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Nghién ciru cde yéu 0 anh hwong dén tinh chat cia vit liéu phn hiy sinh hoe
che tao tir nhwra polyhydroxyalkanoates gia cwong cellulose vi khuan

Nguyén Ngoc Di¢p, Poan Hoang Linh, Nguyén Tién Pat, Ping Thao Yén Linh, Twéng Thi Nguyét Anh*
Trung tam Cong nghé Vit liéu, Vién Ung dung Cong nghé, C6, phirong Thanh Xudn Bic, quan Thanh Xudn, Ha Ngi, Viét Nam
Ngay nhan bai 26/7/2024; ngay chuyén phan bién 31/7/2024; ngay nhan phan bién 16/8/2024; ngay chip nhan dang 19/8/2024

Tém tiit:

Nhiam muc tiéu phat trién cac tinh chét ciia nhua phan hiy sinh hgc aé thay thé nhya géc diu mé, giam thiéu 6
nhiém rac thii nhya, nghién ciru nay khio sat cic yéu t6 znh huong dén tinh chit cia vat liéu phan hiy sinh hoc
dua trén nhua polyhydroxyalkanoates (PHAs) gia cuwong s¢i cellulose vi khuin (BC). Trong khuén kho nghién ctru,
ham hrong chit trg twong hop 3-6% va ham lwong soi gia cwong 2-8% dwoge duwa vao nén nhua PHA. Hiéu qua ciia
chét tro twong hop dwoc danh gia thong qua dd bén kéo dirt va dd giin dai khi dit, anh huong ciia ham lwong soi
gia cuong dwgce danh gia dwa trén tinh chit nhiét, phd hdng ngoai, dd hip thu nwéc, goc thAim wét va do bén kéo.
Két qua khio sat da Ira chon dworc ty 18 trg twong hop phit hop 13 5% va ty 1¢ gia cwong tdi wu 1a 4% véi cac tinh
chit nhu: d9 bén kéo dirt ciia vat liéu dat 12,08 Mpa, d gian dai 86%, kha ning hap thu nuéc 0,7%, géc tiép xic
82°. Tinh chét nhiét va pho hong ngoai ciia vat liéu it bi anh hwéng béi ham lwong gia cwong thém vao. Toi wu hoa
ham lwong tro twong hop va ham lrong gia cwong trong ché tao vat liéu phan hity sinh hoc PHA/BC gép phan lam
giam gia thanh va cai thién dwoc tinh chit co hoc ciia PHA.

Tir khoa: bacterial cellulose, gia cwong, phan huy sinh hoc, polyhydroxyalkanoate.

Chi sé phin logi: 1.3,2.5

Factors affecting the properties of biodegradable material based on

polyhydroxyalkanoates reinforced with bacterial cellulose
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Center for Advanced Materials and Environmental Technology, National Center for Technological Progress,
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Abstract:

Aiming to enhance the properties of biodegradable plastic to gradually replace petroleum-based plastic products and
reduce plastic waste pollution, this study examines the fabrication and characterisation of polyhydroxyalkanoates
(PHASs) reinforced with bacterial cellulose (BC) fibre. The study investigates the properties of PHA/BC composite
by varying the content of compatibiliser PHA-g-MA from 3-6% and reinforcement BC fibres from 2-8%, thereby
selecting the optimal reinforcement content. The performance of the compatibilisers will be measured with tensile
strength and elongation at break, while the reinforcements will be evaluated based on thermal properties, infrared
spectrum, water absorption, contact angle, and tensile strength. The results indicated a suitable matching rate of
5%, an optimal reinforcement ratio of 4%, a tensile strength of 12.08 MPa, an elongation at break of 86%, a water
absorption of 0.7%, and a contact angle of 82°. Thermal behaviour and infrared spectrum were not significantly
affected by the added reinforcement content. Optimising the compatibiliser and BC reinforcement content for
manufacturing PHA/BC biodegradable materials will contribute to reducing the cost of the product and improving
the mechanical properties of PHA.

Keywords: bacterial cellulose, biodegradable, polyhydroxyalkanoate, reinforce.
Classification numbers: 1.3, 2.5
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1. Dédt van de

Cling v6i sw phat trién ctia khoa hoc cong nghé, polyme ngay
cang dugc tng dung rong rdi va trd thanh vat lidu thay thé cho rat
nhiéu vét liéu truyén thong nhw gd, kim loai, silicat... So voi vat
liéu 1am bang kim loai, polyme ¢6 nhiéu wu diém nhuw nhe hon,
kha ndng chdng an mon tot hon va rat kho hodc khong bi phan hity
dudi tic dong ciia méi truong. Tuy nhién, chinh nhimg wu diém
nay da lam cho polyme, cu thé 1a nhua, tré thanh loai chét thai gay
ra nhidu van dé moi truong nan giai khong thé tranh khoi trong quéa
trinh xir 1y va chon lap.

Trong nhiing nam tr¢ lai day, da c6 mét su thay d6i manh mé
trong nhan thirc cia con ngudi vé nhig tic hai cua nhya thai
gy ra cho mdi truong va tir do da cé nhiing giai phap rd rang vé
viéc khic phuc nhimg hau qua nay. Mot cach tiép can tiém ning
la khuyén khich st dung cac nhya sinh hoc than thién moi truong.
V6i khd nang phan huy hoan toan thanh CO,, H,O va mun nho
vao céc vi sinh vt trong thoi gian ngan, c6 thé noi rang, img dung
cac loai vat liéu phan huy sinh hoc (PHSH) dang 1a mot trong
nhitng xu thé phat trién ciia nganh san xuat vat liéu gop phan quan
trong vao vi¢c bao vé moi truong, tiét kiém va phat trién nguén tai
nguyén. Céc loai vat liéu méi duge khuyén khich nghién ctru va
ché tao nhim giam gia thanh cua céac loai vat li¢u thd va qua trinh
san xuat.

Bén canh cac loai nhya phé bién trén thi truong, nhya phan
huy sinh hoc nhu polylactic acicd (PLA) hay polybutylene adipat
terephthalate (PBAT), PHA ciing dan dugc biét dén rong rai hon.
Mang nhiéu dic tinh gidng nhw nhya tong hop c6 ngudn gbe tir dau
mo nhung PHA ¢6 wu diém 1a phan huy hoan toan béi céc vi sinh
vt dé tao thanh CO, (hoac CH,) va H,O nghia la khong sin sinh
dgc o trong qua trinh phan huy. Thoi gian phan huy cua PHA da
duoc xac dinh bing cac phuong phép danh gia ngoai quan, phuong
phép phd, suy giam khoi lugng hay tinh thé tich CO, trong nhiéu
dieu kién khac nhau nhu trong dat, bun, nudc bién chi mat vai
thang, ngan hon rit nhidu so v6i nhya tong hop [1]. Hon nita, day
14 loai polyme duoc tong hop bai vi sinh vét do d6 khong ¢6 nguy
hai trong qua trinh tong hop, san xuét ciing nhw khéng co monome
du va céc phu gia anh huong dén stre khoe va méi truong trong qué
trinh su dung. Ngoai ra, phan huy sinh hoc con dong gop tich cuc
vao chu trinh tudn hoan cacbon toan cau boi thoi gian phan hiy
ngin va gan nhu khong phat thai cacbon. Diéu nay c6 thé dong
g6p vao viéc hién thyc hoa cam két cua Chinh phu Viét Nam vé
viée xay dyng va trién khai cc bién phap giam phat thai khi nha
kinh dé dat mirc phat thai rong bang “0” (Net Zero) vio nim 2050.

PHA la vt ligu xanh dic trung, chiing c6 ngudn gdc sinh hoc,
duoc téng hop sinh hoc, ¢6 thé phan hiy sinh hoc, tao compost va
twong thich sinh hoc. Didu quan trong 1 PHA ¢6 thé duoc dé dang
gia cong bang cac phuong phap thong thuong nhu céc loai nhya
c6 ngudn goe dau mo khac. PHA nong chay vo cling linh dong cho
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phép ché tao cac san pham c6 thanh mong hodc co cau tric phirc
tap, co y nghia quan trong trong linh vuc y sinh [2]. Tuy nhién,
PHA con ton tai mot s6 nhuoce diém nhu: tinh chit co hoc chua tht,
kha nang bién tinh han ché boi it nhom chirc, d& bi nhiét phan khi
gia cong, chi phi san xudt cao, ning suat thip. Du vdy, néu dugc
phdi tron va xir 1y phi hop, s& co nhiéu tinh chét twong tw nhu PP,
PE la cac vat li¢u nhya thong dung khac.

Mot polyme xanh thuong duge xem xét bd sung vao nén nhya
phan hiy sinh hoc 1a BC hay con dugc biét toi véi tén goi cellu-
lose sinh hoc, cellulose vi sinh, 14 cellulose do vi khuan téng hop.
Ban chit cia n6 13 mot polysacarit mach thing dwgc hinh thanh
nho cac don phan glucose lién két voi nhau theo lién két B-1,4
glycosid tuong tu nhu cellulose ¢ nguon goc thuc vat [3]. Trong
cong nghiép, BC thuong duoc san xudt boi vi khuan Acetobacter
xylinum. Soi BC ¢6 kich thude nhé hon khoang 100 14n so véi cel-
lulose tir thuc vat va c6 cdu triic chat ché, thanh phﬁn hoa hoc tinh
khiét khong Ian hemicellulose va lignin. Hon nita, cac tinh chét co
hoc nhu khd ning chiu kéo, do déo va kha nang giit nudc cua BC
t6t hon so voi soi thuce vat néi chung. Do d6, BC phu hop hon dé
st dung lam chit gia cuong cho cac vt li¢u can tinh bén. Bén canh
tinh chét co hoc tot, BC con 1a mot san phém rat phé bién trong tu
nhién voi gia thanh twong ddi ré. Viéc lua chon BC dé bd sung vao
nén nhya PHA dugc ky vong vira cai thién tinh chét vira gop phan
lam giam gi4 thanh cta san pham.

Trén thuc té, cdc san phim tir nhya phan hily sinh hoc dang
thiéu tinh canh tranh v6i céc san pham cling loai c6 ngudn gc dau
mo do céc han ché vé tinh chét va gia thanh cao hon gap nhiéu lan.
Vi thé, viéc bo sung céc chat don va gia cudng nhiam gia ting tinh
chat va giam thidu gia thanh cua cic san phdm tir nhya phan huy
sinh hoc dang 14 van d& nong. Tuy nhién, qué trinh dua céc loai
gia cuong ty nhién vio nén nhya PHA con gip nhiéu kho khin do
ban chét cac loai soi tu nhién wa nude trong khi PHA lai ¢6 tinh ki
nude nén tuong tc gitta hai pha kém. Piéu nay c6 thé duoc khic
phuc bing céch bé sung thém phu gia trg twong hop [4]. Vi vay,
nghién clru ndy tap trung nghién ctiru anh hudng cia ham luong
chat trg twong hop PHA-g-MA va ham luong chat gia cuong kha
ning twong hop ciia PHA va BC va ham lugng BC thich hop c6 thé
dua vao nén PHA dé cai thién cac tinh chat.

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

PHA dugc san xuat boi Shenzhen Ecomann Biotechnology
Co., Ltd., Trung Qudc, ¢b tén thuwong mai la Ecomann® Bioresin
EM30010. Cellulose vi khuan (BC) dugc nudi cdy tir nude dira
dang tAm tai Bén Tre, Viét Nam; dung moi dimethylformamide
(DMF) va maleic alhydride (MA) cua Xilong Scientific, Trung
Qudc, Dicumyl peroxide (DCP) tir MERCK, Piic.
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2.2. Phuwong phdp cong nghé

Chudn bi BC: Ngam cac tim BC trong nudc khoang 1-2 gioy dé
BC hut nudc, truong nd [én. Sau do, dung kéo cat nho cac tim BC,
cho vao may xay nhuyén. Hon hgp BC/nuéc thu duge dem di loc
rira 3-4 1an bang nudc thuong, thir bang quy tim cho dén khi quy
khong doi mau xanh nita thi loc rira lan cudi bang nudc cat. Sau do,
vit cho b6t nude trong hdn hop. Sau khi vét kho, dem BC da xay
di sdy & 50°C dén khi khoi lwong khong doi. Nghién BC mot lan
nira bing may nghién bi hanh tinh sau d6 sang qua sang c& micro
dé thu duge BC ¢ dang bot min.

Ché tao tro twong hop PHA-g-MA: PHA duoc sy kho & 50°C
trude khi tién hanh ghép. Qua trinh ghép MA 1én mach PHA dugc
thuc hién trong may tron kin & 130°C voi chét khoi mao 1a DCP.
Dau tién, cho PHA vao may tron 2-3 phiit dén khi nong chay hoan
toan sau do thém tir tir MA, rdi dén DCP vio hon hop nhya. Hon
hop tiép tuc dugc gia nhiét thém 10 phut dén khi két thuc qué trinh.
Dé loai bo MA va DCP du, hdn hop nhua dugc hoa tan trong DMF
néng sau do rira lai bang methanol. Loc iy két tia, siy PHA-g-
MA di duoc tinh ché ¢ 50°C dén khdi luong khong doi [5].

Ché tao vat liéu nhua phan hiy sinh hoc PHA gia cuong BC:
Composite PHA gia cuong BC dugc phéi tron trén thiét bi din 2
truc vit Labtech LTE16-52 véi toc do truc vit 1a 120 pm, te do
nap li¢u 18 rpm va nhiét dg cua cac khoang ¢ pham vi 130-155°C
cu thé nhu trong bang 1. Sau khi tron, nhya duge cat thanh hat roi
mang di ép thanh cac tim day 2mm dé do tinh chat. Quy trinh ché
tao vat liéu duoc trinh bay ¢ hinh 1.

