang mang parafilm M bang dng tiém khong ro ri khi (dung
tich 1 ml) va sau d6 bom thu céng vao hé théng GC (st
dung ¢t thép khong gi c6 kich thudc 3 m x 1,5 mm chua
chat hap phu Porapack P véi kich thudc hat 80-100 Mesh)
dé phan tich. Nhiét do ciia cot, kim phun va ngon lira ion
hoa dugce duy tri 1an lugt & 60 va 90°C. Khi nito (véi toe do
55 ml/phit) duge sir dung lam khi mang, giap vén chuyen
khi can phan tich dén cot sic ky [18]. Dia petri chira mau
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cay duoc nudi cay trén moi truong bo sung AgNPs tdi wu va
moi truong doi ching (khong c6 AgNPs) duoc thu thap sau
8 tuan nudi cay dé danh gia sy bién dong cua khi ET.

2.6. Xdc dinh hoat dp ciia enzyme ché'ng oxy hoa bting
phuong phap UV-Vis

Cac cum chdi tuoi (300 mg) tr cac thi nghiém duoc
nghién thanh bot min trong nito long. Sau d6, mau dugc hoa
tan trong 2 ml dung dich dém phosphate 0,1 M, pH 7,4 chia
0,1 mM EDTA. Hon hop mau duge ly tim & 15.000 vong/
phit trong 20 phut ¢ nhiét d6 4°C. Phan ndi phia trén sau ly
tam duogc giir lai (bdo quan ¢ 4°C) dé phan tich CAT va APX.

Hoat tinh CAT dugc x4c dinh bing cach phan tng miu
v6i 100 pl H,O, 65 mM trong 2 phit. Phirc hgp mau vang tao
thanh gitra H,0, va ammonium molybdate (NH,Mo.0,,) duoc
do & budc song 405 nm, voi 1 don vi hoat tinh (U/g) twong
duong véi viéc phan huy 1 pmol H,O, trong 1 phut [19].

Hoat tinh APX dugc do bang cach theo doi sy giam hap
thu cua ascorbate & budc song 290 nm khi enzyme APX
0xy hoa ascorbate, voi sy hién dign cua 0,5 mM H,O, trong
3 phut. Mot don vi hoat tinh enzyme (U/g) tuong duong voi
luong APX can thiét dé 6xy héa 1 pmol ascorbate trong 1
phut [20].

2.7. Xir Iy 56 ligu

S6 liéu ghi nhan trong thi nghiém dwoc xir Iy biang phan
mém Microsoft excel 2016 va SPSS 20.0, phép thir Duncan
va LSD v6i mirc y nghia p<0,05 [21]. Mdi nghiém thirc duge
lap lai ngdu nhién 3 lan véi 100 mau/nghiém thc.

3. Két qua va ban luan

3.1. Hi¢n twong bit thuwong ¢ giai doan tdi sinh choi
cdy African violet

Sau 8 tudn nudi cdy, hién tugng thuy tinh thé, su hinh
thanh mé seo ¢ mep 14, hoai tir mau cdy, hién tuong hoa nau
clia mau cdy va moi truong nuodi céy. Nhitng hién tuong nay
dugc quan sat ¢ cac mau chura gan 1a chinh va lad nguyén ctua
cay African violet (bang 1).

Bang 1. Mot s{) hién twong bat thwong cia mau cay cay African
violet sau 8 tuan nuoi cay.

Chi tiéu theo doi MAu 14 nguyén ~ Mau gan 14 chinh
Ty 18 tai sinh chdi (%) 40,00+1,15% 66,00+2,08

S6 chdi/miu 2,67+0,33 5,33+0,33

Chiéu cao chdi (cm) 0,50+0,60 0,73+0,06

Thay tinh thé (%) 20,00+1,15 19,67+1,20

Mo seo & mép 1a (%) 21,67+1,67 22,33+1,45

Hoai tir mau cdy (%) 14,67+0,88 12,33+1,45

Hoa nau miu cay va mdi truong 20,33+0,88 10,670,67

nubi ciy (%)

*: cac gia tri thé hién gia tri trung binh * sai s6 chuan trong phép thir
LSD v&i p<0,05.
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Két qua ghi nhan duoc, mau gan 14 chinh cho hi¢u qua
tai sinh chi ti uu hon so vi miu 14 nguyén véi cac chi tiéu
nhu ty 1¢ tai sinh chdi (66,00%), s6 choi/mau (5,33 chdi)
va chiéu cao chdi (0,73 cm) (bang 1). Két qua nghién ctru
nay trén cay kiwi ciing cho ket qud tuong dong, mau gan la
chinh cho hi¢u qua tai sinh t01 uu hon so véi mau 14 nguyén
[22]. Vi vay, viée s dung mAu gan 14 chinh cho higu qua tai
sinh chdi toi wu so voi mau 14 nguyén. Ngoai ra, ¢ giai doan
tai sinh ch01 cua cdy African violet trén ca 2 mau cay gan l4
chinh va miu 14 nguyén déu xuat hién hién twong thity tinh
thé (1an luot 13 20,00 va 19,67%), md seo & mép 14 (lan luot
14 21,67 va 22,33%), hoai tr mau cay (lan luot 1a 14,67 va
12,33%), hoa ndu miu cdy va moi truong nudi cdy (1an luot
14 20,33 va 15,67%) (bang 1 va hinh 1).

Hinh 1. Mét s6 hién twong bat thwéng trong giai doan tai sinh choi
clia cay African violet sau 4 tuan nuoi cdy. (A, B, C) MAau cdy sinh
trwéng binh thweng; (D, E, F) Hién twong thiy tinh thé; (G H, 1) Hién
twong hinh thanh mo seo & mép 14; (K, L, M) Héa ndu mau cay va moi
trwérng nudi cdy. Thwée do: 1 cm, ngoai trir A: 0,5 cm.

Hién tugng thiy tinh thé chii yéu dugc ghi nhan trong nudi cy
in vitro va da dugc ghi nhan khi nudi cdy cdy Cam chudng [23]
va cdy Xuong rong [24]. Nguyén nhan dan dén hién tuong thiy
tinh thé trong nhan giong in vitro 1a do méi truong nuoi cdy, loai
va nong do chat diéu hoa sinh truong thyc vat [25], do am tuong
dbi va su tich lity khi ET [26], hé thong nudi cdy va cac chat lam
dong nhu agar hay gelrite trong moi truong nudi cay [27]. Doi véi
cay African violet, hién tugng bt thuong ghi nhan ¢ giai doan tai
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sinh choi 13 khodng 20% trén ca 2 loai mu cdy (gan 14 chinh va 14
nguyén) v6i cac dic diém cua chdi nhu chdi va 14 ¢6 hién tuong
mong nude va blen dang (hinh 1D-1F). Trong nghién ctru nay, hién
twgng mo seo xuat hién & mép la lan dau tién ghi nhan trong nudi
cdy in vitro, diéu nay ¢6 thé 1a do trong giai doan tai sinh choi, cic
chdi duogc tao thanh c6 kich thude nhé va céc 1a ndm gan va tiép
xuc vdi moi truong nudi céy; do d6, cac méau 1a ¢6 hién twong hinh
thanh mo seo (hinh 1G-11).

Bén canh do, hién tuong hoai tir mau cdy, hda ndu mau ciy
va moi truong nudi cdy ciing duoc ghi nhan trong g1a1 doan tai
sinh chdi (hinh 1K-1M); trong d6, mau gan 14 nudi ciy trén
mbi truong MSS ghi nhan cac hién tuong nay thap hon so véi
mﬁu 14 nguyén. Diéu ‘nay c6 thé 1a do méu gan la chinh c6
vét thuong sau khi cit mau nén kha nang tlep xtic, hap thu
dinh dudng tot hon s0 voi mau 1a nguyén. O dleu kién nuoi
cdy trong binh kin, d6 a am cao trong binh nudi cdy, thanh phan
mdi truong nudi cdy va su tich [y cac khi (dac biét 1a khi ET)
da 1am xuat hién mot s hién tugng khong mong muon trong
qua trinh nudi cay in vitro [4, 12]. Do d9, viéc cai tién su sinh
truong va phat trién ciia mau cdy cling nhu khéc phuc mot s0
hién twong bat thuong 1a viéc 1am can thiét trong nhan gidng
thuc vat trong diéu kién in vitro.

3.2. Nano bac gia ting hiéu qud tdi sinh chéi va khic
Pphuc mot so6 hién twong bat thuwong

Sau 4 va 8 tuan nudi cay, AgNPs co hiéu qua 1én kha nang tai
sinh ch01 khic phuc hién tuong thuy tinh thé, mo seo mép 14, hoai
tir mau cdy, hoa ndu mau cdy va moi truong nudi ciy, sy bién dong
khi ET, enzyme chdng oxy hoa (bang 2, 3 va hinh 2, 3).

Bang 2. Anh hwéng ciia nano bac Ién sw tai sinh chéi va sinh
trwéng cua cum choi sau 4 tuan nudi cay.

AgNPs Ty I¢ tii sinh s6~ch6i/ C]!iéu cao  Khbi lwgng twoi Khéi lwgng khd
(mg/l)  choi (%) mau choi (em)  cum choi (mg) cum choi (mg)
0 67,67 5,67 0,47% 282,67 36,00°

1,0 79,00 6,00° 0,53 467,67° 60,67°

2,0 89,33 6,00° 0,67 581,33 72,67

3,0 82,33 7,67 0,43% 409,00° 50,33

4,0 76,33¢ 5,000 0,30 409,33 42,33

*: trong cuing mét cot, cac ky tw (> <) thé hién sw khac biét cé y nghia
théng ké & p<0,05 (Duncan’s test).

Bang 3. Anh hwéng ciia nano bac 1én sy tai sinh chéi va sinh
trwéng ciia cum chdi sau 8 tuan nuéi céy.

S0 choi/méu

AgNPs Chiéu cao Khoi lwgng twoi  Khoi wgng kho
R | A SPAD A A

(mgl)  Ting sé choi ~ Chéi>I cm  choi (cm) cum choi (mg)  cum choi (mg)

0 7,330 1,67% 0,73 2733 102033 120,00¢

1,0 10,67 233 0,80 2767 119833 13433

20 10,00 567 1,30° 30,000 1476,00° 160,67

30 8,000 1,33 093 28,000 1358,00° 147,000

40 6,00¢ 1,00¢ 0,73¢ 25,33 977,67 110,67

*: trong cling mot cot, cac ky tw (=< %) thé hién su khac biét cé y nghia
théng ké & p<0,05 (Duncan’s test). SPAD: chi sé danh gia ham lwong
diép luc trong la.
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Hinh 2. Anh hwéng cla nano bac 1én kha ning tai sinh chéi cay
African violet sau 4 va 8 tuan nudi cay. (A) Cum chdi sau 4 tudn nudi
céy; (B) Cum chéi sau 8 tudn nudi cay; (C) Hinh thai chéi. Thudc do: 2 cm.
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Hinh 3. Anh hwéng clia nano bac & néng dé 2 mg/l I1én kha ning
khéac phuc mét sé hién tweng bat thwong trong giai doan tai sinh
chéi cay African violet sau 8 tudn nudi cay. Cac ky tw (=) thé hién
sw khac biét c6 y nghta thdng ké & p<0,05 (Duncan’s test).

Két qua ghi nhan nghiém thirc bd sung 2 mg/l AgNPs
sau 4 tuan nuoi cay cho ty I¢ tai sinh choi (89,33%), khoi
lugng tuoi va khd ctia cum choéi (tuong tng 1a 581,33 va
72,67 mg) cao hon cac nghiém thic bo sung AgNPs khac
va doi chung (bang 2). Ngoai ra, nghiém thuc bo sung 3
mg/l AgNPs ghi nhan s6 chdéi/mau (7,67 ch6i) cao hon céc
nghiém thirc con lai (bang 1 va hinh 2A).

Sau 8 tuan nudi cy, nghiém thic bd sung 1 va 2 mg/l
AgNPs cho hiéu qua tai sinh chdi t6t nhat voi tong sd choi
ghi nhan lan luot 14 10,67 chdi/mau va 10 chdi/mau. Tuy
nhién, s6 chdi c6 kich thude >1 cm ghi nhan ¢ nghiém thirc
bd sung 2 mg/l AgNPs lai cao hon véi 5,67 choi (bang 3
va hinh 2B va 2C). Ngoai ra, cac chi sé nhu chiéu cao chdi
(1,30 cm), khéi lwong twoi cua cum chdi (1476 mg) va khoi
lugng kho ciua cum chdi (160,67 mg) dat t61 wu khi bd sung
2 mg/l AgNPs (bang 3). Chi s6 SPAD khong c6 su khac biét
dang ké giira cac nghiém thirc.
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Ngoai ra, ham lugng khi ET va hoat tinh enzyme chong
oxy hoa cta cum chdi duge nudi ciy trén moi truong co bd
sung AgNPs sau 8 tuan nudi cy ciing ghi nhan sy khac biét
¢6 y nghia (bang 4). Nghiém thirc bd sung 2 mg/l AgNPs ghi
nhan ham lugng khi ET thdp hon so véi dbi ching (1,15 so
véi 1,36 ppm); trong khi d6, hoat tinh enzyme cua CAT va
APX lai gia tang hon so véi dbi chimg (bang 4). Hon nira,
ghi nhan hién twong bat thuong trong giai doan tai sinh choi
cho thay hién tuong thuy tinh thé (14,33%), md seo & mép la
(15%), hoai tu’ mau céy (6,67%) va hda nau mau cdy va moi
truong nudi cdy (8,00%) giam & nghiém thirc bd sung 2 mg/l
AgNPs 50 voi nghiém thirc dbi chimg (bang 1 va hinh 3).
Bang 4. Sw tich liiy khi ethylene trong dia nudi ciy va hoat tinh

catalase va ascorbate peroxidase ctia cum chdi trén méi trwdng
¢6 bé sung nano bac sau 8 tudn nudi cy.

AgNPs (mg/l) Khi ET (ppm)  Hoat tinh CAT (U/g)  Hoat tinh APX (U/g)
0 1,36* 7131¢ 0,29
1,0 1,45 82,324 1,11°
2,0 1,15 101,51° 237
3,0 1,32% 88,00° 0,94¢
4,0 1,440 86,90° 0,40

*: frong cling mdt cot, cac ky tw (a, b, ¢, d, e) thé hién sy khac biét co y
nghia théng ké & p<0,05 (Duncan’s test). ET: ethylene, APX: ascorbate
peroxidase, CAT: catalase.

Khi ET 1a hormone thuc vat duy nhét ton tai & dang khi
va ¢6 hoat tinh sinh hoc & ndng do rat thap (0,01-1,0 ppm).
Do nhay cam cua cay v6i khi ET c6 thé thay d6i tuy thudce
vao loai va kiéu dép ung. Thyc vat tir lau da dugc biét dén
c6 kha nang san xuat ET, mot hormone dang khi c6 tdc dong
manh dén qué trinh phat trién va ting truéng, co thé bd trg
hodc ddi khang voi cac hormone khac [28]. P c6 nhiéu
nghién clru chi ra rf“mg, su hinh thanh va hoat dong ctia ET
bi trc ché boi AgNPs; AgNPs ngin chan sy lién két cuia khi
ET véi cac thu thé trong té bao thuc vat, tir d6 ngan chan
qua trinh nhan dién va hoat dong cta khi ET [29]. Bén canh
d6, AgNPs c6 thé han ché su tich lity khi ET trong binh nui
cdy chdi dau tay [4]. Ngoai ra, ndbng do AgNPs anh huéng
dén su sinh truong cua thuc vat co sy khac biét tuy theo loai
cdy trong [4, 28, 29].

Két qua cia nghién ctru cho thdy, & néng do tdi uu,
AgNPs gitp gia tang hoat tinh CAT va APX. Hoat tinh
cua APX va CAT ghi nhan trén cay Cai be xanh trong moi
truong co bd sung AgNPs (25-50 ppm) g1a tang va giip cay
ciing sinh truéng va phat trién manh nhat [30]. Ngoai ra,
b6 sung AgNPs vao moi truong nudi cdy cay Lia va Cai be
xanh ¢ muc d§ phan ti ghi nhan dugc su tding manh biéu
hién gen FSD1 cua SOD, CATa va APXa; do do, lam giam
dang ké sy tich liy goc H,0, giup gia tang sy sinh truéng
cua cay [30, 31]. Trong nghlen clru nay, bd sung AgNPs ¢6
hi€u qua 1én kha nang tai sinh chdi, khic phuc mot s6 hién
tugng bat thuong, su bién dong khi ethylen, enzyme khang
oxy hoa (bang 2, 3 va hinh 2, 3). Tir nhitng két qua trén cho
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thdy, b6 sung 2 mg/l AgNPs vao mdi truong nudi céy da
gilp gia tang hiéu qua tai sinh chdi ciing nhu han ché ty 1¢
mau co hién tugong thuy tmh thé, mo seo & mép la hoai tu
mau cdy, hoa ndu mau cdy va moi truong nudi cdy clia ciy
African violet.

4. Két luan

Trong nghién ctru nay, viéc bd sung AgNPs (2 mg/l) co
hi€u qua tich cuc trong viéc tai sinh chdi va sy sinh truong
clia cum chdi, dong thoi giup khic phuc hién tuong thuy
tinh thé, mo seo & mep 14, hoai tir va hoa nau cua mau cay
va moi truong nudi cay. AgNPs con gitp gidm su tich liy
ET trong hé thong nuéi ciy va gia tang hoat dong ciia APX
va CAT trong giai doan tai sinh chdi clia cay African violet.

LGOI CAM ON
Nghién ctru nay dugc hd trg kinh phi boi Chuong trinh

phaét trién nhom nghién ctru xuét sic hang I vé “Nghién ctru
anh huong cia mot s6 hat nano kim loai Ién su phat sinh
hinh thai, sinh truéng - phat trién sinh 1y - sinh hoa va tich
Iy hop chat thir cap cua mot sO cdy trong c6 gia tri kinh
té nuoi cay in vitro” (mi sb d& tai NCXS01.03/22-24) cua
Vién Han 1am Khoa hoc va Cong nghé Viét Nam va Vién
Nghién ctru Khoa hoc Tay Nguyén. Cac tac gid xin chan
thanh cam on.
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Sang loc moi trwong nudi cdy va diéu kién Ién men toi wu
cho sinh tong hop transglutaminase cua chung Streptomyces sp. TG1G1
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Tom tat:

Transglutaminase tir vi sinh vat (MTGase) xiic tic tao ra lién két isopeptide giita nhom y-carboxamide ciia géc glutamine 1a chét
cho acyl va nhém c-amine ciia cac hop chit khac nhau nhw I3 chit nhin lam thay ddi cdu tric protein. Muc tiéu ciia nghién
ciru 1 Iya chon mdi trwomg nudi cAy phit hop va ti wu héa diéu kién 1én men nhim ting hoat tinh transglutaminase ciia chiing
Streptomyces sp. TG1G1. Nghién ciru tién hanh theo cic cong thirc méi truong khac nhau, sau d6 cac gia tri toi wu diéu kién 1én
men bao gf)m pH, nhiét do va th0'1 gian ciing dwge khio sat. Két qua cho théy, hoat tinh MTGase cao nhit duge ghi nhin & moi
trwong chira peptone (1%), cao niAm men (0,2%), MgSO,.7H,0 (0,2%), KH,PO, (0,4%), Na,HPO, (0,5%), bot ddu nanh (1,5%),
tinh bot khoai tay (1,5%), glucose (0,5%). Hoat tinh MTGase dat murc cao nhat (43 6 mU/ml) v0'1 dleu kién nu01 & pH 7,5, nhiét do
30°C trong 4 ngay. Hoat tinh MTGase tang 1én khi moi tru’o’ng nudi cay chlra hon hgp ba nguon carbon gom bot diu nanh, tinh
bt khoai tiy va glucose. Trong nghién ciru da dwa ra diéu kién nuéi cay va yeu t6 méi truong phu hgp cho chiing Streptomyces sp.
TG1G1 sinh tong hgp transglutaminase.

Tir khéa: méi trwedng 1én men, phwong phap dap ting bé mit, Streptomyces, t6i wu héa diéu kién, transglutaminase tir vi sinh vat.

Chi sé phin logi: 1.6, 2.8

Screening the culture medium and optimal fermentation conditions for the
production of transglutaminase by the Streptomyces sp. strain TG1G1
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Abstract:

Microbial transglutaminase (MTGase) catalyses the creation of isopeptide bonds between the y-carboxamide group of the
glutamine residues as acyl donors and the e-amine group of different compounds as a receptor that modifies protein structure.
This research objective was to improve the transglutaminase activity produced by a strain of Streptomyces sp. TG1G1 by choosing
an appropriate medium and optimising fermentation conditions. The study started with screening different media formulations
and then various fermentation conditions, including pH, temperature, and time for optimal MTGase production. The findings
of these studies revealed that the maximum MTGase activity was shown in the medium composed of peptone (1%), yeast extract
(0.2%), MgSO,.7H,0 (0.2%), KH,PO, (0.4%), Na,HPO, (0.5%), soybean powder (1.5%), potato starch (1.5%), and glucose
(0.5%). MTGase activity reached the highest level (43.6 mU/ml) under the following culture conditions: pH 7.5, temperature of
30°C, for 4 days of culture. In addition, MTGase activity increased when the culture medium contained three carbon sources,
including soybean meal, potato starch, and glucose. These results propose appropriate culture conditions and medium factors for
transglutaminase biosynthesis of Streptomyces sp. strain TG1G1.

Keywords: conditions optimisation, fermentation environment, microbial transglutaminase, response surface methodology,
Streptomyces.

Classification numbers: 1.6, 2.8
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1. Dt van de

Transglutaminase (EC 2.3.2.13; protein-glutamine
y-glutaminyltranferase) 1a mot nhom enzyme xuc tac cho
phan @mg chuyén acyl, hinh thanh lién két cong hod tri gitta
nhom e-amino cia lysine gin véi protein hodc peptide va
nhém y-carbonxamide ctia glutamine gan véi protein hogc
peptide [1]. Tir d0, cdu tric cua protein dugc cai thién thong
qua cac lién két ngang dugc hinh thanh trong hoic giita cac
phan tu, gitip thay ddi cac dic tinh cua protein [1, 2]. Do do,
transglutaminase dugc ing dung rong rai trong nganh cong
nghiép ché bién thuc pham, véi muc dich phat trién va cai
tién ddc tinh chirc ning protein ¢ trong cac san pham nhur
tang thoi han st dung, tang gia tri dinh dudng cling nhu cai
thién d6 nhét, do dan hoi va kha nang gilt nuéce [1, 2].

Transglutaminase c6 trong cac mo té bao dong vat, thuc vat
va vi sinh vat. Do quy trinh thu nhan va tinh sach enzyme tir t&
bao dong vat, thyc vat kha phirc tap va chi thu dugc lugng nho
san pham nén ngudn transglutaminase tir vi sinh vat (microbial
transglutaminase, MTGase) duoc nghién cru nhu mét nguon
thay thé tiém nang [1, 2]. Qué trinh nudi cdy vi sinh vat gitip san
xuat MTGase v6i s6 lugng 16n tir cac thanh phan méi trudng co
chi phi thap [3]. Theo do, t6i uu hoa qua trinh 1én men 1a can thiét
bdi vi cac thanh phdn méi truong nudi cdy hay cac diéu kién 1én
men déu anh huong dén quy trinh san xuat cong nghiép [4].

Ky thuat duoge su dung dé t8i wu hoa moi truong dua trén
viéc toi ru timg nhan t (one-at-a-time) c6 wu diém la don gian
va dé thyc hién, trong d6 mirc do cua mot yéu t6 dugc thay
ddi trong khi gitr nguyén cac yéu t6 khac dugc trinh bay trén
d6 thi ma khong can phai phéan tich théng ké [2, 5]. Dong thoi,
phuong phap dap mg bé mit (RSM) va mé hinh thuc nghiém
duoc thiét ké theo phuong phéap Box-Behnken, mé ta bang
thuat toan cac mdi quan hé ton tai gitra cac diéu kién nudi (pH,
nhiét do va thoi gian) mot cach doc 1ap va thu nhén ham muc
tiéu 1a hoat tinh MTGase. Tir d6 danh gié tic dong ciia cac bién
khéc nhau, dong thoi thiét 1ap cac diéu kién t6i wu ciia mot hé
thong da bién dé dat dugc cac phan tng c6 ¥ nghia [5]. Trong
nghién ciru nay véi muyc tiéu thuce hién 1a t6i wu hoa qué trinh
1én men cta chung Streptomyces sp. TG1G1 c6 kha nang sinh
transglutaminase dé thu nhan t&i da hoat tinh enzyme.

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

Chung Streptomyces sp. dugc su dung trong nghién
ctru ¢ ky hiéu la TG1GI1, dugc cung cap tur by ching
Streptomyces sp. cua Phong Coéng ngh¢ Sinh hoc Thuc
pham Trung tdm Cong nghé Sinh hoc TP Ho6 Chi Minh.

2.2. Phwong phap nghién cvru

2.2.1. Sang loc méi trong t6i wu sinh MTGase

~ Chung khao sat duoc c;”iy vao moéi truong tang sinh
cap 1 (peptone 2%, cao nam men 0,2%, KH,PO, 0,2%,
MgSO,.7H,0 0,1%, tinh bot tan 2%, glucose 0,5%), dugc
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nudi lic & 30°C 250 vong/phiit trong 3 ngay. Sau do, sinh
khéi cdp 1 duge chuyén vao méi truong khao sat (ty 1é ciy
10%) va 1én men trong 4 ngay voi cung diéu kién. Sau do
tién hanh ly tam (7.500 vong/phut) trong 15 phut & 4°C thu
dich ndi chira enzyme thd. Xéac dinh hoat tinh enzyme cing
diéu kién dé lya chon moi truong thich hop dé thu duogc
MTGase co6 hoat tinh cao. Nam moi truong khac nhau duoc
khao sat, thay d6i ngudn carbon va nito voi muc dich tim ra
cong thie phi hop dé tong hop transglutaminase véi ning
suat cao. Cac thanh phan ctia méi truong 1én men duoc tham
khao tir cac nghién ctru dugc trinh bay ¢ bang 1.

Bang 1. Thanh phan ctia cac méi trwéng khao sat.

Mai N . N Tiilidu
g Nguon carbon  Nguon nito Nguon khoéng tham khiio
Tinh bot khoai MgS0,.7H,0 0,19
Moi hm gl Peptone 1,5%, 850, 7H,00,1%
ruome A tay 2%, glucose bt diu nanh 2% KH,PO, 0,5% [6]
u
8% Lsw e " NaHPO,0.5%
Peptone 1,05% MgS0,.7H,0 0,05%
Mo Glyeerol 3,12%, g "0 82wl B BT
wuone B tinh bat tan 2% cao nam men 0,25%  KH,PO, 0,2% [7]
& ; casein 3,84% Na,HPO, 0,5%
o Tinh bot khoai ~ Bot dau nanh 1,5%,  Mg80,.7H,0 0,2%
- tay 2% glucose  peptone 1%, KH,PO, 0,4% [2]
€ 0,2% cao nm men 0,2% Na,HPO, 0,5%
M .TH,0 0,29
- Peptone 2%, g50,7H,0 0.2%
Mai o B KH,PO, 0,2%
) Tinh bot tan 2%  cao nam men 0,5%, R [8]
truong D (NH.).80, 2% K,HPO, 0,2%
SR CaCl, 0,1%
. MgS0,.7H,0 0,2%
Moi o Peptone 2%, e ’
ruimg E Tinh bot tan 2% cao nkm men 0.2% KH,PO, 0,2% [9]
¢ R HPO, 0%

2.2.2. Téi wu héa diéu kién nuéi cdy sinh MTGase

Phuong phap dép ung bé mat (RSM) va thiét ké thir
nghiém Box-Behnken dugc sir dung dé danh gia anh huong
clia cac thong s didu kién nuéi cay 1én qua trinh sinh tong
hop MTGase tir ching TG1G1. 3 yéu t6 dugc chon 1am bién
doc 1ap 1a pH (A), nhiét d6 (B), thoi gian (C), mdi yéu td
duoc khao sat ¢ 3 muc (-1, 0, 1) voi 15 nghiém thtc, trong
d6 c6 3 thi nghiém ¢ tam, 3 lan 1ap lai, ham muc tiéu 1a hoat
tinh enzyme MTGase (Y).

Gia tri ma hoa cua cac bién doc 1ap cho thiét ké Box-
Behnken dugc thé hién ¢ bang 2.

Bang 2. Gi&i han va cac mirc d6 ma hoéa cua 3 yéu t6 khao sat
thwe nghiém.

A pH 6,5 75 8,5 [10]
B Nhiét d¢ (°C) 26 30 34 [2]
C Thoi gian (ngay) 2 4 6 [10]

Chi tiéu theo dbi: hoat tinh MTGase (Y).
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2.2.3. Phuong phap do hoat tinh MTGase

Hoat tinh MTGase duoc x4c dinh bang phuwong phép so
mau stir dung N-carbobenzoxy-L-glutaminylglycine (Z-Gln-
Gly) lam co chat theo mé ta cua J. Folk va cs (1996) [11].
Hdn hop phan tng chira 0,2 ml co chat (Z-Gln-Gly, tris
buffer 1M, hydroxylamine 200 mM, CaCl, 1 M) u ¢ 37°C,
b6 sung 0,03 ml MTGase thu dugc, tron deu vau ¢ 37°C
trong 10 phut. Sau d6, nging phan u'ng bang cach thém 0,5
ml dung dich TCA 12% tron déu, tiép tuc bo sung 0,5 ml
dung dich FeCl, 5%, tron déu va ly tam & toc do 5.000 vong/
phut trong 5 phut do do hap thu & budce song 525 nm, si
dung L-glutamic acid y-monohydroxamate lam chat chuan.
Hoat tinh chung cia MTGase dugc dinh nghia la mdt don
vi MTGase tuong Gng lugng enzyme gy ra sy hinh thanh
1 uM L-glutamic acid y-monohydroxamate trong mot phut
0 37°C, pH 6,0. Ham luong protein cua MTGase thu nhan
dugc xac dinh bang phwong phéap Bradford [12] va hoat tinh
riéng ctia enzyme 1a s6 don vi hoat tinh cua enzyme trong
1 mg protein.

2.2.4. Phirong phap phdn tich va xu ly

Thi nghiém dugc thiét ké va phén tich thong ké bang phan
mém Design Expert® 12.0.3 (Stat-Ease, Inc., Minneapolis,
MN, M¥). M6 hinh dugc kiém dinh thong qua kiém dinh
ANOVA.

3. Két gua va ban luan
3.1. Sang loc méi trwong toi wu sinh MTGase

Ching TG1G1 ¢6 kha ning sinh MTGase véi cac nong
dd protein, hoat tinh chung va riéng khac nhau tuy thudc vao
diéu kién moi truong nudi cdy (bang 3). Cu thé, moi truong
C cho hoat tinh cao hon so vdi cac moi truong con lai. Qua
bang 3, mdi truong A va C c6 sy phdi hop giita hai ngudn
carbon la tinh bot khoai tay va glucose cho hoat tinh MTGase
t6t hon nhitng moi truong chi st dung moét loai carbon (tinh
bot tan) nhu D va E. Dong thoi, ngudn carbon 1a glycerol
phdi hop véi tinh bot tan khong mang lai hiéu qua twong tu
nhu khi phéi hop giira tinh bot khoai tay va glucose. Tir su
khéc biét nay, c6 thé thiy, ngudn carbon tir tinh bot va ngudn
nito 1a peptone giit vai trd quan trong trong qua trinh 1én men
va thu nhan MTGase, dé nang cao hi¢u qua thu nhan enzyme
viéc phdi hop giita cac ngudn carbon khac nhau vé cing
quan trong. Két qua tuong ty nhu nghién ctru ciia G. Bahrim
va ¢s (2010) [13], mdi truong cd st dung bot khoai tay va
glucose kich thich sinh MTGase tét hon cac ngudn carbon
don 1¢ khac, va peptone 1a yéu t6 anh huong dén qua trinh
sinh enzyme. Ngoai ra, moi truong C phu hop cho qua trinh
thu nhan MTGase v6i hoat tinh va do tinh sach ctia enzyme
cao hon ¢ cac moi truong khao sat khac, duoc thé hién qua
ham lugng protein tuong dbi it, gitip cho san pham MTGase
thu nhan ¢6 hoat tinh riéng cao hon.
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Bang 3. Hoat tinh MTGase cua chiing TG1G1 trén cac moéi trweong
khao sat.

Mobi truong Hoat tinh chung (mU/ml)  Nong df protein (ng/ml)  Hoat tinh riéng (mU/mg)
Moi truomg A~ 38,683°+0,286 483,23"+4,01 80,054°+0,556
Moi truong B 36,754°40,078 485,50°+3,88 75,709°0,385
Moi truomg C -~ 40,77940,058 396,37:+2,88 102,940,120
Moi truong D 38,374°+0,073 557,72%45,59 68,809+0,614
Moi truong E- 32,8884+0,656 492,36"3,01 66,7974+0,594

Cac chi¥ cai trén cling mot cot biéu thi sy khac biét cé y nghia thdng
ké p<0,05.

3.2. Toi wu hoa diéu kién nuéi cay sinh MTGase

Theo phuong phap dap tmg bé mit, diéu kién nudi cdy
sinh tng hop MTGase tir ching TG1G1 dugc thuc hién ti
wu hoa bang cach quy hoach thuc nghiém véi ba yéu t6 anh
hudng 1a pH (A), nhiét d6 (B), thoi gian (C) dé xac dinh gia
tri tdi wu. Cac thi nghiém khao sat dugc bd tri theo phuong
phap Box-Behnken gom 15 nghiém thirc, trong d6 co 3
nghiém thic & tdm, mdi thi nghiém dugc tién hanh 3 lan
lap lai va 1§y Kkét qua trung binh, ham muc tiéu 1a hoat tinh
MTGase (Y). Trong nghién ctru, khoang t6i vu dwoc chon
sau khi tham khdo tai li€u 1a pH 6,5-8,5, nhiét d6 nudi 26-
34°C va thoi gian nudi cdy 2-6 ngay, két qua khao sat cta cac
nghiém thirc dwoc trinh bay chi tiét trong bang 4.

Bang 4. Hoat tinh MTGase ctua TG1G1 thu nhan tir cac nghiém
thire bé tri.

Nghiém B: nhi¢td) C:thoigian Hoat tinh MTGase ~Gia tri dw doan

SOTT e APH g (ngay) (mU/ml) (mU/ml)
s 10 1 357918 261
9 7 0 1 1 34 2.9
09 0 + 1 2 2997
6 13+ 0 1 441574 440
T VA 0 702716 90
305 1 4 0 229194 129
36 0 0 0 53,6782 13,08
41 0 0 0 12,9982 13,08
15 4 0 0 0 12,559 13,08
28 q 0 105 115
43 A 4 0 4,14702 2,17
7 2 10 + 3,265 3,6
o100 1 +1 4 39,03
o1 0 + + 1 2501
§ 12+ 0 + 38783 484

Biéu d6 3D cua ham muc tiéu hoat tinh MTGase thuc
nghiém theo phuong phap dap tmg bé mat duoc thé hién &
hinh 1. M5 hinh 3D thé hién anh hudng va twong tac cua cac
bién doc 1ap dén qué trinh sinh téng hop MTGase, gitip thu
nhan hoat tinh MTGase cao hon. Hinh 1 va 2 cho théy, cal
yéu t6 pH, nhiét do va thoi gian déu c6 anh huong dén qua
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Hinh 2. Dy doan si thay ddi hoat tinh MTGase khi thay déi cac yéu t6 nudi cay.

trinh sinh tong hgp MTGase. Hinh 1 biéu d6 A-B va A-C ¢6
dang mat cong 16i, ddc va c6 dinh cuc dai rd rang & diéu kién
khao sat pH cho thidy mirc d anh huong chu yéu dén hoat
tinh MTGase thu nhan. Hai yéu t6 nhiét do va thoi gian cho
thiy su it twong tac va anh hudng 1an nhau (biéu dd B-C).

Két qua thyc nghiém trén cho gié tri R>=0,9947, R? du
doan 1a 0,9177 phu hop véi R? hiéu chinh la 0,9852; véi
chénh 1éch nhé hon 0,2. BJ chinh xac phu hgp do ty 1¢ tin
hiéu trén nhiéu véi gia tri 24,3416, 16n hon 4 1a mong muén,
cho thiy mot tin hidu thich hgp. M6 hinh nay c6 thé dwoc st
dung dé diéu hudng khong gian thiét ké (bang 5).

Bang 5. Théng ké mirc dd phu hop cta thi nghiém.

Dolgch  Giatritrung Hésobién R*higu  Ridr  D§ chinh xic phit hop
chuin  binh thién (%) chinh  doin  (Adeq precision)
2,10 19,69 10,68 09947 09852 09177 243416

Két qua phén tich ANOVA mé hinh béc hai ctia ham muc
tiéu da duoc danh gia bang cac chi sé F-value va R? trong
g (bang 6). Chi s6 F-value va p-value cia m6 hinh lan luot
1a 104,74 va p<0,05 (<0,0001) cho thdy mé hinh c6 ¥ nghia
théng ké voi dd tin cay la 99,99%. Muc do khong tuong
thich (F) ciia mé hinh 13 22,51 (p>0,05) thé hién su khong
tuong thich khong déng ké vé mat thong ké.
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Bang 6. Két qua phan tich hdi quy hoat tinh MTGase thu nhan.

Cic yéu tb F-value p-value
Mo hinh 104,74 <0,0001
A-pH 1,3 0,3061
B-Nhiét do 32,85 0,0023
C-Thoi gian 0,1306 0,7326
AB 0,148 0,7163
AC 0,0028 0,9596
BC 6,84 0,0473
A? 883,51 <0,0001
B? 17,37 0,0088
c? 38,25 0,0016
Khong tuong thich 22,51 0,0628

D6 thi biéu dién cac gia tri thuc nghiém so voi phan du
ctia hoat tinh MTGase thu nhan, chimg minh tam quan trong
clia md hinh khi toan b cac diém khao sat hau nhu tép trung
xung quanh cac duong chéo (hinh 3). Phuong trinh héi quy
béc hai dugc tinh toan cho hoat tinh MTGase tdi da, sau khi
loai bo cac hé s6 khong co ¥ nghia thong ké (p>0,05) la:

Y (mU/ml) = 43,0785 - 4,26*B - 2,75*B*C - 32,53*A?
-4,56*B2 - 6,77*C?

trong do6: Y 1a hoat tinh MTGase (mU/ml), A: pH, B: nhiét
do (°C), C: thoi gian (ngay).

2]
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Hinh 3. Biéu db giira cac gia tri thwc nghiém va dw doan.

Phén tich phuong sai duoc trinh bay ¢ bang 5, cho thay,
mé hinh nay ¢ ¥ nghia. Kiém dinh R? thyc té gan tuong
duong véi R? du doan, chimg t6 rang hoi quy ndy ¢ y nghia
thong ké & do tin cay 95%. Ngoai ra, hé sé twong quan R? thu
dugce 13 <0,99 cho thiy muc d6 phu hop ciia mé hinh.

Bang 7. Diém dinh va gia tri dw doan cia mé hinh.

Che yéu tb Ky hiéu va gid trj tbi wu  Gid trj dw dodn ciia md hinh ~ Gi trj thure té
pH A=15
Nhiét d (°C) B=30 43,079 (mU/ml) 43,078+1,035 (mU/ml)

Thoi gian (ngay)  C=4

*Gia tri trung binh cda 5 lan thuc nghiém (n=>5).

Két qua bang 7 thu dugc tir m6 hinh cho thay, nong do toi
uu ctia 3 yéu t khao sat gidng véi gia tri tai diém trung tm
la: pH 7,5; nhiét do 30°C, thoi gian nudi 1a 4 ngay. Hoat tinh
MTGase t6i da ma mé hinh du doan duoc tinh toan 1a 43,079
mU/ml. DBé xac nhan két qua du doan va xac thuc phuong
trinh hi quy thu dugc, cac thi nghiém str dung diéu kién toi
uu da dugc thuc hién va thu dugc gia tri hoat tinh MTGase
43,078+1,035 mU/ml (n=5), két qua chig minh tinh phti hop
ctia md hinh duoc tao ra. Két qua twong tyr nhu nghién ciru ciia
D.H. Eshra va cs (2016) [10] trong 4 ngay nubi ddi véi ca 3
mdi trudng khao sat déu cho hoat tinh MTGase t6t nhét véi
diéu kién nuéi t6i vu 1a nhiét d6 30°C va pH 7,5.

4. Két luan

Nghién ctru d4 tim ra thanh phan méi truong va cac diéu
kién phu hop cho qua trinh 1én men chung Streptomyces sp.
TG1G! dé thu duoc hoat luc MTGase cao nht. Cu thé 1a
moi truong C cho hoat tinh va d6 tinh sach cia MTGase cao
hon so véi cac moi trudng khao sat khac (bao gdm: peptone

1%, cao ndm men 0,2%, MgSO,.7H,0 0,2%, KH,PO, 0,4%,
Na,HPO, 0,5%, bot ddu nanh 1 5%, tlnh bot khoa1 tay 1,5%,
glucose 0 ,5%). Dong thoi, nghién cliru da tim ra duoc cac
thong sb t6i wu hoa kha ning sinh tong hop MTGase cia
chung Streptomyces sp. TG1G1 trong qua trinh 1én men 4p
dung phuong phap dap ng bé mat Box-Behnken. Hoat tinh
MTGase tdi da dat dugc 1a 43,078+1,035 mU/ml khi 1én
men ¢ pH 7,5, 30°C va thoi gian 1én men 4 ngay.
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Nghién ciru diéu cheé vi cau chira bovine serum albumin
tr alginat va chitosan

Lé Minh Quén’, Trin Thanh Hai, P§ Hoang Han, Tran Lé Tuyét Chiu
Pai hoc Y Duge TP Ho Chi Minh, 41 Dinh Tién Hoang, phwong Bén Nghé, qudn 1, TP Ho Chi Minh, Viét Nam
Ngay nhén bai 3/4/2024; ngay chuyén phan bién 6/4/2024; ngay nhin phan bién 24/5/2024; ngay chép nhan dang 27/5/2024
Tém tiit:

Vi céu la hé thong phan phdi cé kha ning kiém soat giai phong dwoc chit kich thuée micron, ¢cé polymer trong ciu
triic. Trong dé, alginat va chitosan la hai polymer twong thich sinh hoc c6 ing dung diéu ché vi ciu da dang trong
dwogc phdm. Tuy nhién, & Viét Nam hién vin chwa c6 nhiéu cong bd vé vi ciu tir alginat va chitosan. Vi vy, nghién
ciru dwoe tién hanh dé xdy dung va toi wu héa quy trinh diéu ché vi cAu 15i alginat chira protein md hinh bovine
serum albumin (BSA), sau d6 xAy dung phwong phip bao phii chitosan. Quy trinh diéu ché vi ciu 16i dwgc xdy dung
gom alginat, BSA, isooctan, span 80, tween 80 va calci clorid. Cac yéu td cong thirc va thong sb quy trinh dwoc khio
sat b&"lng ph?ln mém Design Expert v12.0. Vi ciu 16 alginat chira BSA dwgc bao phi bz"mg 1% chitosan trong acid
acetic 1% va c6 kha ning giai phéng kiém soat BSA trong 24 gid. Vi ciu alginat bao phi chitosan cé kich thwéc
trung binh 178 pm, ty 1€ tai BSA dat 12,7%. Nghién ctru da diéu ché thanh cong vi ciu chira BSA tir hai polymer
alginat va chitosan cé kha niing giai phéng dwoc chit c6 kiém soat.

Tir khéa: alginat, bovine serum albumin, chitosan, gidi phong ki€ém soat, vi cau.

Chi 56 phin logi: 1.6, 2.9, 3.4
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Abstract:

Microspheres are controlled-release drug delivery systems with a micron diameter with a polymeric structure.
Alginate and chitosan are two pharmaceutical biodegradable polymers applied for various microsphere preparation
techniques. However, there is very limited research on microspheres from alginate and chitosan in Vietnam. Thus,
the goal of this research was to prepare and optimise the alginate microspheres containing the model protein bovine
serum albumin (BSA) preparation process and then develop a chitosan coating method. The developed method of
alginate microspheres containing BSA includes alginate, BSA, isooctane, span 80, tween 80, and calcium chloride.
Formulations and process parameters influencing the alginate microsphere properties were optimised using Design
Expert v12.0 software. Alginate microspheres containing BSA were coated with 1% chitosan in 1% acetic acid
and achieved the controlled release of BSA from microspheres in 24 hours. Chitosan-coated alginate microspheres
containing BSA had an average particle diameter of 178 pm, in which the drug loading rate was 12.7%. This study
successfully prepared the controlled-release microspheres containing BSA from alginate and chitosan polymers.

Keywords: alginate, bovine serum albumin, chitosan, controlled release, microspheres.

Classification numbers: 1.6, 2.9, 3.4
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1. it van de

Hién nay, cac hé tri liéu giai phong c6 kiém soat chira
duoc chit phan tir luong 16n (vi du nhu cac peptid, protein)
ngay cang dugc quan tdm do xu thé sir dung cac duoc chat
sinh hoc trong diéu tri. Tuy nhién, cac dugc chit nay c6 cau
tric phuc tap, do on dinh thép, hép thu kém va dé bi enzyme
phan gidi nén viéc bao ché dang giai phong co kiém soat con
gap nhleu thur thach [1]. Hé thong phan phéi thube cdu trac
vi cau c6 nhiéu tiém ning dé giai quyét cac kho khan nay,
két hop st dung loai polymer thich hop dé kiém soat kha
nang giai phong duoc chat [2, 3].

Alginat va chitosan la hai polymer phan hiy sinh hoc, an
toan, dang duoc str dung phd bién dé diéu ché vi cau co kha
nang tai va kiém soat giai phong nhiéu loai dugc chit khac
nhau [4 6]. Khi alglnat va chitosan két hop s& hinh thanh
mot ciu triic mang t6 hop nhd vao tuong tac ludng cuc va
lién két hydro. Qua trinh hinh thanh mang t6 hop phu thudc
vao nhiéu yéu t6 nhu néng dd polymer, pH, nhiét d9, trinh
tu phdi hop, do linh hoat cua polymer, thanh phan hoa hoc
ctia polymer [7]. Vi cau tir alginat dugc bao phu chitosan da
bao cdo c6 sy giam do x6p va ro ri duoc chét so véi vi cau
alginat riéng 1é. Bén canh do, 16p bao chitosan ¢6 d¢ bén co
hoc cao hon khi ¢6 mét alginat, do vy c6 kha nang cai thién
dac tinh giai phong hoat chat o kiém soat theo pH [8]. Mic
du ¢6 nhiéu vu diém nhung vi cau tir alginat va chitosan van
chua dugc quan tdm nghién ctru nhiéu & Viét Nam.

Nghién ctru ndy duogc tién hanh dé diéu ché vi cau tir
alginat va chitosan chira dugc chat phan tir luong 16n va
kiém soat sy giai phong duoc chat trong khoang 24 gio.
BSA dugc lya chon lam dugc chat mo hinh trong nghién
clru nay vi ¢o tinh tuwong dong voi albumin huyét thanh
ngudi, dong thoi ¢ gia ré hon, dé bao quan va tinh ché mau
trong qua trinh st dung [9]. Nghién ctru s dung thiét ké
thuc nghiém ,dé X4ac dil:]h cac yéq to cong thirc va quy trinh
anh huong dén tinh chat cia vi cau tao thanh.

2. B6i twong va phwong phap nghién ciiu

2.1. Poi tuwgng

Vi ciu alginat-chitosan hoan thién (CA-MS-BSA).

2.2. Nguyén vt liéu

BSA c6 ngudn gbc tir An 0. Natri alginat (Nhat Ban)
¢6 phan tir lugng trung binh, do nhét dung dich 1% khoang
300-400 cps. Chitosan (Canada) c6 phan tir luong 10-20
KDa, ty 1¢ deacetyl hoa >90% dat tiéu chun nha san xuat.
Céc ta dugc, dung mdi dung trong qua trinh diéu ché bao

gém isooctan, span 80, tween 80, calci clorid, aceton va
acid acetic (Trung Quoc) dat tiéu chuan dugc dung.

2.3. Phwong phdp diéu ché

St dung phuong phap didu ché vi cu hai giai doan.
Vi cau 1061 alginat chira BSA (A-MS-BSA) duoc tong hop
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tir polymer alginat bang phuong phap tach loai dung méi
thong qua tao nhli tuong nudc (N) trong dau (D). Sau do6
tién hanh bao phii mot 16p chitosan 1én A-MS-BSA hinh
thanh CA-MS-BSA[10, 11].

Xay dung va toi wu héa phwong phdp diéu ché A-MS-
BSA: Hoa tan mot lugng xac dinh BSA trong dung dich
alginat c6 ndng do xac dinh tao nén N. Pdng nhét hoa pha
N vao D gom 30 g isooctan va 3 838 chat nhii hoa span 80 dé
tao nhil twong N/D. Hon hop. gom tween 80 30% va CaCl,
voi nong d6 xac dinh dwoc bd sung vao nhii tuong, tiép tuc
khudy dé gel hoa alginat. Thém aceton dé hoa ran A-MS-
BSA. Loc va rira, d¢ 6n dinh A-MS-BSA thu duoc.

Dé xac dinh cac thanh phan cong thic va quy trinh c6
kha niang anh hudng dén tinh chét ciia A-MS-BSA, thiét ké
thuc nghiém duogc tién hanh bang phan mém Design Expert
v12.0 (My). Khong gian thuc nghiém dugc thiét ké gém 22
thi nghiém théng qua mé hinh yéu té timg phan, d6 phan
giai [V.

Muoi bién déu vao duoc xac 1ap voi hai mirc cao - thap
bao gom (X)) nong do BSA (gia tri khao sat 0,5%; 1,5%),
(X,) nong do alginat (2%; 4%), (X,) ty 1¢ pha nudc cua nhi
twong (30%; 50%), (X,) toc do nhu hoa (6000 vong/phit;
9000 vong/phit), (X,) thoi gian khuay tao lién két chéo (5
phut; 15 phut), (X,) toc do khudy tao lién két chéo (4000
vong/phut; 6000 Vong/phut) (X)) ndng do dung dich CaCl,
(5%; 10%), (X,) thé tich dung dlCh CaCl, (1:1; 3:1), (X)
thé tich tween 80 (5%; 10%), (X, ) ty 1€ span 80 (5%, 15%).
Tién hanh tuan tu thi nghiém, phan tich va ghi nhan két qua
dua trén 5 bién dau ra lan luot: (Y)) ty 1€ tai duge chat (%),
(Y,) kich thuéc A-MS-BSA trung blnh (um), (Y,, Y, Y)ty
1¢ giai phong dugc chat sau 1, 2, 4 gio (%).

Xay dyng phuwong phdap bao phi A-MS-BSA bang
chitosan: O giai doan tiép theo, luong xac dinh A-MS-BSA
duoc phan tan trong dung dich chitosan bang phuong phap
khudy trong thoi gian phu hop. Ly tim, loc, rira va sdy CA-
MS-BSA ¢ 37°C trong 24 gid. Bao quan CA-MS-BSA trong
binh kin trong tii mat cho cac thir nghiém tiép theo.

Céac A-MS-BSA di téi uu hoa duge st dung dé khao sat
qua trinh bao phii chitosan, nhdm muyc tiéu kéo dai kha nang
ty 1¢ giai phong dugc chit & moi truong dém phosphate
(PBS) pH 7.4 trong 24 gio. Pong thoi, xdc dinh so b anh
hudng ctia ndng do chitosan va mot s thong sd khac nhu ty
16 A-MS-BSA va thé tich dung dich chitosan, ndng do acid
hiru co, thoi gian khudy dén kha ning giai phong BSA ciia
CA-MS-BSA.

2.4. Phén tich dic tinh vi cau

Xac dinh ty 1é tdi dwoc chat: Can chinh xac khoang 250
mg A-MS-BSA (hoac CA-MS-BSA) vao binh dinh muc 50
ml, thém khoang 20 ml dung dich dém PBS pH 7,4, siéu am
trong 15 phit, dinh muc v6i cing dung méi. Ly tm véi toe
d6 10000 vong/phiit, trong 5 phiit. Loc hdn hop qua mang
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loc millipore 0,45 pum dudi ap suit giam. Do do hap thu
& budc song 278 nm, mau tréng duoc tién hanh tuong tu
nhung véi vi cau 15i alginat khong chira hoat chat hodc vi
cau alginat-chitosan khong chira hoat chat. Him luong BSA
trong mau thir dugc tinh theo cong thirc:

Luong chat trong vi cau

Ty 18 tai (%) = x 100

Luong vi cau

Pdnh gid kich thuée vi cau: Bang thuc nghiém trén thiét
bi phan tich c& hat Malvern Mastersizer MS 3000. Hinh thai
bé mat, hinh dang tiéu phan, do xép cla vi cu dugc quan
sat va danh gia thong qua phan tich hinh anh chup bang kinh
hién vi dién tir quét (SEM).

Danh gia khd nang giai phong protein: Can chinh xac
khoang 250 mg A-MS-BSA (hoac CA-MS-BSA), phan tan
trong 40 ml dém PBS pH 7,4 & 37,0£0,5°C trén may khudy
tir voi toe do khudy 100 vong/phut. Tai cac thoi diém xac
dinh 1,2,3,4,5,6,7,8, 10, 12, 24 gio, léy 5 ml dich thu va
b6 sung 5 ml dém. Loc mau thir qua mang loc millipore 0,45
um, xac dinh lugng BSA phong thich bang phuong phap do
quang phd UV ¢ bude séng 278 nm.

3. Két qua va ban luan

3.1. Xy dung thanh phin céng thirc va thong sé diéu
cheé vi cau 1oi alginat chira bovine serum albumin

Bang 1 trinh bay khong gian thuc nghiém va két qua
phén tich dac tinh A-MS-BSA.

Két qua cho thdy, ty 1é tai dugc chét (Y) nim trong
khoang 4,5-23,3% va phu hop véi ham nghich dao Inverse
(R?=0,9919, F=75,4, c6 y nghia théng ké vdi p<0,0001).

Kich thu¢e trung binh cia A-MS-BSA (Y,) thu dugc
dao dong kha 16n, trong khodng 14,6-308,5 um, anh hudng
theo ham can bac hai (Square Root) vdi R>=0,9468, co y
nghia thong ké véi p<0,05.

Ty 1¢ giai phong duoc chat cia A-MS-BSA (Y, Y, Y)
duoc phan tich cac anh hudng va phu hgp véi ham 1dy thira
(Power) voi ty 18 giai phong dugc chit sau 1, 2 va 4 gid c6
R? lan luot 13 0,9849, 0,9776, 0,9878 c¢6 ¥ nghia thong ké
v6i p<0,05. Bang 2 cho thiy anh hudng cia bién doc lap
dén cac tinh chat cia A-MS-BSA.

Bang 1. Khéng gian thwc nghiém va két qua danh gia vi cau tao thanh.

Thir tw X, X, X, X, X, X, X, X, X, X, Y, Y, Y, Y, Y,
1 0,5 4 50 6000 5 6000 5 3 10 15 830 550 1446 2117 480
2 1,5 4 50 6000 15 6000 10 3 10 5 650 464 1040 2950 758
3 05 4 30 6000 15 4000 5 3 5 5 954 433 2400 3270 41,0
4 1,5 2 50 6000 5 4000 5 1 5 5 159 3085 3720 39,00 394
5 1,5 2 50 9000 15 6000 5 3 5 15 700 445 4050 49,70 488
6 0,5 2 50 9000 5 4000 5 3 10 5 123 860 9360 9450 944
7 0,5 2 30 6000 5 6000 10 3 5 5 620 148 2830 30,50 328
8 15 230 9000 15 4000 10 1 5 5 650 1450 61,60 7830 875
9 0,5 4 30 9000 15 6000 10 3 10 15 453 273 2170 20,60 244
10 05 2 50 6000 15 4000 10 3 10 15 720 557 2750 2520 399
11 1,5 4 50 9000 15 4000 5 1 10 15 204 296 2750 3380 67,7
12 1,5 2 30 6000 5 4000 5 3 10 15 875 1610 37,80 3850 43,
13 0,5 2 50 6000 5 6000 10 1 5 15 620 1901 23,60 2480 22,0
14 05 230 9000 5 4000 5 1 5 15 1497 2440 2620 2610 87,0
15 0,5 4 50 9000 15 6000 10 1 5 5 935 258 5630 5330 532
16 1,5 2 50 9000 5 6000 10 1 10 15 830 227 1960 6810 933
1705 2 30 6000 15 6000 5 1 10 5 17,65 146 4570 6020 655
18 1,5 4 50 9000 5 4000 10 3 5 15 830 286 1270 1530 245
19 15 4 30 9000 5 6000 5 1 5 5 2334 630 31,80 3430 34,
20 1,5 4 30 9000 15 4000 5 3 10 5 1825 268 3580 53,10 56,9
21 1,5 4 30 6000 15 6000 10 1 5 15 860 323 33,70 3520 629
22 0,5 4 30 6000 5 4000 10 1 10 5 673 268 7490 78,60 822

X,: nbng do bovine serum albumin; X,: néng d¢ alginat; X,: ty 1& pha nwéc cia nhii tvong; X,: téc dd nhi hoa; X,: thoi gian khudy tao lién két chéo;
X,: toc do khudy tao lién két chéo; X,: ndng dd dung dich CaCl,; X,: thé tich dung dich CaCl,; X,: thé tich tween 80; X, : ty 1& span 80; Y : ty I tai
dwoc chét (%); Y,: kich thuwéc A-MS-BSA trung binh (um); Y,, Y,, Y,: ty 1& gidi phong dwoc chétsau 1, 2 va 4 gior (%).
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Bang 2. Phan tich cac bién ddc l1ap anh hwéng cé y nghia théng ké (p<0,05) dén cac dac tinh chat lweng cua vi cau.

Bién phu thuge

Ty 16 tai dwoe chit  Kich thuée trung binh Ty I¢ gidi phong duwge chit sau 1 gior Ty I giai phong dwoc chit sau 2 gio' T 1¢ giai phong duge chit sau 4 gio

Bién e lip L (Nghichdio) ~ A-MS-BSA (Cinbichai)  (Liy thira (Liy thira) (Liy thira)
X, 00326 0,0145

X, 0,0017 0,0049 0,0060 <0,0001 0,0082
X, 00253

X, <0,0001 0,0004 00163 00183
X, <0,0001 0.0061

X, <0,0001 00128 0,000 0.0009
X, 0.0246 00427 <0,0001 0.0002
X, 0.0023 0,0004 <0,0001 0.0068
XX, 0.0062

XX, <0,0001

XX, <0,0001

XX, <0,0001

XX, 0,0009

XXX, <0001

X,: ndng d6 bovine serum albumin; X,: ndng d¢ alginat; X,: ty I& pha nwéc ciia nhi twong; X,: thoi gian khudy tao lién két chéo; X,: téc do khudy;
X,: nbng d6 dung dich CaCl,; X,: thé tich dung dich CaCl,; X,: thé tich tween 80; X, : ty I& span 80.

Tu phéan tich nay da xac dinh duoc lién quan nhan
qua gitra cac bién s6 va dic tinh cia vi cau 15i tao thanh
(hinh 1). Ty I¢ tai dugc chét (Y,) ¢6 xu huong tang khi
X, tang va X, giam (hinh 1A). Kich thuéc trung binh cua
A-MS-BSA (Y,) khi X, va X dong thoi gidm (hinh 1B).

(X0

OOOOUKR
(0

(V) T 1 bl (%)
B,
56
0

Ci

T§ 16 GDDC sau 2 gitr (%)

Ty 1 GDDC sau 4 gitr (%)

Ty 1¢ giai phong dugc chét sau 1 gio (Y,) tang @i X, tang
va X, giam (hinh 1C). Ty 1€ gidi phong dugc chat sau 2 gio
(Y, tang khi X, giam va X, tang (hinh 1D). Ty 1¢ giai ph(")ng
duoc chat sau 4 gio (Y,) tang khi cac bien X, X, X, dong
thoi giam (hinh 1E va 1F).

Ty 1é GDDC sau 4 giir (%)

Hinh 1. Bién thién cac dic tinh vi ciu 16i alginat chitra bovine serum albumin (Y) theo twong tac giira cac bién sé (X).

%%HI?GCI:-IE 66(11) 11.2024

32



Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Ky thuét va Céng nghé | Cong nghé nano; Khoa hoc Y - Dugc | Dugc hoc

3.2. Toi wu héa cong thirc va quy trinh diéu ché vi cau loi
alginat chira bovine serum albumin

Tir céc két qua va m hinh lién quan nhan qua da xay dung,
tién hanh t6i wvu hoa thyc nghiém dé xac dinh quy trinh diéu
ché phu hop cho vi cau 16i ¢6 cac ddc tinh mong doi nhu ty 1¢
tai >15%, kich thude trong khodng 20-60 um, ty 1§ gidi phong
dugc chét dat khodng 90% sau 4 gio. Dé xuat cic thong so quy
trinh diéu ché A-MS-BSA t6i uu trong bang 3.

Bang 3. Div liéu mé hinh t6i wu hoa vi cau 16i alginat chira bovine

3.3. Két qud bao phu vi cau 16i alginat chira bovine
serum albumin bang chitosan

Két qua khao sat cac thong sb trong qua trinh bao phu
chitosan 1én A-MS-BSA dugc ghi nhéan dua trén déc tinh
ctia san pham CA-MS-BSA vé kich thudc trung binh, ty 1&
tai duoc chit dugc trinh bay trong bang 4.

Bang 4. Két qua khao sat cac dac tinh cha vi ciu alginat-chitosan
hoan thién.

serum albumin. T Tj 18 vi. Nf‘?ng d@. Thin; gian NE”).ng o Kicl} Ty 18 téi‘
— — — o cau alginat/  acid acetic  khuay chitosan  thwée  duge chat

Ky hiéu Tén bién De‘xuat‘bm DE doar‘l béi  Keét qua o chitosan (g/ml) (%) (phiit) (%) (nm) (%)

bién ‘ phan mém phanmeém  thyc nghiém N9 1550 | 10 05

X g s L% N30 1,5/100 1 10 05 156 12,7

X, Nong d polymer 4% NI 1,5/100 5 10 05 mo 98

X Ty I¢ pha nude cua nhi twong 32,5% TN32  1,5/100 1 30 05 242 11,9

X, Tée do nhi hoa 6000 vong/phit N33 1,5/100 1 10 1,0 178 12,5

X, Thdt gian khuy tao lién két chéo 15 phit N34 1,5/100 1 10 20 388 113

X, Tée d khudy tao lién két chéo 4000 vong/phiit TN29-TN34: cac thi nghiém cla giai doan 2 (tao vi cau alginat-chitosan

X, Nong d CaCl, 1.6% hoan thién).

X, AT, K] Két qua cho thay, ty 16 A-MS-BSA va thé tich dung dich

X Ty I ween 80 98% chitosan can di 16n dé khong anh huong dén kha nang phan

X, Ty I span 80 113% tan ctia A-MS-BSA trong dung dich, tranh hién tugng bi von

Y, Tylewi 15,7% 17,0:0.2% trong qua trinh bao phu. Khi ndng dé acid acetic ting, CA-

Y Kenbmierienl 23pm . ALHL0um MS-BSA ting kich thuéc trung binh nhung ty 1€ tai duoc

3 g L im gﬁoni jzzc cﬁﬁ:m; ;: ijij ;ijl’z; chat bj giam. Thoi gian khudy ty 1¢ thuan véi kich thudc

v V 5y 1/0 y 11,070 N9 9 A r o ~ A A A
Yz T 16 gis phing e chit su 4 g Y e CA-MS-BSA va anh huong khong c6 y nghia thong ké dén

X, ndng do bovine serum albumin; X, ndng do alginat; X,: ty 1& pha
nudc clia nhi tvong; X,: toc do nhi hoa; X, thoi gian khudy tao lién két
chéo;,Xe: toc d6 khuay tao lién két, chéo; X,: nong dé dung dich CaCl,;
X,: thé tich dung dich CaCl,; X,: thé tich tween 80; X, : ty 1& span 80; Y :
ty lé tai dwoc chéat (%); Y,: kich thuwéc A-MS-BSA trung binh (um); Y,,
Y,. Y,: ty 1& gidi phong dwoc chét sau 1, 2 va 4 gior (%).

Két qua xur ly thong ké cho thdy, A-MS-BSA duogc diéu
ché theo céc thong sb t6i wu d& xuét co dic tinh gidng nhu
dugc du doan boi phén mém (t-Test, p=0,69>0,05). Bén
canh do, phan tich bé mat miu tdi vu cho théiy A-MS-BSA
¢6 dang hinh cau, kha déng nhét, phéan bd kich thude hat
hep (hinh 2).

(A)

OMm

| F1
®3.,008

8mm

SKU

T¥ 1é phéin tram (%)

ty 18 tai duoc chat. Bén canh d6, két qua ciing cho thdy nong
dd chitosan trong dung dich la thong sO quan trong trong
giai doan bao phu A-MS-BSA. Ba mitc nong dé chitosan
duoc khao sat 1a 0,5%, 1,0% va 2,0% (TN30, TN33, TN34).
Khi ndng do chitosan ting lam kich thuéc CA-MS-BSA
tang manh va ty 1€ tai duoc chét giam nhe. Thém nita, khi
thir nghiém ty 1& giai phong dugc chat cia CA-MS-BSA
(hinh 3), TN30 di phong thich dang ké duoc chét ngay tir
nhiing thoi diém dau tién, trong khi TN33, TN34 ¢ tiém
thoi trong khoang 2 gid (ty 1é giai phong duge chat xap xi
10%). Khi két thuc thir nghiém ¢ thoi diém 24 gio, TN33 ¢o
ty 1€ giai phong duoc chét cao nhéat, dat 81,6%.

(=]

0 T 4 T r T ]

100 150 200 250 300
Kich thudc (pm)

Hinh 2. (A) Hinh kinh hién vi dién tir quét & dé phong dai 3000x, (B) Dai phan b6 kich thwéc chia vi cau 16i alginat chira bovine serum

albumin téi wu.
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Hinh 3. Ty lé giai phéng dwoc chat vi cau alginat-chitosan hoan

thién v&i néng dé chitosan khac nhau. Diéu kién thuc nghiém: ty &

vi cau alginat/chitosan (1,5 g/100 ml), nédng dé acid acetic (1%), thoi

gian khudy (10 phut), ndng dé chitosan thay déi clia thi nghiém 30, 33,

34 1an lwot 14 0,5, 1 va 2%.

(A)

B) 14 -
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Déng thoi, c6 su bién mat hodc dich chuyén cua mot sb dinh
song tuong ung voi nhdém chie N-H, -OH, acetylamino bac
II, -C=0 trong cdu tric BSA. Diéu nay chimg t6 16p vo
chitosan da bao phu toan bo bé mat CA-MS-BSA.

Qué trinh diéu ché AC-MS-BSA di dugc xdy dung hoan
thién. O giai doan diéu ché A-MS-BSA, xac dinh dugc 6
bién doc lap c6 anh huong nhiéu dén cac dic tinh ciia A-MS-
BSA gdm ndng do BSA, ndng do polymer, toc d6 khudy tao
lién két chéo, thé tich dung dich CaCl, ty 1¢ tween 80, ty 1¢
span 80, gip giam bét cac thi nghiém khao sat vé sau khi
tién hanh nang cép ¢ 16.

Nong do polymer alginat 1a théng sé anh huong manh
nhit, c6 tuong tac v6i nhidu yéu té cong thirc va thong sd

12 1

10 1

T¥ 1é phiin tram (%)

T T T T 1

600 800 1000

Kich thuéc (um)

Hinh 4. (A) Hinh kinh hién vi dién tir quét & dé phong dai 5000x, (B) Phan b kich thwéc hat cia vi cau alginat-chitosan hoan thién.

Nhu vay, quy trinh diéu ché CA-MS-BSA di duoc xay
dung hoan chinh theo diéu kién thur nghiém TN33, tao thanh
CA-MS-BSA c6 kich thude trung binh 178 pm va ty 1€ tai
BSA 14 12,7%. V& mat hinh thai, hinh anh SEM cho thiy
CA-MS-BSA c6 dang hinh cau, bé mit kha x5p, dai phan bd
kich thudc tiéu phéan twong di hep (hinh 4).

Quang phd hdng ngoai bién doi Fourier (phd FTIR)
(hinh 5) ctia A-MS-BSA cho thiy c6 su lién két chéo giira
natri alginat voi Ca?*, thé hién qua cac dai quang phd & s6
song 1613 cm va 1417 cm ¢6 lién quan dén sy kéo dai
nhom -COO- dugc lién két véi Ca>* dé tao thanh mang ludi
hydrogel lién két chéo ba chiéu. Cac sb song 3376 cm™! cta
nhém N-H, 1659 cm™! ctia nhém amin bac I cia BSA van
ton tai trong phd FTIR ciia A-MS-BSA, diéu nay chimg t6 sy
hién dién ctia BSA trong cAu trac vi cau. Phd FTIR cua CA-
MS-BSA cho thiy su dich chuyén va thay ddi dinh song
cta nhém carboxyl (1613 cm™) trong natri alginat ching
t6 co su lién két chéo giira NH," trong chitosan va nhom
carboxyl trong natri alginat thong qua tuong tac tinh dién.
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quy trinh khac cung tac dong 1én dic tinh A-MS-BSA. Piéu
nay phu hgp véi nghién ctru ciia S.F. Lin va cs (2016) [12]
dad bao cao anh hudng ciia ndng do natri alginat dén kich
thudc hat va hiéu suat bat gitt dugc chét, do su giatang n6ng
d6 polymer 1am ting d6 nhét cua dung dich nén stc cang bé
mat giita cac giot alginat va pha dau tang 1am vi cau c6 kich
thude trung binh 16n hon.

Nong d6 BSA c6 anh huong dén ty 18 tai dugc chat, ty 1¢
giai phong dugc chit sau 1 gio va co twong tac véi nhidu yéu
t6 khac 1am thay ddi dic tinh cuia A-MS-BSA. Téc d6 khudy
tao lién két chéo anh huong co y nghia dén kich thudc trung
binh, ty 18 tai va ty 1& giai phong dugc chat cia A-MS-BSA.
Khi tdc d6 khudy tao lién két chéo thay d6i mirc do tiép xtc
va tuong tc gitta cac ion Ca2 va polymer, dan dén thay doi
tinh chat cia A-MS-BSA. Thé tich dung dich CaCl, ciing
lam tang ty 1¢ lién két giita Ca?* va natri alginat, sy hoa rin
ctia A-MS-BSA ciing din ra nhanh hon. Diéu nay da duoc
R. Rastogi va cs (2007) [13] nhan manh trong nghién ctru
diéu ché vi ciu tai isoniazid, tang néng d6 Ca?* thi hiéu suét

34
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Hinh 5. Quang phd hdng ngoai bién déi Fourier cta natri alginat (A), bovine serum albumin (B), chitosan (C), vi cau 16i alginat chira

bovine serum albumin (D), vi cau alginat-chitosan hoan thién (E).

bit gitr thudc c6 thé giam do qua trinh gel hoa xdy ra nhanh
va dot ngdt [am that thoat dugc chét ra khoi mang gel. Thé
tich tween 80, ty 1& span 80 ciing c6 anh hudng rat rd dén
cac didc tinh cia vi cdu bao gdm kich thudc va ty 1& giai
phong dugc chét, twong tw nhu cong bd cua A.L. Marquez
va cs (2010) [14], trong do6 kich thudc hat nho hon duoc tao
ra voi néng d6 chat hoat dong bé mit cao hon.
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Pbi v6i muc tiéu bao phu vi cau alginat bang chitosan,
nghién ciru da chon phuong phap khudy vi cau alginat trong
dung dich chitosan vi quy trinh thuc hi¢n don gian [15, 16].
V6i phuong phap nay, cac yéu t& can phai khao sat 1a: (i)
ndng do acid acetic, (ii) nong do chitosan; (iii) thoi gian bao
phu chitosan. Trong do, yéu t6 ndng do chitosan co vai tro
quan trong. Khi nong d6 chitosan ting thi kich thudce trung



binh CA-MS-BSA ting twong tng, diéu nay phu hop voi
nghién curu cua Y. Misirli va cs (2005) [17]. Hién tugng nay
¢6 thé 1a do su twong tac cua cac nhém amin cua chitosan
va cac nhoém cacboxyl cua natri alginat trong qua trinh hinh
thanh mang phuc hop.