Bang 1. Diéu kién gia cong composite polyhydroxylalkanoat/cellulose
vi khuan trong thiét bi dun hai truc vit.

Ving nhiét df (°C)

Tedy  Apsudt
vt dura 3y 5 6 7 8 9 U 12 Dun
120RPM 14 PSI 130 140 145 145 150 150 155 150 145 145 140 135 140
PHA
PHA-g- —| | . 3 £ 5 £
MAH Pun hai truc vit Cat hat Ep tam
BC

Hinh 1. So’ dd ché tao mau composite polyhydroxylalkanoat/cellulose
vi khuan.
2.3. Phuong phdp bé tri thi nghiém

Thi nghiém 1: Khdo sat ham luong tro twong hop. Thi nghiém
ndy ¢ dinh ham luong BC 14 5% va thay d6i ham luong trg tuong
hgp PHA-g-MA trong khoang 1-5%. Don phdi liéu dugc trinh bay
0 bang 2.

JHOAHOC . [

Bang 2. Pon phdi lieu khao sat anh hwéng tro twong hop
polyhydroxylalkanoat-g-maleic alhydride.

ety MDA MAO% MA% MA4% MAS% MAG%
PHA (%) 100 95 92 91 90 89
PHA-g-MA (%) 0 0 3 4 5 6

BC (%) 0 5 5 5 5 5

Thi nghiém 2: Khao sat ham lvong gia cuong. Trong nghién
ctru nay, BC duoc bd sung vao nén nhya PHA véi céc ty 1€
2,4, 6 va 8% cung v6i chat trg tuong hgp PHA-g-MA. Don
phoi liéu dugc trinh bay ¢ bang 3.

Bang 3. Pon phdi liéu khao sat anh hwéng gia cwong cellulose vi
khuén.

Miu

S PHA BC2% BC4% BC6% BC8%
PHA (%) 100 93 91 89 87
PHA-gMA (%) 0 5 5 5 5

BC (%) 0 2 4 6 8

2.4. Phwong phdp phdn tich

Mau dugc phan tich thong qua phd FTIR bang thiét b
Nicolet™ iS20 FTIR Spectrometer trong giai s song tir
400 cm™' dén 4000cm™! & do phén giai 4 cm™'; d6 bén kéo dit
va d6 gidn dai khi dat cta vat li¢u duoc xac dinh trén thiét
bi do co 1y van ning Instron theo tiéu chuin ASTM D-638;
do h?ip thu nudc cia mang duoc xac dinh theo tiéu chuan
1SO-2896. Cac mau dugc cit tir tim thanh cac hinh vuong
¢6 kich thudc bang nhau 1a 2x2 cm, sdy kho & nhiét 6 50°C
dén khéi luong khong do1 (W,) chinh xac dén 103 g. Mau
dugc ngdm trong nudc cit va can lai khdi lugng (W1) sau
cac khoang thoi gian 24, 48, 72, 96 va 168 gio. Phan trim
khdi luong nude hip thy trong miu nhwa composite dugc
xac dinh theo cong thuc:

Do hap thu nudce (%) = Gz o) 0)) x 100

trong do: W la khdi lwgng mang ban dau (g); W 1a khéi lugng
mang sau khi ngadm trong i gio (g).

Goc tiép xuc cua chét 1ong 14 nudc trén nén vét lidu PHA gia
cuong BC duoc xéc dinh theo tiéu chudn ASTM D7334-08. Goc
tiép xtc 1a goc duoc tao ra giita chit nén va duong tiép tuyén duoc
vé tai diém giao nhau giira giot chat long va chat nén ngay khi giot
chét long roi xuéng bé mat vat liéu. bay la goc dugce tao badi chét
long ¢ ranh gii ba pha trong d6 mot chat long, khi (khong khi) va
chét ran (vét liéu).

< S -
3. Ket qua va ban luan

3.1. Khdo sdt anh hwong ciia ham lwgng trg twong hgp dén
tinh chat vt li¢u

Két qua do do bén kéo dut va do gian dai khi dirt ciia vt
liéu khi thay d61 ham luong chat tro twong hop 3-5% dugce
thé hién & hinh 2.
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Hinh 2. Anh hwéng ciia ham lwong chét tro twong hop dén
do ben kéo dwt va do gidn dai khi dit cua vat liéu composite
polyhydroxylalkanoat/cellulose vi khuan.

Tir hinh 2 ¢6 thé théy, khi khong c6 mat cua cht trg tuong
hop, ca do bén kéo dut va do gian dai khi dut cua vat liéu com-
posite PHA/BC déu giam. Do bén kéo dirt cuia vét liéu khi khong
¢ trg tuong hop chi dat 5,29 MPa, théip hon gﬁn mot nira so voi
nhya nén. Khi ham lugng tro trong hop PHA-g-MA ting dén,
d6 bén kéo durt cua vat liéu tang ty 1€ thuan voi ham lugng PHA-
g-MA thém vao, do bén kéo dut ctia vat liéu cao nhét dat 10,73
MPa khi ham lugng trg twong hop 1a 6%. Diéu nay dugc ly giai
do khi b sung BC vao PHA du chi v6i mot
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ham luong tro trong hop ting 1én ciing dong nghia véi mat do
mang khong gian trong cau triic vat liéu tang 1én dan dén két
qua la do bén kéo bi suy giam.

Dua vao két qua do bén kéo dit va do gian dai khi dut, ¢6
thé thiy ham luong tuong hop PHA-g-MA 5% la ham lugng i
uu nhat trong khoang khéo sat. Tuy gia tri d6 bén kéo dut cia
mau MA 5% thip hon so v&i miu MA 6% nhung mat d6 mang
khong gian ting cao khi bé sung qua nhiéu tro twong hop s&
khién cho d¢ gidn dai giam xudng, 1am gidm tac dung cai thién
co tinh cua vat liéu. Do do, vai muc dich df”)ng thoi cai thién do
bén kéo dit va do gian dai cua hé vt liéu composite PHA/BC,
ham lugng twong hop PHA-g-MA 5% s& dugc lya chon dé tién
hanh nghién ctru tiép theo.

3.2. Khdo sdt ham leong sgi cellulose vi khudn gia cwong
dén tinh chat vat liéu

Phé héng ngoai FTIR: Phé héng ngoai cua nhya nén PHA,
soi gia cwong BC va cdc mau vat lidu composite ché tao tir nhua
PHA gia cuong cac ham lugng soi BC khac nhau duoc thé hién
& hinh 3. Pho hong ngoai cia PHA duoc dic trung boi cac peak
dao dong gian doi xung va bat dbi xung cua lién két C-H trong
pham vi khoang 2800 dén 2900 cm, peak & khoang 1720 cm!

ham lugng nho, sy twong tac kém gilra hai
pha d khién cho vét lidu xuét hién diém yéu
tai bé mat phan tach pha, vi thé khién tinh
cht vat liéu bi suy giam. Nhung khi c6 mit
cta chit tro twong hop, cac nhom hydroxyl
cta chat xo tw nhién c6 thé d& dang phan
{ng v&i nhom chire alhydride cua chét trg
twong hop dé hinh thanh céc tuong tac t6t

YT

%T

hon va thanh phan chinh ciia chat trg twong
hop van la nhya PHA cung loai véi nhya
nén [6]. Thém vao do, twong tac thir cip
ciing ¢6 thé duoc hinh thanh thong qua lién

%T
=

1001BC 6% T‘"—\’\/"(

két hydro gitta nguyén tir 6xy cta nhom W m
anhydride va nguyén tr hydro cua soi ty |k "
nhién hodc ngugc lai [7].

Tuy nhién, d¢ gian dai khi dat cua vat 111} Sy s e — e W
liéu lai theo mot xu huong khac. Khi ham | \ ( uﬁ \/W f | R
luong PHA-g-MA ting 3-5%, do gidn dai [ ‘f | /\/N |

khi dut cua vat liéu ting nhe tir 72 1én dén

83%, khi ham lugng PHA-g-MA tiép tuc
tang dén 6%, do gian dai khi dat lai giam
manh va nhin chung, d¢ gian dai khi dirt ciia
vat liéu du da thém trg trong hop van khong
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thé dat duoc nhu ban dau. Diéu nay co thé
giai thich do khi ché tao chat trg tuong hop,
mot phan chét khoi mao peroxit da tham gia
phan tng khau mach ctia nhya nén tao thanh
cdu trac mang khong gian ctng chic. Khi
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Hinh 3. Phé hdng ngoai clia nhwa nén polyhydroxylalkanoat, s¢i gia cwong cellulose vi
khuan va cac mau vat liéu composite ché tao tir nhwa polyhydroxylalkanoat gia cwéng cac
ham lwong sei cellulose vi khuan khac nhau.
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dac trung cho lién két C=0 va peak dic trung cho dao dong uén
cua C-H ¢ 1420, 1375, 1335 va 1278 cm! [8, 9]. Trong khi do,
phd hdng ngoai cua BC lai c6 cac peak dic trung cia nhém OH
& vi tri 3400cm™ va cac dinh khac nim & 900 cm™! va 1160 cm!
dwoc gan cho dao dong gidn cua lién két glycosid C-O-C [9,
10]. Tir két qua phd hdng ngoai c6 thé thiy dugc ham lugng BC
trong vat li€u tang Ién thi dinh déc trung cho nhoém OH ciing c6
su tdng nhe, didu nay duoc giai thich do su xuét hién cua BC
trong vat liéu va mot phﬁn do sy hinh thanh cac lién két hydro
gitta BC va chit trg trong hop. S thay doi 16n nhat trong phd
hong ngoai 14 ¢ vi tri khoang tir 1300-1400 cm! ctia lién két
C-H, khi ham Iugng BC trong vat liéu tang, cuong do cua cac
dinh nay suy giam manh. Két qua nay ciing duoc cung cb boi
cac két qua do tinh chét co hoc trong cac thir nghiém tiép theo
dudi day.

D¢ gidn dai khi dirt: DO bén kéo dut va d gian dai khi dut
ctia nhya nén PHA va cac mau vat liéu composite PHA/BC voi
ham lugng gia cudng khac nhau dugc trinh bay ¢ hinh 4.

12 — 120
=10 s 86 100
] ~
: N .
2 3 ™ 80 =
s \ 56 S|
76 N 60 g
5 4 40 ~
15
2 20
8.51 10.17 12.04 9.29 8.03
0 0
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E=E D6 bén kéo dit  ===P§ gidn dai khi dit

Hinh 4. D6 bén kéo dirt va do gian dai khi dirt cua vat lieu dwa trén
céc ty 1 cellulose vi khun khac nhau.

Két qua khao sat tir hinh 4 cho thdy, khi tang ham lugng
soi gia cuong BC 2-8%, d6 bén kéo dut cua vat liéu c6 xu
hudng ting nhe rdi sau d6 giam dan. Lién két tot giita hydro
v&i nguyén tir 6xy ciia nhom anhydride va nguyén tir hydro soi
t nhién c6 thé 1a nguyén nhan khién cho do bén dat cua vat
liéu ting. Vi ham luong BC 4% d6 bén kéo dut dat cao nhét la
12,08 MPa, tang thém 42% so v6i nhya nén va d¢ bén kéo dirt
thap nhét 1a 8,03 MPa, giam 6% so vdi nhya nén khi gia cuong
8% BC. Diéu nay c6 thé dwoc gidi thich do BC ¢ ban chat wa
nude trong khi PHA lai 1a polyme ky nuéc khién cho néu ham
lugng soi BC gia cudng qué cao s& dan dén tinh trang hai pha
rét kho két hop véi nhau dan dén lam giam tinh chat vat ligu.

D9 gian dai khi dut cua vat liéu lai giam di khi ting dan ham
lugng BC. Nhya nén PHA c6 tinh mém déo, d6 gian dai khi dut
1én dén 129% nhung khi thém ham lwong nho BC, d6 gian dai
khi dat cua vat ligu lai giam xuéng chi con 94%. Ham lugng
BC cang tang thi kha nang gian dai khi dat cua vat li¢u cang c6
xu hudéng gidm manh. Khi ham lugong BC trong vt li¢u dat dén
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8%, gia tri do gian dai khi dut cua vat li¢u 1a 15%, gidm hon
100% so v6i nhya nén khong ¢6 gia cuong. Mot trong nhitng
nguyén nhan ly giai hi¢n tuong nay la do sy twong tac pha kém
hinh thanh nén nhiing diém yéu gitta bé mit phan chia pha.
Mot nguyen nhan khéc ¢6 thé giai thich cho hién tugng nay la
sy xuat hién cia BC dé lam han ché tinh linh dong cua mach
polyme [11] Kha nédng glan dai ban dau cua vt liéu nén tuong
ddi tot, khi suy giam van mot phan van c6 thé dap ting dugc
cac yéu cau st dung trong mot s0 linh vue nhu ché tao cac san
phém gia dung, y té hay mang phu néng nghiép. Tuy nhién, khi
do gian dai gidam manh s€ han ché cac ung dung cua vt liéu, do
d6 can can nhéc cac yéu cau cta Gmg dung dé c6 thé diéu chinh
ham lugng gia cudng phu hop.

Thong qua qua trinh khao sat do bén co hoc cua vat liéu
composite PHA/BC, Iya chon ham lugng gia cuong BC 1a
4% vé6i muc dich t6i wu hoa do bén kéo dirt va do gian dai khi
duat cua hé vat liéu.

Do hdp thu nuwoc: Do hép thu nude cua cac mau duoc xac
dinh trong khoang thoi gian 24, 48, 72, 96 va 168 h, két qua
dugc thé hién ¢ hinh 5.
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0 24 48 72 96 120 144 168
Thoi gian (gio)
Hinh 5. Kha niang hip thu nwéc cha vat liéu composite
polyhydroxylalkanoat/cellulose vi khudn dwa trén céc ty 1& cellulose
vi khuan khac nhau.

Tir hinh 5 ¢6 thé thdy, nhya PHA thé hién rd ban chat ky
nude khi khdi luong mau khong thay ddi trong nhiing ngay
dAu tién. Trong khi d6, bo sung thém BC wa nudc vio nén PHA
lam ting d¢ hép thy nude. Kha nang hép thu nudc cua vat liéu
tang dan 1én khi ham luong BC ting dan 2-8%, Sau chu ky thir
nghiém (7 ngay), kha ning hap thu nudc ciia vat lidu 0,1% va
dat dén 0,7% khi ham lugng BC trong vat liéu 1a 8%. Giai doan
h?ip thu nude manh nhét 13 ¢ 48 h dau, tuy nhién, néu so sanh
voi BC nguyén ban c6 thé hap thu nudc gip nhidu gan khoi
lugng khé cua no thi kha niang hip thu nuéc cua BC gia cudng
trong nén PHA kém hon han. Nguyén nhén c6 thé do sy bao
boc ctia nén nhya xung quanh d 1a can tro qua trinh hap thu.

Goc tiep xuc cua mang: Ket qua do goc tiép xuc cua vat
liéu dugc thé hién ¢ hinh 6.
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Hinh 6. Goc tiép xic cha nwéc va vat lieu composite
polyhydroxylalkanoat/cellulose vi khudn véi cac ham Iwong
cellulose vi khuan khac nhau. (A) polyhydroxylalkanoat; (B) cellulose
vi khuan 2%; (C) cellulose vi khuén 4%:; (D) cellulose vi khu&n 6%; (E)
cellulose vi khuén 8%.
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Pic tinh ky nuéc cia PHA duoc thé hién rit rd thong qua
gbc tiép xtic ciia nude véi bé mat PHA. Khi chua c6 sy xuét hién
cua BC, tiép myén cua giot nudc tai diém tiép xtc tao v6i bé mat
nhya mot goc 97°. Goc nay giam dan di khi ham lugng BC trong
mau ting 1én, nho nhét 1a 82° khi ham lugng BC thém vao dat
10%. Tir két qua nay c¢6 thé giai thich 1a do BC ¢6 tinh ra nudc
nén khi bd sung vao PHA nhin chung da lam giam tinh ky nudc
cua vat ligu [12].

Kha nang hap thy nudc ciing v6i tinh ua nude cua vat lidu
tang 1én rat c6 y nghia trong qué trinh phan huy sinh hoc ciia vat
liéu. Thir nhét, khi tinh va nuée cua vat lidu tang 1én, cac vi sinh
vat va nim mdc s& dé dang bam dinh vao bé mat vat liéu. Thit hai,
moi truong 4m va do 4m cao rét thich hop cho ching phat trién,
ma day la tac nhan chinh gy nén sy phan ra cua nhya trong moi
truong tao compost. Do d6, khi bo sung thém ham lugng nho BC
vao nén nhya PHA, vat lidu s& c6 kha nang phan rd nhanh hon
trong moi truong tao compost. Su thay d6i nay s& thich hop khi
vat liéu duoc str dung cho cac img dung ngéin ngay.

4. Két luan

Trong pham vi nghién ctru nay, anh hudng cua ham lugng
chét tro tuong hop PHA-g-MA va soi gia cuong BC dén tinh
chit vat liéu composite PHA/BC da dugc khao sat. Viéc bd sung
soi gia cuong BC vio nén nhya PHA véi trg tvong hop di lam
thay di tinh chét co hoc, kha nang hap thu nudc va goc tiép xic
ctia nude voi vat lidu. Cac két qua di cho thay, khi thém tir 2-8%
BC vao PHA d6 bén kéo dit ting va giam do gidn dai khi dat.
V61 ham lugng BC gia cuong 4%, do bén kéo cua vat liéu tang
cao nhat 1a 42%, do gian dai khi dut giam tir 129 xudng 86%.
Cac tinh cht co hoc nay phi hop véi cac tmg dung yéu cau kha
ning chiu kéo va do gidn dai khi dut twong ddi voi vong doi
ngan nhu nganh hang gia dung, y t&, néng nghiép. Su c6 mit ciia
BC trong PHA ciing lam ting kha nang hip thu nudc va giam
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tinh ky nudc ciia vat liéu thé hién qua sy giam goc tiép xiic. Cac
yéu to nay nhin chung anh hudng co loi cho qua trinh phan huy
sinh hoc cua vat liéu.

Nghién ctru nay dugc thyc hién trong khuon kho dé tai cép
co s& ndm 2024: “Nghién ctru xdy dung quy trinh ché tao vat
liéu phan huy sinh hoc tir nhya polyhydroxyalkanoates (PHA)
gia cuong cellulose vi khudn (BC)” do Trung tim Cong nghé
Vat liéu chu tri thuc hién. Nhom tdc giad xin tran trong cdm on
Vién Ung dung Cong nghé, Bo6 Khoa hoc va Cong nghé di cip
kinh phi cho nhiém vu nay.
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Thiét ke cau tric nano bac tuan hoan 2D tao hi¢u {ng cong hwong
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Tom tit:

Bai bao trinh bay két qua nghlen ctru ly thuyet va mé phéng cu tric nano bac (Ag) tuin hoan 2D tao hiéu @wng cong
hwéng plasmon bé mat Vung hong ngoai gan. Pé 1am ré co ché cong hwong plasmon bé mat caa clu tric, ly thuyet
cong hwéng plasmon bé mat dinh xir va khong dinh xir da dugc trinh bay. Phuong phap dao ham hiru han trong
mién thoi gian (FDTD) dugce st dung dé mo phéng cac tinh chit quang cuia cau truc nano Ag sap xep tudn hoan
2D va kiém chirng két qua tinh toan ly thuyet thu dugc. Cac tinh toan, mé phéng vé s phu thudc ciia cong huwéng
plasmon bé miit vao chiét suit ciia méi truong xung quanh cho thiy ciu tric dwge dé xuit nhay véi mai truong chit
khi, véi do nhay trung binh 1423,7 nm/RIU (don vi chiét suit) va hé s6 pham chat (FOM) trung binh dic trung cho
dd chon loc 12 110,2 RIU. Céc két qua tinh toin va mé phong 1am nén tang cho viée ché tao cac cim bién chiét suit
plasmonic viing hong ngoai gin nhay véi sw thay ddi nhé ciia méi trwdong xung quanh.

Tir khéa: cam bién plasmonic, cgng hwéng plasmon bé mét, dao ham hiru han trong mién thoi gian.

Chi sé phin logi: 1.3,2.9

Near-infrared plasmonic sensors based on surface plasmon resonances in

two-dimensional metasurfaces of silver nanostructures
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Abstract:

This paper presents the results of theoretical research and numerical simulation of two-dimensional (2D) metasurfaces
of silver (Ag) nanostructures that enable the surface plasmon resonances in the near-infrared regions. To clarify the
mechanism of surface plasmon resonance that appears in the designed structures under electromagnetism stimuli,
the theory of localised surface plasmon resonance and propagating surface plasmon resonance was presented.
The finite-difference time-domain (FDTD) method was used to simulate the optical properties of 2D periodically
arranged Ag nanostructures and to verify the theoretical prediction results. Calculated and simulated results for the
dependence of the surface plasmon resonance and the refractive index of the surrounding medium are performed
and show that the proposed structure is sensitive to the gas environment, with an average sensitivity of 1423.7 nm/
RIU (refractive index unit) and the average quality factor (FOM) characterising the selectivity is 110.2 RIU". The
calculation and simulation results provide a general guideline for plasmonic metasurface sensing device designs that
are sensitive to small changes in the surrounding environment.

Keywords: finite-difference time-domain, plasmonic sensors, surface plasmon resonance.
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1. Md dau

Hiéu Ung plasmon bé mit (Surface Plasmon - SP) xay
ra do sy tuong tac cia song dién tur va dién tir ty do tai bé
mat kim loai ¢o6 kich thudc nho hon bude song, dac bigt voi
cac kim loai quy nhu vang (Au), bac (Ag), bach kim (Pt)...
Dudi tac dong du 1on cia nang lugng dién tur, cac dién i ty
do tai bé mit kim loai s& duoc kich thich. Tai tan sé (budc
song) phu hop, cong hudng s€ xdy ra, bién d6 dao dong tap
thé cua cac dién tir dat gia tri cyc dai. Cong huong plasmon
bé mat gdy ra sy tang cuong dién tr truong tai bé mit phan
cach kim loai-dién moi, dan téi cac twong tic quang manh
tai bé mat: tan xa, hép thu... [1].

Theo S.A. Maier (2007) [2], mét trong nhitng ddi tugng
nghién ctru plasmonic hién nay 13 cic img dung tiém ning
dua trén cac tinh chat dic biét cua cong hudng plasmon bé
mit. Cac cdu tric nano kim loai tao hiéu ung cong huong
plasmon bé mat hap thu hoan toan dnh sang t61 thu hut ngay
cang nhiéu sy quan tim cia cac nha khoa hoc [3]. Cac ciu
trac nay hap thu hau hét anh sang t6i, ngin can bat ky su
phan xa hay truyén qua nao tai vi tri cdng huong. Bén canh
d6, nhitng tinh chat quang hoc nay nhay véi sy thay doi
cia moi truong xung quanh ciu tric, mang lai tiém ning
cho nhiing tmg dung vé cam bién, vi du nhu: cam bién
sinh hoc [4], chdn doan hinh anh [5], phat hién thudc trir
sau [6]. Ngoai ra, cac nha khoa hoc con phat hién cAu tric
plasmonic ciing c6 thé tmg dung cho ting cuong huynh
quang va quang phd Raman [7]. Khong dimng lai tai d6, cac
vat liéu plasmonic cho céc tng dung lién quan dén ning
lugng cling thu hut duoc nhiéu sy quan tim nghién ctu [8].

Do d6, hudng nghién ciru vé cac cau triic nano kim loai
tudn hoan tao ra cic tinh chit quang dic biét thong qua
hiéu g cong hudng plasmon bé mit ngay cang nhan dugc
nhiéu sy cht y. D6 ciing 14 Iy do nhom tac gia lya chon
nghién ctru v& cdu tric nano Ag tuan hoan tao hiéu tng cong
huong plasmon bé mit ving hong ngoai gan dinh hudng
g dung cho cam bién chiét sudt bang tinh toan 1y thuyét

(B)

Hinh 1. Minh hoa c4u triic nano Ag sap xép tuan hoan 2D. (A) Minh
hoa cAu tric 3D; (B) Mt cat clia mot 6 don vi. CAu tric dwoc xac dinh
bdi cac thong sb bao gébm héng sé mang P, dwéng kinh cot polyme D,
chiéu cao cot polyme h, dd day I&p Ag t trén dé thiy tinh va trén dinh
cOt polyme va do day I6p Ag bao quanh cét polyme d.
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va md phong s6. Cu thé hon, cau triic duge lwa chon nghién
cuu la mang hai chiéu (2D) cua cac ph?ln tor dang ct polyme
trén dé thuy tinh dugc pht boi mot 16p mang mong Ag (hinh
1). CAu tric nay dugc dic trung boi hing sé mang (chu ky
tuan hoan) P, dwdng kinh D va chiéu cao 4 cua cot polyme,
d6 day ¢ cua 16p Ag trén dé thuy tinh va trén dinh cia cot
polyme va d¢ day d ctia 16p Ag bao xung quanh ¢t polyme.

2. Phuang phap nghién ciiu

Nhu da dé cap, khi ngudn sang kich thich (4nh séng toi)
tuong tac voi cAu trac kim loai - dién méi, hiéu ung plasmon
bé mit (c6 thé) xuat hién. Dya trén ban chat ciia hién tuong,
hiéu ung plasmon bé mit duge phén loai thanh hiéu Gng
plasmon bé mit dinh xtr (Localised Surface Plasmon - LSP)
va hiéu tmg plasmon bé mit khong dinh xtr (Delocalised
Surface Plasmon - DSP hay Propagating Surface Plasmon
- PSP).

Hiéu mg plasmon bé mat khong dinh x&r gan lién véi
céc bé mat kim loai tiép xuc voi moi truong dién moi. Tai
mat tiép xtc kim loai - dién méi, hi¢u Gtng plasmon bé mat
biéu hién bai cac song dién tir lién két chat ché véi bé mat
kim loai. Piéu nay lam ting cuong dién trudng gan bé mat
theo hudng vudng goc véi bé mit tiép xuc kim loai - dién
moi, dién truong nay suy giam theo ham mil cia khoang
cach tir bé mat kim loai. Mac du plasmon bé mat c6 thé lan
truyén khi chung duoc tao thanh tai tiép xtic kim loai - dién
moi phang, thuc té 1a ching khé c6 thé bi kich thich boi anh
sang lan truyén tu do, vi dong lugng ciia plasmon bé mit 16n
hon ciia 4nh sang kich thich & cing tan sé (budc song) [9].
Dé tao ra plasmon bé mat, nhiéu phuong phap da duoc dé
xuat dé 1am can bang dong luong, bao gdm: (i) Str dung két
hop lang kinh nhiam ting dong lugng cia anh sang toi; (ii)
Tan xa tir khuyét tat hinh hoc (dang 16) ciia mang mong kim
loai c6 thé tao céac plasmon bé mit cuc bd va (ii1) CAu trac
cach tu (grating) trén bé mit kim loai [10].