4. Két luan

Nghién ctru da xac dinh duge cac yéu té anh hudng co y
nghia théng ké dén dic tinh cua A-MS-BSA; xac dinh muc
d6 va xu huéng anh hudng cua cac yéu té dén ty 18 tai dugc
chat, kich thudc trung binh, ty 1& giai phong dugc chat cia
A-MS-BSA diéu ché bang phuong phép tach loai dung moi.
CA-MS-BSA dugc diéu ché theo quy trinh t6i wu co kich
thudc trung binh 178 pm va ty 1€ tai BSA 1a 12,7%. Duogc
chit duoc giai phong hoan toan vai toe do giai phong dugc
kiém soat trong 24 gid. Nhu vdy, vi cau alginat bao phu
chitosan chtra protein mo hinh 1a BSA cung cép thém dit liéu
va tao tién d& cho cac nghién cuu tiép theo trén hé thude tri
liéu giai phong kiém soat chira dugc chét phan tir lugng 16n.
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Chon loc cay troi Vu huong (Cmnamomum balansae H.Lec)
phuc vu trong ring tham canh cung cap go lon tai tinh Lao Cai

Hoang Vin Thanh', Hoang Vin Thing", Trin Hong Van', Cao Vin Lang?
"Vién Nghién ciru Lam sinh, 46 Dirc Thing, phwong Pire Thing, qudn Béc Tir Liém, Ha Ngi, Viét Nam
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Tom tiit:

Theo cac tiéu chi trong TCVN 8755:2017 (Gidng cAy Lam nghiép - Cay trdi) va cac chi tieu pham chit than ciy, dé
tai di chon loc dwoc 12 cy trdi Vi hwong trong cac trang thai rirng tw nhién ¢ hai huyén Bao Thing va Si Ma Cai,
tinh Lao Cai. Tai huyén Bao Thing di chon dwgc 10 ciy trdi tai 3 xi Phong Nién, Thai Nién, Ban Phiét; tai huyén Si
Ma Cai chon dworc 2 ciy trdi tai xa San Chai. Cac ciy trdi Vit hwong dwge chon loc ¢é sinh truéng phat trién tét, voi
duong kinh ngang ngue 20,4-55,7 cm, chiéu cao vat ngon 14,6-28,0 m, chiéu cao duéi canh 7,5-15,7 m (chiém 51,4-
66,0% so v6i chiéu cao viit ngon) va déu c6 phdm chét ciy t6t voi tong diém chét lwgng theo cac chi tiéu: d thing
than, do nhé cz‘mh phét trién tan va sirc khée dat 17- 20 diém Cac cﬁy tréi da du’o’c Chi cuc Kiém 1am tinh Lao Cai
cong nhin nguon glong cay Lam nghlep Day l1a nguon glong tot dé nhan, tao glong Vu huwong chit lugng cao phuc
vu cong tac trong rung cung cap gb 16m Kkét hop lay tinh dau tai tinh Lao Cai.

Tir khéa: chon lgc cay tréi, Lao Cai, Vu hwong.

Chi 56 phin logi: 1.6, 4.4, 4.6

Plus-trees selection of Cinnamomum balansae H.Lec for intense

planting to supply timber in Lao Cai province
Van Thanh Hoang', Van Thang Hoang"", Hong Van Tran', Van Lang Cao’

ISilviculture Research Institute, 46 Duc Thang Street, Duc Thang Ward, Bac Tu Liem District, Hanoi, Vietnam
*Vietnamese Academy of Forest Science, 46 Duc Thang Street, Duc Thang Ward, Bac Tu Liem District, Hanoi, Vietnam
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Abstract:

According to the criteria in TCVN 8755:2017 (Forestry tree varieties - plus trees) and tree trunk quality indicators,
12 plus trees of Cinnamomum balansae H.Lec (C. Balansae H.Lec) were selected in natural forest in Bao Thang and
Si Ma Cai districts, Lao Cai province. 10 plus trees were selected in Phong Nien, Thai Nien, Ban Phiet communes,
Bao Thang district and 2 plus trees were selected in San Chai commune, Si Ma Cai district. Selected C. Balansae
H.Lec plus trees have good growth with a diameter at breast height from 20.4-55.7 cm, a total height from 14.6-28.0
m, under branches height from 7.5-15.7 m (accounting for 51.4-66.0% of the total height) and all have good quality
with a total quality score according to the criteria of trunk straightness, branch smallness, canopy development
and health, scored 17-20 points. The Forest Protection Department has approved the addition of trees in Lao Cai
province. This is a good source of breed to propagate and produce seedlings to multiply and create high-quality C.
Balansae H.Lec varieties for afforestation to provide large timber combined with essential oil extraction in Lao Cai
province.

Keywords: Cinnamomum balansae H.Lec, Lao Cai province, plus-trees selection.

Classification numbers: 1.6, 4.4, 4.6
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1. it van de

Vu huong (con cé tén goi khac 1a Gu huong) co tén
khoa hoc la Cinnamomum balansae H.Lec, 1a loai cay ban
dia da tac dung, vira cung cip gd 16n 1am d6 moc cao cap,
vira cho tinh dau, két hop tao canh quan dep va bao vé moi
truong sinh thai tot. Vit huong c6 phan bd rong, tir cac tinh
Tay Nguyén dén cac tinh phia Bic nhu: Lang Son, Vinh
Phutc, Pha Tho, Ha Nam, Ninh Binh, Nghé An, Ha Tinh...
[1]. Cay Vi huong c6 kich thudc 16n, c6 thé cao ti 27 m
va duong kinh co thé dat téi hon 100 cm. G& Vi huong
cung, khong bi mdi mot, mau sic dep, c6 mui thom nén
duge dung lam d6 moc co gia tri cao va dugc thi truong
ua chudng (hién khong c6 du go dap ung nhu ciu cua thi
truong). Ngoai ra co thé chiét xuat tinh dau tir cac bd phan
cua cdy (than, canh, la, 1é), day 1a loai tinh dau chat luong
cao co thé sir dung 1am my pham, huong lidu va duoc lidu
v6i gia ban hién nay khoang 3-5 tridu dong/lit [2]. VU
huong 14 loai cdy sinh truong twong ddi nhanh, néu dugc
trong tham canh thi sau 10-12 nam c6 thé cho khai thac lam
gd xé. Vi huong trong thuan loai & tudi 15-17 tai Hoa Binh
voi mat do hién tai 410-550 cay/ha co thé cho nang sut 2o
dat 230,0-262,9 m*/ha, tuong duong lugng tang trudéng dat
15,3-16,4 m*/ha/nam [3].

Mic di Vi huong 12 lodi cay gd ban dia da tac dung va
cb gia tri cao, c6 phan b tu nhién ¢ Lao Cai, 1a loai nhanh
cho khai thac va phu hop véi diéu kién gay trong & Lao
Cai nhung dén nay chua duoc phat trién rong trén dia ban
tinh Lao Cai. Nguyén nhan chinh 1a do chua c6 cac nguon
glong t6t dugc chon loc dé phuc vu cong tac nhan giong va
trong rung trén dién rong. Do do, de c6 co s¢ cho vi¢e nhan
gidng va cai thién giong phuc vu trong rung Vu huong chat
lugng cao thi viéc nghién ctru chon loc cdy trdi Vu huong
tai Lao Cai la can thiét.

Bai bao nay 1a mot phan két qua cua dé tai khoa hoc va
cong ngh¢ cap tinh “Nghién ctru hoan thién ky thuat nhan
gidng va xay duyng mé hinh trong tham canh Vu huong
(Cinnamomum balansae H.Lec) cung cip gd 16n két hop
ldy tinh diu tai tinh Lao Cai” do Vién Khoa hoc Lam
nghi¢p Viét Nam thyc hi¢n trong giai doan tir thang 7/2022
dén thang 12/2024.

2. U4t liéu va phuang phap nghién cifu

2.1. Vit ligu va dia diém nghién ciru

~ Cay Vu huong (Cinnamomum balansae H.Lec) ¢6 phan

b6 trong cac trang thai rung ty nhién ¢ cac xa Thai Nién,
Béan Phiét, Phong Nién cta huyén Bao Thang va xa San
Chai cua huyén Si Ma Cai.

2.2. Phwong phap nghién ciru

Cay trﬁ)i Vu huong dugc chon theo Tiéu chuén quéc gia
cua cay lay go (TCVN 8755:2017). Chon cdy troi dugc xac
dinh theo 2 budc: Budc 1 1a dicu tra khao sat chon cay troi
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dy tuyén theo cac chi tiéu sinh truong. Tic 1a chon nhimng
cdy ¢ duong kinh tir 20 cm trd 1én, ¢ chidu cao dudi canh
bang 1/2 chiéu cao vat ngon, da ra hoa va qua; Budc 2 1a
chon theo cac chi tiéu chit luong trén co'so cac cay du tuyén
da xac dinh duoc danh gia bang phuong phap chuyén gia.
Moi cay troi du tuyen duoc danh dau & vi tri ngang nguc va
ghi tén cay troi bang 2 chit viét tit ctia tén huyén kém s6 thir
tu tir 1 dén hét (vi du Bao Thang la BT1,BT2, Si Mai Cai la
SMC1...). Mdi cay troi du tuyén dugc dinh vi va xac dinh
d6 cao noi phan bd bang may dinh vi cdm tay (GPS) va lap
hé so theo ddi theo quy dinh trong TCVN 8755:2017 [4].

Chat luong cay troi du tuyén duge danh gia bang phuong
phap chuyén gia thong qua cac chi tiéu: do thiang than cay,
dd nho canh, sy phat trién cta ngon va chi ti€u suc khoe.
Xac dinh cac chi tiéu nay theo phuong phap muc tric va cho
diém [5], cu thé nhu sau:

* P¢ thang than va tron than cho diém nhu sau:

- Cay rat cong: 1 diém
- Cay cong: 2 diém
- Cay hoi hoi cong va than khong tron déu: 3 diém
- Cay hoi thang, than tron déu, khong xodn van: 4 diém
- Cay thang, than tron déu khong xodn van: 5 diém

* PO nho canh cho diém nhu sau:
- Canh rat 16n (>1/3 duong kinh than cay tai vi tri phan

canh): 1 diém
- Canh 16n (1/4-1/3 duong kinh than cay tai vi tri phan
canh): 2 diém
- Canh trung binh (1/6-1/5 dudong kinh than cay tai vi tri
phan canh): 3 diém
- Canh nho (1/9-1/7 dudng kinh than cay tai vi tri phan
canh): 4 diém
- Canh rat nho (<1/10 dudng kinh than cay tai vi tri phan
canh): 5 diém
* Phat trién ngon cho diém nhu sau:
- Cay mat ngon, cut ngon: 1 diém

- Cay c6 nhiéu ngon ciing phat trién, tan phat trién theo

chiéu rong: 2 diém
- Cay c6 ngon chinh phat trién, ngon phat trién I¢éch, tan
lIéch: 3 diém

- Cay ¢6 ngon chinh phat trién, tan tuong dbi déu: 4 diém

- Ciy c¢6 mot ngon chinh phat trién manh, tan c6 dang
can doi: 5 diém

* Chi tiéu strc khoe (phan anh toan b hinh thai cay, stic
sdng cua cdy va tinh hinh sau bénh hai) cho diém nhu sau:

- Cay rat kém phat trién: 1 diém
- Cay kém phat trién: 2 diém
- Cay phat trién trung binh: 3 diém
- Cay phat trlen kha: 4 diém
- Cay phat trién tot: 5 diém

Theo ké hoach d3 duoc phé duyét, dé tai can chon dugc
12 cay trdi, dua vao cac tiéu chi néu trén cac cay troi dugc
chon c6 tong so diém tir cao xuong thap.
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3. Két qua va ban luan

3.1. Chon cdy trdi duw tuyén theo cdc chi tiéu sinh truong

Bang 2. Mét sé chi tiéu chat lwgng co ban clia cac cay troi dw tuyén.

Cac chi tiéu

) . . Ky higu T Cic chi tiéu chét lwgng .
Két qua budc dau da chon duoc 23 cdy trdi du tuyén T oo g0 Eoyg
t S ié
theo cac chi tiéu sinh truong, du’orng kinh ngang nguc (D, ) Y tuyén D (m H.m D D Pn o Sk (Gt
13 wn 7 7 10 15
déu dat tir 20,4 dén 55,7 cm; chidu cao vit ngon (H ") déu (diém)  (diém)  (diém) ~ (diém)
dat tir 7,5 dén 28,0 m; chiéu cao dudi canh (H,) déu dat tr 1 BI2 413 254 5 5 5 4 19
3,7 d&én 15,7 m. Pic biét, phan 16n cac cdy troi dy tuyén 2 BTS 55,7 2755 4 4 4 17
¢6 chiéu cao duéi canh (H, ) déu 16n hon 50% chiéu cao 3 B8 39,5 28 5 5 5 5 20
vat ngon (H ) Trong tong s6 23 cdy du tuyén c6 21 cAy & 4 g9 404 183 5 4 5 5 19
huyén Bao Thang (BT) va 2 cdy 0 huyén Si Ma Cai. Ngoai 5 ppy 471 %3 5 4 4 5 18
fia s0 liéu & l:()iang 1 con cho thiy cac cay trobl co piqlan bb & 6 B 344 189 s s 5 5 20
0 cao tli70 eA’n }.O}S m so qu muc nu.(zrc 1en,An ung tap R 4Ll 75 s i i 4 i
trung nhiéu nhat ¢ d¢ cao dudi 200 m, riéng 2 cay ¢ Si Ma
o §  BTI0 20,4 151 5 5 5 5 20
Cai phan bo ¢ d6 cao 937-1015 m.
9 BTl 21 156 5 4 4 4 17
Bang 1. Mt s6 chi tiéu sinh trwéng cla cac cay troi dw tuyén. 10 BT 449 2.5 5 4 4 4 17
. Ky hiéu ) A R Cic chi tiéu sinh trwimg Ty I¢ i L i i g N . g -
Thit gyogi  deBdc Kinhdg o Bhear e e ey 12 sMC2 263 46 S 5 5 5 20
tw . (N) dong (E) (m) 13 o de o
dy tuyén e m m 13 BTI 51,0 257 5 4 3 4 16
I B2 438249 2478280 166 413 254 136 55 14 BT 19,7 145 3 3 4 4 14
2 BIS 437840 2480390 48 57215 157 Sl 15 B4 29 155 4 4 4 4 16
3 BTI§ 438254 2478082 166 395 280 145 518 16 BI7 12,5 7,5 4 4 4 4 16
4 BTI9 438248 2478281 165 404 183 104 568 17 B8 14,0 138 4 3 4 5 16
5 BI0 437686 2478154 48 471 253 136 538 18 BTY 17,7 135 3 4 4 4 15
6 BI2L 413580 2476464 70 M4 189 107 566 19  BTI2 17,0 162 4 4 4 3 15
7 BT6 425643 2489550 139 41,1 175 98 56,0 20  BTI3 38,0 252 4 4 4 4 16
8 BT10 425474 2489550 129 20,4 15,1 8,5 56,3 21 BT14 35,5 214 4 3 4 4 15
9 BTIL 425384 2489630 164 21 156 103 660 2 BTIS 416 357 4 3 4 4 15
10 BTIT 425769 2489840 40 449 265 155 585 % BTI6 06 145 4 4 3 4 15
Il SMCL 426754 2508396 937 481 158 83 525 - ,; . .
D, ;: dwong kinh ngang ngwc; H, @ chieu cao vat ngon; Btt: d6 thang
12 sMG 426633 2509322 1015 263 46 75 SL4 than cay; b, : d6 nhé canh; Pn: dac diém phat trién cGa ngon; Sk: strc
13 BTl 439814 2478850 162 510 257 37 144 khde ciia cay.
14 BD3 437687 2478150 48 197 145 40 276 ST i N PR
So liéu ¢ bang 2 cho thay, co 13 cay trdi du tuyén déu
15 B4 437867 2478900 161 29 155 95 613 L gA 2 A A 2. o ek L an
c6 d6 thang than cay dat diém toi da 1a 5 diém; 8 cay c6 do
16 BI7 9519 2489280 167 125 75 40 533 2 A A1 \ 2 N oaen oax
o e o seld b w0 B s wa thiang than cdy kém hon va dat 4 diém; 2 cay c6 diem do
R o5t 2soel0 s 17’7 13’5 8’5 63’0 thang than cay chi dat 3 diém. V& do nhé canh chi ¢6 5 cay
: : : : dat diém toi da 1a 5 diém, 14 cay c6 do nho canh dat 4 diém,
19 BTI2 424976 2489420 195 170 162 95 586 A A goan 1. , . A
con lai 4 cay c¢6 do nho canh chi dat 3 diém. Dicu nay cho
20 BTI3 433214 2485730 47 380 252 124 492 PR S oA s . £
thay mdt so0 cdy Vu huong phat trién canh nhanh tuong d6i
21 BTI4 433263 2485760 153 355 24 105 491 A (A A 1o g A oA
manh. V€ su phat trién cia ngon phan 16n cac cay trdi du
22 BTIS 433270 2485780 161 416 257 89 346 R ax .z N e oA .
tuyén déu chi dat 4 diém (14 cay), chi c6 7 cdy c¢6 ngon phat
23 BTI6 438659 2488730 d64 306 145 67 462

D, ;- dwong kinh ngang ngwe; H, | chiéu cao

dwéi canh.

: chiéu cao vut ngon; H:

3.2. Ddnh gid chit lwong cdc cdy troi dw tuyén

Chét luong cac cay tro1 dugc danh gia thong qua 4 chi
tiu, gorn do thang than cay (Dtt), d6 nhé canh (Pnc), dac
diém phat trién cua ngon (Pn) va sirc khoe cua cy (Sk), sb
liéu chi tiét nhu trong bang 2.
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trién tot va dat 5 diém, c6 2 cdy 3 diém. V& stc khoe, hau
hét cac cay troi du tuyén déu dat 4-5 diém, chi co 1 cay 3
diém (BT12).

Tong hop ca 4 chi tiéu chét lugng néu trén, cac cay troi
du tuyén déu dat 15-20 diém. Ngoai ra, theo két qua phong
van can bo kiém 1am dia ban va nguoi dan dia phuong déu
cho rang cac cay troi du tuyén nay hing nim déu ra hoa két
qué va c6 kha ning cung cap hat gidng.



3 3. Xdc dmh cdc cdy trgi chinh thirc dé Pphuc vu phat
trién sin xudt

Cin ¢t vao cic tiéu chi sinh truong va chét luong cua
cac cay trgi du tuyén da xac dinh dugc 12 cay trgi dam
bao yéu cau cua Tiéu chuan qudc gia vé cay lay gb (TCVN
8755-2017), trong d6 & huyén Bao Thing c6 10 ciy, huyén
Si Ma Cai ¢6 2 cdy. Cac cy trdi nay déu sinh truong tot.
Tét ca cac cay troi dugce chon loc déu co kich thuge than
cay 1on, sinh trudng duong kinh ngang nguc dao dong 20,4-
55,7 cm, chiéu cao dao dong 14,6-28,0 m. Cac cay troi duoc
chon loc déu c6 chiéu cao dudi canh 16n, dat 7,5-15,7 m,
chiém 51,4-66,0% so véi chidu cao vat ngon (bang 3).

Bang 3. Dic diém cac cay tréi chinh thirc dwoc chon.

- KAy higu Dj :i:lcl ctilllnt)li; Ty lé Céc chi tiéu chit lugng Tig
o :aX v H e b e m s (@m
i m) P e e (%) . : . .
(cm) (m)  (m) (diem)  (diem) (diem) (diem)

1 BT2 166 413 254 136 535 5 5 5 4 19

2 BTS 148 557 215 157 571 5 4 4 4 17

3 BTI8 166 395 28 145 518 5 5 5 5 20

4 BTI9 165 404 183 104 568 5 4 5 5 19

5 BT20 148 471 253 136 538 5 4 4 5 18

6 B2l 70 344 189 107 566 5 5 5 5 20

7 BTG 139 411 175 98 560 5 4 4 4 17

8 BTI0 129 204 151 85 563 5 5 5 5 20

9  BTU 164 221 156 103 66,0 5 4 4 4 17

10 BTI7 140 449 265 155 585 5 4 4 4 17

11 SMCl 937 481 158 83 525 5 4 5 5 19

12 SMC2 1015 263 146 75 514 5 5 5 5 20

D, ,: dwong kinh ngang ngwc; H | : chiéu cao vt ngon; H,, : chiéu cao
duo’l canh; btt: do thdng than cay; Dnc dd nho canh; Pn: dac diém phat
trién clia ngon; Sk: strc khde cla cay.

V& chit lugng cay troi déu dam bao yéu cAu, dic biét do
thé’ing than cay (Ptt) cua tat ca cdy troi duoc chon déu dat
diém téi da 1a 5 diém; do nho canh (Pnc), su phat trién ngon
(Pn) va sirc khoe (Sk) déu dat 4-5 diém. Tong diém chét
lugng cia cac cay troi déu dat 17-20 diém. Cac cay tréi Vu
hwong tai 3 x3 c6 phan bd trong cac trang thai rimg tw nhién
& @6 cao tir 70 dén 1.015 m so véi muc nude bién, trong d6
tai Bao Théng ¢6 10 cay troi ¢ do cao 70-166 m va 2 cay o
Si Mai Cai ¢6 d6 cao so v&i muc nude bién 937-1.015 m.

3.4. Dac diem cac cdy trgi phan bo ¢ cdc dia diem cu
the

+ Tai xa Phong Nién, huyén Bao T ha"ng: Pa chon duoc
mot cay troi Vu huong (ky hiéu 1a BT2) tai thon Lang Co
1, trong rung ty nhién 13 rimg san xuit da bi tac dong nén
cay ring nodi chung va cdy Vu huong noi riéng con lai trong
ring véi kich thude khong 16n va do bi khai thac chon dién
ra trong thoi gian dai nén s luong cdy Vu huong con lai
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trong rimg rat it, chu yéu la cay nho, kich thugc 10-15 cm.
Do do tai xa Phong Nién chi chon dugc mot cay trdi Vu
huong dat theo TCVN 8755:2017, véi duong kinh ngang
nguc 41,3 cm, chiéu cao vat ngon 25,4 m, chiéu cao dudi
canh 13,6 m va duong kinh tan 14 10,1 m (hinh 1). Cay trdi
khong chi ¢6 kich thudc 16n ma con co chat luong than cay
tuong dbi tot voi tong diém chét lugng dat diém tuyét doi
14 20 diém.

Hinh 1. Anh cay tréi Vi hwong BT2 tai xa Phong Nién, huyén Bao
Théng.

+ Tai xd Thdi Nién, huyén Bdo Thdng: Theo cic tiéu
chi chon loc, da chon dugc 5 cay trdéi Vu huong co chét
luong tot tir khu rimg tu nhién phuc héi ¢ cac thon Hai Nién
va Mom DPao (ky hiéu la BT5, BT18, BT19, BT20, BT21).
Rung tai khu vuc nay da bi khai thac kiét. Do c6 gia tri nén
chu rimg da dé lai cac cdy Vo huong nay trong rimg dé
cham soc, bao vé. Cac cay trdi nay déu ¢6 hinh thai dep,
diém cay luong cac cay trdi dat tir 17-20 diém (trung binh
1a 18,8 diém). Nam cay trdi Vu huong dugc chon loc tai cac
thon Hai Nién va Mom Dao cé cac chi ti€u sinh truong dat
duong kinh ngang nguec tir 34,4-55,7cm; chidu cao vat ngon
tir 18,3-28 cm; chiéu cao dudi canh chiém tir 51,8-57,1% so
v6i chiéu cao viat ngon va c6 dudng kinh tan 1 tir 5,5-14 m
(hinh 2).

Anh cay troi BT5 Anh cay tro6i BT18 Anh cay troi BT21

Hinh 2. Anh cay tréi Vi hwong tai xa Thai Nién, huyén Bao Thang.
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+ Tai xa Ban Phiét, huyén Bdo Thcfng: Pa chon loc
duoc 4 cay troi Vu huong tr cac trang thai rirng ty nhién
sau khai thac chon ¢ thon Cdc Lay (ky hiéu 1a BT6, BT10,
BT11 va BT17). Céac cay trdi Vu huong dugc chon loc
tai xa Ban Phiét c6 duong kinh ngang nguyc dao dong tu
20,4-44,6 cm, chiéu cao vat ngon tur 15,1-26,5 m, chiéu
cao dudi canh tur 8,5-15,5 m, duong kinh tan 14 tir 6,4-8,6
m va c6 tong diém chit lugng ciy cla cac ciy troi dat tir
17-20 diém (hinh 3).

Dudng chua dit téi
Béo Than

Speed:0.0km/h
Index number: 935

Speed
Index number: 75

Anh cay troi BT6 Anh cay tr6i BT10 Anh cay troi BT17

Hinh 3. Anh cay tréi VU hwong BT2 tai xa Ban Phiét, huyén Bao Thang.

+ Tai xa San Chai, huyén Si Ma Cai: P2 chon loc dugc
2 cay trgi Vu huong tu trang thai rung ty nhién sau khai
thac chon & thon Sin H San (ky hiéu 1a SMC1 va SMC2).
Hai cay trgi nay c6 duong kinh ngang nguc dao dong tu
26,3-48,1 cm, chiéu cao vat ngon tir 14,6-18,5 m, chiéu
cao dudi canh tu 7,5-8,3 m (51,4-52,5% so v&i Hvn),
duong kinh tan 14 tir 5,6-8,8 m va c6 tong diém chat luong
dat tir 19-20 diém (hinh 4).

Cay troi SMC1 Cay troi SMC2

Hinh 4. Anh cay tréi Vi hwong BT2 tai xa San Chai, huyén Si Ma Cai.

Nhin chung 12 cay trdi dugce chon loc tai hai huyén Bao
Thang va Si Ma Cai déu sinh trudng phat trién tot, c6 hinh
thai than cay dep, cdy co6 than thang, tron, tan phat trién déu

eCKI'OKRIAGHI\?GCI:_IE 66(11) 11.2024

va cac cdy troi déu di ra hoa, két qua nhiéu nam, trong do
¢6 nhiéu cay sai qua. Cac cdy troi Vi huong nay da duoc
Chi cyc kiém l1am tinh Lao Cai c6ng nhan ngudn gidng cay
trong Lam nghiép theo Quyét dinh s6 245/QD-CCKL ngay
29/12/2023. Pay 1a ngudn giébng Vi huong tdt, 1am ngudn
vat liéu dé nhan gidng, tao cdy gidng chat luong cao phuc
vu trong tham canh cung cap gd 16n két hop lay tinh dau tai
Lao Cai.

4. Két luan

Theo cac ti€u chi quy dinh trong TCVN 8755:2017
(Gidng cay Lam nghiép - Cay troi) va tiéu chi vé pham chat
than cay da chon loc dugc 12 cay troi Vu huong ¢ 2 huyén
Bao Thang va Si Ma Cai tinh Lao Cai, trong d6 tai huyén
Bao Théng chon dugc 10 cay trdi tai 3 xa Phong Nién, Thai
Nién, Ban Phiét va tai Si Ma Cai chon duoc 2 cay trdi tai
x4 San Chai.

Céc cay troi Vu huong dugc chon loc ¢6 sinh trudng
phat trién tét, voi dudng kinh ngang nguc tir 20,4 dén 55,7
cm, chiéu cao vt ngon dao dong tur 14,6 dén 28,0 m, chiéu
cao dudi canh dat tir 7,5 dén 15,7 m (chiém tr 51,4 dén
66,0% so véi chiéu cao vat ngon), duong kinh tan 1a dao
dong tir 5,5 dén 14 m.

Cay troi Vi huong déu c6 pham chét cy tét voi tong
diém chit lugng theo cac chi tiéu do thang than, do nho
canh, phat trién tan va strc khoe cdy déu dat tir 17 dén 20
diém. Céc cay troi di duge Chi cuc kiém 1am tinh Lao Cai
cong nhan ngudn gbc gidng cay Lam nghiép. Pay 1a ngudn
gidng t6t dé nhan, tao gidng Vi huong chét luong cao phuc
vu cong tac trong rimg cung cap gb 16n két hop 1y tinh diu
tai tinh Lao Cai.
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Nghién ciru anh hwong cia ché do dinh dwdng lén ting trwdng va ty Ié
song cua au trung hau sira (Crassostrea angulata) phuc vu chon giong

Nguyén Thanh Luan"?", Nguyén Thi Mai Anh', Nguyén Thio Swong?,
Nguyén Thj Nga®, Nguyén Nhu Tri?, Nguyén Van Sang'
Vién Nghién ciru Nudi trong Thiy san I, 116 Nguyén Binh Chiéu, phirong Pa Kao, qudn 1, TP Ho Chi Minh, Viét Nam
2Truong Pai hoc Nong Lam TP Ho Chi Minh, khu phé 6, phwong Linh Trung, TP Thii Pire, TP Ho Chi Minh, Viét Nam
STrwong Pai hoc Quic té Hong Bang, 215 Pién Bién Phu, phwong 15, quan Binh Thanh, TP H6 Chi Minh, Viét Nam
Ngay nhan bai 12/10/2023; ngay chuyén phan bién 15/10/2023; ngay nhan phéan bién 30/10/2023; ngay chip nhéan ding 6/11/2023
Tom tit:

Nghién ctru nay danh gla anh hu’O'ng cia cac ché d¢ dinh dwong khac nhau den tang trudéng (tbe do tang trwong, chiéu
cao, chleu dai vé), ty 1¢ 4u trung diém mit (eyed spat) va ty 1¢ song ciia 4u trung hau sira (Crassostrea angulata) c6
ngudn goc tw nhién tir Pai Loan (Trung Quéc). Ba loai tio Nannochloropsis oculata, Isochrysis galbana va Chaetoceros
calcitrans siv dung 1am thirc dn cho Au tring dwgc bd tri & cac ty 1é va thoi gian cho in khic nhau tir giai doan 4u
trung chir D (ngay 1) t6i 4u trung diém mit (ngay wong thir 16). Thi nghiém dwoc bd tri trong bé wong 200 lit, gom 5
nghiém thirc (NT): NT1, NT2, NT3, NT4 va NT5, mdi nghiém thirc I3p lai 3 lén Két qua cho thiy, ty 1¢ song cao nhit
(83,28+9,14%) thu dwec 6 NT4 Kkét hop ca ba loai tao theo ty 1€ 1:1:1 trong sudt 16 ngay nudi (p<0,05). Kich thwéc vé
va tbe do tang trudng theo ngay cao nhit & cac NT3 va NT2 khi sir dung két hop tio L galbana va C. calcitrans tir ngay
nudi s6 4-16, khac biét cé ¥ nghia thong ké véi cac NT con lai (p<0,05). Ty 1¢ 4u triung diém mit ciing thu dwgc cao nhat
6 nhém NT2, NT3 va NT4 (p<0,05). Tty theo muc tiéu san xuat cu thé, ché d9 dinh duwong & NT3, NT2 va NT4 la phu
hop nhit cho lai tao gia dinh chon giéng hodc sin xuét gidng hau sira phuc vu nghé nuéi thwong pham.

Tir khéa: Crassostrea angulata, dinh dudng, hau sira, ting trudng, ty 1¢ séng, vi tio.

Chi s6 phén logi: 1.6, 4.5, 4.6

A study on effects of nutrition on growth and survival of oyster larvae

Crassostrea angulata for selective breeding program

Thanh Luan Nguyen'?*, Mai Anh Thi Nguyen', Thao Suong Nguyen?,
Thi Nga Nguyen?, Nhu Tri Nguyen?, Van Sang Nguyen'
!Research Institute for Aquaculture No.2, 116 Nguyen Dinh Chieu Street, Da Kao Ward, District 1, Ho Chi Minh City, Vietnam
°Nong Lam University, Quarter 6, Linh Trung Ward, Thu Duc City, Ho Chi Minh City, Vietnam
SHong Bang International University, 215 Dien Bien Phu Street, Ward 15, Binh Thanh District, Ho Chi Minh City, Vietnam
Received 12 October 2023, revised 30 October 2023; accepted 6 November 2023
Abstract:

This study evaluated the effect of different nutrition on growth (growth rate, shell height, shell length), eyed spat larvae
rate and survival rate of Crassostrea angulata derived from the wild Taiwanese coastline (China). Three microalgae
species of Nannochloropsis oculata, Isochrysis galbana and Chaetoceros calcitrans were fed to oyster larvae at different
ratios and time points from D-larvae (day 1) to eyed spat larvae (day 16). The experiment was designed with five
treatments NT1, NT2, NT3, NT4 and NTS5, three replicates per treatment in the 200 1 tanks. The results showed that
the highest survival rate (83.2849.14%) was obtained in the NT4 treatment, in which the diet combined all three
algae species at a ratio of 1:1:1 throughout 16 days of culture (p<0.05). Shell size and daily growth rate were highest
in treatments NT2 and NT3, which used algae I. galbana and C. calcitrans from culture days no.4-16, showing a
statistically significant difference compared to the other treatments (p<0.05). The rate of eye spot larvae was also
highest in groups NT2, NT3 and NT4 (p<0.05). Depending on specific production goals, the nutritional regimes in NT3,
NT2 and NT4 are most suitable for family breeding or producing oyster seeds for commercial farming.

Keywords: Crassostrea angulata, growth, microalgae, nutrition, oysters, survival rate.

Classification numbers: 1.6, 4.5, 4.6
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1. Dat van de

Hau Crassostrea angulata (tén tiéng Anh: Portuguese
oyster) tén thuong goi ¢ Viét Nam: hau slta hay hau Bo
Pao Nha) 1a mdt trong nhiing loai thuong mai quan trong.
O chau Au, truéc nam 1970, hau sita 1a ddi tuong nudi
chinh trong gan mot thé ky vé6i san lugng hang nam 1én dén
100.000 tén, nhung hién nay chi con mdt vai vung & chau
Au nu6i trong loai hau nay do bung phat dich bénh Ostreid
herpesvirus 1 (OsHV-1) [1]. O chau A, hau sita dugc nudi
trong chinh tai Pai Loan (Trung Qudc) [2], gan ddy dugc
nuéi phd bién ¢ Viét Nam véi san lwong khoang 50.000 tin
vao nam 2018 [3]. Nudi hau sira tai Viét Nam hién dbi mat
v6i nhidu thach thirc do déi twong nay dugce du nhap vao
Viét Nam tir nhitng nim 2008 va con giéng hoan toan phu
thudc vao san xuét nhan tao. Hau bd me can huyét, tuyén
chon thiéu co so khoa hoc tir hau thwong pham trong thoi
gian dai dan t&i chit lwong con gidng ngay cang suy thoai
va anh huong téi nang sudt nuéi [3].

Chon gidng 14 twong lai ctia nganh nudi trong thiy san
nham nang cao hiéu qua kinh té, cai thién nang suét, chat
luong san pham [4]. Thach thirc 16n nhit trong chon gidng
dwa trén gia dinh 13 phai dng thoi san xudt s lwong 10n gia
dinh mdi thé hé trong thoi gian ngén [4]. Vi vy, hau b me
khong nhitng phai duoc tuyén chon khoa hoc ma con phai
cung cip ché d¢ dinh dudng t6i wu nham dat hiéu qua cao
nhét trong wong nudi 4u tring.

Vi tao 1a thirc an thich hop dé nuéi dong vat than mém
hai méanh vo, c6 chira cac thanh phan sinh hoa lipit (axit béo
khong bao hoa), carbohydrate va protein [5], trong do su
phéi tron giira cac loai tao 1a ché d6 an udng duoc sir dung
phé bién nhat, cung cip su cin bing tét hon cac chit dinh
dudng [6]. Tuy nhién, kich thudc, hinh thai va thanh phan
dinh dudng cua tio phai duoc dénh gia dé xay dung ché do
dinh dudng phu hop va dam bao ring cac yéu td nay khong
can tré 4u trang 4n loc va tiéu hoa ca & giai doan phat trién
som va mudn [5]. Mot sb loai hai manh vé c¢6 thé phan biét
thirc an tir nhiéu loai hat khac nhau, wu tién an nhitng hat
thich hop va loai bo nhing hat khong mong mudn [7, 8].
Vi vy, ché d6 dinh dudng cao, gidu chat béo két hop tir
hai hodc nhiéu vi tio dé dap ung day du nhu cu phat trién
va thiét 1ap quy trinh san xuét gidng t6i wu cho 4u trang hai
manh vé [9].

Céc axit béo khong bao hoa trong vi tdo nhu DHA
(Docosahexaneoic acid), EPA (Eicosapentaenoic acid) va
ARA (Arachidonic acid) ¢6 lién quan truc tiép dén toc do
tang truong nhanh, ty 1& séng cao va giam cing thang ¢ hai
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manh vé nhu hau Thai Binh Duong, vem, diép [10]. Ba vi
tao don bao N. oculata, I. galbana va C. calcitrans trong
nghién ciru nay c¢6 chira ddy du cac thanh phan axit béo ké
trén va duoc st dung phd bién lam thic in trong san xuét
gidng hai manh vo6 do kich thudc phi hop véi kha ning an
loc va dinh dudng ddy du cho cac giai doan phat trién du
trung [6]. Du vdy, cho dén nay c6 rt it nghién ctru danh gia
sir dung thich hop cac loai tio khac nhau tir giai doan 4u
trung chit D t&i con giéng bam nhim ning cao tdc do ting
truong va ty 18 sdng cta 4u trung hau sira.

Vi y nghia khoa hoc va thyc tién, nghién ctru nay nham:
1) x4c dinh ché d6 dinh dudng t6i wu nang cao hiéu qua san
xudt gidng quan dan hau sira tw nhién dugc nhap khau tir Dai
Loan (Trung Qudc); 2) ing dung két qua nghién ctru phuc
vu wong nudi au tring cac gia dinh hau sira cac thé hé chon
gidng theo tinh trang ting trudng; 3) dé xudt ché do dinh
dudng tdi wu phuc vy san xuit gidng thwong mai hau sira.

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

Au trung (AT) chit D hau sita khoe manh c6 bd me thu
thap tu tu nhién tai ddo Banh Hd, Pai Loan (Trung Quéc).
Céc giai doan phat trién cua au triung hau sita [9] dugc trinh
bay trong bang 1.

Bang 1. Cac giai doan phat trién cta au triung hau siva.

Giai doan 4u truing ChirD  Dinhvé Diémmit  Bam (spat)

Thoi gian (ngay) 1-7 5-12 14-21 21

Thirc an cho au tring hau gom 3 loai vi tao don bao gom:
1) N. oculata, 2) I. galbana, 3) C. calcitrans dugc luu gitt
gidng va nudi sinh khdi tai Trung tim Qudc gia gidng hai
san Nam Bo. Thanh phén axit béo va kich thude cta cac loai
vi tdo st dung trong thi nghiém duoc thé hién trong bang 2.

Bang 2. Ham lwong (%) téng cac axit béo va kich thwéc cha vi tao
trong thi nghiém.

Chi tiéu N. oculata [8] I. galbana [7]  C. calcitrans [7]
Kich thudc (um) 1,52,0 3,0-4,0 40-6,0
20:4n-6 (ARA)  8,47-10,55 11,3
IOV
AXItbS (0 oy 503 (BPA) 29343551 263
tong axit béo)
22:6n-3 (DHA) 26,8 23

ARA: Arachidonic acid; DHA:

Docosahexaneoic acid.

EPA: Eicosapentaenoic acid;



2.2. Phwong phap nghién ciru

2.2.1. Thiét ké thi nghiém

Thi nghiém dugc b tri trong 15 bé v6i 5 NT, mdi NT 3
lan 1ap lai trong céc bé uong bé nhuya 200 lit (thé tich nudc
150 1it). Cac NT str dung cac loai tio don hodc két hop dong
thoi va thoi gian cho an khac nhau (bang 3).

Bang 3. Cac nghiém thirc thi nghiém.

glgﬁhciém Lodi tio zlhg(‘;iyfian cho an
NTI N. oculata + I galbana + C. calcitrans (1-3) + (4-7) + (8-16)
NT2 N. oculata va I galbana + I galbana va C. calcitrans ~ (1-3) + (4-16)

NT3 1. galbana + . galbana va C. calcitrans (1-3) + (4-16)

NT4 13 N. oculata +1/3 1. galbana + 1/3 C. calcitrans (1-16)

NTS N. oculata + 1. galbana (1-3) +( 4-16)

2.2.2. Bé tri thi nghiém

Au tring chit D khoe manh sau khi ap no 24 gio duoc
bd tri vao cac bé thi nghiém. Mat d¢ vong ban dau 1a 3
4u tring/ml/bé. Moi truong wong nudi duge duy tri trong
diéu kién thich hop nhiét ¢ 28-29°C, d6 man 30%o, pH 8,0,
NO,<1, NH,<0,5 ppm.

Ché d6 cho an 2 1an/ngay vao luc 8:00 va 16:00. Mat do
tao trong bé wong dugc duy tri khoang 30.000 t& bao/ml &
3 ngay déu tién, sau ting 1én 50.000 t& bao/ml & cac ngdy
tiép theo va ting 1én 80.000 t& bao/ml tir ngdy wong thir 10
[9]. Mat d6 tdo trong cac bé nudi uong va nudi sinh khéi
tao dinh luong bang budng dém Sedgewick dudi kinh hién
vi vat kinh 40x trudce khi cho an [10]. Pinh ky thay nudc
3 ngay/lan, luong nudc thay 30-50%. Cac chi tiéu theo ddi
bao gom ty 18 sdng, chiéu dai va chiéu cao vo au trung, ty
1¢ 4u trung diém mit (eyed spat) & cac nghiém thirc sau 16
ngay uong.

2.3. Phwong phdp nuéi sinh khéi tio

Tao giéng trong phong thi nghiém khi dat mat d¢ khoang
8x10° té bao/ml s& dugc nhan sinh khéi ra hé thong bé nudi
ngoai troi, sir dung moi trudng F2 ddi voi tao N. oculata va
moi truong Walne ddi véi tao I galbana va C. calcitrans
theo ty I¢ 1 ml méi trudong cho 1 lit nudc nudi [11].

Tao sinh khéi duoc nudi trong bé 500 va 1000 lit ngoai
troi che ludi lan dé én dinh nhiét dd va han ché anh sang
quéa mirc vao budi trua duoc thiét ké riéng cho viéc nudi tao.
Cac chi tiéu nhi¢t do 26-28°C, pH nudc 7,5-8,0; suc khi lién
tuc 24/24 gio. Sau thoi gian nudi khoang 3-4 ngay, mat do
tdo dat 6-8x10° t& bao/ml thi tién hanh thu hoach lam thuc
an cho 4u tring.
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2.4. Phwong phdp thu thip sé li¢u

Phuong phap xéc dinh chi tiéu ting truong: Toc do ting
truong theo ngay (%/ngdy) duoc xac dinh bang phuong
phap do kich thudc vo cua au trung theo cong thirc:

SGR = 100 x (Ln[L_J-Ln[L ])(T,-T,)

trong d6: SGR: tdc do ting truong theo ngay (%/ngay); L,
va L: chiéu cao hogc chiéu dai vo trung binh thoi diém dau
va két thuc (um); T, va T,: thoi gian gitra 2 lan 14y mau.

Kich thudc 4u tring duoc do bang tric vi thi kinh c6 100
vach, tuong ung 1a 10 pm/vach, dudi vat kinh 10x, dinh ky
2 ngay/lan, s6 lugng 25 4u trang/lan/bé. Chiéu cao (CC)
dugc do tir mép vo phia mat bung dén dinh vo phia mat
lung. Chiéu dai (CD) duoc do tir mép vo cta mit sau dén
mép vo cia mat trude (hinh 1).

Hinh 1. Do kich thwéc au triing hau siva bang trac vi thi kinh.

Phuong phap xac dinh ty 18 séng au tring: dugc xac dinh
& thoi diém két thuc thi nghiém va tinh toan theo cong thirc:

TLS (%) = N,/N,x100

trong d6: TLS: ty 1& song au trang (%); N;: sé lugng 4u
trang chit D ban du bé tri thi nghiém (con); N,: s6 luong 4u
trang thu dwoc khi két thuc thi nghiém (con).

Phuong phép xac dinh ty 1& 4u trung diém mit dugc tinh
theo cong thuc:

R (%) = N/N,x100

trong dé: R: ty 1& 4u trung diém mit (%); N;: s6 luong du
tring diém mét thoi diém két thac thi nghiém (con); N,: sb
luong 4u tring thoi diém két thic thi nghiém (con).

Phuong phap xac dinh céac chi ti€u moéi truong wong
nuoi: nhiét do, d0 man, oxy hoa tan (DO), pH dugc do 2
lan/ngay vao lic 6:00 va 14:00 bang cac dung cu do moi
truong nhu: nhiét ké, may do oxy, pH va khic xa ké; NH 5
NO, duoc do béng bd dung cu kiém tra Sera 3 ngz‘ly/lén.

a4
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2.5. Phwong phdp xir Iy s6 ligu

S6 lidu dugc thu thap va quan ly bang phin mém
Microsoft Excel 2019. Két qua duoc trinh bay 1a trung
binh + d9 léch chuin dé so sanh cac gia tri trung binh &
cac nghiém thirc thi nghiém. Phan tich s liéu bang phuong
phap phan tich phuong sai mot nhan t6 (One-way ANOVA,
kiém dinh Duncan) v6i miic y nghia 5% (p=0,05), sir dung
phan mém SPSS phién ban 22.0.

3.Kétqua
3.1. Piéu kién méi trwong wong nudi du tring

Céc yéu té moi trudng nudc wong nudi déu trong khoang
thich hop cho sinh truéng va phét trién ctia Au tring hau sita,
cho thay viéc bd tri thi nghiém trong nha an toan sinh hoc
hoan toan phu hgp v6i myc ti€u cua nghién ctru (bang 4).

Bang 4. M6i triedng wong nudi 4u triing hau siva trong cac nghiém
thive.

Chi tiéu NT1 NT2 NT3 NT4 NT5
Nhiét do (°C) 2730 2730 26-30  27-30  26-30
pH 7,680 7880  7.7-80 7.6-80 7.5-8,0
Do man (%o) 30 30 30 30 30

DO (mg/l) 50-55 5055 5255 5355 5155
NH,"/NH, (mg/l) 0 0 0 0 0

NO, (mg/l) 0 0 0 0 0

NT: nghiém thire.
3.2. Toc do tang truong cua du trung

Kich thude 4u tring chit D khi b tri thi nghiém 13 twong
df)ng véi chidu dai vo 68,56+0,32 um va 55,36+0,17 um
chiéu cao vo & tit ca cac nghiém thirc. Tur két qua bang 5
cho théy, kich thudc vo trung binh dat dugc khi két thuc
thi nghiém cao nhat & NT2 va NT3, véi chiéu cao vo 16n
nhét 1a 273,71+5,51 um & NT2, trong khi chiéu dai vo 16n
nhat & NT3 dat 252,16+2,15 pm (khac biét c6 ¥ nghia théng
ké (p<0,05) v6i cac nghiém thirc con lai). Kich thuée vo
nho nhat & NT1 véi chiéu cao va chiéu dai vo lan luot la
228,85+1,73 um va 209,22+1,56 um.

Tuwong tu kich thudc vo, tbe do ting truong theo ngay
cling dugc ghinhén cao nhét & NT2 vaNT3, khac biét ynghia
théng ké v6i NT1, NT4 va NT5 (p<0,05). NT3 c6 tde do tang
truong nhanh nhat vi chiéu cao vo dat 10,16+0,07%/ngay
va chiéu dai vo (8,13+0,1%/ngay) cao hon khéc biét y nghia
théng ké (p<0,05) so voi NT2 (7,85+0,09 %/ngay). NT4 va
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NTS5 ¢6 toe d6 ting truong tuong duwong. Tc do ting trudng
theo ngay & NT1 1a thip nhét va khac biét ¥ nghia (p<0,05)
voica 4 NT con lai (bang 5).

Bang 5. Kich thwérc vé va tée do tang trwéng cia du triing hau siva
sau 16 ngay wong.

Nghiém Kich thuée vé AT (um) Téc dp ting trwong (%/ngay)
R e cp SGR,, SGR,,

NT1 228,85+1,73°  209,22+1,56¢  8,99+0,06° 6,99+0,07¢
NT2 273,71£5,51*  240,94+2,86° 10,15+0,12°  7,85+0,09°
NT3 272,71+2,18*  252,16+2,15* 10,16+0,07* 8,13+0,1°

NT4 24475+42,66°  226,77+1,84° 9,49+0,07° 7,48+0,06°
NT5 249,78+1,88>  222,79+3.81°  9,62+0,02° 7,37+0,08°

ab.c.d: Cac gia tri trong cung mét cét mang chiv céi khac nhau thi khac
biét co6 y nghia (p<0,05). Gia tri trong bang la trung binh + dd léch
chuén; CC: chiéu cao vd; CD: chiéu dai vé; SCR_: tbc do tang trudng
theo ngay chiéu cao vo; SCR: toc do tang trudng theo ngay chiéu dai
vé. AT: Au tring, NT: nghiém thirc.

3.3. Ty I¢ du trung diém mdt va ty I¢ song cua du trung

Két qua ¢ bang 6 cho thay, ty 1¢ xuat hién au tring
diém mit va ty 18 séng cta du trung ¢ sy phan nhom & cac
NT sau 16 ngay wong. Ty 18 4u trung diém mit 1a tuong
ddng & nhom NT2 (69,33+2,03%), NT3 (67,33+3,18%)
va NT4 (69,11+2,14%) 1a cao hon khac biét co y nghia
théng ké (p<0,05) so voi nhém NT1 (36,78+10,52%)
va NT5 (29,67+3,28%). Ty 1& séng cao nhat 1a & NT4
(83,28+9,14%), cao hon khong khac biét théng ké (p>0,05)
so voi NT1 (67,50+12,82%) nhung khac biét thong ké
(p<0,05) v&i NT3, NT2 va NT5. Ty 1é séng thip nhét 1a &
NTS5 (52,19420,05%).

Bang 6. Ty Ié 4u tring diém mat va ty 1é séng hau sira sau 16 ngay
wong.

Nghi¢m thite  T§ 1¢ AT diém mit (%) Ty 1é song (%)
NTI 36,78+10,52° 67,50+12,82:
NT2 69,33+2,03¢ 56,06=17,21°
NT3 67,33+3,18° 57,56=4,46"
NT4 69,11+2,14° 83,28+9,14°
NT5 29,67+3,28 52,19+420,05"

ab: Cac gia tri trong cung mét cdt mang chiv cai khac nhau thi khac biét
c6 y nghta (p<0,05). Gié tri trong bang la trung binh + do6 léch chuén.
AT: 4u tring, NT: nghiém thtrc.



Cac nghién ctru trén hau stta (C. angulata) n6i chung
con rat han ché so v6i hau Thai Binh Duong (C. gigas), dic
biét cac nghién ctru lién quan t6i ché @6 dinh dudng trong
wong nudi au trung. Quy trinh san xuat gidng hau hau hét
dua trén quy trinh san xut giéng hau Thai Binh Duong do
2 loai hau nay c6 quan hé gan gili v6i nhau, ¢6 kha ning tao
con lai, dugc phén tach thanh 2 loai cing mot ngudn gde
[12] va hau sita khong dugc nudi phd bién [13] nhu hau
Thai Binh Duong. Han ché cua nghién ctru nay 1a khong
c6 NT ddi ching, cac NT thi nghiém dugc bd tri va dua
trén két qua nghién ctru trude trén hau Thai Binh Duong va
dic diém sinh hoc cac giai doan phat trién 4u tring cua hau

Crassostrea sp. [14-16].

Nghién ctru nay cho két qua toc do ting trudong cua du
tring nhanh (7-10%/ngay) va ty 1& xuét hién 4u tring diém
mit (30-70%) va ty 1& sdng tir trung binh tdi cao (52-83%)
qua 16 ngdy uong nudi tir giai doan chir D téi giai doan au
trung diém mat & cac NT thi nghiém (bang 5 va bang 6). Két
quéa nay khang dinh hau sita bd me c6 ngudn gdc tu nhién
nhap khau tir Pai Loan (Trung Qudc) da thich nghi tot va
san xuét giéng hiéu qua trong diéu kién Viét Nam. Toc do
tang truong nhanh va ty 1é séng cao chi sau 16 ngay wong
nudi téi giai doan con gidng bam so vé6i 18-21 ngay dugc
bao c4o trén hau Thai Binh Duong [10] cho thay chét luong
4u trang va k¥ thuat wong nudi 4u tring hau dap ung yéu
cau thi nghiém va quan trong hon, cac loai vi tao st dung
lam thirc an trong thi nghiém phu hgp cho céac giai doan
phat trién cua au tring hau sita ngudn gdc Pai Loan (Trung

Quéce).

Ham luong dinh dudng cia vi tdo 1a yéu t chinh anh
huéng dén sinh truong va ty 1& sng cia 4u tring 2 manh
v6 [5]. Ham lugng axit béo cua thirc an rt quan trong dé
dap mg yéu cdu vé dinh dudng cia dong vat 2 manh vo
[5]. PUFA (Polyunsaturated fatty acids), dac biét 1a axit béo
omega-3 (DHA va EPA) hét sirc can thiét trong dinh dudng
wong nudi du trung do 4u tring 2 manh vo hau hét thiéu
kha ning tong hop DHA, EPA va sterol [11]. DHA 1a thiét

yeu duy tri cau tric mang va tinh toan ven chiic nang cta
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4u tring va EPA khong thé thiéu cho qué trinh hinh thanh
phoi va su phat trién cta au trung [12]. Nghién ctu trén hau
C. corteziensis cho thfiy, thire an thiéu ARA han ché su phat
trién ciia du tring va c6 thé anh hudng téi chirc nang mién
dich va san xuét hormone sinh san cta au trung dong vat 2
manh v6 [13]. Véi nhu cau da dang thanh phan, ham luong
chat béo va axit béo khong bio hoa cao cho cic giai doan
phat trién khac nhau cua au tring 2 manh v, khong c6 loai
vi tao ndo cung cip day du cac chat dinh dudng can thiét
[14]. Vi vay, ché d6 dinh dudng gdm nhiéu loai tio véi ty
1¢ thich hop c¢6 thé mang lai sy cén bang dinh dudng, ting
truong tot hon va ty 18 sng cao hon [15]. Cac két qua ting
truong va ty 16 sdng du trung hau trong nghién ctru nay cho
thdy, 3 loai tao N. oculata, I. galbana va C. calcitrans don
bao co6 kich thudc va ham lugng dinh dudng (DHA, EPA,
ARA) khac nhau (bang 2) phu hop véi kha nang an loc cua
4u trang hau va khing dinh thém két qua nghién ciru cia
P. Cheng va cs (2020) [6] cho ring, su két hop tir 2 hodc 3
loai tao nay dam bao ché d¢ dinh dudng tét va hiéu qua san
xut gidng cao hon so véi st dung mot loai tao cho timg
giai doan hodc xuyén sudt cic giai doan phat trién cua du

trung hau sira.

O NTI, tao I. galbana khong duge sit dung & nhiing
ngdy sau ciia giai doan phat trién 4u tring dan dén sy thiéu
hut DHA, c6 thé két qua kich thudc au tring nho nhat.
Trong khi & NTS, chi st dung tdo /. galbana (DHA cao)
cho théy su thiéu hut ARA va EPA tir tao N. oculata va C.
calcitrans tir ngay 4-16 c6 thé gy ra ty 1& song thap nhat
(52,19420,05%). Nguoc lai, NT2 va NT3 duy tri st dung
I galbana va C. calcitrans (ddy da DHA, ARA va EPA)
trong sudt qua trinh wong nudi 4u tring cho thay toc d6 ting
truong va kich thude au tring nhanh nhat. Két qua nay ciing
tuong dong vai két luan cia B.R. Villa va cs (2006) [16]
cho rang, khau phan 25% I. galbana + 75% C. calcitrans 1a
t6i uu cho sinh truéng cta du trang hau Thai Binh Duong.
C6 thé noi, ché do dinh dudng két hop I galbana va C.
calcitrans hoan toan phii hop v6i wong nudi du trang hau
sita. O NT4, ché d6 dinh dudng v6i hdn hop ca 3 loai tao
N. oculata, I. galbana va C. calcitrans (ty 18 1:1:1) tir dau
t6i két thac thi nghiém cho ty 1& sdng (83,28+9,14%) va
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ty 1& xuat hién 4u tring diém mat (69,14£2,14%) cao nhat
(p<0,05) so v&i cac nghiém thirc khéc, tc do ting truong

kich thudc vo cling kha nhanh (bang 5).

Mot yéu t quan trong khac 1a kich thude phu hop cua
té bao tao ciing anh hudng tryc tiép toi ting truong, ty 18
sdng clia au trung hai manh vo [7]. Ty 18 loc ¢ 4u tring 2
manh vo thuong cao nhét véi kich thudce hat tir 4,7 dén 6,3
pm [17], nghia Ia bén canh thanh phan dinh dudng thiét yéu
thi kich thudc thirc an phai phu hop véi kich thude au tring
& cac giai doan phat trién dam bao du tring co thé sir dung
t6i da va tiéu hoa thirc an tot nhat. Theo R. Robert va cs
(2001) [18], 4u tring hau C. gigas phat trién kém (1,2-1,7
pm/ngdy) voi ché d6 an don loai Tetraselmis suecica cho
dén khi dat 140 um, sau dé ting truéng dugc cai thién (6,4-
8,0 um/ngay). Hon nita, M.M. Helm va cs (2004) [9] cho
rang, kich thudc tao anh hudng dén kha ning bat moi, tiéu
hoa cua 4u tring. Tao C. calcitrans hay T. pseudonana thich
hop cho 4u tring 16n hon 55 pum trong khi C. muelleri thich
hop cho 4u trung 16n hon 90 pm. Trong nghién ciru niy,
wong nudi 4u tring tir giai doan chit D (>68 pm) st dung N.
oculata (1,5-2,0 um) va I. galbana (3-4 pm) dam bao cho
4u trung co thé loc va tiéu hoa tbt. Dic biét & NT4, tao N.
oculata kich thuéc nho duge duy tri xuyén sudt thi nghiém,
nhitng 4u tring hau chdm 16n hon trong dan c6 thé van dugc
cung cap day du thic an c6 kich thuéc phu hop dé duy tri
phat trién nén dat ty 18 séng cao nhat. Ty 1& sdng cao nhat
nén mat d¢ wong nuodi 4u trung 6 NT4 cao hon (p<0,05) cac
NT khac trong subt thoi gian thi nghiém cé thé anh huong
t6i toc do tang truong cham hon & NT4 so v6i cac NT2 va
NT3. Mit khac, NT5 khong st dung C. calcitrans, ty 1¢
sdng cua 4u trung dat thip nhat (52,19420,05%). Ngoai ra,
R. Marshall va cs (2010) [5] thong ké tat ca cac nghién ctru
dat ty 18 séng cao hon 88% thi ché do dinh dudng déu chta
C. calcitrans don dic hiéu hodc két hop voi cac loai tao
khac va ty 1& séng thap dudi 50% thi ché do dinh dudng hau
hét c6 chira cac loai Pavlova.

Trong san xuét gidng nhén tao, ty 1& 4u tring diém mat
ciing 12 chi tiéu quan trong danh gi4 sy thanh cong san xuét
giéng. Au trung diém mit 1a au trung ra chan bo, bién d6i

hinh thai va chuan bi két thuc giai doan au trung trdi ndi dé
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chuyén sang giai doan séng bam vao gia thé toi hét vong
doi. Ty 1é du trung diém mat cao cho thiy 4u triung phat trién
ddng déu va con gidng dat chit lugng t6t. O nghién ctru nay,
dé danh gia chinh xac hon, ching t6i tiép tuc theo doi 4u
triung bam gia thé sau khi két thiic thi nghiém. NT2, NT3
va NT4 vuot trdi hon so v6i NT1 va NT5 véi ty 1¢ 4u tring
diém mit cao, ting truong nhanh hon, du tring bat dau va
két thic bam gia thé sém hon 2 ngay so véi NT1 va NT5
(bang 5 va bang 6). NT3 co toc d6 tang truong kich thudce
v6 nhanh nhat, khac biét ¥ nghia thong ké voi NT4 va ty 18
4u trung diém mat cao, ty 18 séng cao twong dong voi NT2
va NT4. Vi vy, néu cac nghién ciru khong dat muyc tiéu
cao & khia canh ty 1¢ sbng nhu trong lai tao gia dinh chon
gidng tang truong nhanh thi NT3 1a ché d6 dinh dudng tdi
wu nhét, theo sau 1a NT2. Mat khac, NT4 c6 ty 1€ séng cao
nhét (83,28+9,14%), ty 1& 4u tring diém mit twong duong
va tdc do tang trudng thip hon, khac biét y nghia thong ké
voi NT2 va NT3 cho théy, NT4 nén duoc xem xét nhu 1a ché
d6 dinh dudng tbi wu trong cac nghién ctru nang cao ty 18
song hodc trong thyc tién san xuat gidng thwong mai nham

nang cao ning suat thu hoach.

5. Két luan

Diéu kién méi trudng wong nudi au trung la trong
khoang thich hgp dé b tri thi nghiém va su phat trién ctia du
trang. Ché d6 dinh dudng két hop cac loai vi tao N. oculata,
I. galbana va C. calcitrans 1a phi hop cho san xuat giéng
hau sita. NT3 (/. galbana t ngay 1-3 + I galbana va C.
calcitrans tu ngay 4-16) va NT2 (N. oculata va 1. galbana
tu ngay 1-3 + I galbana va C. calcitrans tu ngay 4-16) 1a
ché @6 dinh dudng t6i wu nhit cho muc tiéu uvong nudi gia
dinh phuc vu chon giéng ting truong nhanh. NT4 (1/3 N.
oculata + 1/3 I. galbana + 1/3 C. calcitrans tir ngay 1-16)
c6 thé 1a ché do dinh dudng thich hop nhét cho thuc tién san
xuét gidng thuong mai. Hau sira (C. angulata) tu nhién Dai
Loan (Trung Qudc) dap tmg yéu cau lam vét liéu ban du
cho chuong trinh chon giéng. Tur két qua trén, chung toi dé
nghi tiép tuc mod rong nghién ciru & quy mo san xuat dé dé
xuét ché do dinh dudng tdi wu nhit cho thuc tién san xuét

gidng hau sira trong tuong lai.

a1
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Tuyén chon cée chiing vi nam c6 kha ning sinh enzyme ngoai bao cao
tmg dung trong lén men qua bo két (Gleditsia australis Hemsl.)

Trwong Thi Chién, Mai Vii Hoang Giang, Nguyén Thi Hién, Pham Thanh Dirc, Phan Xuan Binh Minh, Vii Xuin Tao"
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Tom tit:

Bo két la ngu(‘)n thyre vit giau saponin c6 gia tri, dwgc ing dung dé san xuat chét hoat dong bé maét tu nhién thin
thién voi moi truong. Qua bd két c6 nhidu dic tinh sinh hoc phu hep véi nganh cong nghiép dwgc my phim. Hi¢n
nay, qua bd két 1a ngudn nguyén liéu chinh dé san xuét nhiéu sin phim nhw diu gdi, nwée rira chén... Nghién ciru
nay danh gia kha niang sinh amylase, protease va cellulase cia 4 ching nim men Saccharomyces cerevisiae (NE1,

NE2, NE10 va NE13) va 2 ching nam moc Aspergillus oryzae (NOS1 va NO42), trong do6 2 chung 8. cerevisiae NE2
va A. oryzae NOS1 dugc lya chon dé 1én men qua bd két. Két qua danh gia chit lwgng san pham sau lén men cho
thay, cac ching nim déu c6 kha nang lrng dung trong lén men qua bo két. bac biét, viéc sit dung ching S. cerevisiae
NE2 da giiip ning cao chit luwgng san phiam sau 1én men ré rét véi ham lrgng saponin/chét rin hoa tan dat 71,7%.

San phim sau Ién men la nguon nguyén li¢u chira saponin c¢6 d¢ sach cao, dugc irng dung nhwr mot chit hoat dong
bé mit trong phat trién cic san pham héa my pham.

Tir khéa: Aspergillus oryzae, bd két, Gleditsia australis, Saccharomyces cerevisiae.

Chi sé phén loai: 1.6, 4.6

Selection of microfungal strains with high exoenzyme production

for the fermentation of Gleditsia australis Hemsl. fruits
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Abstract:

Gleditsia australis Hemsl. is a valuable plant source rich in saponins, used for producing environmentally friendly
natural surfactants. Gleditsia australis Hemsl. fruits have various biological properties suitable for the pharmaceutical
and cosmetic industries. Currently, Gleditsia australis Hemsl. fruit is the main raw material used to produce various
products such as shampoo, dishwashing liquid... This study evaluated the amylase, protease, and cellulase production
capabilities of four yeast strains of Saccharomyces cerevisiae (NE1, NE2, NE10, and NE13) and two mould strains
of Aspergillus oryzae (NOS1 and NO42). Among these, the S. cerevisiae NE2 and A. oryzae NOS1 were selected for
fermenting Gleditsia australis Hemsl. fruits. The quality assessment of the fermented product shows that both fungal
strains are applicable in the fermentation of Gleditsia australis Hemsl. Notably, the use of the S. cerevisiae NE2
significantly improved the quality of the fermented product, with the saponin/soluble solids content reaching 71.7%.
The post-fermentation product is a highly pure saponin source, used as a surfactant in the development of chemical
and cosmetic products.

Keywords: Aspergillus oryzae, enzyme, Gleditsia australis, Saccharomyces cerevisiae.

Classification numbers: 1.6, 4.6
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1. Ddt van de

Ngay nay viéc sir dung cac san phdm cé ngudn gbc tir
thién nhién dang tré thanh xu hudng tiéu dung maéi. Pac biét,
céc hoa chat trong hoéa my pham, san pham tay rira... dang
dan dugc thay thé boi cac thanh phan chiét xudt tir thyc vat.
O Viét Nam, qua bo két (Gleditsia australis Hemsl.) duoc
sir dung phd bién trong nhiéu san pham dau goi, nudc rira
chén... do trong thanh phan c6 chira nhidu saponin - mot
chit hoat dong bé miat quan trong trong cac san pham lam
sach [1]. Nghién ctru thanh phan hoa hoc cho thiy, c6 67
hop chat dwoc phan lap tir cac loai thudc chi Gleditsia bao
gém triterpenes, sterol, flavonoid, alkaloid, phenolics va cac
dan xuét ciia chiing, trong d6 32 hop chat dwoc xac dinh 1a
saponin [2]. Cao chiét tir qua bd két duoc xac dinh c6 hoat
tinh chng ung thu, chéng viém, chéng di ung, giam dau,
khang khuan va khang nam [3, 4]. Vi vy, sapomn tir qua bd
két ¢ tiém nang 16n trong phat trién cac san pham chim soc
strc khoe, my pham va cac san pham lam sach.

Viéce chiét xuit saponin tur thuyc vat lam nguyén li¢u
cho phat trién cac san pham tiy ria ludn dwoc quan tam.
Trong d6, phuong phap 1én men truyén thong sir dung cac
loai thuc vat giau saponin nhu qua bd két, bd hon vai hé vi
sinh vat c6 sin trén nguyén lidu da duoc nhiéu don vi san
xudt ap dung. Phuong phap nay don gian, khong ton kém
nhung chét lugng thanh phdm sau 1én men khong cao, kho
kiém soat, khong ddng déu giita cac meé 1én men [5]. Mot sb
nghién ciru trén thé gidi da tng dung vi sinh vét trong 1én
men chiét xuat saponin nhu str dung nim men S. cerevisiae
va nam mdc A. oryzae trong 1én men qua bd hon dé ting do
tinh sach cta saponin, nang cao tinh cam quan tir do tang
chit lwong san pham sau 1én men [6-8]. Cac ching vi nim .
cerevisiae va A. oryzae dugc xac dinh c6 kha nang sinh céc
loai enzyme ngoai bao cao, phu hop str dung trong qué trinh
1én men. Tuy nhién, viéc nghién ctru 1én men qua bd két sir
dung cac chung vi nim gitip tang chit lugng san pham sau
1én men hién chua c6 nhiéu cong bd. Két qua nghién ctru
cua bai bdo nay s€ 1a co s¢ khoa hoc quan trong trong vigc
thiét 1ap quy trinh 1én men qua bd két cho hiéu qua cao, 6n
dinh sir dung vi nim c6 tiém ning tmg dung trong san xuét.

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

Ba mau qua bd két tuoi duoc thu thap tai cac tinh Thai
Nguyén, Thanh Hoéa va Gia Lai dugc xac dinh la loai
Gleditsia australis Hemsl. boi TS D3 Thi Xuyén - B6 mo6n
Khoa hoc Thuc vat, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qubc gia Ha Noi. Cac mau dugc ky hiéu lan luot 1a
BKTN, BKTH va BKGL.
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Bdn chung ndm men S. cerevisiae (ky hiéu tuong tmg
NE1, NE2, NE10 va NE13) va 2 chung nam mdc 4. oryzae
(ky h1¢u tuong Umg la NOS1 va NO42) thudc bo suu tap
giéng vi sinh vat cia Trung tam Sinh hoc thuyc nghiém, Vién
Ung dung Cong nghé.

2.2. Phwong phap nghién ciru

2.2‘. 1. Xdc dinh mét sé6 chi tiéu chat lwong cua cac mau
qua bo két thu thap

Céc mau qua bo két duge sdy & 60°C dén khdi luong
khong doi, tach lay phan vo qua, nghién nhd, ray qua ludi
kich thuéc 1 mm va phan tich cac chi tiéu:

- Ham lugng duong: Xac dinh theo tiéu chuin nganh 10
TCN 514:2002.

- Ham luong tinh bot: Xac dinh theo TCVN 12382:2018.

- Ham luong saponin tong sé: Xac dinh theo phuong
phéap do quang [9].

Axit oleanolic dwoc pha trong con tuyét di & cac nong
d6 5, 10, 15, 20, 25 va 30 pg/ml dé dung dudng chudn dinh
lwong saponin. Can chinh xac 1,0 g bot qua bd két vao dng
falcon, thém chinh xac 25 ml ethanol 96%, siéu am trong 1
glo’ dé lang Hut 40 pl dich chiét vao binh dinh mtc 10 ml,
bdc hoi dén cin trén bép cach thuy & 80°C. Thém vao binh 0,6
ml dung dich vanilin/axit acetic bang nong do 50 mg/ml va
1,0 ml axit perchloric. Boc kin binh, lic déu va it § 70°C trong
20 phut. Sau do, 1am lanh nhanh va thém axit acetic bang dén
vach dinh mtc 10 ml. Lic déu va do quang ¢ 550 nm.

Xac dinh ham luong saponin tong s6 dua trén duong
chuan axit oleanolic:
Wrss

Saponin (%) = x 100
Winéu
W :C s * Vdichchiét
trong do W (mg): khi lugng  saponin tong sO trong

mau dich chlet W (@: kh01 lugng mau phan tich; C g
(mg/ml): ndng o saponm tong s0 trong dich chiét tinh theo

axit oleanolic; V. .. (ml): thé tich dich chiét twong img.
Puong chudn dinh luong saponin dua theo nong do axit
oleanolic dugc thé hién trong hinh 1.

1.4

L2 ¥ =0.0414x- 00233
N R2=0,999
— 1
B 0.8
=
g 0,6
=
2 04
<
WD
0,2
0
5 10 15 20 25 30 35
-0,2

Nong d6 (ug/ml)

Hinh 1. Bwéng chuan dinh lwgng saponin dwa theo ndng do axit oleanolic.



Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong néng nghiép, thily sén s

2.2.2. Phuong phdp danh gia kha nang sinh cellulase,
amylase va protease cua cdc chung vi nam

Chung S. cerevisiae va A. oryzae (1 ml dich nAm men/
dich bao tir ndm méc (10° t& bao (bao tir)/ml)) duge tién
hanh 1én men trong 50 ml moi trudng twong ung la YPD
long (g/1, yeast extract 10; peptone 20; D-glucose 20) va
CD (Czapek-Dox) long (g/l, NaNO, 2; K,HPO, 1; MgSO,
0,5; KC1 0,5; FeSO, 0,1; saccharose 30) v&i nguon cacbon
duogc thay thé bang 0,2% co chat cam tmg (CMC, tinh bot,
sita gy) & diéu kién lac 150 vong/phut, 30°C trong 3 ngay
dé thu dich enzyme tho. 50 ul dich enzyme tho dugc nho
vao giéng da dyc sin trén moi truong thach chira 1% co chat
turong tng. Pia duoc i ¢ 4°C trong 4 gio dé dich enzyme
khuéch tan va u tiép 48 gio & 30°C. Sir dung dung dich
Lugol 0,1% dé hién vong phéan giai dbi voi dich cellulase
va amylase tho [10].

2.2.3. Phurong phdp dénh gid kha ning lén men qud bo
két ciia chiing vi nam tuyén chon

Bot qua bo két va dung dich duong saccharose 2% (w/v)
dugc khir trung riéng ré va dé ngudi. Qua trinh 1én men
dugc thyce hién trong binh tam giac 250 ml chira tong thé
tich 1én men 14 100 ml bao gém 10 g bot qua bd két, 10 ml
dich ndm men/dich bao tir nAm méc (10° té bao (bao tir)/
ml) va dung dich duong saccharose 2% & diéu kién lic 150
vong/phut, 30°C trong 4 ngay. Dich sau lén men dugc ly tam
8000 vong/phit trong 10 phut dé thu dich ndi [6]. Phan dich
sau ly tam duoc tién hanh x4c dinh ham lugng saponin/ham
luong chét rdn hoa tan (chét ran hoa tan), pH, °Brix, ethanol.