Trai ngugc v6i ban chat lan truyén séng trén tiép xuc
kim loai - dién moi ctia hiéu ung plasmon bé mat khong
dinh x1, hiéu Gng plasmon bé mat dinh xt 1a két qua cua
qué trinh dao dong tap thé cua cac dién tor tu do dudi kich
thich cua song dién tr va bi gidi han & bé mit cua phén tor
kim loai. Khac véi kim loai khéi, hiéu ing plasmon bé mat
& cac phan tir kim loai kich thudc nano c6 thé duge kich
thich truc tiép boi song dién tir lan truyén trong ving nhin
thy. Cac dién tir tu do dao dong diéu hoa do truong dién tir
dao dong khi ngudn sang kich thich twong tac véi phan tir
kim loai. Cong hudng xdy ra khi tan s (budc séng) ctia anh
sang t6i phu hop voi dao dong tap thé cua cac dién tir ty do
tai bé mat phﬁn tr kim loai, dan t&i xuét hién cac tinh chat
quang dac biét [11].
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Theo d0, céu tric Ag tuan hoan 2D duoc gidi thidu &
phan 1 ¢6 thé mang lai ca hiéu Gng plasmon bé mat dinh xt
va khong dinh xtr. i v6i hiéu img plasmon bé mat khong
dinh x hinh thanh trén bé mat cdu trac Ag tuan hoan 2D,
diéu kién cong hudong duoc moé ta boi 1y thuyét nhiu xa
cach tir nhu sau [2]:

EPSP = Exy +méx +le (1)

trong do, ];PSP 1a vec-to song cua PSP va duoc biéu dién
boi:

)

kPSP

voi k 14 hinh chiéu trén mt phang xoy clia vec-to song toi
k V01 g0c t6i 0

k, =k,sin@ 3)

éx va Gy la cac vec-to mang ddo theo truc x va y, dugc
dinh nghia boi:

éx_z’PTﬂ-ZX
2x 4
G, ==,

y

Trong truorng hop P = P P, budc song cong hudng
¢6 thé dugc xép xi nhu sau:

©)

trong do, m, [ lan luot 1a bac nhidu xa theo hudng x va y;
g, vae, mo ta ham dién moi cia moéi truong xung quanh
va kim loai Ag. Hi€u ting plasmon
bé mit khong dinh xi&r phu thudc

ttr tw do tai bé mat kim loai, hinh dang va kich thudc cua
phan bd dién tich [11]. Theo cach do, tin s (budc song)
cong hudng va tinh chat quang cua cdu tric tai cong hudng
plasmon bé mait s& thay ddi theo kich thudc ciia phan tir kim
loai, hinh dang cua phﬁn ti kim loai va moi truong dién moi
xung quanh [12].

Bén canh cac tinh toan ly thuyét, dé xem xét cac dic
tinh quang hoc cia cdu tric nano Ag di dugc gioi thidu
trong phan 1 dudi kich thich cta séng dién tir, cac tinh toan
mo phong sb ciing duoc thuc hién thong qua viée str dung
phuong phap dao ham hiru han trong mién thoi gian (Finite-
Difference Time-Domain - FDTD) dugc tich hop trong
phan mém thuwong mai Lumerical [13]. D6i voi cdu trac
tuan hoan 2D, dic tinh cta ciu tric c¢6 thé thu duoc tir mot
6 don vi v6i diéu kién bién phu hop. O tinh toan don vi can
dugc dinh nghia trudc khi mién FDTD duge xac dinh; kich
thude cta chung phy thude vao cau hinh nghién ctru. Khong
gian tinh toan dwoc roi rac hoa bang phuong phap chia ludi
ddng nhit v6i phan tir ludi ¢ kich thude 1 nm. Dinh va day
ctia mién FDTD dugc sir dung 16p hap thu hoan hao (Perfect
Matched Layers), cung voi cac mit xung quanh tuan hoan
(Periodic Condition). Nguén song phéng v6i phan cyc dién
truong theo phuong x duge st dung lam song téi. Phia trén
va dudi cdu tric, hai bo thu dugc sir dung dé thu nhan anh
sang (song dién tir) phan xa va truyén qua cau tric.

3. Két qua va ban luan

Hinh 2 mo6 ta phé phan xa cua cAu trac duoc dé xuét
tai hinh 1 dudi goc toi vudéng goc mit phang cau trac. Cac
tham sd céu tric bao gém duong kinh cét polyme D=1000
nm, chiéu cao cot polyme #=800 nm, do day 16p Ag =100
nm va (i) do day 16p Ag bao xung quanh cdt polyme d=30
nm va chu ky tudn hoan P cia cdu triic c6 cac gia tri 1200,
1300, 1400, 1500, 1600, 1700 va 1800 nm hodc (ii) chu ky
tuan hoan P=1400 nm va d6 day 16p Ag bao xung quanh cot

(A) 1,0
vao ham dién moi cia mdi truong
va kim loai, bac nhicu xa va hang so 038
mang cua cau tric tuan hoan. £ i
= )
\ ~m
Cong hudng plasmon bé mat &
. o gAs e A , © 04
dinh xr doi véi cau tric nano Ag o
‘A , 5 , 2 ==
trong nghién ctru nay c6 thé dugc 0.2}
kich thich bdi anh sang c6 tan sb
o . i a 5 ; :
(bude song) thich hop. Tuy nhién, e

viéc du doan chinh xéc tan sd (budc
song) cong huong 1a khong thuc té.
Céc nghién ctru vé hi¢u tng plasmon
bé mat dinh x{ chi ra rﬁng, hi¢u ing
nay phu thuoc manh vao mat do dién
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Hinh 2. Phé phan xa cta c4u tric nano Ag tuan hoan 2D dwoc minh hoa tai hinh 1 dwéi tac
dong ctia ngudn sang téi vudng goc véi mat phang cau tric. (A) D=1000 nm, d=30 nm, h=800
nm, =100 nm va P thay déi trong khoang 1200-1800 nm; (B) D=1000 nm, P=1400 nm, h=800 nm,
=100 nm va d thay ddi trong khoang 0-50 nm.



polyme d=0, 10, 20, 30, 40 va 50 nm. Ciu 1800
tric tu?m hoan 2D cua cac cot polyme dé 1750
lam nén cho cau tric duoc nghién ciru. p—
C6 thé nhén thay tai hinh 2A, tai moi chu

ky P, phd phan xa ciia cau trac déu xuat ~ E 1650
hién hqi day tai do d6 phan xa thép hop ‘:', 1600
mirc nén trung binh. Pac tinh nay xuat .§ 1550
phat tir cong huong plasmon bé mat dinh o p—
xr va khong dinh xr. Quan sat chi tict §

cho thay trén phd phan xa ciia cdu triic -
tuong Ung vai tat ca cac chu ky P duoc 1400
xem xét déu xuét hién mot vi tri cong 1350
hudng lan can tai bude song 1325 nm va —

hau nhu khong thay doi khi chu ky tun 1
hoan P thay d6i. Két qua nay phu hop
v6i tinh chat d dugc trinh bay phia trén
ctia cong hudng plasmon bé mit dinh xu.
Nguoc lai, day cong hudng con lai dich
chuyén sang ving budc song 16n hon khi
chu ki tudn hoan P cua cdu truc ting 1én.
Phén tich chi tiét hon cho thay, cac budc
song cong huong co xu hudng thay dbi tuyén tinh véi chu
ky tudn hoan, vi tri budc song cong huong phu hop voi cong
thirc. Diéu nay dua toi két luan rang, budc song cong huong
ndy c6 nguon gbe 1a cac plasmon bé mat khong dinh xur.
Ddi véi cac gid tri khac nhau cua hang sb mang, P=1400 nm
mang lai phd phan xa v6i mot day phan xa 16 rang, do tuong
phén cao nhat tai budc séng ~1443 nm.

1,02

Quan sat hinh 2B nhan thay, khi d¢ day cua 16p Ag bao
quanh cot polyme thay d6i, phd phan xa cua cau trac thay
d6i. Lop Ag xudt hién, ngan can anh sang truyén qua, dong
thoi lam thay doi tinh chat cua hiéu ung plasmon bé mit
do lam thay ddi phan bd cua dién ti tu do. Diéu nay duogc
thé hién dic biét 16 rang khi thong s6 nay thay doi tir 0 1én
10 nm, khi d6 day cong hudng thir 2 trong phd phan xa tai
d=0 nm tai budc séng ~1500 nm tré' nén twong phan hon
va ¢6 xu hudng dich vé bude song ngan hon khi d=10 nm.
Khi tiép tuc - tang d6 day 16p Ag d bao quanh cot polyme, c6
thé nhan thdy budc song cong huong tiép tuc dich vé budc
song ngan, dat gia tri on dinh véi d=30 nm (khi do day 16p
Ag ting 1én, phd phan xa cua cAu triic gan nhu khong d6i).
Bén canh do, c6 thé nhan thay, trong cac do day 16p Ag dugc
xem xét, d= 30 nm cho phd phan xa voi ddy cong hudng 6 on
dinh, tuong phan cao, tach biét khoi nén phan xa.

Vi véy, cdu tric voi cac thong sé P=1400 nm, /=100 nm,
D=1000 nm, /=800 nm va d=30 nm dugc lua chon dé thuc
hién céc nghién ctru tiép theo khi cac chiét suit cua moi
truong xung quanh thay doi.

Hinh 3 mé ta phd phan xa cta cau trac duoc dé xut khi
chiét sudt moi truong xung quanh thay doi tir 1,0 dén 1,20,
tuong tmg véi moi truong khi - hoi. Trong pham vi phd dwoc
xem xét, mot vi tri ddy phan xa tuong Ung voi mau xanh
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Hinh 3. Ban dd mau thé hién sw thay dbi bwéc séng cdng hwéng va hé sé phan xa
cla cau tric nano Ag tuan hoan 2D vé&i cac thong s6 P=1400 nm, =100 nm, h=800 nm,
D=1000 nm va d=30 nm khi chiét sudt méi trwérng xung quanh thay déi trong khoang
1,0 dén 1,2. Mau xanh dam va mau dé dam moé ta twong ng hé sé phan xa dat gia tri cuc
tiéu (~0) va gia tri cwc dai (100%) trong chiét suét nghién ctru.

dam duoc quan sat kha rd rang. C6 thé nhan thiy, ving mau
xanh dam dich chuyén 1én trén khi chiét suat moi truong
xung quanh ting 1én, diéu nay biéu thi su dich chuyén cong
hudng sang budc song dai hon. Ngoai ra, mdi sy thay ddi nho
trong chiét sudt cia mdi trudng xung quanh dan dén su dich
chuyén dang ké cua budc song cong huong, diéu nay phu hop
cho ting dung cam bién chiét suat co do nhay cao. Thém vao
d0, c6 thé nhan thiy cong hudng quan sat dugc co do twong
phan cao, nhu vdy dam bao hi¢u suét cta cac linh kién cam
bién khi hoat dong trong méi truong c6 nhidu.

Bang 1 liét ké cac thong sd quang hoc cua linh kién
cam bién khi chiét suét thay ddi tir 1,0 (khong khi) dén
1,20 (hoi nudc), budc song cong hudng tuong tng cung do
nhay va hé sb phém chat. Bo nhay, dugc dinh nghia béng
S =AA/An, thay d6i trong khoang 1350-1500 nm/RIU cho
khoang chiét suat dugc xem xét v6i An va AA 1a d6 thay
d6i chiét suat va do dich chuyén budc song twong tmg. Gia
tri trung binh ctia d§ nhay tinh toan dugc la ~1423,7 nm/
RIU. Ngoai ra, mdt yéu t quan trong khac khi xem xét dén
hoat dong ctia cam bién do6 1a do chon loc, duoc danh gia
bang hé s6 pham chat FOM. Thong s6 nay dugc xac dinh
tai vi tri cong huodng boi ty sb gilta d6 nhay va ban d6 rong
ctia phd cong huong (FWHM) FOM = S/FWHM [14] va
thay ddi trong khoang tir 99 dén 124 RIU"' ddi v6i ving
chiét suat duoc nghién ctru. Gid tri trung binh cta thong s6
nay khoang 110,2 RIU"! cho viing chiét suét tir 1,0 dén 1,20.
So sanh v&i két qua cong bd ciia T.K. Nguyen va cs (2017)
[15] khi méi truong chiét suit twong dong, céu trac cam
bién dugc dé xuat co do nhay cao hon ~1,3 1an (1423,7 so
voi 1109 nm/RIU) va d6 chon loc cao hon ~2,8 lan (110,2
so voi 38,8 RTU™).

10
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Bang 1. Tinh chat quang cua linh kién cam bién khi chiét suat moi
trwong thay doi 1,0-1,2.

Chiét sudt  Buwéc song cong hwéng Do nhay Hé s6 pham chét
(RIU) (nm) (nm/RIU) (RIUY)
1,0 1442.9 - -
1,01 1457,5 1460,0 123,73
1,02 1471,4 1390,0 106,60
1,03 1485,6 1417,0 126,07
1,04 1500,0 1444,0 115,52
1,05 1514,7 1473,0 115,53
1,06 1528,7 1393,0 107,32
1,07 15429 1420,0 117,07
1,08 1557,3 1446,0 107,35
1,09 1570,9 1359,0 108,11
1,10 1585,9 1499,0 107,30
1,11 1600,0 1410,0 108,13
1,12 1614,4 1435,0 108,06
1,13 1629,0 1461,0 118,97
1,14 1642,6 1363,0 99,13
1,15 1656,4 1385,0 99,00
1,16 1671,8 1539,0 118,93
1,17 1686,2 1435,0 99,17
1,18 1700,8 1461,0 121,35
1,19 1714,3 1350,0 99,19
1,20 1728,0 1371,0 110,12
Trung binh 1423,7 110,2
4. Két luan

Bai bao trinh bay cau triic nano Ag sip xép tuan hoan 2D
tao hiéu (mg cong hudng plasmon bé mit ving hdng ngoai
gan bang nghién ctru 1y thuyét va mo phong. Ly thuyét vé
hi€u ung plasmon bé mit, phuong phap s6 dé giai bai toan
dién tir cta cdu trac nano Ag di duoc trinh bay. Két qua mo
phong sb vai su thay doi cua hing sé mang va do day 10p Ag
bao quanh cot polyme da dugc trinh bay, phan tich va kiém
ching 1y thuyét. Tiép do, sy thay doi cua hién tugng cong
huong d6i véi chiét sudt moi truong khi-hoi dugc nghién
ctru. Két qua cho thay, ciu trac dé xuét c6 do nhay cao hon
~1,3 1an va do chon loc cao hon ~2,8 14n so véi mot s6 ciu
trc twong ty duge nghién ciru trude d6. Cau tric ma bai bao
dé xuét co trién vong phat trién thanh linh kién plasmonic
ting dung cho y sinh hoc hoat dong trong ving hong ngoai
gan. Pay 1a hudng nghién ciru méi ma nhom tac gia la mot
trong sb it nhom dang nghién ctru tai Viét Nam.
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Nghién ctru nay dugc tai trg bdi Truong Pai hoc Khoa
hoc va Cong nghé¢ Ha N6i, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam trong dé tai ma s USTH.AE.01/23-24. Céc
tac gia xin tran trong cam on.
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Burd dau nghién cifu chuyén gen vao chiing nam soi the pham
Aspergillus luchuensis AL1 sir dung vi khuan Agrobacterium tumefaciens

Thai Hanh Dung', Trinh Thi Minh!, Ngé Anh Ngoc', Nguyén Thi Ngin Giang', Tran Vin Tuin" "

'Phong Genomic, Phong Thi nghiém Trong diém Cong nghé Enzym va Protein, Truong Pai hoc Khoa hoc Ty nhién, Bai hoc Quéc gia Ha Néi, 334 Nguyén Trdi, phuong Thanh Xudn Trung, qudn Thanh Xudn, Ha Ngi, Viét Nam
*Bg mén Vi sinh vt hoc, Khoa Sinh hoc, Treong Dai hoc Khoa hoc Tu nhién, Pai hoc Qutfc gia Ha Ngi, 334 Nguyé?z Trai, phuong Thanh Xudn Trung, qudn Thanh Xudn, Ha Noi, Viét Nam

Ngay nhdn bai 1/7/2024; ngay chuyén phan bién 4/7/2024; ngay nhan phan bién 9/8/2024; ngay chip nhan ding 19/8/2024
Tom tat:

Aspergillus luchuensis 13 1oai nAm soi ndi tiéng trong cong nghiép san xuit rwou truyén thong tai Nhat Ban. Day 1a loai nim soi
an toan va khong sinh ddc t6 ndm. Nam soi A. luchuensis c6 kha ning sir dung nhiéu loai co chét gia ré va sinh tong hop nhiéu
loai enzyme c6 gia tri nhw amylase, protease, xylanase. Tuy nhién, cic nghién ciru vé cii bién di truyén ¢ A. luchuensis vin con
twong doi han ché, dic biét 1a tai Viét Nam. Nghién ciru nay gi6i thiéu chiing A. luchuensis AL1 ¢c6 ngudn gdc tir thwe phim,
dugc phan loai dya trén dic diém hinh thai va phan tich trinh tw ba ving gen ddc 1ap gdm ITS ciia rDNA, gen p-tubulin (benA)
va calmodulin (CaM). Buéc diu nghién ciru nay di thanh cong trong chuyen gen vao A. luchuensis AL1 nho sir dyng vi Khuén
Agrobacterium tumefaciens va gen khang hygromycin B. Hiéu suit chuyén gen dat 40 thé chuyén gen/10° bao tir nam va khong
xuét hién cac khuin lac dwong tinh gia. Véi phwong phap chuyen gen nay, ching A. luchuensis AL1 da dwgc tich hop thanh cong
thém gen mi héa protein huynh quang xanh (GFP) dudi sw diéu hoa ciia promoter gpdA tir nAm Aspergillus nidulans. Phan tich
cac chiing chuyén gen GFP dwd6i kinh hién vi huynh quang cho thiy sy biéu hién manh ciia protein GFP ¢ toan hé sgi ciia nAm.

Tir khod: Aspergillus luchuensis, chuyén gen nho vi khuin Agrobacterium tumefaciens, gen khang hygromycin B, huynh quang
xanh (GFP).
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Abstract:

Aspergillus luchuensis is a filamentous fungus renowned in the traditional alcohol production industry in Japan.
This species has been proven to be safe and does not produce fungal toxins. The A. luchuensis fungus is capable
of utilising various inexpensive substrates and synthesising many valuable enzymes such as amylase, protease,
and xylanase. However, research on genetic modification in A. luchuensis remains relatively limited, especially
in Vietnam. This study introduced an A. luchuensis AL1 strain derived from food, which was classified based on
morphological characteristics and sequence analysis of three independent gene regions, including the ITS of rDNA,
B-tubulin (benA) gene, and calmodulin (CaM) gene. Initial research on gene transfer into A. luchuensis AL1 using
Agrobacterium tumefaciens and the hygromycin B resistance gene has been successful. The efficiency of genetic
transformation reached 40 transformants per 10° fungal spores, and no false-positive colonies were observed. With
this gene transfer method, the gene encoding green fluorescent protein (GFP), regulated by the gpdA4 promoter from
Aspergillus nidulans, was successfully transferred into the A. luchuensis AL1 strain. Analysis of the GFP-tagged
transformants under a fluorescence microscope showed strong expression of the GFP protein in the fungal mycelia.

Keywords: Agrobacterium tumefaciens-mediated transformation (ATMT), Aspergillus luchuensis, green fluorescent
protein (GFP), hygromycin B antibiotic resistance gene.

Classification numbers: 1.6, 2.10, 4.6
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1. Dat van de

Nam Aspergillus luchuensis da dugc sir dung rong réi
trong qua trinh san xuét hai loai ruou chung cét truyén
thong cua Nhat Ban la rugu shochu va rugu awamori. Ngoai
ra, A. luchuensis ciing dugc dung dé san xuét ruou sake,
ruou gao, makgeolli, meju, twong dau nanh va nudc tuong
& Trung Qudc va Han Qudc [1, 2]. Nam soi 4. luchuensis
tiét ra nhiéu loai enzyme gitp thity phan céc nguyén lidu thd
nhu gao, Iua mi, khoai lang thanh duong, phu hop cho 1én
men ruou. Bén canh do, 4. luchuensis cling tiét lwong 16n
axit citric vao moi truong nuoi céy, gitp duy trinh pH thap
va han ché van dé tap nhiém vi sinh vét khac trong qua trinh
1én men [3]. NAm A. luchuensis c6 cac dic diém hinh thai
tuong tu voi Aspergillus niger va Aspergillus tubingensis
trong cung phan nhém Aspergzllus den Nigri. Tuy nhlen
cum gen tham gia vao sinh tong hop cac loai doc t6 nim
(mycotoxin) nhu ochratoxin A va fumosinin B2 khong c6
mit trong hé gen ctia A. luchuensis khi so sanh v&i nAm A.
niger. Diéu ndy xac nhan sy an toan ctia ndm A. luchuensis
trong san xuat thyc pham va d6 udng [2].

Hién nay, viéc thuc hién cai bién di truyén ddi voi ndm
A. luchuensis van con tuong dbi han ché. Mot s6 nghién
ctru vé CRISPR/Cas9 trong bat hoat gen, chuyén gen
thong qua té bao tran (protoplast), hay chuyén gen thong
qua vi khuan Agrobacterium tumefaciens (ATMT) da
dugc ap dung 0 A. luchuensis. Trong d6, cac marker chon
loc thuong duogc su dung la gen khang khang sinh nhu
hygromycin B, phleomycin. Tuy nhién, cac thé chuyén gen
thuong kém bén khi cay truyén va chi dat khoang 21% thé
chuyén gen bén thong qua hé thdng CRISPR/Cas9 khi gen
khang hygromycin B dugc lua chon lam marker chon loc
[4]. Phuong phap chuyén gen ATMT dugc cho 1a ¢6 loi thé
hon trong chuyén gen & nam sgi nho higu qua chuyen gen
cao, gia thanh r¢ do khong can phai tao té bao trdn va ving
T-DNA duogc tich hop bén vao trong hé gen ctia vat chu [5].
Gan déy, cac hé thong chuyen gen hiéu suét cao sir dung
phuong phap ATMT cho nam 4. niger di dugc phat trién
[6, 7]. Dic biét, sy xuat hién cta cac thé chuyén gen duong
tinh gia & cac ching A. niger khac nhau da bi tc ché dang ké
nho k¥ thuat pha mang [6]. Nghién ctru ndy da cho thy viéc
str dung phuong phap ATMT dé cai bién di truyén ¢ nim
A. luchuensis voi marker chon loc 1a gen khang khang sinh
hygromycin B véi k¥ thuat phit mang rat hi¢u qua. Ching
t6i ciing da thuc hién thanh cong viéc biéu hién protein
huynh quang xanh (GFP) ¢ nam 4. luchuensis AL,

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

Chung ndm soi A. luchuensis AL1 c6 ngudn gdc tir thuc
pham dugc luu gilt trong b suu tdp ching giong cia Phong
Genomic, Phong thi nghi¢ém Trong diém Cong nghé Enzym

JHOAHOC . [

va Protein. Chung vi khudn Ag. tumefaciens AGL1 chuia
plasmid Ti siéu doc luc (plasmid pTiBo542 véi cac gen vir
b6 sung tir ching Ag. tumefaciens A281) véi pham vi vat
chu rong va hiéu suit chuyén gen cao dugc sir dung cho cac
thi nghiém chuyén gen st dung phuong phap ATMT [8].

Vector nhi thé pGreen2 bao gdm gen khang khang sinh
hygromycin dudi sy diéu hoa ciia promoter gpdA tir ndm
Aspergillus nidulans va doan gen ma hod protein huynh
quang xanh GFP dudi sy diéu hoa ciia promoter gpdA tir
nam A. nidulans. Vector pGreen2 dugc cung cip bai Phong
Genomic, Phong Thi nghiém Trong diém Cong ngh¢ Enzym
va Protein [9].

2.2. Phwong phdp nghién citu
2.2.1. Thu bdo tir ndm

Chung ndm soi 4. luchuensis AL1 dugc nudi trén moi
truong PDA (potato dextrose agar) trong 5 ngay ¢ 30°C.
Nude cit vo trung duge bd sung 1én bé mit dia va bao tir
duogc tach ra khoi hé soi ndm nhd que gat vo trung. Hon hop
dich thu duogc tir dia nuoi céy duoc loc qua mang Miracloth
(Puc) va ly tam trong 15 phut véi toe do 4000 vong/phiit.
Bao tir nAm ALI trong phan cin ly tim duoc tiép tuc rira
thém 2 14n v6i nude cit vo trung va dugc pha vé nong do
106 bao tir/ml phuc vu céc thi nghiém ké tiép.

2.2.2. Xdc dinh déc diém hinh thdi ciia ching Aspergillus
luchuensis ALI

5 ul dich bao tir cia chimg AL1 ¢ nong d6 106 bao ti/ml
duoc nhd 1én moéi truong CYA (Czapek Yeast Extract
Agar) (0,5% cao nam men, 3% sucrose; 0,3% NaNO,,
0,1% KH,PO,; 0,05% KCl; 0,05% MgSO,.7H,0; 0,001%
FeSO, 7H O; 0 005% CuS0O,.5H,0; 0,001% ZnSO 7H O;
2% agar; pH 5,5) dé quan sat hmh thai hé soi ndm va cudng
sinh bao tir. Mau duoc nudi & 30°C trong 4 ngay.

2.2.3. Binh danh chung Aspergillus luchuensis ALI
bang gidi trinh tw

DNA hé gen cua chung A. luchuensis AL1 dugc tach
chiét tir hé soi ndm [9]. Khuéch dai ving trinh tu ITS,
B-tubulin (benA) va calmodulin (CaM) tt DNA h¢é gen voi
cac cp moi dic hiéu (ITS1/ITS4 ding cho khuéch dai doan
ITS, Bt2a/Bt2b dung cho khuéch dai doan gen benA, Cmd5/
Cmd6 ding cho khuéch dai doan gen CaM) va tinh sach
(bang 1). Vung ITS, B-tubulin va calmodulin dugc giai trinh
tu boi 1st BASE (Singapore) va dugc phan tich, so sanh véi
di liéu GenBank. Tur cac thong tin thu dugc, cay phat sinh
chung loai dugc xay dung nho ph?m mém MEGA11, dua
trén phuong phap Neighbor Joining vdi md hinh sao chép
mau (bootstrap) 1000 lan.
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Bang 1. Cac cép moéi sir dung trong nghién ctru.

Tén mdi  Trinh tu (5-3) Ngudn tham khio
ITS1 TCCGTAGGTGAACCTGCGG

ITS4 TCCTCCGCTTATTGATATGC B

Bt2a GGTAACCAAATCGGTGCTGCTTTC

Bt2b ACCCTCAGTGTAGTGACCCTTGGC I

Cmd5 CCGAGTACAAGGAGGCCTTC

Cmd6 CCGATAGAGGTCATAACGTGG 2]

GFP-F ATGGTGAGCAAGGGCGAG

GFP-R  TCACTTGTACAGCTCGTCCATGC Pl

2.2.4. Panh gid mirc @6 man cam cuia ching ndm
Aspergillus luchuensis ALI voi khang sinh hygromycin B

10 pl dich bao tir nAm ¢ néng do 10 bao ti/ml duge nho
1én moi truong CDA (Czapek Dox Agar) (3% sucrose; 0,3%
NaNO, 0,1% KH,PO,; 0,05% KCI; 0,05% MgSO,.7H,0;
0001% FeSO, 7H O 0,005% CuSO,.5H,0; 0,001%
ZnS0O,.7TH,0O; 2% agar; pH 5,5) da duorc them 300, 600
va 900 mg/l khang sinh hygromycin B va nudi cly trong
5 ngay & 30°C. Nong do khang sinh hygromycin B trc ché
hoan toan sy sinh truéng ciia ching nim A. luchuensis AL1
s& dugc st dung cho thi nghiém chuyén gen.