Ham lugng chét ran hoa tan dugc xac dinh b?mg can 10
g dich chiét, sdy ¢ nhiét 6 80°C dén khdi lwong khong doi.
Can khéi lugng mau trudc va sau khi séiy dé ghi lai két qua.

Ham lugng ethanol dugc xac dinh theo TCVN 5562:2009,
pH trong dich dugc xéac dinh theo TCVN 7806:2007, °Brix
trong dich dugc xac dinh theo khuc xa Kké.

2.3. Phwong phdp xir Iy s6 ligu

Str dung phuong phéap théng ké sinh hoc trén phﬁn mém
Excel 2016.
3. Két qua va ban luan

3.1. Ddanh gid mt s6 chi tiéu chit lwgng mdu qud bo
két thu thap

Cay bo két thuong duge trong nhiéu tai cac tinh mién
Bic va viing cao nguyén Nam Trung Bo. Vi véy, nghién ctru
nay tién hanh thu thap mot sé mau qua bo két duoc trong
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nhiéu tai cac tinh Thai Nguyén, Thanh Héa va Gia Lai. Két
qua danh gia mot s chi tiéu chit lwong nguyén liéu thu thap
dugc thé hién tai bang 1.

Bang 1. Chéat lwong mau qua bd két thu tai mét sé tinh cua Viét
Nam.

Céc mAu qua bd két
Thir ty  Chi tiéu

BKTN BKTH BKGL
1 Duong tdng s6 (%)  8,71+0,66 9,15+0,73  9,32+0,70
2 Tinh bot (%) 6,08+0,81 6,68+0,78  6,54+0,88
3 Saponin (%) 10,1740,92  8,31+0,89  11,11+0,94

BKTN: bd két twoi thu tai tinh Thai Nguyén; BKTH: bd két twoi thu tai
tinh Thanh Hoa; BKGL: bo két twoi thu tai tinh Gia Lai.

Két qua nghién ctru cho thdy, qua b két thu duoc tai 3
tinh c6 ham lugng dudng tong s6 tir 8,71 dén 9,32% va ham
luong tinh bot tir 6,08 dén 6,68%. bay la nguén cacbon can
thiét cho qué trinh 1én men. Ham lwong saponin ciia cac
mau qua bd két dao dong tir 8,31 dén 11,11%, trong do6 dat
cao nhét & 1a miu qua bd két thu tai Gia Lai va thp nhét
& miu qua bd két thu tai Thanh Hoa (sy khac biét vé ham
lwong saponin gitra cic mau qua bd két c6 ¥ nghia théng ké
v6i p<0,05). Két qua nay phu hgp véi nghién ciu trude do
vé ham luong saponin tong s cua cac mau qua bo két dat
khoang 10% [11]. Vi vdy, trong khudn kho nghién ciru nay
chung t6i lya chon mau qua bo két thu thap tai Gia Lai su
dung cho cac thir nghiém tiép theo.

3.2. Danh gia kha nang sinh enzyme ngogi bao cia cdc
chuing vi ndm nghién ciru

3.2.1. Kha nang sinh amylase

Ca 6 ching vi ndm nghién ctru dwoc tién hanh xac dinh
kha nang sinh amylase dya trén kich thudc vong phan giai
co chét tinh bot. Két qua nghién ctru cho thiy, trong 4 ching
nam men S. cerevisiae, ching NE2 cho dwdng kinh vong
phan giai 16n nhét, trung binh dat 26 mm (su khac biét c6 y
nghia thong ké v6i p<0,05). Trong 2 ching ndm mdc nghién
ctru, chung A. oryzae NOS1 cho kich thudc vong phan gidi
16n hon, dat trung binh 12 mm (hinh 2). Nhiéu nghién ctru
trude ddy da chi ra ring S. cerevisiae ¢6 kha ning sinh nhidu
loai enzyme nhu pectinase, chitinase, invertase, catalase,
tannase, amylase, protease, cellulase, lipase... dugc ung
dung rong rii trong thuc pham, d6 udng, dugc pham va my
pham [12]. 4. oryzae dugc st dung phd bién trong cac san
pham 1én men truyén thong cta Nhat Ban. 4. oryzae c6 kha
nang san xuét nhiéu loai enzyme hitu ich nhu a-amylase,
glucoamylase va a-glucosidase phan giai tinh bot [13].
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3.2.2. Kha nang sinh protease

Protease tir vi sinh vat dong vai trd quan trong trong qua
trinh san xuat chat tay rira, thyc pham va y té [14, 15]. Kha
nang sinh protease ciia cic ching vi ndm dugc xac dinh dya
trén kha niang phén giai co chét sita gdy. Két qua nghién ciru
cho thay, ching S. cerevisiae NE2 va A. oryza NOSI 1a 2
chung ndm men va nim méc cho kha ning sinh protease
cao voi dudng kinh vong phan giai lan luot dat 27,2 va 12
mm (hinh 3). Két qua nay twong tu v&i nghién ctru cua C. Li
va cs (2014) [16], protease tur chung nim A. oryzae HG76
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¢ tinh axit dugc ung dung trong cong
nghiép thuc pham, do uong va duogc
pham.

3.2.3. Kha nang sinh cellulase

Véi muc dich tuyén chon cac
ching vi nim c6 kha ning sinh
enzyme ngoai bao cao ung dung
trong 1én men qua bd két nén ching
toi danh gid kha nang sinh cellulase
cua cac chung dua trén viéc xac dinh
duong kinh vong phén giai co chat
CMC. Két qua nghién ciru cho thiy,
chung S. cerevisiae NE2 c6 kha nang
sinh cellulase manh nhat trong 4
ching nim men nghién ctru, duong
kinh vong phén giai co chat CMC dat
trung binh 24,2 mm (c6 ¥ nghia théng
ké voi p<0,05). Trong khi d6, chung
A. oryzae NOS1 c6 kha nang sinh
enzyme cellulase manh hon chung
NO42 (hinh 4). Chung 4. oryzae dugc
x4c dinh 1a loai nm an toan va dugc
st dung rong radi trong cong nghiép
san xudt nhiéu loai enzyme [17]. Kha
nang sinh enzyme ngoai bao cua cac
chung vi nim cha yéu dugc sir dung
dé hd trg qua trinh 1én men cac san
pham truyén théng nhu 1én men rugu,
dd udng [12, 16, 18]. Tuy nhién, viéc
sit dung enzyme ngoai bao dé lén
men qua bd két hién chua c6 nghién
ctru. V6i két qua nghién ciru dat duge
vé kha ning sinh amylase, protease
va cellulase cta cac ching vi nim,
nghién cuu nay da lya chon duogc
chung S. cerevisiae NE2 va chung 4.
oryzae NOSI1 dai dién cho nhom nam
men va ndm mdc dé tién hanh nghién
ctru 1én men qua bd két.

NE13 NOS1 NO42

NE13 NOS1 NO42

NE13 NOSL NO42

iai trén moi trrong chira

3.3. Danh gia kha nang len men qud
bé két ciia chiing vi ndm tuyén chon

Qua bd két duoc tién hanh 1én men trong 4 ngay ¢ 30°C
v6i sy tham gia ciia ching vi nim S. cerevisiae NE2 va
ching A. oryzae NOS1. Dich sau 1én men dugc ly tam 8.000
vong/phut. Két qua budc dau danh gia cam quan dich 1én
men cho thiy, dich 1én men s dung chung S. cerevisiae
NE2 va A. oryzae NOS1 déu trong hon va c6 mau ndu sang
hon so véi dich 1én men & thi nghiém d6i ching. Dich 1én
men st dung ching S. cerevisiae NE2 cho mau nau sang
hon dich 1én men st dung chung A. oryzae NOSI (hinh 5).
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chét ran hoa tan cua dich Ién men qua bd két. (A) pH; (B) °Brix; (C)
Ethanol; (D) Saponin/chét rén hoa tan.

Trong nghién ctru nay, dich 1én men sau ly tdm ciing duoc
xac dinh céc chi ti€u pH, °Brix, ethanol va saponin/chéit ran
hoa tan. Két qua nghién ctru dugc trinh bay tai hinh 6.

Sau 4 ngay 1én men st dung cac ching S. cerevisiae NE2
va A. oryzae NOSI, pH dich 1én men di giam so voi dbi
chtng, cu thé pH dat 3,9-4,0 (hinh 6A). Nghién ctru cua
AF. Belhaj va cs (2020) [19] cho thay, pH anh hudng 16n
dén su hdp phu cta chat hoat dong bé mit. O pH thap, chat
hoat dong bé mat thuc déy nhom hydroxyl thu dugc dién
tich duong 1am ting kha ning hap phu, day 1a yéu t6 quan
trong trong san xut cac san pham lam sach [19]. Vi vy,
viée str dung cac ching vi ndm gitp lam giam pH trong dich
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1én men, tao diéu kién thuén loi cho cac chét hoat dong bé
mat, giup tang kha ning lam sach cta dich qua bo két sau
Ién men.

Két qua phén tich ham lugng dudng (thé hién qua °Brix)
trong dich sau 1én men véi ching S. cerevisiae NE2 va ching
A. oryzae NOS1 giam manh sau 4 ngay nudi cy so véi
dbi chung (twong ung dat 7,5°Brix, 10°Brix va 14,2°Brix)
(hinh 6B). Két qua nay co thé duoc giai thich 1a do chung
S. cerevisiae NE2 va chung 4. oryzae NOS1 da sir dung cac
ngudn dudng trong qua trinh sinh trudng va gitp cho san
pham 1én men trong hon. Pdng thoi, san phdm phu cua qua
trinh 1én men 1a ethanol dao dong 5,4-5,8%Vol, con & mau
d6i chung khong phat hién co su thay di (hinh 6C), day 1a
mirc ndng d6 chip nhan dwoc voi cac san pham tay rira [6].

Chi tiéu saponin/chit rin hoa tan (hinh 6D) cta dich 1én
men sir dung ching vi ndm NE2 va NOS1 tuong tmg dat
71,7 va 51,5%, trong khi & mau dbi chung 1a 40,0% (su
khac biét c6 y nghia thong ké véi p<0,05). Nhu vay, viée
su dung 2 chung S. cerevisiae NE2 va A. oryzae NOS1 gitip
tang luong saponin/chit rin hoa tan trong dich 1én men. Pic
biét, viéc st dung chiing S. cerevisiae NE2 gitip nang cao rd
rét chat lugng san pham sau 1én men. Két qua nay c6 thé la
do Saccharomyces c6 kha ning s dung nguon tinh bot va
protein trong qué trinh 1én men tir d6 lam ting chat lugng
san phdm sau 1én men [8].

Mot sb cac nghién ctru twong tu di dugc cong bd nhu W.
Heng va cs (2015) [6] da st dung chung S. cerevisiae AnQi
BVS818 trong 1én men qua bd hon gitip ting lugng saponin/
chét rdn hoa tan tir 45,7 1én 75,5% va néng d0 ethanol tao
thanh 1a 5,33%, hay nhu nghién ctru cia X.T. Le va cs
(2023) [8] da sir dung S. cerevisiae 1én men dich chiét qua
bd hon dé loai bo tap chat va nang cao tinh cam quan cia
dich Ién men, d¢ duc gidm 75,6%, cai thién ro rét mau sdc tir
nau sam thanh nau vang. M.P. Wei va cs (2021) [7] ciing da
sir dung nim méc A. oryzae trong 1én men qua bd hon gitip
tang chét luong san pham sau 1én men. Tuy nhién, hién hau
nhu chura thdy c6 cong bd nao vé st dung cac chung vi nAm
trong 1én men qua bo két.

Nhitng két qua dat dugc trong nghién ctru nay cho thiy,
cac chung S. cerevisiae va A. oryzae trong nghién ctru hoan
toan ¢6 kha ning tmg dung trong 1én men qua bo két. Trong
do6, chung S. cerevisiae NE2 cho hiéu qua tot nht trong
viéc ning cao chat lugng san pham sau 1én men qua bo két
voi chi tiéu saponin/chét ran hoa tan dat 71,7%, tao nguén
nguyén liéu chat luong cao cho viée tiép tuc phat trién cac
san pham m¥ phim va gia dung lam sach khac.



4. Két luan

Nghién ctru da dénh gid duoc kha nang sinh amylase,
protease va cellulase ciia 4 chiung nim men S. cerevisiae
(NE1, NE2, NE10 va NE13) va 2 chung ndm mdc 4. oryzae
(NOS1 va NO42), trong do6 2 chung S. cerevisiae NE2 va A.
oryzae NOS1 c6 kha ning sinh enzyme ngoai bao tot nhat
duogc xac dinh ¢6 kha ning 1én men qua bd két. Pic biét,
viée str dung ching S. cerevisiae NE2 di gitp nang cao chit
lwong san phim sau 1én men rd rét. San phdm sau 1én men
¢6 chi tiéu saponin/chit ran hoa tan dat 71,7% va la ngudn
nguyén liéu cung cip saponin - chit hoat dong bé mit cho
phat trién cac san phdm m§ phdm va san phidm lam sach.

Nghién ctru nay duoc thuc hién véi sy hd trg kinh phi tir
nhiém vu khoa hoc va cong ngh¢ cép Bo6 nam 2024-2025:
“Nghién curu cong nghé 1€n men thdo dugc giau saponin
mg dung trong san xut chat tdy rira sinh hoc” cua Vién
Ung dung Cong nghé. Cac tac gia xin tran trong cam on.
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Dinh gia kha ning khang mit s0 nam bénh the vat clia chung xa khudn
Streptomyces murinus XKH6 phan 1ap tir dat trong nghé tai Hung Yén
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Tém tit:

Xa khuén Streptomyces dwge danh gia c6 hoat tinh khang nhiéu loai vi nim giy bénh cay trong. Cac loai xa khuin
thudc chi Streptomyces thwong dwoce ing dung tao ché phim sinh hoc ding kiém soat bénh hai trong ndng nghiép.
Trong bai bio nay, tir 6 chiing xa khuan phén 1ap tir dit trong nghé tai Hung Yén da lya chon dwoc chiing xa
khuin XKH6 c6 hoat tinh khang dong thoi 5 loai nAm bénh thwe vat gdm Penicillium digitatum, Colletotrichum
gloeosporioides, Aspergillus niger, Fusarium oxysporum va Aspergillus flavus. Dac biét, dich nuéi cfiy chiing xa khuin
XKH6 kiém soat 100% kha ning giy bénh ciia 3 loai nAm P. digitatum, C. gloeosporioides, A. niger khi 1ay nhiém
nhén tao trén quéi cam va tao. Ching XKH6 dwoc dinh danh thudc loai Streptomyces murinus dwa vao dic diém vé
hinh thai va phan tich trinh tw gen 16S rRNA. XKHG6 c6 d twong dong la 100% khi so sanh trén GenBank. Chiing
S. murinus XKH6 ¢6 trién vong trong phat trién ché phidm vi sinh kiém soat P. digitatum, A. niger, C. gloeosporioides
gy bénh ciy trong.

Tir khéa: Aspergillus niger, Colletotrichum gloeosporioides, d6i khang, P. digitatum, Streptomyces murinus, xa khuan.

Chi s6 phén logi: 1.6, 4.6

Assessment of the antifungal activity against plant pathogens of the

Streptomyces murinus XKHo strain isolated from soil growing Curcuma longa in Hung Yen province
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Abstract:

Streptomyces are evaluated to have strong antagonistic abilities against many species of plant pathogenic fungi.
Species of the Streptomyces genus are commonly applied in the creation of biological products used in the control of
agricultural diseases. In this article, from 6 actinomycete strains isolated from turmeric-growing soil in Hung Yen
province, the XKHG6 strain was selected for its simultaneous antifungal activity against five plant pathogenic fungi:
Penicillium digitatum, Colletotrichum gloeosporioides, Aspergillus niger, Fusarium oxysporum, and Aspergillus flavus.
Notably, the broth cultures of the XKH6 strain 100% effectively controlled the P. digitatum, C. gloeosporioides, and
A. niger on artificial infection of orange and apple. Based on morphological characteristics and 16S rRNA sequence,
the XKHG6 strain was identified as belonging to the species Streptomyces murinus. XKH6 has 100% similarity with S.
murinus on GenBank. The S. murinus XXHG6 strain has the potential for application in the development of biological
products for the control of the P. digitatum, C. gloeosporioides, and A. niger that cause crop diseases.

Keywords: actinomycete, antagonistic, Aspergillus niger, Colletotrichum gloeosporioides, P. digitatum, Streptomyces
murinus.
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1. it van de

Nam 1a mot trong nhing tac nhan gay bénh nghiém trong
& thue vat. Bao tir cac loai nAm bénh thuong duoc phat tan
nho gio, nudc hoac con trung, sau d6 bam vao bé mit cua
cay. Khi diéu kién thuan lgi, chu ky 1ay nhidm ctia ndm gay
bénh thuc vat bat dau bﬁng su nay mam cta bao tir va hinh
thanh h¢ soi ném Heé soi nim phat trién doc theo bé mit cay
chu, chiing tiét enzyme pha huy cau trac té bao thuc vét va
xam nhlem gdy ra céc triéu ching bénh khac nhau [1]. Nhiéu
loai ndm di dwoc ghi nhan 13 tac nhan giy bénh nghiém
trong trén cac loai cdy trong khac nhau. Trén cdy c6 mii,
Penicillium digitatum va Colletotrichum gloeosporioides 1a
hai loai ndm gay bénh phd bién. P. digitatum 13 loai nim
gdy bénh mdc xanh va thdi rung qua trén cdy c6 mai. Nim
Colletotrichum ctng dugc ghi nhén la tac nhan gy kho
canh, kho cudng qua, thdi cuéng qua giy rung ‘qua trén cdy
c6 mui [2 3] Asperglllus niger 1a mot trong sd cac nguyén
nhan phd bién gay th01 hong tdo 0 ca ha1 giai doan trudc va
sau thu hoach, gay ton that 16n vé kinh té [4, 5] Aspergzllus
Aavus 1a loai nam gay rnoc hong nong san pho bién, ching
¢6 kha ning sinh doc t6 aflatoxin gay ung thu [6]. Fusarium
oxysporum 13 tic nhan gay bénh héo rii trén nhiéu loai thuc
vat, loai nAm nay thuong xam nhiém vao ré cay trong [7]...

Nham kiém soat cic ndm bénh gdy hai thyc vat, nong
dan thuong st dung cac loai thuc héa hoc. Tuy nhién,
viéc lam dung cac loai thudc bao vé thuc vat hoa hoc co
thé gay ra mot sd hé qua trong nong nghiép, tac dong xau
t6i moi trudng va dic biét tao ra nhiéu nguy co tlem an vé
sirc khoe cho con ngudi. Do vy, viéc phat trién cac ché
pham sinh hoc dung trong kiém soat bénh hai trén cay trong
nham huéng toi nén nong nghiép xanh dang dugc quan tam
nghién ctru. Nhiéu loai xa khuan thudc chi Streptomyces
dugc sir dung trong kiém soat sinh hoc ddi véi cac loai ndm
bénh trong ndng nghiép. Cac loai xa khuén nay c¢6 kha ning
tlet cac chat chuyén hoéa thir cap nhu khang sinh hay mot
s6 doc td co hoat tinh trc ché sinh truong, ngan chan hodc
ti€u diét cac loai vi sinh vat khac [8]. Pay la co ché chinh
trong viéc kiém soat cac loai vi nAm gay bénh trén thuc vat
ctia xa khuan Streptomyces. Viéc tim kiém cac chung xa
khuan c6 kha ning kiém soét cac loai vi nim gy bénh thuc
vat phuc vu nghién ctru san xuét ché phém sinh hoc 14 can
thiét Céc két qua budc dau cua nghién ciru nay cho thiy
tiém nang tmg dung chung xa khudn Streptomyces murinus
XKH6 phén Iap tir dat trong nghé trong kiém soét nhleu loai
vi nAm gdy bénh trén thuc vat, dac biét voi mot 6 vi ndm
gay hong qua sau thu hoach.

2. B6i twong va phwong phap nghién ciiu
2.1. Poi twong
Céc mau dit viung ré cdy nghé vang (Curcuma longa)

sinh truong tdt, tréng tai huyén Khoai Chau, tinh Hung Yén
duoc thu thap st dung dé phan 1ap cac ching xa khuan.
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Ching nam P digitatum PdVN1, C. gloeosporioides
HGC201, A. niger N402, F. oxysporum SHO1, A. flavus
NRRL3357 gy bénh trén thuc vat, dugc cung cip boi Trung
tam Sinh hoc Thuc nghiém, Vién Ung dung Cong ngh¢.

Qua cam V2 (Viét Nam) va tao Gala (Canada) dugc mua
tai mot siéu thi & Ha Noi.

2.2. Phwong phap nghién ciru

2.2.1. Phan lap xa khudn tir mau dat thu thap

Mau dit dugc thu cach mat dat 10-15 cm va lay khoing
100 g dat xung quanh ving ré& cua cia cic cdy nghé khoe
manh, phat trién tot. Mau dat duoc bio quan trong tai nilon vo
trung, ghi day du cac thong tin vé mau. 10 g dat dwoc dua vao
binh tam gidc dung 90 ml nude cit vo tring, lic 250 vong/
phut trong 1-2 gi¢ thu duge dung dich 10, dung dich tiép tuc
duoc pha loang dén ndng do 10-. Cac méu dich pha lodng
duoc cay trén moi truong ISP4 co b sung cyclohexamide va
nystatin (60 pg/ml) dé trc ché vi khuan gram am va nim. Cac
dia dugc nudi ¢ 26-28°C trong thoi gian 5-7 ngay [9]. Cac
khuén lac xa khudn xuét hién duoc thuan khiét dé sir dung cho
céc nghién ctru tiép theo.

2.2.2. Phurong phdp thu bao tir ndm gdy bénh thuec vit

Cac chung nam P, digitatum PAVN1, C. gloeosporioides
HGC201, A. niger N402, F. oxysporum SHO1, A. flavus
NRRL3357 duoc nudi cdy trén moi trudng Potato dextrose
agar (PDA) trong 5 ngay & 25-28°C dé tién hanh thu dich bao
tur theo quy trinh cua K.T. Nguyen va cs (2016) [10]. Mat do
bao tir dugc xac dinh trén buong dém Thoma va sau d6 duoc
pha lodng vé 10¢ bao ta/ml dé sir dung cho cac thi nghiém
tiép theo.

2.2.3. Xdc dinh hoat tinh khang nam cia chu’ng xa khudn
phan lap bang phwong phap dat thoi thach va khuéch tan trén
dia thach

Pé sang loc nhanh cac ching xa khuén c6 kha nang khang
nidm bénh, cac thoi thach xa khuan (duong kinh 9 mm, xa
khuan dugc nudi trén moi truong ISP4 trong 3 ngay) duoc
dat trén bé mat dia moi truong PDA di cdy trai 50 ul dich
bao tir nAm (10° bao tir/ml). Cac dia thir duoc G ¢ nhiét do
25-28°C (nhiét d6 ma chung nim bénh sinh truong tdt) trong
3-5 ngay. Puong kinh vong khang nim =D - d; trong d6: D 1a
duong kinh vong khang (vong khong ¢ nim sinh truong); d
la duong kinh thoi thach [11].

Dé xac dinh kha nang khang ném bénh cta dich nudi xa
Kkhuan, chung xa khuan da lva chon dwoc nudi lic trong moi
trudng MT2, lic 200 vong/phut & 30°C. Dich nudi sau 7 ngay
duoc tién hanh ly tim 12000 vong/phuat (10 phat), loai bo sinh
khdi va thu phan dich trong (dich thu dwoc sir dung cho thi
nghiém danh gia kha ning khang nim bénh trén mé hinh lay
nhidm nim bénh nhén tao cho qua va khuéch tan trén thach).
50 pl dich sau ly tim dugc bo sung vao mdi giéng trén dia
mdi trudng PDA da cdy 50ul dich bao tir nim (10° bao ti/ml).
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Kha ning khang nam dugc xac dinh sau 5 ngay o ¢ 25-28°C.
Puodng kinh vong khang nim = D - d trong d6: D 1a duong
kinh vong khang (vong khong co6 nam sinh truong); d la
duong kinh giéng thach [11].

2.2.4. Xac dinh kha nang kiém sodt P digitatum, C.
gloeosporioides gy bénh trén qua cam va A. niger gdy bénh
trén qud tdo cia dich nuéi ching xa khudn tuyén chon

Qua trinh danh gia kha ning kiém soat nam bénh trén mo
hinh qua duoc tién hanh theo T.X. Vu va cs (2023) [2]. Qua
cam va tdo dugc lam sach bang nudc cat vo trung va ethanol
70%, sau d6 dé kho ty nhién trong vong 2-3 gio ¢ nhiét do
phong. Cam va tao duoc tao vét thuong x4m nhidm bing
tam nhon v tring (vét thuong xam nhidm c6 kich thude dai
10 mm va sau 2 mm). Ching nim P, digitatum PdVN1, C.
gloeosporioides HGC201 dugc st dung cho thi nghiém lay
nhiém trén cam, 4. niger N402 dugc st dung cho thi nghiém
lay nhiém trén tao. Thi nghiém duoc chia lam 2 nhém: nhém
lay nhiém nim va nhom khéng lay nhiém ndm. Trong mdi
nhém co6 3 10 thi nghiém: ¢ 16 thi nghiém 1, qua dugc ngadm
trong nudc cat vo trung; 16 thi nghiém 2, qua dugce ngam trong
dich nudi xa khuén va 16 thi nghiém 3, qua dugc ngam trong
mancozeb 0,25% trong 30 phat va dé kho tw nhién. Nhom lay
nhiém ndm: cac vét thuong da tao trén vo qua duge nhidm 10
ul dich bao tir ndm bénh (ndng d6 10 bao tir/ml). Thi nghiém
duoc bé tri trong hop kin vo tring & 25°C. Quan sat, chup anh
va xac dinh ty 1& qua bi thdi hong hodc khong thdi hong & cac
16 thi nghiém dé d4anh gia kha nang khang nim cua dich nuoi
xa khuan sau 5-7 ngay. Mdi 16 thi nghiém gdm 10 qua va lap
lai 3 lan.

2.2.5. Phuwong phap dinh danh ching XKH6

Chung XKH6 duoc xac dinh ddc diém hinh thai khuan
lac trén dia moi truong ISP4. Dac diém hé soi duoc xac dinh
bang cach dit lamen nghiéng mot goc 45° v6i bé mit moi
trudng va vudng goc véi dudng cdy, sau 5 ngdy & nhiét do 26-
28°C, lamen dugc quan sat dudi kinh hién vi. Ngoai cac dac
diém hinh thai, ching xa khuan XKH6 duoc dinh danh dua
trén trinh tu 16S rRNA. Chung XKH6 duoc tich chiét DNA
theo quy trinh ciia V.T. Tran va cs (2017) [12]. Mdu DNA
duoc su dung dé khuéch dai trinh tu 16S rRNA
cta chung XKH6 bang k¥ thuat PCR sir dung
cip mdi dic hidu cho trinh ty 16S rRNA la
fD1 (5’-AGAGTTTGATCCTGGCTCAG-3’)/
rP1 (5’-ACGGTTACCTTGTTACG ACTT-3’)
[13]. San phim sau xét nghiém sinh hoc phan
tor (PCR) duoc kiém tra bang phuong phap
dién di trén gel agarose (0,7%) va tién hanh
tinh sach bang b kit ciia hing Promega. San
pham sau tinh sach dwgc giai trinh ty boi Cong
ty 1st BASE. Phan tich va so sanh trinh ty gen
thu dugc vai cac trinh ty trong co so dir li¢u
ctiia GenBank va xay dung cay phat sinh loai su
dung chuong trinh MEGAG6 [14].

Dat thach xa khuan

Dich nuéi xa khuén
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A. niger
N402

3. Két qua va ban luan

3.1. Phén lap, ’tu_}ié:n chon chiing xa khuin c6 kha
nang khdang mgt s6 nam bénh thuc vit

Nghién ctru da tién hanh thu thap cac mau dat ving ré ciy
nghé vang sinh trudng tot trong tai Khoai Chau, Hung Yén
va tir d6 da phan lap duoc 6 ching xa khuan. Khao sat hoat
tinh khang nam A. niger, C. gloeosporioides, F. oxysporum,
P, digitatum va A. flavus bang phuong phap dit thoi thach
cho thiy, ching XKH6 c6 kha ning khang ca 5 loai ndm
bénh nghién curu voi kich thudc vong khang trung binh dat
tuong ung la 30, 33, 4, 20, 5 mm. Hon nita, dich nudi ching
xa khuan XKH6 trén moi truong MT2 sau 7 ngay cling thé
hién hoat tinh khang ca 5 loai niam bénh, trong do thé hién
hoat tinh khang manh nhét ddi v6i ndm bénh A. niger, C.
gloeosporioides va P. digitatum v&i kich thuéc vong khang
trung binh dat tuong Gng 1a 40, 35, 30 mm (hinh 1).

Viée tim kiém, danh gia kha ning khang nim bénh trén
cy trong cua cac chung xa khuén nhim phat trién cac bién
phép hiéu qua trong kiém soat bénh hai nong nghiép luén dwoc
cac nhom nghién ctu trén thé gi6i ciing nhu & Viét Nam quan
tam. Nhom nghién ctu ctia X.F. Li va cs (2020) [15] da xac
dinh dugc kha ning khang ndm F oxysporum ciia cac chung xa
khuén duoc phan lap tu dat ving 1é cay mudp dang Momordica
charantia trong tai Trung Qudc. Viéc g dung chung xa khuan
nay da thic day su tang truong va phat trién ctia ré va than, dong
thoi cai thién ning suat mudp dang ngoai dong rudng [15]. W.
Shen va cs (2024) [16] da tuyén chon dugc chung xa khuén .
graminearus STR-1 tir d4t ving ré cdy lua c6 kha ning khang
dong thoi cac vi nam gay bénh thuc vat Magnaporthe oryzae,
Rhizoctonia solani, F. graminearum, Ustilaginoidea virens va
Bipolaris maydis. B.T. Tran va cs (2021) [11] dé phan 1ap, tuyen
chon dugc ching xa khuan S. albulus XK1 tir dat ving 1é cdy
cam c6 hoat tinh khang ndm P, digitatum va C. gloeosporioides
gay bénh thdi rung qua trén cdy cam. Ching xa khudn S. albulus
XK1 duoc danh gia tiém ning cho phat trién ché pham sinh hoc
kiém soat vi ndm gy bénh thdi rung qua trén cay c6 mii [11].
Nhu véy, két qua danh gia so bo cho thdy, chung XKH6 khang
manh 3 lodi nam P, digitatum, C. gloeosporioides va A. niger,
day 1a can cir khoa hoc quan trong dé dinh hudng tng dung

A. flavus
NRRL3357

C. gloeosporioides
HGC201

F. oxysporum
SHO1

P. digitatum
PdVN1

Hinh 1. Kha ning khang mét s vi nAm gay bénh thuwc vat clia chiing xa khuin XKH6.
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ching xa khuan XKH6 trong nghién ciru san xuat ché pham
sinh hoc phong trir ndm bénh hai cay trong.

3.2. Khi ning kiém sodt nim P digitatum, C.
gloeosporioides giy bénh trén cam va nim A. niger gdy bénh
trén tdo cua dich nudi chiing xa khuin XKH6

Nim P, digitatum da dugc nhidu nghién ctru ghi nhan 1a
nguyén nhan gy bénh thdi mbe xanh, nam C. gloeosporioides 1a
tac nhan gy thi cudng qua gay rung qua trén cdy c6 mui [2]; 4.
niger 1a mot trong so cac loai nam gay thoi hong tao & ca hai giai
doan trudce va sau thu hoach [4, 5]. Dich nudi sau ly tam ctia chung
XKH6 c6 hoat tinh khang voi P. digitatum, C. gloeosporioides va
A. niger khi tho nghiém trén moi truong thach PDA. Viéc danh
gi4 hoat tinh khang cac loai nim nay trén qua 1a rit can thibt dé
dinh huéng st dung chung XKH6 dé tao ché phim phong trir
bénh do 3 loai vi nim trén gay ra trén nong san.

Khéng gay nhiém nédm

Gay nhiém nadm P. digitatum
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Nghién ctru tién hanh danh gid kha ning kiém soat P
digitatum gy théi mdc xanh trén qua cam ciia dich nudi cdy
chung XKH6. Sau 5-7 ngay, & nhom thi nghiém khong lay
nhiém bao tir nAm P. digitatum cho thiy, cam dwoc ngam véi
nude cét, dich nuéi cdy ching XKH6 va dung dich Mancozeb
(2,5 mg/ml) khong xuét hién hién twong mde (100% s6 cam thir
nghiém khong xuat hién nim mdc gy hong thbi qua). Nhu vay,
nude cat, dich nudi c?iy ching XKH6 va dung dich Mancozeb
khong 1am anh huong t6i cam. O nhém thi nghiém c6 lay
nhiém bao tir ndm P. digitatum, 100% s6 cam duogc ngam véi
nudc cit da xuat hién thdi mde sau 5 ngay va sau 7 ngdy toan
bd bé mit cam d3 bi théi mde. O mau cam ngam voi dung dich
Mancozeb (2,5 mg/ml) va ¢6 lay nhiém nam P, digitatum, cam
ciing da xuat hién hién tuong thoi mdc, tuy nhién qua trinh thdi
mdc cham hon so véi mau cam xir 1y v6i nude cat. Mancozeb
1a thudc hoa hoc diét ndm hai trong nong nghiép, loai thude
nay da co nhitng nghién ctru ghi nhan nhiing anh hudng nhat

dinh t6i strc khde con nguoi [17]. Trong khi

Dich xa khudn  Mancozeb (2,5 mgimi) Nwoc

Nwée

5 ngay

7 ngay

Hinh 2. Hoat tinh khang nadm P. digitatum cta dich nuéi chiing XKH6 trén qua cam.

Khéng gay nhiém nédm

Dich xa khuén

Gay nhiém ndm C. gloeosporioides

6, cam dugc ngdm véi dich nudi cy ching
XKH6 khong bi thoi mbe (100% s6 cam thir
nghiém déu khong bi théi mdc) (hinh 2). Tir
d6 cho thay, dich nudi cdy ching XKH6 co
kha nang kiém soat hidu qua sy gay bénh cua
nam P, digitatum trén cam sau thu hoach.

Mancozeb (2,5 mg/ml)

Tuong ty, khi d4nh gi4 kha ning kiém
soat nim C. gloeosporioides gy bénh thi
cudng qua cam cho thdy, dich nudi ching
XKH6 c6 kha ning kiém soat hidu qua nim
C. gloeosporioides. Sau 5-7 ngiy gy nhiém

Dich xa khuan

Mancozeb (2,5 mg/ml)

Hinh 3. Hoat tinh khang ndm C. gloeosporioides ctia dich nudi chung XKH6 trén qua cam.

Khéng gay nhiém nédm

Gay nhiém nadm A. niger

nim C. gloeosporioides trén 16 qua cam
duogc xt Iy véi dich nudi ching xa khuén
XKH6 va dung dich Mancozeb khong thiy
xuét hién triéu chiing bénh cling nhu sy sinh
truong cua ndm C. gloeosporioides. Trong
khi d6 sau 5-7 ngay, 100% s qua cam tai 16
xir 1y voi nude cat, ndm C. gloeosporioides
da sinh truong gy thdi tir phan cudng qua
va lan rong vi tri thdi trén qua (hinh 3). Dich
nudi ching xa khuan XKH6 hoan toan ¢6 thé
thay thé thude diét nAm hoa hoc Mancozeb

Mancozeb (2,5 mg/ml)

Nwéc Dich xa khu&n Mancozeb (2,5 mg/ml) Nuéc
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Dich xa khuédn Mancozeb (2,5 mg/ml)

i

Hinh 4. Hoat tinh khang ndm A. niger ctia dich nudi chiing XKH6 trén qua tao.

trong kiém soat nam C. gloeosporioides.