2.2.5. Chuyén gen vao nam Aspergillus luchuensis ALI
va xdc nhdn cdc thé chuyén gen

Viée chuyén gen vao chung A. luchuensis AL1 dugc thuc
hién twong tw voi chuyén gen nhd vi khudn Ag. tumefaciens
vao nam A. niger st dung k¥ thuat pha mang [6]. Vector
nhi thé pGreen2 duoc bién nap vao ching vi khuan Ag.
tumefaciens AGL1 bang xung dién. B sung 200 ng vector
pGreen2 vao dng chira sin 50 pl té bao AGL1 kha bién, tron
nhe va chuyén toan bo hdn hop sang cuvet 2 mm cim trén
da. Pat cuvet vao budng dung hop cua hé thdng chuyén gen
bang xung dién Gene Pulse Xcell™ Electroporation System
(Bio-Rad, Hoa Ky) va kich hoat xung dién voi cac thong
s6 2500 V, 400 Q va 25 uF. Thém vao cuvet bién nap 500
pul moi trudng LB (Luria Bertani) 16ng va tron déu. Tién
hanh nuoi lic hdn hop chira AGL1 di bién nap trong 1 gio
& 28°C voi toe d6 200 vong/phut. Sau 1 gio, dich nu6i duge
ly tdm trong 20 gidy ¢ toc do 8000 vong/phut. Tién hanh
cAy trai phan can ly tam trén dia LB c6 bo sung khang sinh
kanamycin & ndng d6 100 mg/l va nudi cdy 2-3 ngay & 28°C.
Céac khuan lac duoc kiém tra da nhan dugc vector pGreen2
nhd PCR v6i cap moi ding cho khuéch dai doan gen ma hoa
protein huynh quang xanh: GFP-F/GFP-R.

Vi khudn Ag. tumefaciens AGL1 da dugc xac nhan 1a
mang vector pGreen2 duoc sir dung dé thyc hién chuyén
gen vao chiing 4. luchuensis AL1. Vi khuan va bao tir ndm
(ndng d 10° bao ti/ml) duge dong nudi cdy trén moi truong
IM (Induction Medium) c6 chira 200 uM acetosyringone
(AS) trong 60 gio ¢ 20°C. Mang gidy loc cellulose dugc
chuyén sang méi trudng chon loc CDA b6 sung khang
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sinh hygromycin B (300 mg/l) va khang sinh cefotaxime
(300 mg/l). 10 ml moi truong CDA ¢6 hygromycin B va
cefotaxime tiép tuc dugc d6 1én mang cellulose. Tiép tuc
sang loc trén mdi truong CDA c6 chura hygromycin B (300
mg/l) cac khuan lac ndm xuét hién trén moi truong chon loc
sau 4 ngay u ¢ 30°C.

Cac thé chuyén gen khang khang sinh hygromycin sau
d6 dugc thudn khiét va nudi cay dé tach chiét DNA tong so.
Su tich hop cua cdu trac biéu hién protein GFP vao hé gen
nam dugc kiém tra nho PCR véi cap moi GFP-F/GFP-R.
Sy biéu hién cua protein GFP ¢ h¢ sgi cua cac thé chuyén
gen dugc quan sat dudi kinh hién vi huynh quang Axioplan
(Carl Zeiss, buc).

3. Két qua va ban luan
3.1. Xdc dinh chiing ndm Aspergillus luchuensis AL1

Sau 4 ngay nudi cy trén moéi truong CYA, ching ALI
da sinh trudng tao hé sgi mau tring va bao tir mau den (hinh
1A). Quan sat dudi kinh hién vi, h¢ soi cua nam AL bao
gdm ciu tric soi phan nhanh, cdu trac sinh bao tir dang hoa
ctc (hinh 1A). Cac dic diém trén twong dong voi cac dic
diém ctia nAm Aspergillus thuéc phan nhom Nigri [13].

Do cac ddc diém hinh thai cta A. luchuensis tuong ty voi
A. niger va A. tubingensis trong phan nhom Nigri nén rat
kho phan biét cac loai nay vdi nhau néu dua trén dic diém
kiéu hinh [3]. Phan tich tong hop cac trinh ty rDNA-ITS,
B-tubulin, calmodulin cho thay cac ching A. luchuensis
khac biét voi A. tubingensis va A. niger [14]. Ching toi tiép
tuc dinh danh dya trén trinh ty cua 3 vung gen bao thu:
trinh ty vung ITS cia rDNA, trinh tu gen B-tubulin (benA)
va gen calmodulin (CaM). Ké tir nam 2012, trinh tw ving
ITS duoc chép nhén la ma vach DNA chinh thtic dung cho
phan loai nim. Tuy nhién, trinh tu ving ITS khong du dé
xac dinh chinh xéc tit ca cac loai nAm thudc chi Aspergillus
va do d6, can phai c6 cac marker thir cap dé phan loai. Vi Iy
do nay, calmodulin, B-tubulin hodc tiéu don vi 16n thir hai
RNA polymerase IT (rph2) di duoc d& xuat 1am cac marker
thir cap. Gen rpb2 khong dé khuéch dai, khién viéc sir dung
n6 nhu mot marker thr cap tuong d6i kho khan dbi véi mot
s6 loai ndm. Gen bend rat dé khuéch dai, nhung da dugc
béo cdo 1a cé su khac nhau vé sb luong intron va d6i khi
thyc hién phan tng PCR dan dén viéc khuéch dai cac gen
paralogous [15]. Mat khac, CaM rat dé khuéch dai va c6 thé
dung dé phan biét giita hau hét tit ca cac loai ndm thudc chi
Aspergillus. Ngoai ra, co so dif liéu vé trinh ty CaM gan nhu
hoan chinh cho tat ca céac loai dugc chép nhan. Noi chung,
dé co6 thé xac dinh chinh xac loai thudc chi Aspergillus va
Penicillium, cac gen benA va CaM thudong dugc lya chon
dé c6 thé cung cap cac thong tin tot hon [14]. Thong tin vé
trinh tu ITS, bend va CaM duogc so sanh véi dir liu trén
GenBank. Cac thong tin thu dugc da cho phép xay dung cay
phat sinh chung loai (hinh 1C).
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(A) (B) ITS_benA_Cam__ M

6 kb
3 kb

1kb

© -
ASpargilas tibingensiS(NR .31 293) Aspergillus luchuensis (PP315916)

Aspergillus luchuensis (LC573656)
Aspergillus luchuensis (KY416564)
Aspergillus niger (MH204832)
AL1 (benA)

Penicillium rubens (OR777278)

86| Aspergillus luchuensis (NR_135449)
100{| AL1 (ITS)
Aspergillus niger (NR_111348)
Aspergillus fumigatus (NR_121481)

Penicillium oregonense (NR_145178) 0.05

Aspergillus luchuensis (MW294162)

4| AL1 (CaM)
Aspergillus luchuensis (MF185912)

|- Aspergill is (M2027987)
Aspergillus tubingensis (KY612372)
Penicillium rubens (0Q205247)

Hinh 1. Dac diém hinh thai, cdu tric sinh bao tir va dinh danh
ching nadm Aspergillus luchuensis AL1 dwa trén trinh tw viing
ITS, gen benA va CaM. (A) Hinh thai chdng nAm AL1 nuéi cay trén
CYA sau 4 ngay & 30°C va cAu trdc sinh bao t&r quan sat duwéi kinh
hién vi; (B) Két qua khuéch dai vung ITS, gen benA va CaM nho
PCR cla ching AL1; (C) Cay phat sinh ching loai dwgc xay dwng
dwa trén trinh tw cta vung ITS, gen benA va CaM. M: DNA marker 1
kb (Thermo Fisher Scientific, Hoa Ky).

Két qua cho thiy ndm AL1 13 4. luchuensis véi d6 twong
ddng 1a 100%. Trude day, A. luchuensis duge gdp chung
vao A. niger. Tuy nhién, dén nam 2014, A. luchuensis (ciing
tung dugc dat tén 1a 4. awamori) dugc tach ra [13].

3.2. Chiing ndm Aspergillus luchuensis AL1 méin cim
vdi khang sinh hygromycin B

Khéng sinh hygromycin B dugc Iya chon dé sir dung cho
chuyén gen vao ndm A. luchuensis. Kha ning sinh truéng
ctia chung nam A. luchuensis AL1 trén moi truong véi cac
nong d6 khang sinh hygromycin B: 0, 300, 600, 900 mg/I
da dugc danh gia nham Iya chon ndng d6 khang sinh thich
hop cho chuyén gen. Ké tir ndng do 300 mg/l, ching A.
Iuchuensis AL1 bi trc ché sinh truong hoan toan (hinh 2).

CDA + Hygromycin B (mg/l)

o 300 600

Hinh 2. Mrc dd man cam cua Aspergillus luchuensis AL1 vé&i
khang sinh hygromycin B. Chlng Aspergillus luchuensis AL1
dwoc nudi trén CDA bd sung hygromycin B v&i cac néng do (O,
300, 600 va 900 mgl/l) trong 5 ngay & 30°C.

‘ JHORHOC _ [PApp

Hygromycin B 1a mot trong nhiing khang sinh phd
blen trong cac nghién ciru chuyen gen vao ca thuc vat va
nam. Hygromycin B (HmB) duoc phan lap tir xa khuan
Streptomyces hygroscopicus va Escherichia coli 1a khang
sinh thuong duge str dung nham e ché qué trinh sinh tong
hop polypeptide bang cach ¢d dinh tRNA-ribosomal va tic
ché dich ma [16]. Cassette khang khang sinh hygromycin
B bit nguon tr vector pAN7-1 dugc sir dung rong rai
cho chuyén gen vao nim so1. Cassette nay chura trinh tu
ctia vung promoter tr ndm A. nidulans glyceraldehyde
dehydrogenase (gpdA), khung doc md cua gen khang khang
sinh hygromycin B va vung terminator anthranilate synthase
(trpC) [17]. Vector pGreen2 cung cp boi phong Genomic
dung cho chuyén gen ciing c6 cassette khang khang sinh
hygromycin B tuong tu (hinh 4B).

Nong d0 khang sinh hygromycin B dung cho chon loc cac
thé chuyén gen d6i véi ndm soi A. . niger dao dong tir 300-900
mg/l, tuy thudc vao kha ning man cam véi khang sinh cta
chung nam khao sat [6, 18]. 300 mg/I ciing la nong d6 khang
sinh hygromycin B duoc sir dung cho chuyén gen vao nim
Colletotrichum gloeosporioides [19]. Trong nghién ctru nay,
chung ndm AL1 bi trc ché sinh truong hoan toan khi 300 mg/1
khang sinh hygromycin B dugc bd sung vao moi trudng nudi
ciy. Nhu vay, 300 mg/l 1a ndng do hygromycin B dugc st
dung dé nghién ctru chuyén gen vao 4. luchuensis AL1.

3.3. Chuyén gen vio nim Aspergillus luchuensis ALI
st dung phwong phdap chuyén gen thong qua vi khuan
Agrobacterium tumefaciens

Qua trinh chuyén ciu trac biéu hién protein huynh quang
xanh GFP vao nim 4. luchuensis dugc mé ta nhu trong hinh
3. Sau 4 ngay ¢ 30°C, 4 khuén lac da quan sat duoc trén
mang gidy loc (hlnh 3). Cac khuan lac nay sau d6 duoc cay
chuyén sang moi truong co bd sung khang sinh hygromycin
B (300 mg/l) va ca 4 thé chuyén gen nay déu khang khang
sinh hygromycin B (hinh 4A).

4 -0

AGL1+pGreen2 Nuéi l&c cam (ng
trong IM (+200 uM AS)
6 gio, 28°C

P

Ddng nudi cy trén IM+200 uM AS
trong 60 gior & 20°C

pht mang v6i 10 ml méi trwdng chon loc

lChuyén mang sang mdi trwong chon loc,

Bao tu
ttr chiing A. luchuensis AL1

Khuén lac ndm xuét hién

trén moi trwong chon loc

CDA+Hygromycin B+cefotaxime
sau 4 ngay & 30°C

Hinh 3. So’ dd chuyén gen vao ndm Aspergillus luchuensis AL1
str dung phwong phap ATMT.
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(B)

720 bp
LB GFP-F 9 --oovev <GFPR RB
pGreen2- -

TtpC

GFP-FIGFP-R

CDA + Hygromycin B (300 mg/l)

(©)

Hinh 4. Chuyén gen huynh quang vao nam Aspergillus
luchuensis AL1. (A) Sang loc cac thé chuyén gen trén méi trudng
CDA bb sung hygromycin B (300 mg/l); (B) So d6 viing T-DNA ctia
vector pGreen2, vi tri bam mdi GFP-GFP-R va xac nhan cac thé
chuyén gen nhé PCR vé&i cdp mdi GFP-F/GFP-R; (C) Sw biéu hién
ctia protein huynh quang xanh GFP & cac ching chuyén gen; M:
DNA marker 1 kb (Thermo Fisher Scientific, Hoa Ky).

Sau khi dong nuéi cay vi khuan va nim trong 60 gio &
22°C, mang gidy loc duoc chuyén sang moéi trudng CDA
¢6 bd sung khang sinh hygromycin B (300 mg/l) va mot
16p mong mai truong chon loc ¢6 khang sinh hygromycin
B duoc phu 1én mang gidy loc (phu mang) nham han che
hién tuong duong tinh gia. O nam sgi 4. niger, khi tién
hanh chuyén gen sir dung phuwong phap ATMT véi marker
chon loc la gen khang khang sinh hygromycin B, mot s thé
chuyen gen xuat hién trén mang chuyén gen nhung khong
thé sinh truong duoc khi sang loc trén moi truong co bd sung
hygromycin B [6]. Viéc bd sung thém mot luong moi truong
Ién trén mang gidy loc da gitp chon loc cac thé chuyén gen
va trc ché hién twong dwong tinh gia & nim 4. niger. Hiéu
suat chuyén gen khi tién hanh phii mang tang 1én tir 10-20
1an & A. niger [18]. Trong nghién ctru nay, hiéu qua chuyén
gen & nim A. luchuensis dat 40 thé chuyén gen/10° bao tir
va tat ca cac thé chuyén gen xut hién trén mang déu khang
khéng sinh hygromycin B, khong thay xuat hién hién twong
duong tinh gia (hinh 4A).