Dich nuéi cay ching XKH6 ciing thé hién
kha ning kiém sodt hiéu qua ndm A. niger
gay bénh théi hong tao. O 10 thi nghiém lay
nhiém nim A. niger, tdo dugc ngadm voi dich
nudi cdy chung XKH6 khong bi thdi hong
do ndm A. niger gy ra (100% s6 qua tao thir
nghiém khong xuét hién vét thdi) (hinh 4).
Kha nang kiém soat hi¢u qua cac loai nam
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(A)

c D
(©) XKHG (D)

Streptomyces murinus TENO1 (OQ561246.1)
Streptomyces murinus JKTJ-3 (OK271440.1)
Streptomyces murinus CL20 (0Q561298.1)
Streptomyces murinus CL12 (OQ564377.1)

100

90

Streptomyces murinus CL17 (OQ565633.1)
Streptomyces murinus ANY1 (OR857024.1)
XKH6

Streptomyces murinus K21C32 (MT124459.1)

89 Streptomyces gancidicus Kris2 (MT588801.1)
881 Streptomyces flavomacrosporus EAJJ-S3 (KY908451.1)
Streptomyces viridochromogenes ROA131 (MW990030.1)

491|7_L7 Streptomyces griseoincarnatus MAB30 (MN534341.1)

86 L Streptomyces akiyoshiensis S01 (HQ850404.1)

Streptomyces xiamenensis IMB16-153 (MG190750.1)

r Streptomyces scopuliridis SCSIO ZJ46 (KJ784514.1)

—
0.0050

Streptomyces araujoniae HSA312 (MN902069.1)
Streptomyces griseus DSM 40932 (GU383161.1)

% Streptomyces cavourensis A15 (KF304797.1)

Hinh 5. Dinh danh chiing XKH6. (A) Hinh thai khuan lac trén méi trwdng 1ISP4; (B) Khuén ty va cAu trdc sinh bao tr; (C) Két qua dién di san phadm

PCR; (D) Cay phat sinh chiing loai; M: marker (1 kb).

bénh P, digitatum, C. gloeosporioides va A. niger co thé do
chiing xa khudn XKH6 da sinh tong hop céc san pham trao
ddi chét thir cap nhu khang sinh, mot s6 doc t6... ¢6 kha ning
diét nam [8]. Viéc str dung xa khuéan dé phong trur vi nam P
digitatum, C. gloeosporioides va A. niger gy bénh trén cay
tréng tai Viét Nam chua c6 nhiéu. Trong khi d6, céc loai nam
nay 14 tac nhan gy bénh céy trong rat phd bién. Vi cac két qua
thu dugc vé kha nang kiém soat hiéu qua ndm P. digitatum, C.
gloeosporioides va A. niger trén moi truong thach va trén mo
hinh qua ctia dich nudi XKH6 cho thay, ching XKH6 co tiém
nang dé tao ché pham phong trir nAm bénh thyc vat.

3.3. Dinh danh chiing XKH6

Dé c6 thé str dung ching xa khuan XKH6 trong san xuét ché
pham sinh hoc tmg dung trong nong nghiép thi viéc dinh danh
chinh x4c ching XKH6 13 can thiét. Trén moi truong ISP4,
chiing XKH6 hinh thanh khuén lac 16i, duong kinh khuén lac
tir 3-3,5 mm (sau 3-5 ngay), khuan lac ¢6 cac nép nhin, tir mau
tring chuyén sang mau nau... Khi quan sat tiéu ban dudi kinh
hién vi, chung XKH6 hinh thanh khuan ty co chat phan nhanh.
Khuén ty khi sinh hinh thanh cudng sinh bao tir, chudi bao tir
dang luon séng (hinh 5A). Pay 1a nhimg dic diém dién hinh
cua chi xa khuan Streptomyces [18].
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Két qua PCR khuéch dai trinh ty 16S rRNA ciia ching
XKH6 sir dung cip modi fD1/tP1 cho mot bang DNA duy
nhat (khoang 1500 bp) (hinh 5C). San phim sau PCR duoc
tinh sach, giai trinh ty, so sanh voi dir li¢u trén GenBank va
str dung phin mém MEGA6 dé xdy dung cdy phat sinh loai
cho thiy, ching XKH6 duoc dinh danh 1a Streptomyces murinus
XKH6 (trinh tir 16S rRNA c6 do tuong dong 1a 99,9%) (hinh 5D).

Xa khuan S, murinus da duoc ghi nhan c6 kha ning khang nhidu
loai ndm bénh thue vat. B. Dhillon va cs (2023) [19] d4 giai va phan
tich trinh tu toan b hé gen cua loai xa khuén S, murinus. Bo gen
duoc xac dinh co kich thudc 8,3 Mb, véi ham lugng GC 71,96%
va chita 37 cum chat chuyén hoa thir cip (SMC). Trong céc chét
chuyén héa thir cép, nghién ctru di xéc dinh ching S, murinus sinh
chat khang ndm pentamycin (fungichromin) va do sy quy dinh cta
gen SPCI1 [19]. M. Ge va cs (2023) [20] d4 cho thiy tiém ning cia
loai xa khuan S. murinus trong phét trién ché pham kiém soat ndm
Pythium aphanidermatum gay bénh hai dua héu. Tai Viét Nam,
cac nghién ctru vé loai xa khuan S, murinus khong ¢ nhiéu. TT.T.
Nguyen va cs (2022) [21]d4 phan 1ap va tuyén chon dugc ching
S. murinus khang nim C. acutatum gy bénh than thu trén thanh
long. Chua ghi nhan nghién ctru ndo dé cap téi kha ning khang nim
P. digitatum, C. gloeosporioides, A. niger, F. oxysporum va A.
flavus cia xa khuén S. murinus, dic biét 1a kha nang kiém sodt ndm



P digitatum, C. gloeosporioides va A. niger trén md hinh qua.
Két qua nghién ctru nay la co s¢ quan trong dé st dung ching
xa khuén S, murinus XKH6 trong san xuét ché pham phong trir vi
ndm hai cay trong.

4. Két luan

Chung xa khuin XKH6 dwoc phan lap va tuyén
chon tir dat ving ré cdy nghé trong & Hung Yén c6 kha
ning khang cac loai ndm bénh thuc vat gdm A. niger, C.
gloeosporioides, F. oxysporum, P. digitatum va A. flavus voi
kich thudc vong khang nam xac dinh theo phuong phap dat
thach dat trung binh tuong tng 1a 30, 33, 4, 20, 5 mm. Pac
biét, dich nuoi céiy chung xa khuén XKH6 c6 kha nang kiém
soat hoan toan su gdy bénh cua 3 loai ndm P digitatum,
C. gloeosporioides, A. niger trén mo hinh iy nhiém ndm
bénh nhan tao ¢ qua cam va tdo. Chung XKH6 dugc dinh
danh thuc loai Smreptomyces murinus dya trén mot sb dac
diém v& hinh thai va phén tich trinh tr gen 16S rRNA. Chung S.
murinus XKH6 ¢o trién vong trong phat trién ché pham vi
sinh dung trong kiém soat ndm bénh P. digitatum, A. niger,
C. gloeosporioides trén cdy trong.
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Tom tat:

Trong diéu kién khi tuwgng bt thuong hién nay, mo phong dong chay ngap lut d6 thi dang 1a bai toan @ng dung thuc
tién rit cao trong tinh toan du bo thién tai ciia mdi quoc gia, dic biét 1a nhlrng qudc gia chiu anh hwéng 16m tir
bién déi khi hiu nhw Viét Nam. Bai bao nghién ciru xay dwng mdt mo hinh s6 md phong dong chiy sau vo dap trén
nén day ha lwu phirc tap, c6 kha ning ing dung cao trong mé phong du bao ngép lut dé thi. Mé hinh s sir dung hé
phuong trinh phi tuyén nwéc nong diung hé toa dd (b, s) ¢6 wu diém don gian nhung hi¢u qua trong mé phéng cac
hién twong dong chiy khong nén dwgc. Phwong phap hdn hop thé tich - sai phan hiru han va phwong phap twong
minh Runge - Kutta 3 buéc bac 3 dwoc sir dung dé roi rac héa hé phwong trinh chii dao twong ng theo khong gian
va thoi gian. M6 hinh s dwoe kiém chuin véi két qua tir mé hinh giai tich va mé hinh vét Iy cho bai toan day ha luu
don gian. Véi treomg hop day ha lwu phirc tap, mé hinh tiép tuc mé phéng chinh xac téc dd va chiéu sdu dong chay
cho trwong hop day go ghé va diy nghiéng nham.

Tir khéa: day phire tap, hé phwong trinh phi tuyén nwéc ndng, mé hinh s6, mé hinh vat Iy, mé phéng vé dap.

Chi s6 phin logi: 1.8, 2.1

A nonlinear shallow water model simulating dam-break flow

over complex downstream beds using (b, s) coordinate
Huu Van Nguyen, Trung Canh Pham, Van Quyen Lai, Thi Nga Pham, Van Khoi Pham”
Vietnam Maritime University, 484 Lach Tray Street, Kenh Duong Ward, Le Chan District, Hai Phong City, Vietnam
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Abstract:

Under the current abnormal meteorological conditions, urban flood flow simulation is an efficient problem in
disaster prediction calculations for every country, especially those significantly impacted by climate change, such as
Vietnam. This article presents the development of a numerical model simulating flow after a dam break on complex
downstream beds, with high applicability in urban flood forecasting. The numerical model uses the shallow water
nonlinear equations employing the (b, s) coordinates and has the advantage of being simple but effective in simulating
incompressible flow phenomena. The hybrid finite volume-the finite difference method and the explicit three-stage,
third-order Runge-Kutta method are used to discretise the governing equations in space and time, respectively. The
numerical model is validated with results from analytical models and physical models for the problem with a simple
downstream bed. For complex downstream bed cases, the model accurately simulates flow velocity and flow depth
for both hump and rough inclined beds.

Keywords: complex bed, dam-break simulation, numerical model, physical model, shallow water equations.

Classification numbers: 1.8, 2.1
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1. Ddt van de

Bai toan m6 phong v& dép (dam-break simulation) duoc
{ing dung pho bién trong thyuc té cho van d& du béo thién tai,
(g pho véi bién d6i khi hau ngay cang gia ting & cac qudc
gia trén thé gidi [1-4]. Piac biét, dong chay sau v& dap hinh
thanh dong chay lii & dy ha luu tac dong 1én co so ha tang
va do thi, de doa tinh mang, nha ctra va tai san cua nguoi
dan. Pé mo phong v dap, ngoai mé hinh giai tich [5, 6]
va mé hinh vat 1y [7, 8] thi mé hinh s6 [9, 10] dugc xem la
¢6 uu thé hon vi dé dang sir dung va it ton kém. Trong mo
hinh sd, tuy theo kich thudc ctia mién tinh toan dé chia va
Iya chon cac md hinh, nhu mét chiéu [1, 11], hai chiéu [12],
ba chiéu [13, 14]. M6 hinh nhiéu chiéu thi cho két qua tinh
toan c¢6 d6 chinh xac cao hon nhung thoi gian mé phong va
tai nguyén may tinh thuong yéu cau cao. Do d6, trong mot
s0 bai toan cu thé, mo hinh mét chiéu thudng duoc st dung
vi d6 chinh xac kha phu hop va khong yéu cau cao vé tai
nguyén. Hau hét cac mo hinh mé phong dong chay 1i st
dung bién chiéu sau dong chady theo h¢ toa do dia phuong
[15-18], cac nghién ctru su dung hé toa do (b, s) con kha
han ché.

Bai bao trinh bay két qua nghién ctru 1a mot mo hinh sb
sir dung hé phuong trinh phi tuyén nudc nong [15, 19, 20]
dung h¢ toa do (b, s), trong d6 b 1a cao do day khong xoi, s 1a
cao do mat nudc tinh tir mat ph:fmg chuén. bay 1a mot dang
cua hé toa do téng thé, dé dang xac dinh dugc mat day va
mit nude trong tinh toan mo phong ma khong phai chuyén
ddi nhu st dung h¢ toa do dia phuong [21]. M6 hinh s6 dé
xuit duge kiém chuin v6i mo hinh giai tich va mé hinh vat
1y cho truong hop day phéng dé thay duoc dd chinh xéc cao.
Véi trudng hop day phirc tap, mé hinh tiép tuc mo phong va
d6i sanh vi thi nghiém vat 1y cho trudng hop day go ghé va
day nghiéng nham.

2. M6 hinh phi tuyén nudc ndng
2.1. H¢ phwong trinh chu dao

L |

Hinh 1. So’ 6 va cac bién tinh toan mé hinh phi tuyén nwéc ndng
trong hé toa do (b, s).
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Heé phuong trinh chi dao ctia mé hinh s6 mé phong song
nude sau v dap 1a hé phuong trinh phi tuyén nudc nong
mot chiéu dudi dang bao toan dung hé toa d6 (b, s) (hinh 1)
[10] nhu sau:

o Ols=bu]_ (1)
ot ox

! 0 | b0
(s=bul+=| (s=bu’ +—o(s=b)* |= o(s=b)| ——

alt )”]+ax[(s L )} 8005 (5-)"

trong do: s (m) va b (m) tuong g la cao do mat nudc va
cao d6 day; u (m/s) 1a van tdc trung binh theo chiéu dimg
ctia phan tir nwéc theo phwong ngang; : vi phan ting phan;
g: gia tdc trong trudng; -0b/ox 1a thanh phan ngudn thé hién
dd déc day; n la hé s6 nham Manning thé hién thanh ph'?m
luc can do ma sat bé mat. Hé phuong trinh chu dao trén 1a
dang khong thudn nhat (inhomogenious) dang thuan nhat
(homogenlous) dugc thiét 1ap bang cach bo di thanh phin
ngudn & vé phai cua phuong trinh dong luong (2).

2.2. Phwong phap gidi

Dé giai tich phan hé phwong trinh (1), (2) cia mé hinh
vO dap theo thoi gian, phuong phap tuong minh Runge-
Kutta 3 budc bac 3 dugc st dung [22]. Phuong phap nay
cho dd chinh xé4c v6i budce thoi gian du nho va dugce ting
dung rong rii trong linh vue md phong dong chay. Dé giai
tich phan h¢ phuong trinh chu dao theo khong gian, phuong
phép hdn hop thé tich hitu han - sai phan hitu han dugc sir
dung. Phuong phap nay gan day duoc sir dung phd bién nhur
su két hop gifra bai toan ¢ diéu kién ban dau khong lién tuc
va lién tuc [23]. Trong d6, phuong phép thé tich hiru han
ap dung giai thanh phan thong lugng cho diéu kién bé mat
khong lién tuc, con phuong phap sai phan hitu han ap dung
giai thanh phan ngudn c¢6 do dbc day lién tuc.

3. Kiém chuan mé hinh

Loi giai s6 1a 101 giai gan dang khi roi rac hoa hé phuong
trinh vi phan (1) va (2) theo khong gian va thoi gian [23].
Do chinh x4c cua 101 gidi phu thudc vao phuong phép giai
gan dung. Trong khi 101 giai giai tich 1a 1o giai chinh xéac
khi sir dung cac ham todn hoc, con Kkét qua thi nghiém vat
Iy thé hién dong chay thyc té trong diéu kién bién thyc. Tuy
nhién, 10i giai giai tich c6 han ché khi cac diéu kién bién qua
phirc tap hodc tinh chat dong chay phi tuyén bac cao, con
mé hinh vt 1y thuong kha ton kém khi xay dyng. Vi vy,
mo hinh sé van 1a m6 hinh d3 va dang duoc st dung rong réi
khi c6 thi nghiém kiém chudn véi 16i giai giai tich hojc mo
hinh vét 1y Trong nghién clru nay, két qua ctia mo hinh sb
o dang thuan nhat duoc kiém chuan véi 10 giai giai tich va
md hinh sé & dang khong thuan nhit dwoc kiém chuin voi
két qua ciia mo hinh vt 1y.
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3.1. Kiém chudn véi mé hinh gidi tich

H¢ phuong trinh chu dao (1) (2) dudi dang thudn nhét
(b6 qua thanh phan ngudn & vé phai) va mé hinh giai tich
trong tai lidu [5] dwoc gidi véi cing diéu kién bién va diéu
kién ban dau dé co thé kiém chudn mot cach chinh xéc.
Mién tinh toan la dai 28 m trong d6 ctra dap duoc dat o
khoang cach 10 m so v&i bién trai. Chiéu cao cot nude ban
dau 1a 7,4 cm, diéu kién bién trai 1a tudng clng con didu
kién bién phai la ctra chay tu do. Cac két qua dugc kiém
chuén 6 hai thoi diém khéc nhau 1a 3,75 s va 9,4 s nhu thé
hién trén hinh 2.

008 - 0.08 §
77 —mé hinh s0 —m6 hinh so

0,08- i ~mé hinh gid tich 0,06 ~~md hinh gii tich
S Eppe
i £
002- t=375s - 002-
0 | -\ 0 | =
0 3 6 9 12 15 1B 0 3 6 9 121518 21 24 27
X (m) x(m)
(A)t=3,75s (B)t=9,40 s

Hinh 2. Kiém chudn mé hinh sé vé&i mé hinh giai tich.

Trén hinh 2, két qua ctia mé hinh s6 va mo hinh giai tich
tai hai thoi diém khac nhau 1a hoan toan tring khép, ngoai
trir mép phai cta 101 giai s6 khong duge cong tron nhur 16
giai giai tich. Diéu nay co thé 1y giai do 10i giai s6 phai gia
sir chiéu cao cot nudc dung sai ¢ day kho 1a 10°m dé cho
nghiém cua bai toan dugc lién tuc. Chidu cao dung sai nay
s& phat sinh sai sb dan dén két qua khong cong tron trén.
Tuy nhién, sai s6 ndy 1a twong di nho va c6 thé chap nhan
dugc. Tir d6 c6 thé thady mé hinh s6 & dang thuan nhat mo
phong khé phu hop so vdi moé hinh giai tich.

3.2. Kiém chudn véi mé hinh vit ly

M@ hinh vat ly dugc st dung trong nghién ctru nay la mo
hinh mét chiéu (klch thudc chiéu dai 1on hon nhiéu so voi
chiéu rong va chiéu cao) trong tai lidu [7]. Trong thi nghiém
nay, mot mang nude dat phang c6 chidu dai 18 m dwoc thiét
1ap, trong d6 10 m dai bién trai dugc dd nude voi chidu cao
7,4 cm va ngin cach véi ngan kho bén phai bing mot cira
kin nudc. Cua s€ dugc mo trong mot khoang thoi gian du
ngin dé dam bao diéu kién ca khdi nude s& d6 xudng cung
mot thoi diém nhu didu kién ban dau cho bai toan v& dap.
Puong mat nudce sau khi vo dép s€ dugec mo phong tai cac
budce thoi gian khac nhau.

Dé kiém chuan voéi mo hinh vat 1y, hé phuong trinh chu
dao day di cia mo hinh sé dugc giai xap xi va kiém chuin
& ciing mot budce thoi gian voi két qua tir md hinh vat 1y nhu
thé hién trén hinh 3. Mién tinh todn, diéu kién bién va diu
kién ban dau duogc xéac dinh giéng nhu bai toan kiém chuan
v&i mo hinh giai tich. Hé s6 nham Manning duoc chon 1a
0,01 m's theo dic diém cuia bé mat day thi nghiém.
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Hinh 3. Kiém chudn mé hinh s v&i mé hinh vat ly.

Trén hinh 3, tai cac thoi diém rat ngén ngay sau v dap
t=3,75 s hay mot khoang thoi gian dai sau v& déap t=9,4 s, két
qua dudng mat nude tir mo hinh sé déu ¢ su phu hop véi két
qua tir thi nghiém mo hinh vét ly. Diéu nay chimg t6 mo hinh
s6 mo phong dudng mit nude sau v dap 1a chinh xac vé ban
chat chuyén dong vat 1y ciia dong nude. M6 hinh sé duge dé
cap dén trong nghién ciru nay chinh xac vé mat toan hoc va vat
1y, ¢ thé tmg dung d& mo phong nhimg bai toan v& dép trong
thyc té. C6 thé d& dang nhan thy, so voi 10i gidi cia md hinh
giai tich, van toc dong chay cham hon va duong mit nudc bén
phai khong cong tron do anh hudng ciia ma sat day. Didu nay
ciing hoan toan logic vé& mat co hoc.

4. Két qua md phéng cho day phiic tap
4.1. Pdy go ghé

Mo hinh s6 dugc mg dung dé md phong dong chay sau v
dap qua day go ghé. Dy 1a thi nghiém mé hinh vét 1y ty 1¢ lon
[1], mién tinh toan dai 38 m, cira dap cach day thuong lwu 15,5 m.
Chiéu cao nudc phia dap 14 0,75 m, sau dap la d4y kho. Phia day ha
luu dap xudt hién mot d4y tam giac can nhé cao 0,4 m, rong 6 m va
dinh tam gi4c cach cira dap 13 m. Céc thong s6 m hinh dugc thiét
lap: bién trai 1a tuong, bién phai 13 tw do, hé s6 nhim Manning 12
0,0125 m3s, kich thudc ludi la 5 cm va thoi gian mo phong 1a 90
s. Két qua md phong chiéu cao dong chy theo thoi gian ciia mé
hinh s6 duge so sanh voi két qua tir mo hinh vat Iy [1] tai 4 diém
diém do cach cira lan luot 4, 10, 11 va 13 m nhu thé hién trén hinh
4. Piém do 1 va 2 ndm trén d4y bing, diém do 3 nim trén mai dc
trai ctia tam giac va diém do 4 nam trén dinh tam gi4c.

bién

tuong dap

0,75 m

%4 diém 1

15,5m 4m

6m VLZm‘L
I'm

Hinh 4. Mién tinh toan mé phéng dong chay trén nén day ha lwu
g6 ghé [1].
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Hinh 5. Két qua mé phéng dong chay trén nén day ha lwu go ghé
v6i két qua tev thi nghiém vat Iy [8].

Hinh 5 thé hién két qua mo phong sb va sb liéu thi
nghiém vat 1y ctia chiéu sau dong chay theo thoi gian. Nhin
chung, két qua tir mo hinh sé kha phu hop voi s6 liéu thi
nghiém, cho thdy mé hinh phi tuyén nuéc néng md phong
duogc kha t6t hién tuong dong chay phirc tap nay. O nhiing
bude thoi gian dau, ngay sau khi v& déap, nudc s& chay tir bé
thuong luu vé ha luu nhu dong chay lii. Khi dong chay gip
mai dbc trai ciia day tam giac, nudc s& leo 1én mai dbc trai
va vuot qua dinh tam giac chay tran sang mai ddc phai va
thoat ra ngoai bién tw do mot phan. Dudi tac dung cua day
tam giac, dong chay sé& hinh thanh song phan xa truyén vé
phia bién thugng luu. Séng gédp bién thugng luu s€ phan xa
lai nguyén ven va tao song t6i truyén vé phia day ha luu, qua
trinh 1ap lai dén khi muc nuéc khong vuot qua dugce dinh
day tam giac ha luu. Theo két qua mé phong & diém do 2,
3 va 4, trong khoang 90 s m6 phdng, hinh thanh 3 con song
phan xa tai cac thoi diém tuong tng t=10's, 40 s va 70 s.
Tir két qua mé phong cho truong hop don gian nay, mo hinh
s6 ¢6 thé mod phong chinh xé4c cho cac truong hop ngap lut
phte tap hon phia ha luu nhu khu d6 thi hay cong trinh co
so ha tang.

4.2. Day mai nghiéng nham

Pé tiép tuc kiém chimg mo hinh da phat trién, nhém
nghién ctru tién hanh mé phong song leo va song rut trén bai
nghiéng nham va so sanh véi két qua thi nghiém tir mé hinh
vat 1y [16] dugc thé hién trén hinh 6. Chiéu cao cot nudce ban
dau H.=0,65 m voi chiéu rong L,=1 m, d6 sdu nudc phia
bai H =0,06 m, véi chiéu rong L, 3 8 m. B nham cua bai
duoc tao ra bang cach su dung 1 1orp da cudi nho co duorng
kinh d=5+6 mm xép phia trén mai doc ctng c6 do ddc tan
0=0,1. Hé sb nham Manning dugc su dung trong tinh toan
12 n=0,028m"3s. Cot nudc ban dau sau khi d6 xuéng sé tao
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dong chay lan truyén ¢ phan nudc ha luu, sau d6 dong chay
s& tao song leo 1én mai ddc khé theo truc x nhu hinh 6. Két
qua mo6 hinh duogc so sanh voi s6 liéu thi nghiém tai 4 vi tri
x=0,5m, 2,35 m, 3,0 m, 3,55 m.

— A
Ho e

L "

Hinh 6. Thi nghiém séng leo Ién day nghiéng nham [16].

Hinh 7 thé hién mé hinh s dd mo phong thanh cong hién
tugng dong chay phia ha luu hinh thanh song leo trén bai
nham tai 4 vi tri khac nhau. Trong d6, su phu hop dugc thé
hién ca vé van tdc song leo va chiéu cao song leo. Dic biét,
tai vi tri cao nhat, vi tri x=3,55 m, hau nhu khong c6 su sai
léch gitra két qua mo hinh s hién tai va s6 liéu thi nghiém.
Két qua ciing cho thdy hiéu qua ctia mo hinh khi mé phong
thuc té hién tuong 10 lut phia ha luu 1a nhiing dang dia hinh
mai nghiéng nhu béi bién, suon nii... trong thuc té. Tir do,
c6 thé cho thay kha ning g dung ciia mo hinh phi tuyén
nudce nong trong viéc mo phong cac dia hinh khac nhau phia
ha luu.

mé hinh s6 mo hinh s6

° thi nghiém vat ly o thi nghiém vat ly

(B)x=2,35m
X 0‘2 X
mo hinh s6 mo hinh so
0.15 ° thi nghiém vat ly 0.15 o thi nghiém vat ly

(C) x=3,00 m

(D) x=3,55m

Hinh 7. Két qua mé phoéng chiéu cao séng leo va séng ruat trén mai
déc nham véi két qua thi nghiém vat ly [16].

5. Két luan

Bai bao da nghién ctru xay dung dugc mot mo hinh phi
tuyén nudc néng mod phong dong chay sau v& dap trén nén
day ha Iuu phirc tap. M6 hinh phi tuyén nudc nong dung hé
toa do (b, s) co thé mo phong cac dia hinh thyc té nhd thém
vao thanh phan d6 dbc va do6 nham day trong hé phuong
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trinh chu dao. Loi giai sb ap dung phuong phéap hon horp thé
tich - sai phan hitu han nhim phat huy t6i da wu diém cua
ting phuong phap. M6 hinh s6 thiét 1ap dugc kiém chuin
v6i mé hinh giai tich cho dang thuan nhat va v6i mé hinh
vat 1y cho dang day dii. M6 hinh sau kiém chuéan dugc tiép
tuc mo6 phong cho hai truong hop day ha luu phirc tap. Vi
truong hop day ha luu g6 ghé, mo hinh mé phong chinh xéac
vé van tbc va chidu cao dong chay khi gip vét can co kich
thudce hinh tam gidc. Véi truong hop day nghiéng nham,
hién tuong séng leo va song rut dugc moé phong phu hop
v6i ban chit vat 1y ctia dong chay. M6 hinh hai chiéu c6 thé
dugc phat trién trong tuong lai dé c6 thé md phong cho mot
luu vuc bi ngdp lut trong thuc té.

LO1 CAM ON

Nghién ctru nay dugc tai trg boi Truong Pai hoc Hang
hai Viét Nam trong dé tai ma s6 SV22-23.33. Céc tac gid xin
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| Nehién ciru anh huwong cua ty |¢ sap ong, sap co va carboxymethyl cellulose
dén ddc tinh hoaly cla ché pham tao mang va kha ndng bao quan qua chanh leo tim

Nguyén Sang’, Pham Anh Tuén, Lé Ha Hai, Tran Thi Thu Hoai
Vién Co dién Nong nghiép va Cong nghé sau thu hoach, 60 Trung Kinh, phwong Trung Hoa, quin Cau Gidy, Ha Néi, Viét Nam
Ngay nhan bai 6/8/2024; ngay chuyén phan bién 9/8/2024; ngay nhin phan bién 30/8/2024; ngay chip nhin diing 4/9/2024

Tém tit:

Qua chanh leo sau thu hoach 13 loai qua hd hip manh, d& bi mét nuéc 1am bién déi trang thai din dén v6 qua nhiin
nheo, giam chit lwgng cim quan va hu héng nhanh trong thoi gian 5-7 ngay ¢ diéu kién méi trueong. Muc dich cia
nghién ciru nhim khao sat anh huéng ciia ty 1¢ cic thanh phin chinh tao ché phim phii mang (MW-CMC) tir 3
nguyen liu: sap ong (1, 1.5, 2, 2,5, 3%), sap co (0,3, 0,6, 0,9, 1,2, 1,5%) va nano carboxymethyl (0,4, 0,6, 0,8, 1,0,

1,2%) dén dic tinh héa ly cia ché pham va kha ning bdo quin qué chanh leo tim trong tai tinh Son La & nhiét do
5+1°C, 4 Am RH 90+2% trong 48 ngay. Két qua xdc dinh ty 1€ thanh phan phu hop ciia sap ong trong khoang 1,5-
2,5%, sap co 0,6-1,2% va carboxymethyl 0,4-0,8%. Dic tinh héa Iy ciia ché phAm MW-CMC 6n dinh véi pH 7,8-8,2,
dd nhét 10,31-61,59 cp, dién thé zeta toi thiéu |>54,1 mV, kich thuée hat khoang 9,2-11,8 pm va mat d9 hat 2,9-3,2
triéu hat/ml. Két qua khao sit va thir nghiém bao quan qua chanh leo tim cho th:iy Cuong do ho hip dat dinh 14,12-
23,08 ml CO,/kg.h vao ngay 15 dén ngay 18, twong wng cwong d san sinh khi ethylene 191,25-205,67 pl C H /kg.h;
ty 1€ hao hut Kkhoi lwong 1,92-3,42%; chit lwgng cadm quan dugc duy tri dén ngay thir 48 dat 17,42 diém.

Tir khoa: bao quan, carboxymethyl cellulose, ché pham tao mang, qua chanh leo, sap co, sap ong.

Chi s6 phén loai: 2.10, 4.7

Research on the effect of the ratio of beeswax, carnauba wax, and carboxymethyl cellulose on the

physicochemical properties of film-forming preparation and the ability to preserve purple passion fruits
Sang Nguyen’, Anh Tuan Pham, Ha Hai Le, Thi Thu Hoai Tran
Vietnam Institute of Agricultural Engineering and Post-Harvest Technology, 60 Trung Kinh Street, Trung Hoa Ward, Cau Giay District, Hanoi, Vietnam
Received 6 August 2024; revised 30 August 2024; accepted 4 September 2024

Abstract:

The post-harvest passion fruit is a climacteric fruit prone to water loss, which leads to changes in its state, results
in wrinkled skin, decreased sensory quality, and rapid spoilage within 5 to 7 days under environmental conditions.
This research aims to investigate the effect of the ratios of the main components in the coating formulation (MW
- CMC) from three materials: beeswax (1, 1.5, 2, 2.5, and 3%), carnauba wax (0.3, 0.6, 0.9, 1.2, 1.5%), and nano
carboxymethyl (0.4, 0.6, 0.8, 1.0, and 1.2%) on the physicochemical properties of the film coating composition and
ability to preserve purple passion fruit grown in Son La province, at a temperature of 5£1°C and relative humidity
(RH) 90+2% for 48 days. The experimental results determined the appropriate component ratios of beeswax within
1.5 to 2.5%, carnauba wax from 0.6 to 1.2%, and carboxymethyl from 0.4 to 0.8%. The physicochemical properties
of the film coating MW-CMC were stable with a pH from 7.8 to 8.2, viscosity from 10.31-61.59 cp, minimum zeta
potential |{|>54.1 mV, particle size about 9.2 to 11.8 pm, and particle density of 2.9 to 3.2 million particles/ml. The
experimental preservation on purple passion fruit results showed that respiration intensity peaked from 14.12-
23.08 ml CO,/kg.h on the 15" to 18" day with a corresponding ethylene production rate from 191.25-205.67 pl
C,H /kg.h; weight loss ratio from 1.92-3.42%; the sensory quality was maintained until the 48 day, achieving a
score of 17.42 points.

Keywords: beeswax, carboxymethyl cellulose, carnauba wayx, film-forming preparation, preserve, purple passion fruit.

Classification numbers: 2.10, 4.7
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1. Dt van de

Chanh leo 1a loai qua chin sau thu hoach, cudong do ho hép
va muc san sinh khi ethylene phu thudc vao do chin va nhiét
d6 bao quan. Mot sb nghién ciru cho thdy, cuong do ho héap
trong khoang nhiét do 5-25°C khoang 29-349 mg CO /kg.h [1].
Khi giam nhiét d¢ tir 20 xubng 10°C, cudong do ho hap giam
gan 50% [2]. Mtic san sinh khi ethylene ciing ting theo nhiét
do bao quan va phu thudc vao d chin sau thu hoach 221,26-
505,35 ul C,H /kg.h (20°C). Hao hut khdi luong theo nhiét do
va thoi gian bao quéan twong Gng 26,84% (20°C, 30 ngay) va
8,8% (8°C, 21 ngay) [3, 4].

Ché phim phii mang 1a mot k¥ thuat tién tién dé kéo dai
thoi gian bao quan rau qua, nho tao ra moi truong vi khi hau
(0,, CO,, do ém) nham 1’15: ché cuong do ho hép, san sinh khi
ethylene, ngan can sy mat nudc va nhiing tdc dong gy hai
khac nhu anh sang, vi sinh vat [5]. Déc tinh rao can cua 16p
pht mang dugc xac dinh bing kha ning tham hoi nudc, thim
khi O, va CO,. Tinh nang cua 16p mang phu phu thudc vao
dac tlnh vat ly va héa Iy cua n6 va cac yéu td anh huong dén
chét luong san phim rau qua nhu: ngin chin sy hu hong do
qua trinh 6xy hoa, mirc d 6xy can phai dwoc kiém soat nhim
giam toc do ho hdp va su san sinh ethylene trong rau qua [6,

7]. Ché phim dang nhl tuong thuong dugc diéu ché tir 3 thanh
phan chinh, gom pha dau, pha nudc va chét 6n dinh nhii fuong.
Pha dau trong qua trinh tao nhii twong thuong c6 nguon goc
tir cac chat béo trung tinh nhu triacylglycerol, diacylglycerol,
monoacylglycerol, tinh dau, dau khodng, axit béo va cac loai
khac dugc phim dinh dudng [8, 9].

Mot s nghién ctru di cong bd vé bao quan qua chanh leo
tim, cu thé bang mang PLA/PBAT (acid lacticpoly v6i butylene
mang blend adipate-co-terephthalate) ¢ nhiét do 20°C va 70-
75% RH trong 21 ngay. Két qua ty 1¢ hao hut khéi lugng 15%,
do cting 15N, dudng tong 6,3%, axit tong sb 28 g/kg, Vitamin
C 12,5 mg/100 g (mtrc ton that 33,5%) [10]. Nghién ctru bio
quan qua chanh leo tim bang mang phii chitosan trong thdi gian
bao quan 12 ngay & nhiét do 28°C, do am 85% cho théy, ty 1é
hao hut khdi lwong thp nhét 1a 20% va c6 hiéu qua duy tri ham
luong vitamin C t6t nhat (6,1 mg/100 g), cao gap 1,12 1an so
voi d6i chimg (5,4 mg/100 g) [11]. Nghién ctru bao quan qua
chanh leo tim bang xir 1y 1 pl/l 1-MCP két hop véi chitosan
1% (w/v) trong thoi gian bao quan 25 ngiy ¢ 4°C cho théy,
han ché cudng d ho hap va hao hut khdi lugng (13,11%) [12].
Nghién ctru bao quan chanh leo tim bing phii mang chitosan
(2%) & nhiét do 8+1°C trong 25 ngay cho thdy, hao hut khéi
lugng it nht 19,53%, vitamin C 19,81 mg/100 g (mirc ton that
30%) [13].

Dé khai thac va su dung c6 hi¢u qua mot s6 vat liéu tiém
ning nham tao ra ché pham bao quan rau qua c6 ngudn goc tur
nhién va than thién moi truong nhu sap co c6 dac tinh twong
d6i ky nudc va c6 kha ning ngin viéc mat nude, giit duoc cac
hop chat d& bay hoi [14, 15]. Sap ong c6 kha ning lam giam
cuong d6 ho hap cua trai cdy, nén co kha ning giam hao hut
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khdi lugng va ting thoi han bao quan trai cdy [16, 17]. Trong
khi CMC 1a dan xuat cellulose v6i cac nhom carboxymethyl
(-CH,-COOH) dang natri monochloroacetate CICH,COONa
tao nén khung cellulose la chét diéu chinh d¢ nhot, tao déc va
6n dinh nhi twong [18, 19]. Tuy vay, do 6 6n dinh va tinh nang
ctia ché pham tao mang dang nhii twong phu thudc vao dic tinh
hoa ly véi cac thong sb ky thuat chinh (d6 nhét, pH, dién thé
zeta, kich thude va mat do hat). Trong do, thanh phﬁn vaty 1¢
cac thanh phan tao nén ché phim c6 tinh quyét dinh dén dic
tinh hoa ly.