Bén canh d6, hiéu qua chuyén gen vao nam st dung
phuong phap ATMT phu thudc vao nhiéu yéu t6, chang han
nhu vat chu, ching Ag. tumefaciens, ndng do AS, thoi gian
va nhiét d6 dong nudi cdy... AS duoc sir dung dé kich thich
qua trinh cam Gmg cac gen vir va kich hoat qua trinh chuyén
T-DNA. Vi viy, ndng d6 AS c6 anh huong rat 16n déi voi
hiéu qua chuyén gen ¢ nhidu loai nim va nong do AS téi
uu khac biét ¢ cac ching nam [20, 21]. Néu khong bo sung
AS trong qua trinh chuyén gen & ndm Aspergillus terrus thi
hidu qua chuyén gen rat thap hodc chuyén gen khong thanh
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cong [18]. Lugng AS la mdt trong cac nhan td dong vai tro
quyét dinh t&i s6 luong cac thé chuyén gen d6i v6i loai nAm
A. awamori [22]. Trong mot sd nghién ciru chuyén gen hiéu
qua cao 6 ndm 4. niger, A. oryzae tru6e do, 200 uM dugc
Iya chon la nong do AS trong mo6i truong dong nuoi cay va
hiéu qua chuyén gen c6 thé dat 1060+143 thé chuyén gen
cho 10° bao tir [6, 7, 23]. Mot s6 thong s6 nhu ddng nudi
cdy 6 22°C, dong nudi cdy trong 60 gio da duge xac dinh la
cac thong s t6i uu cho chuyén gen sir dung phuong phéap
ATMT & A. niger khuyét dudng histidine [7]. Ngoai ra, st
dung vector pGreen2 cho chuyén gen vao nam A. niger cho
hiéu qua chuyén gen dat 87+18 thé chuyén gen/10° bao tu
[6]. Ap dung cac thong 5O cho chuyén gen voinam 4. niger
dé thyc hién cai bién di truyén & loai ndm sgi A. luchuensis,
hiéu qua chuyén gen dat t6i 40 thé chuyén gen/10° bao tu.

Cac thé chuyén gen xuét hién trén mang gidy loc dwoc
kiém tra sy c6 mat cua gen ma hoa protein huynh quang GFP
thong qua PCR. C6 thé quan sat thay san pham 720 bp & tit
ca cac thé chuyén gen, tuong tmg véi kich thudc cta gen
GFP (hinh 4A). Sy biéu hién ctia protein GFP trong hé soi va
bao tr nim dugc danh gia bang cach quan sat cac thé chuyén
gen nay duéi kinh hién vi huynh quang (hinh 4C). Tin hiéu ro
rang mau xanh l4 cay da khang dinh ring gen ma hoa protein
huynh quang GFP da dugc tich hop vao hé gen cua nam A.
luchuensis AL1 st dung phuong phap ATMT v6i marker
chon loc 1a gen khang khang sinh hygromycin B.

Sy tich hop ngau nhién T-DNA nho vi khuén
Agrobacterium vao h¢ gen nam da duoc ung dung dé xac
dinh, phan 1ap cac dot bién vé6i cac kiéu hinh mong mudn,
tr d6 kham pha duge chirc nang gen hodc dung de sang
loc cac chung c6 déc tinh t6t phuc vu cho san Xuat cong
nghiép mot s6 san pham co gia tri kinh té. Thong qua viéc
gy dot bién chén ngdu nhién, co thé thu duoc cac thé dot
bién Penicillium digitatum khong gy bénh hodc giam doc
tinh trén qua c6 miii, hodc cac ching ting san xuat chitinase
& ndm Purpureocillium lilacinum [24, 25]. Cac thé chuyén
gen A. luchuensis tao ra trong nghién ctru nay s& tiép tuc
duoc kiém tra cac dic tinh chéng chiu stress, kha nang sinh
enzyme, kha niang phan giai cac hop chat. ..

4. Két luan

Trong nghién ctru ndy, viée chuyén gen vao ching nim
soi thuc pham A. luchuensis AL1 véi phuong phap chuyén
gen nho vi khuan Ag. tumefaciens da bude dau thanh cong.
Hiéu suat chuyén gen vao chung A. luchuensis AL1 dat 40
thé chuyen gen/10° bao tir va khéng c6 hién tuong khuén lac
duong tinh gid khi st dung marker chon loc 1a gen khang
hygromycin. Nghién ctru ciing xdc nhén sy hi¢u qua cia
promoter gpdA tir A. nidulans trong diéu hoa biéu hién gen
huynh quang GFP cung cap ¢ nam sgi A. luchuensis. Céc
chung chuyén gen GFP cho tin hiéu huynh quang xanh r&
rang & toan hé soi ndm khi quan sat dui kinh hién vi huynh
quang Axioplan cta hang Carl Zeiss, Dtrc.
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Tong quan vé phan loai nam Thwgng hoang Tropicoporus lintens (Phellinus linteus)
va mgt s0 goc nhin moi vé nam Thwong hoang ¢ Viét Nam

Lé Thi Hoang Yén", Pong Thi Hoang Anh!, Lé Thi Thanh Huyén?, Nguyén Duy Trinh?, Trinh Tam Kiét*
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Tom tat:

NAm Thwong hoang - Sanghuang 1a tén goi din gian cho mét loai nim dwoc liéu ¢6 truyén ndi tiéng dwoc biét nhiéu ¢
Trung Quoc, Han Qudc, Viét Nam va nhiéu qudc gia khac trén thé giéi. Loai nAm nay dwoc vi nhu thin dwoc dya vao cac
hoat tinh dwoc hoc quy nhw chong ung thw, chéng tiéu dwong, bio vé gan, bio vé thin kinh, khang viém, diéu hoa mién
dich, chng dxy héa, khang khuin va khang virus... Nim 1968, Phellinus linteus 13 tén khoa hoc chinh thirc dwoc sir dung
cho nim Thuong hoang. Ké tir d6, P. linteus dwoc cac nha khoa hoc sir dung rong rii trén thé giéi va Viét Nam. Tuy nhién,
vao niam 1992, P. linteus di bi chuyén sang Inonotus. Nam 2016, dwa vao két qua phan tich hinh thai hoc va trinh tw gen
rDNA viing ITS va nLSU, P, linteus di dwoc chuyén sang Tropicoporus linteus. Pong thdi, cic tac gia ciing chia Inonotus
thanh ba chi: Inonotus, Tropicoporus va Sanghuangporus. Sanghuangporus da tré thanh chi méi va dai dién cho nim
Thugng hoang theo quan diém hién dai. Trong bai bao nay, chung t01 néu khai quat mot 50 quan diém moi trong hé thong
phan loai nam Thuwong hoang Tropicoporus linteus va mot so loai gan giii khac nhim dwa ra mot géc nhin mai vé loai nam
dwgc liéu nay ¢ Viét Nam.

Tir khéa: h¢ théng phan loai, Phellinus linteus, Sanghuangporus, S. sanghuang, Thugng hoang.
Chi s6 phin logi: 1.6, 3.4, 4.6

A review: The classification system of the medicinal mushroom Shanghuang Tropicoporus linteus

(Phellinus linteus) and some new perspective on Sanghuang in Vietnam
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Abstract:

Sanghuang is the common name for a well-known traditional medicinal mushroom in China, Korea, Vietnam, and many
other countries around the world. The mushroom is considered a miracle drug due to its valuable medicinal properties,
such as anti-cancer, anti-diabetic, liver protection, neuroprotection, anti-inflammatory, immune regulation, antioxidant,
antibacterial, and antiviral effects, etc. In 1968, Phellinus linteus was the official scientific name for this Sanghuang
mushroom. Since then, P. linteus has been widely used around the world and in Vietnam. However, in 1992, P. linteus was
reclassified to Inonotus. In 2016, based on morphological analysis and ITS and nLSU rDNA sequence data, renamed P.
linteus to Tropicoporus linteus. At the same time, the Inonotus complex was split into three genera: Inonotus, Tropicoporus,
and Sanghuangporus. Especially in Zhou and colleagues”s report, the Sanghuangporus was regarded as a new genus
representing Sanghuang from a modern perspective. In this article, we provide an overview of some new viewpoints in the
taxonomy of the Sanghuang mushroom - Tropicoporus linteus and some closely related species, providing a new viewpoint
on this medicinal mushroom in Vietnam.

Keywords: Phellinus linteus, Sanghuang, Sanghuangporus, S. sanghuang, taxonomy.
Classification numbers: 1.6, 3.4, 4.6
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1. Dat van de

Tir xa xua dén nay ndm Thuong hoang da duoc coi 1a
moét loai ndm c6 gia tri dugc liéu dac biét quy, nhu khang
viém, chdng 6xy hoa, khang khuén va khang virus, chong
ung thu, chdng tiéu dudng, bao vé gan, va kha ning bao vé
than kinh... Trong tiéng Trung Qudc nim Thuong hoang
dugce goi 1a “Sanghuang”, “Sang” (£) c6 nghia la ciy dau
tam (Morus) - cdy chi dé qua thé nim moc 1én. “Huang”
(#) c6 nghia 1a mau vang cua qua thé ndm. “Sanghuang” con
duogc goi 1a “Sanghwang” & Han Qudc va “Meshimakobu”
& Nhat Ban. Viéc phan loai loai ndm nay c6 nhiéu kho khan
va thay dbi. Trong lich sir Trung Qudc, ching dugc goi
chung 14 “Sanghuang” ma khong c6 tén Latin. Piéu nay
dd gy nhiéu tranh cii trong viéc nghién ciru va san xuét
thanh san pham thuong mai cua loai ndm nay. Tén Latin
dau tién cua loai ndm nay 1a Polyporus linteus Berk. &
M.A. Curtis 1860. Sau d6, ching 1an lugt dugc chuyén doi
thanh P, linteus (Berk. & M.A. Curtis) Teng 1968, Inonotus
linteus (Berk. & M.A. Curtis) Teixeira 1992 va hién nay la
Tropicoporus linteus (Berk. & M.A. Curtis) L.W. Zhou &
Y.C. Dai 2015. Viéc thay d6i vi tri phan loai cia nam khong
chi c6 y nghia trong phan loai hoc, dinh rd hon mdi quan
hé tién hoa giira cac loai ndm ma con cé tac dong dén cac
nghién ctru dugc 1y ctia chiing. Trong giai doan hién tai, mot
s6 loai nim dugc lidu quy trong phirc hop chi Phellinus/
Inonotus nhu Phellinus baumii Pilat 1932 (Inonotus baumii
(Pilat) T. Wagner, M. Fisch 2002); Phellinus weirianus
(Bres.), Gilb. 1972, (Inonotus weirianus (Bres.), T. Wagner
& M. Fisch 2002 va Phellinus vaninii Ljub 1962 (Inonotus
vaninii (Ljub.); T. Wagner & M. Fisch 2002) d4 dugc chuyén
sang chi m&i Sanghuangporus - dai dién cho cac loai nim
Thuong hoang trong giai doan hién tai. Cac nghién ctru vé
dugc 1y cta cac loai trong chi Sanghuangporus da dugc tap
trung hon, thay vi chi tép trung vao Phellinus/Inonotus, mé
ra nhitng hudng nghién ctiru mai, dac biét trong viéc kham
pha cac hoat chat mé&i chdng ung thu, chong viém va bao vé
gan, than cua cac hop chit tir loai ndm nay. Piéu nay cho
thdy su quan trong cua viéc phéan loai chinh xac trong viéc
mé rong va phét trién cac nghién ciru khoa hoc tmg dung
lién quan dén nim Thuong hoang. Trong khi cac nghién
ctru qudc té da chuyén huéng sang Sanghuangporus, & Viét
Nam, cac nghién ciru vé nim Thuong hoang van tap trung
vao P linteus. Sy cham tré trong viéc cap nhat thong tin
phan loai va nghién ctru quéc té ¢ thé anh huong dén sy
phat trién cac ung dung dugc li¢u cua loai nam nay tai Viét
Nam. Do d6, viéc hiéu rd va ap dung cac phan loai méi co
thé gitp céc nha khoa hoc Viét Nam tiép c4n nhanh hon véi
cac phat hién qudc té va thuc ddy nghién ctru ing dung cac
loai ndm dugc lidu nay trong nude.
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Loai ndm Thuong hoang Tropicoporus linteus (Berk. &
M.A. Curtis) L.W. Zhou & Y.C. Dai 2015 (P. linteus (Berk.
& M.A. Curtis) Teng 1968) va mot s6 chi gan giii: Inonotus
P. Karst 1879, Sanghuangporus Sheng H. Wu, L.W. Zhou
& Y.C. Dai 2015.

2.2. Phwong phap nghién ciru

Phuong phap tim kiém tai liéu: Tai liéu vé nam Thuong
hoang Tropicoporus linteus va cac chi gan giii Inonotus,
Sanghuangporus trén PubMed, Google Scholar, Scopus,
trong thu vién séch cua Dai hoc Quéc gia Ha Noi.