Trong pham vi nghién ctru nay, chung t6i tién hanh khao sat
anh huong cua ty 1& sap ong, sap co va CMC dén dic tinh hoa
1y cua ché pham, kha ning tao rao can khi va am ¢6 anh hudng
dén qua trinh bao quan qué chanh leo tim.

2. Nguyen vat liéu va phuong phap nghién ciu
2.1. Nguyén vit li¢u
2.1.1. Nguyén liéu nghién ciu

Qua chanh leo tim (Passiflora edulis Sims) tréng tai Moc
Chau, Son La (vi d6 20°51 B, kinh d¢ 104°37 B, d6 cao 1050
m so v6i myc nude bién). Cay chanh leo 2 nam tudi, duge thu
hoach & do chin 3, twong mg mau tim ciia vo chiém 75% bé
mit qua. Quy cach qua co kich thuéc dong déu, khong sau
bénh, khong bi ton thwong co hoc. Chanh leo dugc thu hai tai
thoi diém thang 5/2023, vao budi sang (7:00-8:00 gio), mdi
qua duoc goi bang 16p gidy ban va dong trong thing xdp, van
chuyén vé Bo mon Cong nghé Bao quan nong san - Vién Co
dién Nong nghiép va Cong nghé¢ Sau thu hoach trong thoi gian
khong qua 10 gid, mau duoc bao quan mat 10+1°C, do 4m
90+2°C dé tién hanh thi nghiém va phén tich.

Séap ong (bee wax): Mau ‘Eréng sang tu nhién, nhiét d§ nong
chay tr 61 dén 65°C, chi so ester 1a 77,08 mg/g, axit 18,83
mg/g va xa phong hoda 95,91 mg/g (Science Union Thai Lan).

Sép co (carnauba wax): Mau vang sang tu nhién, nhiét
d6 nong chay tir 81 dén 86°C, chi sb axit 2,6 mg/KOH/g, xa
phong héa 78-88 mg KOH/g, tinh khiét 99% (Science Union
Thai Lan).

Carboxymethyl cellulose sodium salt (CMC): Trong lugng
500 g/hop, CH NaO,, thé dang bot trang kem, do pH (1%

dung dich) tir 6,5 dén 8, 6 nhét (1% dung dich; 20°C & dang
khd) 250-350 cps (Oxford, An Do).

2.1.2. Héa chdt si dung

Sir dung so ché xir ly nguyén liéu: Acid propionic (C,HO,)
99,5% cua buc.

Hoa chét phu gia sir dung diéu ché ché pham tao mang gom:
axit palmitic - CH,(CH,) ,COOH 98% va axit oleic - C H, O,
(MWt 282,47 g/mol) ctia Merck (Ptic); ammonium hydroxi-
de (NH,0H) 30,3% cua Baker (M), silicon antifoaming (w/w

30% Silicon), 500 ml ctia Oxford (An D).
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2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp tao ché pham

Dinh lugng ty 1€ sap ong va sap co theo ké hoach thuc
nghiém phéi tron véi 100 ml nude cit > Gia nhiét dén 90+1°C,
khudy déu 10 phut (duy tri nhiét do trong sudt qua trinh tao
ché phdm) > B6 sung CMC theo ty 18 thyc nghiém, khiy déu
5 phat & Bo sung chat phu gia gdm acid Palmitic 1%, acid
oleic 6%, ammonium hydroxide 0,64%, chit chéng bot 0,4%
va khudy déu 5 phat > Pdng hoa véi toe d 21500 v/ph trong
thoi gian 20 phat > Ché phdm CMC.

2.2.2. Phuong phap xur ly nguyén liéu chanh leo

Lua chon céc qua co kich thude va ngoai hinh déng déu,
lam sach so bo béng nudc, tiép theo dugc xu ly nam bénh bé’mg
dung dich axit propionic 0,45% trong thoi gian 3 phut [20],
dé réo nudc trude khi tién hanh phii mang theo ké hoach thyc
nghiém. Céc thi nghiém dugc chuén bi mau véi cung khdi lugng
1500+10 g/mAu, tuong tng mdi thi nghiém. Tién hanh phi mang
bang sir dung chdi soi 10ng dé nhung ché pham va quét déu trén
bé mat qua, sau do qua duoc lam rao 30 phut ¢ nhiét do phong.
Tiép theo, xép qua vao hop nhua chuyén dung (9 lit/hop/mau)
va bao quan ¢ didu kién lanh dé tién hanh theo ddi do dac theo
chu ky cac thong sb cong nghé theo ké hoach thuc nghiém.

2.2.3. Phuong phap nghién curu thyc nghiém

Tién hanh thuc nghiém tao ché phém MW-CMC va
khéo sat anh hudng cua ty 16 thanh phan (sap ong, sap co va
carboxymethyl cellulose) dén dic tinh hoa 1y, kha ning bao
quan qua chanh leo tim:

Thiee nghiém 1: Gém 5 thi nghiém (TN,, TN, TN ,, TN, ,
TN,,) twong ing 5 muc ty 1€ sap ong (1, 1,5, 2, 2,5 va 3%) tinh
theo ty 16 khéi luong/100 ml nudc cit phéi tron tao ché phim
theo quy trinh tao ché pham (myc 2.2.1), cac thi nghiém & cling
diéu kién ty 18 sap co 0,9% va CMC 0,8%.

TN, ,TN.., TN

Thire nghiém 2: Gom 5 thi nghiém (TN, , TN,,, TN,, TN, ,
TN, tuor}g ung 5 muc ty 1€ sap co (0,3, 0,6, 0,9, 1,2 va 1,5%)
o cung diéu kién nhu thuc nghiém 1, véi cung ty 1€ sap ong
duoc lya chon ty 1€ phu hop (thyc nghiém 1) va CMC 0,8%.

Thue nghiém 3: Gom 5 thi nghiém (TN, , TN, , TN, TN,
TN,,) twong tmg 5 muc ty 1¢ CMC (0,4, 0,6, 0,8, 1,0 va 1,2%)
& cung diéu kién nhu thyc nghiém 1, voi cing ty 18 sap ong va
sap co da dugc Iya chon ty 1€ phu hop (thuc nghiém 1 va thuc
nghiém 2).

Muyc tiéu cta 3 nhom thuc nghiém dugc danh gid dac tinh
hoa 1y ctia ché phim tao mang MW-CMC véi cac chi tiéu: do
nhét (cp), pH, dién thé zeta (mV), kich thudc thirc hat (um),
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mét do hat (triéu/ml). Kha ning bao quan qua chanh leo gom
céc chi tidu: cuong do ho hap (ml CO,/kg.h), mirc san sinh khi
ethylen (ul C H,/kg.h), ty 1¢ hao hut khéi luong (%) va chét
lwong cam quan (diém) & cing diéu kién nhiét d6 bao quan
5+1°C va do am RH 90+2%.

2.2.4. Xdc dinh do dién thé zeta, kich thuéc va mat do hat
Phuong phép do: Sir dung thiét b Litesizer 500.

Phuong phap chuan bj miu: Mau duoc phan tan béng siéu
am trong 8 gid' ¢ didu kién 25°C sau d6 ding micropipet bom
vao cuvet 1 ml rdi tién hanh do tu dong trén thiét bi Litesizer
500.

2.2.5. Chup anh SEM (Scanning Electronic Microscopy)

Bang kinh hién vi dién tir quét phan giai cao Hitachi S-4800
(Nhat Ban) d6 phong dai co thé thay doi tir 10 dén 100.000 lan.
Mau ché phim dugc phan tan bing siéu 4m trong 8 gio ¢ didu
kién 25°C, tiép sau dung micropipet bom 1én tim lugi Pt va lam
kho mau rdi tién hanh chup FE-SEM ¢ céc diéu kién phong dai,
thang do khac nhau thu lai anh va luu két qua & dang anh.

2.2.6. Xdc dinh cwong d hé hdp va san sinh khi ethylene

Phuong phap do va tinh toan theo [21]: St dung hop nhya
kin dyng mau hiéu Lock & Lock, dung tich 9 lit c6 gin cac dau
siptm dé rit mAu khi. Mdy do ndng d¢ khi O, va CO, tuong
g dai do O, (0,001-100%) va CO, (0,1-100%) hi¢u analyzer
6600, ILLINOIS (My); may do khi ethylene hiéu FELIX-F-960
(M¥) pham vi dai do 0-1000 ppm.

(Yeo,~ Yéo,) V
Reo=

(1)
100.W (te - ta)

(YCcsz4 - Yészt) \

R. . = ()
G 00.W (t - to)

trong do: Rcq, 1a cuong d6 ho hép tinh theo CO, (ml CO,/kg.h);
Re i, 12 cuong d6 san sinh khi C,H, (ul C,H,/kg.h); Yeo,, Yoo,
1a ndng do khi CO, thoi diém dau va cudi (%); Y&y, Y
1a nong d¢ khi C,H, thoi diém dau va cudi (ppm); W 1a khéi
lugng qué (kg); V 1a thé tich khong khi chiém chd trong binh
do mau (ml); t : thoi gian cudi; t,: thoi gian dau.

2.2.7. Phwong phdp xdc dinh ty 1é hao hut khoi lwong

Tinh theo cong thirc: Ty 1€ hao hut = % x 100%

1

trong do: m, 1a khi lugng mau qua chanh leo ban dau (g); m, la
khéi lwong mau chanh leo trong qué trinh bao quén (g).
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2.2.8. Dénh gid chat hrong cam quan qua chanh leo

Dua trén co s¢ cac TCVN 3215:1979 va TCVN 3216:1979
bang lap hoi dong cham diém: Hoi dong gdm 5 nguoi 1a nghién
ctru vién va ky thuat vién cung nghién ctru sinh ctia B mon
Bao quan nong san thyc pham, Vién Co dién Nong nghiép va
Cong nghé Sau thu hoach. Tién hanh céc bude thong nhét thuat
ngir mo ta, huan luyén hoi dong véi 4 chi tiéu danh gia gom
mau sdc va trang thai vo qua, miii va vi thit cia qua chanh leo.
Céc chi tiéu dugc danh gi riéng & bing mo ta ddi voi mau sic,
trang thai va thr ném véi mui va vi theo thang 5 diém, diém
cao nhat 1a 5, diém thap nhét Ia 1. Vi ddc tinh ctia qua chanh
leo d& bi mit nude dan dén bién doi trang thai do nhan vo, mat
khac cudng do ho hap 16n dan dén toc do gia hoa nhanh lam
bién d6i mau sic vo qua, trong khi trc ché cuong do ho hap
thap qué con gay nén hién twong yém khi din dén bién déi mui
vi thit qua lam giam chat lugng cam quan. Nguyén tic cham
diém dua trén hé sb quan trong theo muc d¢ uu tién (HSQT):
Trang thai (1,2), mau sic (1,0), mui (0,9) va vi (0,9). Mirc xép
loai theo tong diém: tot (18,2-20), kha (15,2-18,1), trung binh
(11,2-15,1), kém (7,2-11,1), hong <7,2.

2.2.9. Phirong phdp thong ké va xir Iy 56 liéu

S6 lidu thu thap dugc xir 1y theo phuong phéap thong ké
bang chuong trinh thong ké trong Excel 2016 va phuong phap
phan tich phuong sai ANOVA, su khac biét gitta cac gia tri
ding kiém dinh Ducan (p<0,05) bang chuong trinh SPSS 18.

3. Két qua va ban luan

3.1. Anh hwéng ciia ty ¢ thanh phan sdp ong, sdp cg va
carboxymethyl cellulose dén ddc tinh hoa ly va cdu tric cia ché
phém phii mang sdp ong, sdp co va carboxymethyl cellulose

311 Anh hwong cua 1y I¢ thanh phan sap ong dén ddc tinh
héa Iy va cdu triic ciia ché phiam

Tong hop s0 liéu phan tich mau (TN,, TN,,, TN ,, TN , TN )
tuong ung ty 1¢ sap ong (1, 1,5, 2, 2,5 va 3%) véi céc ty 1¢ sap co
(0,9%) va CMC (0,8%) thé hién tai hinh 1.

Quan st hinh 1A tit ca 5 mau thi nghiém déu c6 d6 on dinh kha
tt do ¢6 gié tri dién thé zeta |(>35,5 mV (so voi muc t6i thiéu [(>20
mV dé dam bao d6 6n dinh). Trong do, mau TN, (2%) ¢6 do 6n dinh
cao nhat voi dién thé zeta -75,7 mV va mau TN (1%) ¢6 d¢ on dinh
thép nhat (-35,5 mV). Khi ty 1¢ sap ong ting tu 1 dén 2% thi gi tri
dién thé zeta ting -5,5 dén -75,7 mV, nguoc lai khi ty 18 sap ong ting
tir 2 dén 3% thi dién thé Zeta c6 xu hudng giam tir -75,7 xubng -58,8
mV. Piéu nay co thé Iy giai v6i ty 18 sap ong khoang 2% la lugng
vira du dé on dinh hé gel dong nhit va bén vimg, trong khi véi cac
mau c6 ty 18 sap ong >2% hodc <2% din dén lwong sap ong dur thira
hoic thiéu 1am giam kha nang lién két v6i céc chu tir tao gel mang.
Mat khac quan sat hinh 1B cho théy, d9 nhdt ty 1¢ thudn voi ty 1¢ sap
ong va 6n dinh trong khoang pH 7,4-8,2. Khi ty 18 sép ong tang tir
1 dén 2% thi do nhot duy tri mirc twong déi thap tir 26,34 dén 36,78
cp; trong khi tiép tuc ting ty 1¢ sap ong 1én 2,5-3% thi do nhot ting
nhanh 1én 61,59 dén 65,32 cp, diéu nay chimg to lugng sap ong trong
hdn hop du c6 thé tao dic 1am ting do nhot.

(A) (B) (9]
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Hinh 1. Anh hwéng cia ty 1& sap ong dén dic tinh héa ly ciia ché phdm sap ong, sap co va carboxymethyl cellulose. (A) Dién thé zeta
(mV); (B) pH va d6 nhot; (C) Kich thuwdc va mat do hat. Cac cong thirc khac nhau trong cung mét dai lwgng xac dinh cé cac chir cai khac nhau thi
khac nhau c6 y nghia & muc tin cay p<0,05. TN1: thyc nghiém 1.

Hinh 2. Anh kinh hién vi dién tlr quét ctia cac mau ché pham MW-CMC vé&i ty 1é sap ong (1, 1,5, 2, 2,5 va 3%).
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Hinh 3. Anh hwéng clia ty 1é sap co dén diac tinh hoa ly ciia ché pham sap ong, sap co va carboxymethyl cellulose. (A) Dién thé zeta (mV);
(B) pH va d nhét; (C) Kich thwdc va mat do hat. Cac cong thirc khac nhau trong cung mét dai lwong xac dinh co6 cac chir cai khac nhau thi khac

nhau cé y nghia & murc tin cay p<0,05. TN2: thwc nghiém 2.

Hinh 4. Anh kinh hién vi dién ttr quét cia mau ché pham sap ong, sap co va carboxymethyl cellulose véi ty 1é sap co (0,3, 0,6, 0,9, 1,2 va 1,5%).

Quan sat hinh anh SEM (hinh 2) twong tmg mau 5 thi
nghiém cho théy chu tric vat liéu dang hat tya cau voi kich
thude dong déu va c6 khoang rong. Mit khéc, quan sat hinh 1C
theo s0 liéu xac dinh bing may phén tich hat thi kich thudc hat
trung binh trong khoang 7,8-12,65 um, twong ting mat d¢ hat
2,9-3,3 triéu hat/ml.

3.1.2. Anh huréng ciia nong do sap co dén dic tinh héa Iy va
cau tric cua ché pham

Téng hop s6 liéu phan tich mau (TN, , TN, TN, TN,
N,,) twong ung ty 1€ sap co (0,3, 0,6, 0,9, 1,2 va 1,5%) voi ty

le sap ong (2%) va CMC (0,8%) thé hién tai hinh 3.

Quan sat hinh 3A cho thiy, ca 5 mau thi nghiém déu c6 do

én dinh cao v6i gia tri dién thé zeta |(>55 mV. Trong do, mau
2 (0,9%) ¢6 d6 6 6n dinh cao nhét (-73,9 mV) va mau TN,,

(1 5%) ¢6 d6 6n dinh thap nhat (-55 'mV). Trong khoang ty le
sap co 0,6-1,2% tuong tng dién thé Zeta tir -71,3 dén -68,3
mV 1a mién c6 tinh 6n dinh cao hon so véi cac mire ty 16 sap co
<0,6% va >1,2%. Pidu nay c6 thé Iy giai trong ty nhu dbi véi
ty 1¢ sap ong. Mit khac quan sat hinh 3B cho théy, ty 1& sap co
c6 anh hudng ty 1¢ thuan véi do nhét, khi tang ty 1€ sap co 0,3-
1,5% thi d6 nhét tang tir 26,91 dén 49,69 cp va 6n dinh trong
khoang pH 7,9-8,19.

Quan sat anh SEM (hinh 4) cho thdy, cAu tric thé vat ligu
dang hat tya cau voi kich thude dong déu va ¢ khoang rong.
Kich thudc va phan bo mat do hat theo xac dinh bang may phan
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tich hat dugc thé hién tai hinh 3C trong khoang 8,8-12,9 um,
tuong Gmg mat do hat 2,8-3,2 triéu hat/ml so voi quan sgit trén
hinh anh SEM la c6 sy twong dong va tuong doi dong déu.

3.1.3. Anh hwong cua nong do carboxymethyl cellulose dén
ddc tinh héa Iy va cdu triic ciia ché pham

T6ng hop s li¢u phan tich mau (TN,,, TN,,, TN,,, TN,,
N,,) twong tmg ty 1¢ CMC (0,4, 0,6, 0,8, 1 ,0va 1,2%) voi cac

ty le séap ong (2%) va sap co (0,9%) thé hién tai hinh 5.

Quan sat hinh 5A tuong tu nhu ddi véi sap ong va sap co
cho thdy, ca 5 miu thi nghiém déu co do on dinh cao véi gia
tri dién thé zeta |C [>49,1 mV. Trong d6, cac mau TN,,va TN,,
c6 do 6 on dinh cao hon ca (-69,5 va -71,6 mV), trong khi cac
mau con lai ¢6 do on dinh thap hon nhiéu (-54,1, -52,2 va -49,1
mV) tuong g cic mau thi nghlem TN, TN,, TN,. Qua do
cho thay, ty 16 CMC<0,8% thi ché pharn 6 t1nh on dlnh cao
hon dang ké so v6i cac mau 6 ty 16 CMC>0,8%. Mat khac,
quan sat hinh 5B cho thdy ty 16 CMC c6 anh huéng manh dén
d6 nhot, vai ty 16 CMC 0,4-0,8% thi d6 nhét tang tir 10,71 dén
31,09 cp, trong khi tang ty 1&¢ CMC (1,0-1,2%) thi d0 nhdt tang
manh tir 52,56 dén 61,28 cp va on dinh trong khoang pH 7,8-
8,3. Pidu nay 1 pht hop véi s phén tan ciia cc hat nano CMC
1én bé mit va cac khoang rdng dugc tao ra tir cac hat sap ong
va sap co (kich thuée pm) tao khung cellulose lién két véi cac
hat sap ong va sap co co tac dung nhu chat didu chinh do nhét,
tao ddc va on dinh nhil tuong [18, 19].

10
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Hinh 5. Anh hwéng cua ty 1é carboxymethyl cellulose dén dic tinh héa ly ctia ché pham sap ong, sap co va carboxymethyl cellulose. (A)
Dién thé zeta (mV); (B) pH va do nhét; (C) Kich thwéc va mat do hat. Cac cong thirc khac nhau trong ciing mét dai lwgng xac dinh c6 cac chir cai
khac nhau thi khac nhau c6 y nghia & murc tin cay p<0,05. TN3: thwc nghiém 3.

TN
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Hinh 6. Anh kinh hién vi dién tir quét cia ché phdm tao mang ché phadm sap ong, sap co va carboxymethyl cellulose v&i carboxymethyl

cellulose (0,4, 0,6, 0,8, 1 va 1,2%).

Quan sat anh SEM (hinh 6) cho thay, ciu tric thé vét liéu
dang hat tya cdu vdi kich thudc dong déu va cé khoang rong.
Kich thudc va phan bd mét do hat theo xac dinh bang méay phan
tich hat dugc thé hién tai hinh 5C trong khoang 5,2-11,3 um,
tuong tmg mat do hat 2,9-3,4 triéu hat/ml so vdi quan sat trén
hinh anh SEM 14 ¢6 su trong dong va twong ddi dong déu.

Tir két qua khao sat so bo trén cho thdy, déc tinh hoa 1y cua
ché phim tao mang MW-CMC c¢6 tinh 6n dinh khé cao tuong
l'mg ty 1¢ sap ong (1,5- 2 ,5%), sap co (0,6-1,2%) va CMC (0,4-

0,8%). Trong d6, cac mau thi nghiém co ty 1€ sap ong (2%), sap
¢0 (0,9%) va CMC (0,6%) thé hién tinh 6n dinh cao nhét: dién
thé Zeta tir -69,5 dén -75,7 mV, pH 8-8,2, 40 nhot 21,84-40,89
cp, kich thudce hat trung binh 10,6-11,2 um va mat d¢ hat 3,0-
3,1 triéu hat/ml.

3.2. Anh hwong ciia ty I¢ sdp ong, sdp co va carboxymethyl
cellulose dén sw bién doi sinh ly va chdt lwgng cam quan ciia
qud chanh leo trong qud trinh bdo qudn

3.2.1. Anh hwong ciia ty 1¢ sdp ong, sap co va carboxymethyl
cellulose dén cuwong dg ho hap

Quan st hinh 7 biéu dién quan hé giita cuong d6 ho hap voi
cac bién doc lap gom ty 1¢ thanh phan sap ong (1, 1,5,2, 2,5 va
3%), sap co (0,3, 0,6, 0,9, 12va15%)vaCMC(O4 0,6, 0,8,

1'va 1,2%) ¢ cung diéu kién chung ¢6 dinh 2 yéu t6 con lai tai
tam cho théy:

&é% NGHE 66(11) 11.2024

Cudng d6 ho hip cua qua chanh leo sau phu mang ty 18
nghich véi ty 1¢ sap ong, sap co va CMC, khi tang ty 1¢ cua
1 trong 3 thanh phan thi cuong d6 ho hap déu giam va nguoc
lai, mat khac thoi diém dat dinh cuong do ho hap ciia mdi thi
nghiém 1a khic nhau, ddi véi céc thi nghiém c6 kha ning v
ché h6 hap manh hon tirc cudng do hé hap thap hon, thi thoi
diém dat dinh kéo dai ngay hon va ngugc lai. Cu thé, khi ting
ty 18 sap ong tir 1 dén 3% tuong tmg 5 thi nghlem (TN, , TN ,,
TN,,, TN,,, TN /) thi dinh cuong d§ ho hip dat (26,74, 23,8,
21,74, 19,69 va 17 63 ml CO,/kg.h). Twong tu khi tdng sap co
(0,3-1 5%) va CMC (0,4-1,2%) tuong ung (TN, , TN,,, TN,
TN,,, TN,,) dat dinh (21,51, 19,8, 18,53, 17,36 va 15,89 ml
CO, /kg. h) va (TN, , TN32, TN,,, TN,,, TN,,) dat dinh (17,07,
15,69, 14,12, 13,92 va 12,55 ml CO,/kg. h) voi thoi diém dat
dinh cuong d6 ho hap ciia 3 nhom thi nghlem tir ngay 15 dén
ngay 18. Tir két qua thuc nghiém nay cho thdy, sap ong, sap co
va CMC déu c6 tac dong tuong hd 1an nhau dé tao nén rao can
khi, trc ché qua trinh ho hap ctia qua chanh leo.

T két qua khao sat thé hién trong khoang mién bién thién

t§l 1€ sap ong (1,5-2,5%), sép co (0,6-1,2%) va CMC (0,4-

0,8%) thi dinh cudng d6 ho hap 16n nhét 1a 23,08 ml CO /kg.h

(TN,,) va thap nhit 14,12 ml CO ,/kg.h (TN,,) so v6i cong b

ctia R.E. Paull va cs (2004) [1], muc cudng do ho hap clia qua

chanh leo 29-349 mg CO ,/kg.h ¢ nhi¢t do tr 5-25°C da c6 xu
huéng gidam déng ké.

n
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Hinh 7. Anh hwéng cia ty 1é thanh phan sap ong (A), sap co (B) va carboxymethyl cellulose (C) dén cwéng dd hé hap. Cac cong thirc
khac nhau trong cling mét dai lwgng xac dinh c6 cac chir cai khac nhau thi khac nhau cé y nghia & murc tin cay p<0,05. TN1: thwc nghiém 1; TN2:
thwe nghiém 2; TN3: thwe nghiém 3.

(A) RC,H, - NHOM TN1 (B) RC,H, - NHOM TN2
250
2350
220,007 ™21
b 210,222 —1N2.
195,88 — 200 Y 195,560 - TN22
- . 176,297 ——TN L2 185,787 1;'5' 565 176,00? TN 23
= "y ™ /171,330 ™24
3 .\\137,115 ™= /S e Sy 141,78 ——TN25
= . ——TNas| B0 v 161,33%~ S
= = 1173387 & 151,56% T
~ El ’ 132,009 = 107,367
) ~ / ' 117,329 o
=, = : LS 88,007
J =
& J
o

o 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Nghy Negay

RC,H, (ml/kg.h)

Ngay

Hinh 8. Anh hwéng cua ty & thanh phan séap ong (A), sap co (B) va carboxymethyl cellulose (C) dén cwéng dd san sinh khi ethylene.
Cac cong thirc khac nhau trong cung mét dai lwgng xac dinh c6 cac chir cai khac nhau thi khac nhau cé y nghia & mire tin cay p<0,05. TN1: thuc
nghiém 1; TN2: thwc nghiém 2; TN3: thwc nghiém 3.
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3.2.2. Anh huong ciia ty 1é sdp ong, sdp co va carboxymethyl
cellulose dén san sinh khi ethylene

Tuong ty quan st hinh 8 biéu didn quan hé giita cuong do
san sinh khi ethylene v6i cac bién doc 1ap gom ty 1 thanh phan
sapong (1, 1,5,2,2,5va3%), sép co (0,3, 0,6,0,9, 1,2 va 1,5%)
va CMC (0,4, 0,6, 0,8, 1 va 1,2%) & cung diéu kién chung ¢
dinh 2 yéu t6 con lai tai tim cho théy:

Quy luat bién thién cuong do san sinh khi ethylene ciing
nhu cuong do ho hap 1a ty 18 nghich vai ty 18 thanh phan sap
ong, sap co va CMC va thoi diém dat dinh cuong do san sinh
khi ethylene s6m hon véi cac thi nghiém c6 ty 1& thanh phan
thap hon va ngugc lai. Cu thé khi tang ty 1& sap ong tir 1 dén 3%
tuong ung 5 thi nghiém (TN ,, TN ,, TN ,, TN ,, TN ) thi dinh
cuong do san sinh khi ethylene dat (220,36, 205,67, 195,88,
190,98 va 171,39 ul C,H /kg.h). Tuong ty, khi ting ty 1€ sap co
(0,3-1,5%) va CMC (0,4-1,2%) twong tmg (TN, TN,,, TN, ,
TN,,, TN,,) dat dinh (220,0, 195,56, 185,78, 171,11 va 161,33
pul CH/kgh) va (TN,,, TN,,, TN, TN,,, TN,/) dat dinh
(210,87, 201,06, 191,25, 176,54 va 166,73 ul C H, /kg.h) voi
thoi diém dat dinh cia ca 3 nhom thi nghiém tir khoang ngay
15 dén ngay 18. Tir két qua thuc nghiém nay cho thay, sap ong,
sap co va CMC 1a c6 tac dong tuong hd 1dn nhau dé tao nén
rao can khi va trc ché qua trinh san sinh khi ethylene. Tuong
(g mién pht hop ciia ty 1¢ thanh phan sap ong (1,5-2,5%), sap
co (0,6-1,2%) va CMC (0,4-0,8%) cho thay dinh cuong d6 khi
ethylene 16n nhét 1a 205,67 ul C,H /kg.h (TN,,) va thép nhét
191,25 ul C,H, /kg.h (TN,,).

3.2.3. Anh huong ciia ty Ié sdp ong, sdp co va carboxymethyl
cellulose dén hao hut khéi long

Quan sat hinh 9 biéu dién quan hé cua ty I¢ hao hut khi
luong voi sy bién thién cua cac bién doc 1ap gdm ty 18 sap ong
(1, 1,5, 2, 2,5 va 3%), sap co (0,3, 0,6, 0,9, 1,2 va 1,5%) va
CMC (0,4, 0,6, 0,8, 1 va 1,2%) & clng diéu kién chung c6 dinh
2 yéu tb con lai tai tim cho théy:

Ty 1& hao hut khéi lugng ctia qua chanh leo trong qué trinh
bao quan ty 1& nghich véi ty 16 thanh phan cua sap ong, sap
co va CMC, khi tang ty 1¢ ciia 1 trong 3 thanh phan thi ty 18
hao hut khdi lwvong déu c6 xu hudng giam trong sudt qué trinh
bao quan va ngugc lai. Cu thé, khi ting ty 1¢ sap ong tir 1 dén
3% twong tng 5 thi nghi¢m (TN, , TN , TN ,, TN ,, TN, ) thi
ty 1¢ hao hut khoi lugng tinh dén ngay thar 48 1a (3,69, 3,09,
1,96, 1,63 va 1,33%). Tuong tu, khi ting ty 1¢ sap co (0,3-
1,5%) va CMC (0,4-1,2%) tuong ng (TN,,, TN,,, TN,,, TN, ,
TN,,) ty 1¢ hao hut khoi lwong (4,18, 3,42, 2,06, 1,59 va 1,26%)
va (TN, , TN, TN,,, TN, TN, ) l1a (3,08, 2,72, 1,92, 1,62 va
1,19%). Tu két qua thyc nghiém cho thay, sap ong va sap co
déu co kha nang tai rao can nudc, trong d6 kha ning ngan nudc
clia sap c¢ cao hon sap ong, trong khi CMC dang nano lai c6
tac dong trong hd va c6 anh huong dang ké vé kha ning ngan
can sy thAm nude nho dic tinh hoa ly va chu trac khi lién két
voi cac hat sap ong va sap co. Trong d6, véi mién phu hop cua
sap ong (1,5-2,5%), sap co (0,6-1,2%) va CMC (0,4-0,8%) cho
théy mtrc hao hut khéi luong thp nhét 1a 1,92% (TN,,) va cao
nhat 3,42% (TN,,).
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Hinh 9. Anh hwéng cha ty 1é thanh phan sap ong (A), sap co (B) va CMC (C) dén hao hut khéi lwong. Cac cong thirc khac nhau trong cling
mot dai lwong xac dinh cé cac chi¥ cai khac nhau thi khac nhau cé y nghia & mire tin cay p<0,05. TN1: thwc nghiém 1; TN2: thwe nghiém 2; TN3:

thwe nghiém 3.
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3.24. A‘)I:lh huweong cua ty ¢ sap ong, sdp co va carboxymethyl
cellulose dén chat lwong cam quan

Quan sat hinh 10 biéu dién quan h¢ cia chit lugng cam
quan véi sy bién thién cua cac bién doc 1ap gém ty 16 sap ong
(1, 1,5, 2, 2,5 va 3%), sap co (0,3, 0,6, 0,9, 12Va15%)va
CMC (0.4, 0,6, 0,8, 1 va 1,2%) ¢ cung diéu kién chung c6 dinh
2 yéu t6 con lai tai tim cho thiy:

Chét luong cam quan ctia qua chanh leo trong qué trinh bao
quan c6 anh huong dang ké cua ty 1¢ thanh phan sap ong, sap
¢o va CMC. Tai hinh 10A va 10B cho thdy, sap ong va sap co
¢6 quy luat kha tuong dong, khi tang ty 1& sap ong tir 1 dén 2%
va ty lé sép co tir 0,3 dén 0,9%, tuong ung 2 nhom thi nghiém
(TN, TN, TN ,) va (TN,, TN,, TN, ) thi chdt lugng cam quan
déu co xu huong duy tri & muc cao horn S0 VOi cac thi nghiém
tang ndng do sap ong tir 2 dén 3% (TN,,, TN1 » IN ) va nong
d0 sép co tang tir 0,9 dén 1,5% (TN,;, TN,,, TN, ). Cu thé, chat
lugng cam quan duy tri ¢ muc cao nhét tai cac th1 nghiém trung
tam (TNB, 53) dén ngay 48 dat 17,21 diém. Diéu nay c6 thé
ly gidi rang, sap ong va sap co 1a 2 thanh phan chinh dong vai
tro vat liéu nén 1a 16p rao can khi va hoi nude, ¢ cac muc ty 1¢
thanh phén thap qua chua du mat do dé tao 16p ngan can khi va
4m dan dén bé mit qua bi co ng6t do mat nudce tu nhién va su
mat nude do qué trinh ho hap vai cudong do manh hon. Ngwoc
lai, khi tang ty 1¢ sap ong va sap co cao hon ¢6 thé tao ra 16p
rao can khi va 4m cao bén ving hon dan dén qua trinh ho hap
yem khi dudi mic giéi han dé cac phan ng sinh hoa xay ra
dé duy tri qué trinh trao doi chit va nudi song té bao, tir do
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NHOM TN1

——TN 11 -=—TN 12 —TN 1.3 TN 1.4 —»—TN 15

9.65

2

Piém cam quan (diém)

gdy ra sy bién d6i vé mau sic va mui vi lam giam chét luong
cam quan. Trong khi quan sat hinh 10C cho théy, khi tang ty 1&
CMC tr 0,4 (TN,) dén 0,6% (TN,,) thi chit luong cam quan
duy tri & muc cao nhét 1a 17,42 diém (ngay 48), mat khac khi
tiép tuc tang ty 1& CMC tir 0,6 dén 1,2% (TN33, TN,,, TN35)
thi chat lugng cam quan giam manh. Piéu nay la phu hop voi
chu trac va tinh nang cua vt liéu nano CMC, véi ty 1¢ CMC
thap trong khoang (0,4-0,6%) 1a mat d¢ vira du dé lién két véi
cac hat sap ong va sap co tao nén 16p mang mong dang khung
cellulose vimg chic ma van duy tri duoc kha ning trao ddi khi
va am, nguoc lai khi ting ty 16 CMC c6 thé 1am thay di trang
thai dong dic va do nhét cua ché pham dan dén lam ting do
day 16p mang phu dong ngh1a v6i kha nang tao rao can khi va
am cao hon, tuy rang c¢6 thé han ché hao hut khi luong nhung
chét lugng cam quan suy giam do ho hip yém khi.

Két qua khao sat anh huong ciia ty 1¢ thanh phan tao ché
phdm MW-CMC va thir nghiém bao quan qua chanh leo & diéu
kién (5+1°C va d6 4m RH 90+2%) cho thdy, ty 1 thanh phin
sap ong (1,5-2,5%), sap co (O 6-1,2%) va CMC (0,4-0,8%) la
phu hop voi: Cuong do ho hip dat dinh 14,12-23,08 ml Cco,/
kg.h trong thoi diém tir ngay 15 dén ngay 18, twong ing cudng
d6 khi ethylene 191,25-205,67 ul C,H /kg h; ty 1¢ hao hyt kh01
lugng 1,92-3,42%. Kha nang duy trl chét luong cam quan tot
nhat dén ngay 48 dat 17,42 diém. Danh gia so sanh véi mot s6
két qua nghién ctru da cong bd cudng do ho hp va san sinh khi
ethylene giam khi nhiét d6 bao quan thap hon, mat khéc ty 1&
hao hut khéi lugng ting theo thoi gian bao quan va phu thude
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Hinh 10. Anh hwéng cua ty Ié thanh phan sap ong (A), sap co (B) va carboxymethyl cellulose (C) dén chét lwgng cam quan. TN1: thuc

nghiém 1; TN2: thwec nghiém 2; TN3: thwe nghiém 3.
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vao nhiét o bao quan va phuong phap trc ché qué trinh ho hap.
Cu thé, ¢ nhiét do 5-25°C, cuong do ho hip khoang 29-349
mg CO,/kg.h [1]. Trong khi nghién ctru xdc dinh cuong d6 san
sinh kh1 ethylene va hao hut khéi luong theo nhiét do va thoi
gian bdo qudn qua chanh leo tim 221,26-505,35 pl C,H, /kg.h
(20°C), hao hut khéi luong 8,8% (8°C, 21 ngay) va 26 84%
(20°C, 30 ngay) [3, 4]. Mat khac, nghién ctru khac bao quan
qua chanh leo tim bang xir Iy 1 pl/I 1-MCP két hop véi chitosan
1% (w/v) trong thoi gian 25 ngay & 4°C thi hao hut khéi lugng
14 13,11% [12]. Tiép theo nghién ctru bao quan qua chanh leo
tim bang pht mang chitosan ¢ nhiét d 8+1°C trong 25 ngay,
hao hut khéi luong it nhét 1a 19,53% [13]. Két qua budc diu
cho thay, ché pham MW-CMC la c6 kha ning Gmg dung hiéu
qua trong bao quan qua chanh leo tim véi thoi gian kéo dai hon
va ty 1& hao hut thip hon, can tiép tuc nghién ciru va toi wu hoa
ty 16 thanh phan cua ché pham dé cai thién chtrc ning nhim
nang cao hi¢u qua bao quan.

4. Két luan

Ty 1¢ thanh phan ché pham MW-CMC 6n dinh trong
khodng séap ong 1,5-2,5%, sap co 0,6-1,2% va CMC 0,4-0,8%.
Dic tinh héa Iy cta ché phém on dinh véi pH 7,8-8,2, 46 nhot
10,31-61,59 cp, dién thé zeta ti thiéu |¢[>54,1 mV, kich thudc
hat 9,2-11,8 pm tuong ung mat do hat 2,9-3,2 triéu hat/ml.
Két qua thir nghiém bao quan qua chanh leo tim ¢ diéu kién
lanh (5+1°C va d6 4am RH 90+2%) cho thay: Cudng d6 ho hip
dat dinh 14,12-23,08 ml CO,/kg.h vao ngay 15 dén ngay 18,
tuong ung cuong do san sinh khi ethylene 191,25-205,67 pl
C,H,/kg.h; ty 1€ hao hut kh01 luong 1,92-3,42%; kha nang duy
tr1 chat lugng cam quan tt nhat dén ngay 48 dat 17,42 diém.
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B qun lanh siu m van tim nguwt dé ghép ta Ngan hang Mo, Bénh vién Hiru nghi Viet Bue
tirndm 2018 dén ndm 2023

Duong Pirc Hing", Dwong Cong Nguyén, Tran Thi Hing
Bénh vién Hitu nghi Viét Pure, 40 Trang Thi, phuong Hang Bong, qudn Hoan Kiém, Ha Néi, Viét Nam
Ngay nhén bai 24/9/2024; ngay chuyén phan bién 27/9/2024; ngay nhan phan bién 4/10/2024; ngay chip nhan ding 8/10/2024

Tém tit:

Viéc bao quan dwge md van tim con té bao séng trong cic ngan hang mé di giip cho phiu thuit vién ludén c6 ngudn
van tim du tri, c6 thé sir dung mot cach chi dong va phu hop véi kich ¢, chiing loai ciia tirng bénh nhén cin thay
thé. Nghién ciru nay dwoc thwe hién nhim nhin xét tinh hinh thu nhén, xir 1y, bio quén va ghép mé van tim dong
loai tai Ngin hang Mé, Bénh vién Hiru nghi Viét Dirc tir 10/2018 dén 10/2023. Két qua cho thiy, Ngin hang Mé da
thuwe hién thu nhan 78 van tim tir 39 nguwdi hién. Tudi trung binh bénh nhan hién 12 36,2+17,3 (7-69); nam gi6i chiém
76,9%. 100% nguoi hién cé két qua sang loc Am tinh véi HIV; 97,4% Am tinh véi HBV va HCV; 9% s6 van bi loai bé
do cac nguyén nhén: hinh thai, nhiém viém gan B va viém gan C. 100% s6 miu c6 két qua vi sinh Am tinh giai doan
thu nhin mé, ngim khang sinh va truée khi ghép. Pa thuce hién ghép van tim biao quin cho 51 bénh nhan tir nhiéu
bénh 1y; tudi ciia bénh nhan ghép trung binh la 29,7+16,70 tudi (2-68); thoi gian bio quén dén khi ghép trung binh
12 9,4+10,2 thang (6 ngay dén 41,7 thang); 36 bénh nhén song/6n dinh sau ghép, 3 bénh nhan da tir vong.

Tir khéa: bao quan lanh siu, moé van tim dong loai, ngan hang mé.

Chi s6 phén loai: 3.2, 3.5

Preservation of human heart valves for replacement
at the Tissue Bank, Viet Duc University Hospital from 2018 to 2023
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Viet Duc University Hospital, 40 Trang Thi Street, Hang Bong Ward, Hoan Kiem District, Hanoi, Vietnam
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Abstract:

The preservation of heart valve tissue with viable cells in tissue banks has ensured that surgeons always have a reserve
of heart valves available, which can be actively and appropriately used according to the size and type needed for each
patient requiring a replacement. This study was conducted to evaluate the collection, preparation, preservation, and
transplant of heart valve homograft at the Tissue Bank, Viet Duc University Hospital, from October 2018 to October
2023. The results show that the Tissue Bank collected 78 heart valves from 39 donors. In which, the average age of
donor patients was 36.2+17.3 (7-69); men account for 76.9%. 100% of patients tested negative for HIV; 97.4% were
negative for HBV and HCV; 9% of valves were removed due to morphology, hepatitis B infection, and hepatitis C
infection. 100% of valves had negative microbiological results during tissue recovery, antibiotic soaking and post-
thawing. 51 homografts had been implanted into recipients with congenital or acquired heart valve conditions;
the average age of transplant patients is 29.7+16.70 years (2-68); the average storage time until transplantation is
9.4+10.2 months (6 days - 41.7 months); 36 patients have been alive/stable after transplantation, 3 patients have died.

Keywords: cryopreservation, heart valve homografts, tissue bank.

Classification numbers: 3.2, 3.5
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1. Dat van de

Phau thuat thay van tim la phuong phap diéu tri dau tay
cho bénh nhan méc bénh van tim. Mdi nam ¢6 hon 290.000
bénh nhan can thay van va du bao Ién t61 850.000 bénh
nhan trudc nam 2050. Céc loai van tim dugc su dung dé
thay thé bao gém van co hoc, van nhan tao sinh hoc va van
tim dong loai tir ngudi hién (homograft). Van co hoc duge
lam bang cac hop kim titan, cacbon va cac chat hoa hoc...
thoi gian su dung dai trén 15 ndm, nhung phéi dung kém
thudc chéng dong, theo ddi chit ché va thuong co nhidu
bién chimg lién quan dén déng mau. Thuyc té, van sinh hoc
duoc uu tién sir dung chinh & cac trung tim phau thuat tim
mach trén thé gidi, vi du tai Puc, nam 2008, trong téng sb
12.000 bénh nhan ghép van tim c6 t6i 78% bénh nhan ghép
van sinh hoc, 21% la ghép van co hoc va chi 1% van dugc
sta [1]. Van nhan tao sinh hoc co nguén géc tor dong vat
nhu lon, bo... da qua cac khau xu ly, ¢6 uu diém 1a it phai
sir dung thuc chéng dong, nhung lai ¢6 thoi gian sir dyung
rat ngan, chi khoang 6-8 nim 0 nguoi tré tudi. Van tim dong
loai (homograft) vira khong can ding thube chéng dong, lai
¢6 thé sir dung duoc t6i trén 20 ndm moi thoai hoa; wu thé
vuot troi cac chét liéu nhan tao trong bénh ly van tim do
viém ndi tdm mac nhiém khuan, thay van trong bénh tim
bam sinh va phy nit [2]. Viéc bao quan dugc mo van tim con
té bao sdng trong ngan hang m6 da giup cho cac phau thuét
vién luén c6 duge ngudn van tim dy trir va c6 thé sir dung
mot cach chi dong va phu hop véi kich ¢, chung loai cta
timg bénh nhan can thay thé [2-3].

Niam 2010, Bénh vién Hitu nghi Viét Dirc da tién hanh 2
ca ghép van tim tir nguoi cho dau tién thanh cong, 1a dong
luc 16n thic day cac nghién ctru vé& bao quan lanh sdu mé
van tim dugc thuc hién [4-6]. Nam 2018, Ngan hang Mo,
Bénh vién Htu nghi Viét Buc dugc thanh 1ap, 1a ngan hang
da mo dau tién cua Viét Nam duoc cip phép, trong d6 quy
trinh sang loc, thu nhan, xtr 1y va bao quan mé van tim bang
phuong phéap lanh sau da dugc ap dung thuc hién. Vi vay,
chung t6i tién hanh nghién ctru nay voi muc tiéu nhan xét
tinh hinh thu nhan, xir 1y, bdo quan va ghép van tim dong
loai trén nguoi tai Ngan hang M6, Bénh vién Hiru Nghi Viét
Diic tir 2018 dén 2023.

2. Déi tuong va phuong phap nghién ciiu
2.1. Déi twong

M6 van tim déng loai thu nhan tir nguoi hién duoc bao
quan va ghép thay thé tai Ngan hang M6, Bénh vién Hiru
nghi Viét Duc.

Tiéu chuan lia chon: Tét ca cac mau mé van tim c6 da
hd so bdo quan, ho so nguoi hién, ho so nguoi ghép theo
quy dinh.

Tiéu chuan loai trir: Cac mau khong dap ing day du tiéu
chuan Iya chon.
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2.2. Thoi gian va dia diém nghién civu
Thoi gian: Tir thang 10/2018 dén thang 10/2023.

Dia diém: Ngan hang Mo, Trung tdm Phau thuat tim
mach va 10ng nguc, Khoa Vi sinh, Bénh vién Hitu nghi Viét
buc.

2.3. Phwong phadp va chi tiéu nghién ciu
Thiét ké nghién ciru: Nghién ciru mo ta.
Cdach chon mau: Thuan tién theo chu dich.

Quy trinh sang loc, thu nhdn va bao quan lanh sau mé
van tim: Quy trinh chuin da ban hanh noi bo ctia Ngan hang
Mo, Bénh vién Hitu nghi Viét Buc trén co sé quy trinh ctua
Hiép hoi Ngan hang Mo chau A - Thai Binh Duong va Hiép
héi ngan hang moé Hoa Ky:

+ Sang loc nguoi hién va mé ghép: c6 don tinh nguyén
hién mé cua ngum hién hodc ngudi than theo yéu cu cia
phép luat; mo lay tur bénh nhan khoe manh, bénh su rd rang;
xét nghiém sang loc HIV, HBsAg, HCV am tinh.

+ Thu nhan, xt [y va bao quan mé ghép: van tim duoc thu
hdi trong phong md, dam bao vo tring; van chuyén nhanh
vé Ngan hang M6 bang thung van chuyén chuyén dung;
xtr ly mo van tim trudc bao quan: lam sach md, mo lién
Kkét... va ngdm mo trong hon hop khang sinh tai 4°C trong
24 gid; dua mau vao moi truong chua chat bao quan lanh
dimethylsulfoxide - DMSO; ha nhiét theo chuong trinh; bao
quan lanh sau mo van tim; rd dong mo va loai bé dung dich
bao quan trude khi ghép cho ngudi bénh.

Chi tiéu nghién cuu:

bic diém nguoi hién mé van tim: nhom tudi, gidi; loai
hién: hién song, chan doan bénh; hién chét ndo, nguyén
nhan tr vong; két qua xét nghiém: HIV, HBsAg, HCV.

Pic diém van tim dugc thu nhan, xir ly, bdo quan va
ghép thay thé: dic diém dai thé van tim duoc thu nhén;
Kkét qua céy khuén vi sinh giai doan: thu nhan van tim, sau
khi ngam khang sinh va ra dong (trudc khi ghép cho bénh
nhan); sb lugng van da thu nhan, bao quan, loai bo va ghép
lai; thoi gian tir khi thu nhén bao quan van tim dén khi ghép
cho bénh nhan.

Dic diém bénh nhan dugc ghép méd van tim: tu01 g101
Chén doan bénh; Tinh hinh bénh nhan sau ghép: sdng, tir
vong.

2.4. Phwong phdp xir Iy so liéu
Bing cac thuat toan thong ké y hoc.
2.5. Dao dirc nghién ciru

Pugc dam bao theo quy dinh, cac sb liéu thu thap duogc
tor két qua nghién ctru chi nham muc dich phuc vu nghién
ctru khoa hoc, khong nham muc dich khac.

n



3. Két gua
3.1. Ddc diém nguwoi hién mé van tim

Bang 1. Phan b nhém tudi va gi¢i ctia ngwi hién van tim (n=39).

Théng sb Chét ndo Thay tim Téng sb

nghién ciru n % n % n %
Nhém tuéi

<18 1 9 5 179 6 15,4
18-35 6 55 7 250 13 33,3
36-60 2 18 15 53,6 17 43,6
>60 2 18 1 36 3 7,7
+SD 36+18,9 36,4+16,6 36,2+17,3

Min 12 7 7

Max 69 60 69

Giéi tinh

Nam 7 63,6 23 82,1 30 76,9
Nit 4 364 5 179 9 23,1
Téng sb 11 100 28 100 39 100

Két qua bang 1 cho thiy, nhém tudi tir 36-60 chiém ty 1&
cao nhét (43,6%), nhom tudi tir 18-35 chiém 33,3%, nhom
tudi dudi 18 chiém 15,4% va trén 60 tudi chi chiém 7,7%.
Tudi trung binh ciia ngudi hién 1a 36,2+17,3, nho tudi nhat
14 7 va 16n tudi nhét 1a 69. Ty 18 nam gidi chiém 76,9%, cao
hon nir gidi (23,1%).

Trong s6 39 ngudi hién, co 71,8% nguoi cho séng véi
bénh Iy la gian co tim va suy tim ty 1€ tuong duong nhau,
28,2% ngudi hién chét ndo chii yéu do chan thuong so ndo
(10/11). 100% nguoi hién c6 két qua sang loc HIV (-);
97,4% ngudi hién c6 két qua HBV (-), 2,6% c6 HBV (+);
97,4% nguoi hién c6 HCV (<) va 2,6% c6 HCV (+).

3.2. Pic diém mé van tim dwoc thu nhin, xiv Iy, bio
qudn va ghép thay thé

Bang 2. Dic diém dai thé van tim dwoc thu nhan (n=78).

Tiéu chi Phan loai Sb lwong m) Ty 1€ (%)
Vi e Tréng hong 78 100
Mau khac 0 0
Sach 73 93,6
Tinh chét Mau ty 1 13
Xo vira/voi hoa 4 5.1
Van kin 70 89,8
o o Van ho 2 2,6
D¢ nguyén ven (dai the) Vot ; 38
Rach 6ng mach 3 38
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1 NOX
32 INCHES % SR

Van déng mach phdi

Van dong mach chu
Hinh 1. Hinh anh dai thé mé van tim dwoc xt ly.

Bang 3. Két qua vi sinh cac mau mé van tim giai doan thu nhan
mo, sau ngam khang sinh va trwéc khi ghép.

Vi khuén hiéu khi Vi khuén ky khi Vi nim
R Am tinh Duong tinh Am tinh Duong tinh ::::;l 3:an
Giai doan n 39 0 39 0 39 0
thunhdnmé o, 100 0 100 0 100 0
Saungim 0 39 0 39 0 39 0
khangsinh o5 100 0 100 0 100 0
Trude khi n 35 0 35 0 35 0
ghép % 100 0 100 0 100 0

Két qua bang 3 cho théy, tai giai doan thu nhan mo va
sau khi ngam khéng sinh: 100% cac mau déu m tinh véi vi
khuén hiéu khi, vi khuan ky khi va vi ndm. Trong s6 51 van
tim duogc rd dong dé ghép, chi 35 van c6 chi dinh xét nghiém
vi sinh véi két qua 100% am tinh v6i ca vi khuan hiéu khi,
ky khi va vi nam.

Bang 4. Sé lwong van tim dwoc thu nhan, bao quan, loai bé va
ghép lai.

Théng sb nghién ciru S6 lwgng Ty 18 (%)
Téng s6 van thu nhan 78 100
Téng sb bao quan 75 96,2
Van ¢6 thé st dung dugc 71 91,0
Van loai bo 7 9,0
Xo vita/véi héa nhiéu 1 14,3
Rdch nhiéu (16i ky thudt) 2 28,6
HBYV (+) 3 42,8
HCV (+) 1 14,3
Téng sb van di st dung 51 65,4
Van dong mach chu 21
Van dgng mach phoi 30
Sé lugng van chua st dung 20 25,6

Bang 2 cho thay, tat ca cac van tim sau khi thu nhén
déu ¢6 mau sic tring hong. Hau hét van sau thu nhan sach
(93, 6%) 1,3% van tim con mau ty; 5,1% van xo vira/voi hoa.
Pa s6 van tim dugc thu nhan con nguyén ven chlem 89,8%;
¢6 10,2% van khong nguyén ven: rach/hd/rach dng mach.
Hinh anh dai thé mé van tim dwoc xir 1y thé hién trong hinh 1.
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Két qua bang 4 cho thay, trong tong s 78 van tim dugc
thu nhan: da bao quan 75 van tim; 91,0% van tim co thé sir
dung dugc va 9% van bi loai bo vi cac nguyén nhan: xo vira/
vOi hoa, rach nhiéu, xét nghiém HBV (+), HCV (+). Thoi
gian bao quan md van tim dén khi dugc sir dung trung binh Ia
9,4+10,2 thang; ngén nhét 1a 6 ngay va dai nhét 1a 41,7 thang.
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3.3. Pic diém bénh nhén dwoc phéu thudt ghép van tim

Tubi cua bénh nhan ghép trung binh 1a 29,7+16,70, nho
nhat 2 tudi, 16n nhat 68 tudi; nam chiém 65%, nir chiem 35%.

Két qua bang 5 cho thiy, bénh Iy cua cac bénh nhan ghép
van gdp nhiéu nhat la hep/hé van dong mach phdi (35,3%);
ticp theo 1 tr chimg Fallot (17,6%), viém ndi tim mach nhiém
khuan (13,7%); cac bénh ly con lai chiem 33,4%.

Bang 5. Bénh ly ctia bénh nhan ghép van tim (n=51).

Thir tw Bénh Iy cin ghép n Ty 18 (%)
1 Hep/hd van DPMP 18 353
2 T chimg Fallot 9 17,6
3 Viém ndi tim mach nhidm khuan 7 13,7
4 Sui van PMC co hoc/ sinh hoc 4 7.8
5 Hep/hg van PMC 4 7.8
6 Hep conduit DPMP sau m 2 3,9
7 Thodi hoa van PMC/DMP sinh hoc 2 39
8 Bénh tim bam sinh phitc tap 2 39
9 Bénh ly van tim khac 2 39
10 Thong lién thét - hep khit dwong ra thatphai 1 2,0
e 5w

DMC: déng mach chd, DMP: déng mach phéi.

Ty 1¢ bénh nhan sau ghép on dinh 1a 36/51, chiém 70,6%
cao hon d4ng ké so v6i nhom tir vong sau ghép (5,9%); 23,5%
truong hop khong thu thap dugce dir liéu. Trong 36 bénh nhan
song, thoi gian tir khi ghép dén khi danh gia tinh trang song
trung binh 13 23,0+14,8 thang, gan nhét 1a cach 1 thang va dai
nhat 51 thang.

4.Ban luan
4.1. Pic diém ngwoi hién mé van tim

Trong vong 5 nam tir 10/2018 dén 10/2023, Ngan hang Mo
da thu nhan 78 mo6 van tim va bdo quan dugc 75 van tir 39
nguoi hién (28 nguoi hién sdng va 11 nguoi hién chét ndo). Cac
truong hop nguoi hién sng thuc chat 1a cac bénh nhan dugc
ghép tim, méc du trai tim ctia ho da bi yéu phai thay thé nhung
phan van tim con sir dung tt nén dwgc Ngan hang M6 bao
quan dé ghép cho cac bénh nhan khac sau ndy; véi cac truong
hop ngudi hién chét nio xay ra khi khong tim dugc ngudi nhan
tim ghép phi hop tai thoi diém hién chét ndo, vi vay van tim
duoc thu nhan va bao quan. Nhu vy, c6 thé thdy tat ca ngudi
hién van tim déu lién quan dén céc truong hop chét ndo, néu
tinh trung binh 1 nam thi chwa toi 10 nguoi hién, con s nay
qua khiém ton so v6i quy mo gan 100 tridu dan ciia Viét Nam.
Ty 1& hién tang trén 1 triéu dan (PMP) cia mot sé nude nhu Tay
Ban Nha, Dirc, Anh, Ha Lan, Han Qudc, Nhat Ban va An Do
lan luot 12 43,4, 10,4, 21,14, 14,71, 10,6, 0,7 va 0,34. Diéu nay
¢6 thé do tim 1y va truyén thong nguoi Viét Nam hay rong hon

%H%-IE 66(11) 11.2024

la nguoi chau A coi trong sy toan ven vé thé x4c sau khi chét.
Do vay cach t6 chirc mo hinh va dao tao nhan luc phuc vu cho
hién mé - tang, su gido duc va cung cép thong tin lién quan dén
ghép md - tang, ngudi chét ndo 1a can thiét dé ting sé lugng
ngudi hién. Pa co 11 bénh nhan chét ndo hién tang tir vong
do nguyén nhén chan thuong so ndo, chiém 92%. Diéu nay c6
khac biét 16n véi nguyén nhan ngudi hién chét ndo & cac nudc
tién tién: tai Téay Ban Nha, tai bién mach ndo chiém tdi 40,6%,
chén thuong so ndo chi chiém 20,3%; tai Phap, tai bién mach
nio chiém 62,2%, chin thuong so ndo chiém c6 20,3% [7, 8].
Piéu nay ciing giai thich cho viéc tudi trung binh nguoi hién
trong nghién ctru ctia chiing toi kha tré so véi mot sé ngan hang
md tai chau Au [9, 10].

Dé dam bao an toan va hidu qua cho ‘nguoi nhan mo ghép,
mot trong nhiing tiéu chuan ‘mang tinh bt bude do 1a khong bi
nhiém khuédn va vi nam Két qua cdy khuan tai mdi giai doan
s& gop phan quan 1y t6t quy trinh thu nhén, xir Iy va bao quan
mo. Do cac mo van tim ctia ciing mot bénh nhan hién déu chung
dung cy va phau thudt thu nhan nén chung t6i chi tién hanh cdy
khudn dai dién tat ca cic md theo 16 xur 1y, bao quan. Trong
qua trinh thu nhan va van chuyén tim tir noi thu nhan vé Ngén
hang M6 dé xir 1y va bao quan co thé xay ra nhiém khuan tir
cac ngudn khac nhau. Cac bién phap nham giam thiéu sy nhiém
khuan nhu giam thiéu thoi gian thu nhan mo (<24 gio sau khi
chét) va dao tao nhom thu nhan mé c¢6 ¥ nghia 16n [11]. Ty 1&
nhiém khuan mé trong nghién ctru ciia chiing t6i thip hon nhiéu
s0 vGi cac nghién ctru trén thé gioi, mot phan do luong ngudi
hién ciia chiing t6i con it, nhung chii yéu & viée tat ca tim thu
nhan (tir nguoi hién chét 1ndo va nguoi hién thay tim) déu duogc
thyce hién trong phong mb vo trung tai Bénh vién Hiru nghi Viét
Pirc va van chuyén ndi vién dén Ngan hang M6 dé thyc hién
quy trinh xir 1y, bao quan trong thoi gian rit nhanh chong.

4.2. Dic diém mé van tim dwoc thu nhén, xir Iy, bio quén
va ghép thay thé

Ty 1¢ loai bo van tim ciia ching t6i kha thp khi so sanh v6i
cac két qua nghién ciru tai cac Ngan hang mé khéc. Tai ngan
hang mo6 EHB, Bi trong 30 nam, 50-60% van tim bi loai bo
do hinh thai, nhiém bén, vét cit do phiu thut hodc cac 1y do
khac; khi gidi han tudi hién mo van dong mach phéi tang 1én
70 tudi, s lugng van bi loai bo vi 1y do hinh thai hoc di ting
1én déng ké [10]. Nghién ctru trong 10 ndm tai Croatia, ty 16
loai bo mé 1a 37%, pho bién nhat do hinh thai (12%) va nhiém
khuén (19%) [12]. Nghién ctru tai Nam Phi tir 1984-2008, cho
thdy ty 1¢ loai bo mo 1a 39,2% (995/1545 van tim), trong d6
nguyén nhan chinh la HIV (32,4%), viém gan B (9,6%), cac
bénh hoa lidu (8,9%) [13]. Tiéu chuin chap nhan va loai bo
van tim dong loai dang ap dung tai cdc ngan hang mo nay kha
nghiém ngét theo cac tiéu chi lya chon mo tiéu chuan chau Au
[10]. Bén canh d9, viéc thu nhan mo tai cac ngan hang mo trén
thé gii dugc thyc hién theo hinh thirc da trung tim, dan dén c6
su khong déng déu vé doi ngli nhan vién thu nhan mo, bi anh
huong nhiéu boi k¥ thudt ctia bac si thuc hién da din dén nhimng
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léi‘ phat sinh trong qua trinh thu nhdn mo tai phong phau thut;
diéu nay da dugc ching minh trong giai doan dau tai Ngan
hang Mo Croatia, sau d6 giam dan [12].

Tai Bénh vién Hitu nghi Viét Dtrc, viéc thu nhén mo dugc
thyc hién boi cac kip bac si phau thuat tim mach tai phong mo.
Do d6 hau hét cdc van tim déu dap tmg tiéu chudn vé hinh thai
dai thé ma khong bi thai loai khi thu nhan, chi mot s6 luong
nh6 van tim c6 phan mach xuat hién nhirng vét rach nho c6 thé
chinh stra duoc va van tiép tuc dugc bao quan dé st dung khi
can. Trong tuong lai, néu mé rong pham vi mang ludi thu nhan
mo ra cac trung tam hodc bénh vién khac, Ngan hang M6, Bénh
vién Hitu nghi Viét Duc can luu y dén viée chuan hoa quy trinh
va chuyén giao ky trude khi thuc hién, tranh phai loai bo mo bi
16i phat sinh trong qué trinh thu nhan mo.

4.3. Dic diém bénh nhin dwoc phiu thudt ghép van tim

Trong nghién ciru nay: tubi, gi6i va bénh Iy cua bénh nhan
ghép rat da dang, twong dong vai cac ngan hang mé khéc; tap
trung chinh ¢ cac nhom bénh tim bam sinh, bénh 1y van tim
nhiém tring, phau thuat ROSS. Nghién ciru tai Ngan hang Mo
EHB, Bi (1989-2020), 7.290 van tim da dugc ghép voi 2 nhom
chinh: phau thuat ROSS (2.410 ca ghép), nhom bénh 1y viém
noi tim mac nhiém tring (1011 ca ghép) [10]. Nghién ctru tai
Ngén hang M6 New Dehli, An D6 (1993-2007) da ghi nhan 967
van d@)ng loai dugc st dung: nhom bénh 1y tim chiém 49,3%,
nhiéu nhat 13 phau thuat ROSS (189 ca); nhém bénh tim bam
sinh chiém 50,7% [14]. Nghién cutru tai Ngan hang M6 Iranian
Tissue Bank tai Tehran, Iran (2006-2015), da c6 400 ca ghép van
déng loai: bénh tim bam sinh chiém chu yéu (81,8%); bénh van
tim méc phai (thip khop, thoai hoa, 1do hoa) chiém 15,2% [15].

Bénh 1y cta bénh nhan ghép van dong loai tuong adi phong
pht, thé hién trinh d, chuyén moén cua cc phiu thuat vién tai
Bénh vién Hitu nghi Viét DBtc da 1am chu dugc hau hét cac ky
thuat khé trén thé gioi. V6i vai tro 1a bénh vién ngoai khoa hang
dac biét, trung tim phau thudt ngoai khoa hang diu ciia Viét
Nam va trung tdm ghép mé tang l6n nhat ctia ca nudc, viée sin
¢6 nhitng van tim dong loai tir Ngan hang M6 ctia bénh vién da
dap tmg dugc nhu cau trong qué trinh diéu tri cho ngudi bénh.

Theo dai tinh trang séng/chét 13 mot yéu t rat quan trong
trong danh gia hiéu qua diéu trj trén bénh nhan ghép van tim.
Trong nghién ctru cia ching toi, ty 1¢ bénh nhan séng sau
ghép va thoi gian séng kha tot. Nghién ctru ctia Ngan hang M6
Iranian, Tehran, Iran (2016) cho két qua: ty 1 tir vong trong 10
nam la 21% (84/400 ca): 66,7% tu vong sém (trong 30 ngay)
va 33,3% tir vong mudn; ty 1¢ bién chimg mudn 1a 2% [15].

Qua nghién clru cdc mo van tim duge bdo quan va ghép tai
Ngéan hang Mo, Bénh vi¢n Hiru nghi Viét Buc tir thang 10/2018
dén thang 10/2023, ching t6i co nhitng két luan sau: di thu
nhan dugc 78 van tim tir 39 ngudi hién chii yéu trong nhom
tudi truong thanh, nam giéi chiém phan 16n; ty 1é nho s6 van bi
loai bo vi cac nguyén nhan: hinh thai, viém gan B, viém gan C;
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tat ca s6 mau co két qua vi sinh 4m tinh giai doan thu nhan mo,
ngam khang sinh va tru6e khi ghép. 51 van tim da dugc ghép
cho bénh nhan tur nhiéu bénh 1y: bat thuong tim bam sinh hoic
bénh tim méc phai; phin 16n cic ca sdng 6n dinh sau ghép. Trén
co so nghién ciru nay, chiing toi dé nghi: ddy manh cong tac van
dong hién mo, tang dé ciru gitip thém nhiéu bénh nhan va trién khai
thém céc nghién ciru danh gia 1am sang bénh nhan sau ghép.
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Ténbai bao
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Tom tit
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1.Datvén dé/Dan nhap/Md dau
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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)
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Phu lue (néu co)
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Luu y:
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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
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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
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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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Khao sat tinh chit quang ciia vat lidu B-Ga,0, pha tap ion Cr* ché tao
bing phwong phap khuéch tin nhiét.
Nguyén Mai Anh, Pam Quang Hoc, Pham Thi Lan Hiwrong, Nguyén Vian Quang

Téng hop chim lugng tir carbon tir nit bac nhim thir nghiém kha ning
chi thi ion Fe** va nhuém huynh quang té bao biéu bi hanh tay.
Ng6 Khoa Quang, Lé Vi Truong Son

Anh huéng ciia tic nhan ting dinh t6i tinh chit ciia keo din nén cao su
thién nhién ding dé lién két vai canvas va cao su vién giay.

Podn Anh Vi, Nguyén Thi Trang, Bach Trong Phiic, Tran Hitu Quang,
Tran Hiru Huy, B6 Quéc Viét, Nguyén Thanh Liém

Nano bac gia ting hi¢u qui tai sinh chdi va han ché mét s6 hién twong
bit thuong ciia ciy African violet (Saintpaulia ionantha Wendl.) nudi
cly in vitro.

Huynh Gia Bdo, Nguyén Thi Nhw Mai, Hodng Bdc Khdi, P6 Manh Cuong,
Hodang Thanh Tiing, Dwong Tan Nhiet

Sang loc méi trrdng nudi cay va diéu kién 1én men tbi wu cho sinh téng
hop transglutaminase cta chiing Streptomyces sp. TG1G1.

Vé Nguyén Thanh Thdo, Nguyén Thanh Vi, Nguyén Thi Dung,
Buii Lé Kha Tii, Nguyén Pang Phirde Ngoc, Tran Quoc Tudn

Nghién ciru diéu ché vi ciu chira bovine serum albumin tir alginat va
chitosan.
Lé Minh Qudn, Tran Thanh Hai, D6 Hodng Han, Tran Lé Tuyét Chau

Chon lgc ciy tréi Vu hwong (Cinnamomum balansae H.Lec) phuc vu
trong rirng thaAm canh cung cip gb 16m tai tinh Lao Cai.
Hodng Van Thanh, Hoang Van Théng, Tran Hong Van, Cao Van Lang

Nghién ciru anh hwéng ciia ché d§ dinh dudng Ién ting trwéng va ty 18
sbng cita 4u tring hau sita (Crassostrea angulata) phuc vu chon gidng.
Nguyén Thanh Ludn, Nguyén Thi Mai Anh, Nguyén Thdo Swong,
Nguyén Thi Nga, Nguyén Nhu Tri, Nguyén Vin Sing

Tuyén chon céc chiing vi nAm c¢6 kha ning sinh enzyme ngoai bao cao
ng dung trong 1én men qua bd két (Gleditsia australis Hemsl.).

Trwong Thi Chién, Mai Vii Hoang Giang, Nguyén Thi Hién, Pham Thinh Pirc,
Phan Xudn Binh Minh, Vi Xudan Tao

Panh gia kha ning khang mdt s6 nim bénh thuc vat cia chiing xa
khuin Streptomyces murinus XKH6 phan lap tir dat trdng nghé tai
Hung Yén.

Chu Thanh Binh, Nguyén Viét Ha, Nguyén Hitu Thing, Ddo Ngoc Anh,
Tran Baio Tram

MO hinh phi tuyén nwéc nong md phéng dong chay sau v dap trén nén
day ha luu phirc tap dung hé toa dg (b, s).

Nguyén Hiru Van, Pham Trung Céanh, Lai Van Quyén, Pham Thi Nga,
Pham Van Khoi

Nghién ciru anh hwéng cia ty 1€ sap ong, sap co va carboxymethyl
cellulose dén dic tinh héa Iy ciia ché phdm tao mang va kha niing bio
quan qua chanh leo tim.

Nguyén Sang, Pham Anh Tudn, Lé Ha Hai, Trdn Thi Thu Hoai

Bio quén lanh siu md van tim ngwoi dé ghép tai Ngan hang Mé, Bénh
vién Hiru nghi Viét Dirc tir nim 2018 dén nim 2023.
Duong Dirc Hiing, Dirong Céng Nguyén, Tran Thi Hang

G Luminescent properties of Cr**-doped B-Ga,0, materials synthesised by
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thermal diffusion method.
Mai Anh Nguyen, Quang Hoc Dam, Thi Lan Huong Pham, Van Quang Nguyen

Synthesis of carbon nanodots from wine cork for the detection of ferrum
(III) ions and bioimaging of onion epidermal cells.
Khoa Quang Ngo, Vu Truong Son Le

Effect of tackifiers on the properties of natural rubber-based adhesive
used to bind canvas fabric and rubber shoe sole.
Anh Vu Doan, Thi Trang Nguyen, Trong Phuc Bach, Huu Quang Tran,
Huu Huy Tran, Quoc Viet Do, Thanh Liem Nguyen

Silver nanoparticles enhanced shoot regeneration efficiency and limited
some abnormal phenomena of African violet (Saintpaulia ionantha
Wendl.) cultured in vitro.

Gia Bao Huynh, Thi Nhu Mai Nguyen, Dac Khai Hoang, Manh Cuong Do,
Thanh Tung Hoang, Tan Nhut Duong

Screening the culture medium and optimal fermentation conditions for
the production of transglutaminase by the Streptomyces sp. strain TG1G1
Nguyen Thanh Thao Vo, Thanh Vu Nguyen, Thi Dung Nguyen,
Le Kha Tu Bui, Dang Phuoc Ngoc Nguyen, Quoc Tuan Tran

Research on the preparation of microspheres containing bovine serum
albumin microspheres from alginate and chitosan.
Minh Quan Le, Thanh Hai Tran, Hoang Han Do, Le Tuyet Chau Tran

Plus-trees selection of Cinnamomum balansae H.Lec for intense planting
to supply timber in Lao Cai province.
Van Thanh Hoang, Van Thang Hoang, Hong Van Tran, Van Lang Cao

A study on effects of nutrition on growth and survival of oyster larvae
Crassostrea angulata for selective breeding program.

Thanh Luan Nguyen, Thi Mai Anh Nguyen, Thao Suong Nguyen, Thi Nga Nguyen,
Nhu Tri Nguyen, Van Sang Nguyen

Selection of microfungal strains with high exoenzyme production for the
fermentation of Gleditsia australis Hemsl. fruits.

Thi Chien Truong, Vu Hoang Giang Mai, Thi Hien Nguyen, Thanh Duc Pham,
Xuan Binh Minh Phan, Xuan Tao Vu

Assessment of the antifungal activity against plant pathogens of the
Streptomyces murinus XKH6 strain isolated from soil growing Curcuma
longa in Hung Yen province.

Thanh Binh Chu, Viet Ha Nguyen, Huu Thang Nguyen, Ngoc Anh Dao,
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A nonlinear shallow water model simulating dam-break flow over
complex downstream beds using (b, s) coordinate.
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Research on the effect of the ratio of beeswax, carnauba wax, and carboxymethyl
cellulose on the physicochemical properties of film-forming preparation
and the ability to preserve purple passion fruits.
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Preservation of human heart valves for replacement at the Tissue Bank,
Viet Duc University Hospital from 2018 to 2023.
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