< L -
3. Ket qua va ban luan

3.1. Tropicoporus linteus (Berk. & M.A. Curtis) L. W.
Zhou & Y.C. Dai 2015 (P. linteus (Berk. & M.A. Curtis)
Teng 1968)

3.1.1. Lich sir Tropicoporus linteus (Phellinus linteus)

Nam Thuong hoang “Sanghuang” dugc xuat hién tir
khoang 2000 nam trudc trong Shen Nong Materia Medica
- cubn sach y hoc ¢d truyén dau tién cua Trung Qubc, voi
tén goi Sang”er (Duoc dién cb truyén Shen Nong - Trung
Qudc). Mic du “Sanghuang” da duogc ghi chép trong hon
2000 nim, nhung chua duoc sip xép, phan loai theo tén
Latinh, gy ra nhiéu tranh cii trong viéc nghién ctru va san
xudt thanh san phfnn thuong mai ¢ Trung Qubc [1, 2]. Nam
1968, trong mot cong bd dau tién vé chirc ning chéng khoi
u, ndm Thuong hoang di duoc chuyén sang chi Phellinus
Vi tén dy du 1a P, linteus (Berk. & M.A. Curtis) Teng 1968,
thuoc ho Hymenochaetceae, 16p nim dam Basidiomycets
[3]. Ké tir d6 P, linteus 1a tén khoa hoc chinh thirc cho loai
nam nay. Pay 1a loai ndm duoc liéu quy, voi nhiéu cac dic
tinh dugc hoc nhu: hoat tinh khang viém, chéng oxy hoa,
khang khuan va khang virus, chong ung thu, chéng tiéu
duong, bao vé gan, va kha ning bao vé than kinh... [4-6].

3.1.2. Hinh thdi, sw phdn bé va vit chii ciia Tropicoporus
linteus (Phellinus linteus)

Tropicoporus linteus (P. linteus) phan b & ving nhiét
ddi va can nhiét doi, qua thé hang nam hoac da nién, hinh
mong ngua, bé mit phia trén 1a mau nau den khi tuoi va den
khi kho, c6 thé hoi nham dén vén 151, hiém khi 12 mau vang
nhat, cé 16ng to hoac khong c6 16ng, thuong co ranh va doi
khi nut theo chidu ban kinh cua qua thé nim gia hon; bé
mdt phia dudi 1a mau néu do khi tuoi va ndu vang khi kho,
phan thit nAm bén trong c6 mau nau; ong nam c6 mau vang
nhat khi kho, nam co vi ding; 1o bién d6i, nhung phé bién
1415 nho, dng 15 thuong dugc xep thanh 16p, phén thit mong
va dac. Hé théng hé soi ciia nim 1a hai kiéu soi (dimitic),
trong sudt, mong va hep, hiém khi rong va mau nau vang
nhat, khong c6 soi ctg. Bao tir c6 hinh dang bién ddi, trong
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suot dén mau nau sam, mong dén day, hau hét am tinh voi
1 0t, c6 thé bat mau do hodc mau nau do dextrinoid & mot
s0 loai [7].

Tat ca cac loai déu sdng trén gd, phan bd rong khap noi
voi nhiéu loai, kho phan biét giita cac loai, hién c6 496 loai
da dugc cong bd trén thé gigi. Chung thudng dugc goi la
nam gay tréng 1& va gay bénh mot sb loai thyc vat che’ing han
thdi ré, ton thuong vo hodc tir bén trong mach, gy chét cay.
Chung c6 thé ki sinh & canh hodc than cac cdy gd cing nhu
Quercus Linn. (ciy So6i), Toxicodendron vernicifluum (cy
Son mai, thuoc ho Pao 16n hot) va Morus alba Linn. (cay
dau), thoi diém thu mau tbt nhét 13 tir thang 4 dén thang 5.
P, linteus chu yéu ¢6 ¢ khu vuc nhiét do1 6 chau My, chau
Phi va Pong A, dic biét phong phu & Trung Qudc, Nhat Ban
va Han Qudc [8]. Trong nghién ciru da dang ndm Thuong
hoang tai Viét Nam, chung t6i da phat hién dugc loai nam
nay tai Nai Thing, Trung Khanh, tinh Cao Bing va Vuon
Quéc gia Xudn Son, tinh Pha Tho (hinh 1).

Hinh 1. Qua thé nadm
Son - Phu Tho.

Phellinus lentinus tai Vwén quéc gia Xuan

3.1.3. Sw dich chuyén trong phdn logi nam Thuwong
hoang Tropicoporus linteus (Phellinus linteus) dwa vao
hinh thdi hoc

N4m Thugng hoang lan dau tién duoc cong bd boi Berk.
& ML.A. Curtis nim 1860, dua vao cac dic diém hinh thai
hoc, loai nAm Thuong hoang nay da dugc Berk. & M.A.
Curtis phan loai vao ho ndm 16 Polyporaceae, chi Polyporus,
loai Polyporus linteus. Sau d6, ching dugc chuyén sang
Fomes linteus (Berk. & M.A. Curtis) Cooke, Grevillea
(1885), Scindalma linteum (Berk. & M.A. Curtis) Kuntze
(1898), Pyropolyporus linteus (Berk. & M.A. Curtis)
Murrill (1903), Fulvifomes linteus (Berk. & M.A. Curtis)
Murrill  (1915)  (https://www.indexfungorum.org/Names)
[9]. Nam 1968, trong mot cong bd dau tién vé chiic ning
chéng khéi u, ndm Thuong hoang da dugc chuyén sang
chi Phellinus v6i tén day du 1a P linteus (Berk. & M.A.
Curtis) Teng 1968, thuoc ho Hymenochaetceae, 16p nim
dam Basidiomycets [3, 4].
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3.1.4. Phdn logi ndm Thwong hoang Tropicoporus
linteus (Phellinus linteus) dwa vao sinh hoc phan tir

Trong nghién ctru hién dai, viéc phan loai nam khong chi
dua vao phén tich hinh thai ma con két hop vé6i phan tich
trinh ty gen dé dua ra két luan chinh xac vé vi tri phan loai
ctia chung trong hé thong phan loai ndm. L.W. Zhou va cs
(2016) [10] da thu thap 70 loai nam Thuong hoang Inonotus
trén toan cau va phan tich chiing dwa vao hinh thai két hop
phan tich trinh ty rDNA-nLSU (53 loai) va rDNA vung
ITS (70 trinh tu). Két qua phan tich cay ching loai phat
sinh dya vao cac trinh ty rDNA ving nLSU va rDNA vung
ITS cho thiy vi tri phan loai cta Inonotus phirc tap, gom
3 nhanh: Nhanh A - nhanh chinh cua Inonotus, Inonotus
hispidus 13 1oai chuan. Nhanh B va nhanh C 1a hai chi méi:
Sanghuangporus va Tripicoporus. Nhanh B (Troplcoporus)
goém 51 lodi, Tropicoporus excentrodendri 1a loai chuan;
P linteus nam trong nhanh nay va dugc chuyén thanh
Tropicoporus linteus. Nhanh C (Sanghuangporus) gdm 14
loai, Sanghuangporus sanghuang (S.H. Wu, T. Hatt, Y.C.
Dai) (Inonotus sanghuang S.H. Wu, T. Hatt. & Y.C. Dai) la
loai chuén (hinh 2) [10].

100/~ Inonotus pachyphloes AY059020
Inonotus pachyphloeus Wu 0407-6
V“ Inonotus chihshanyenus AY059039

Tnonotus nidus-pici AF311015

801/ Fonotus pegleri AY059049
Inanotus obliguus AF311017
Inonotus umicola AY059042
1001 - Tnontotus compositus Wang 552
Inonotus hispidus AF311014
Ironotus andersonii AY059041
b Inonotus cuiicularis AF311010
Tnonotus quercisiis AY059050
Inonotus plorans AY059046
Inonotus rodwayi AY0S9047
Inonotus glomeratus AY039032
Tnonotus pruinosus AY059045
Inonotus pruinosus Dai 2573
1001 - T linteus (Inonotus linteus) IX467701
B = T. linteus (Inonotus linteus) JV 0904-140

T. tropicalis (Inonotus tropicalis) AY059037
mﬂtT guanacastensis JV 1408-25

T. guanacastens's (Inonotus cubensis) MUCL 43130

10| | T. cubensis (Inonotus cubensis) MUCL 47113
100099' T cubensis (Inonotus cubensis) MUCL 47079
8. microcystideus (Phellinus microcystideus) AM-19 JQ910907
Inonoius sp. JX985741
. microcystideus (Phellinus microcystideus) AM-08 JQ910906
S. zonatus (Inonotus zonatus) Dai 10841

S baumii (Inenotus baumii) AY059058
SS9, samghwang (Inonotus sanghwang) W 0903-2
35095 SI0SMY — . lonicericala (Inonotus lonicericola) Dai 8376
09| S, vaminii (Inonotus vaninii) AY039056

. weirianus (Inonotus weirianus) AY059035

ﬁ alpinus (Inonotus alpinas) Cui 9658
81095 =S, weigelae (Inonotus weigelae) WD 1838

951~ Inocutis rheades AF311019
4‘“’”4—‘; Inocutis tamaricis AF311021
[rsoss) Inoculis dryophila AF311012
Fomitiporella umbrinella AY059036
1001 Fomitiporella cavicola AY039052
Fulvifomes fastuosus AY039057
/ l——/ vifomes robiniae AY039038
Fulvifomes kawakamii AY059028
Phylleporia ribis AF311040
Phylloporia chrysites AF411821
Phylloporia spathulata AF411821
Phylloporia pectinata AF411823
Phylloporia bibulosa AF411824
Phylloporia ephedrae AF411826
Inonotopsis subiculosa AF311020
Mensularia crocitineia AY039043
Phellinus populicola AF311038
Phellinus laevigatus AF3 11041

Inonotus
sensi stricto

Inonotus
sensu lato

Tropicoporus

Sunghuangporus

Hinh 2. Cay chung loai phat sinh ctia Inonotus sensu lato dwa vao
phan tich trinh tw rDNA-nLSU. Gia trj bootstrap >50% dwgc thé hién
trén cay; mot sé loai méi dwoc in dam; cac loai dé trong ngodc don
la tén cd [10].
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3.1.5. Thanh phdn hoa hoc va cac hoat tinh dwoc hoc cua
nam Thuong hoang Tropicoporus linteus (Phellinus linteus)

P. linteus sinh cac hop chét sinh hoc c6 tac dung duoc
ly déang ké nhu: Polysaccharide c6 tac dong chong ung thu
trong nghién cru quy m6 phong thi nghiém va trén dong
vat, e ché manh mé& sy phat trién khdi u trong mé hinh
chudt mang té bao ung thu dai truc trang (HT29) [11];
trc ché sy tang truong té bao HepG2; giam tac dung phu
ctia camptothecin 11 khi didu tri té bao ung thu dai trang
HCT116 va HT29 vdi liéu lugng thap (50 pg/ml) [5]. Cac
phenylpropanoids ¢6 cac hoat tinh chong viém, khing oxy
hoa, chéng ung thu, giam duong huyét, khang khuan, khang
virus; bao vé tim, gan va bao vé¢ da day. Cac polyphenol
cua P. linteus cling c6 kha nang chong ung thu. Tat ca cac
polyphenol da dugc dac trung déu c6 hoat tinh doc tinh té
bao chdng lai nhiéu loai ung thu khac nhau, bao gdom té bao
ung thu tuy, té bao ung thu da, té bao bach cau NB4, té bao
ung thu dudng rudt, té bao ung thu vom hong, t& bao ung
thu gan, té bao ung thu phdi thuy nho va nhiéu loai khéc [5,
12]. Ngoai ra, con c6 mot s6 cac chét khac nhu: Phellinulin
D, phellinulin E, phellinulin F, phellinulin G, phellinulin H,
phellinulin I, phellinulin K, phellinulin M va phellinulin N,
Phellilin C, axit y-ionylideneacetic va phellinulin A dugc
tach ra tir hé sgi ndm P, linteus duoc cho la cé tac dung bao
vé gan [13]. Furan- mot loai hop chét nguyén tir pentacyclic
chira 6xy, 1a mot chat trung gian cia cac loai thudc tong
hop (phellinone phellinusfuran A va phellinusfuran B) [14].
Acid ellagic ¢6 tac dung chéng tiéu dwdng; Hispolon ¢
hoat tinh chdng viém, chong ung thu; ergothioneine c6 tac
dung chdng tiéu dudng [5].

3.1.6. Nghién ciru Vé nuéi trong qud thé va sinh khoi ciia
nam Thwong hoang Tropicoporus linteus (Phellinus linteus)

Nghién ciru nuéi trong tao qua thé: Trong nghién ciru
cua LP. Hong va cs (2002) [15], H. Hur (2008) [16] cho
rang thoi gian dé nudi trong dugce nam Thuong hoang phai
mat t6i 3 nam. Thoi gian nay da duogc rat ngan trong ngh1en
ctru cia G.J. Min va cs (2021) [17] d3 nudi trong ra qua thé
ctia ndm Thuong hoang trén than ciy dau Morus albab, ciy
s0i Quercus acutissima va ciy g cimg (ciy cang 1) Betula
schmidtii. Tuy nhién, hiéu qua cta viéc nudi trong nay la
dugc danh gia 1a chua thanh cong, phai mat 160-325 ngay
thi qua thé nAm bét dau hinh thanh, viéc tao thanh san pham
thwong mai tir viéc nudi trong nay 1a kho thanh cong. Hon
nlra, ham luong hoat chét sinh hoc trong qua thé cua céac
chung ndm nay ciing chi dat 24,64-32,08 mg/g qua thé.

Nghién ciru 1én men nhén sinh khoi: Nudi trong tao
qua thé nam Thuong hoang P. linteus ddi hoi thoi gian dan
dén chi phi cao, logi nhudn thép nén nhiéu nha khoa hoc da
nghién ciru 1én men thu sinh khéi loai ndm nay, st dung cac
mdi truong, cac diéu kién nhiét do, pH, tdc do khudy khac
nhau dé thu dugc lugng sinh khdi 16n va c6 tac dung duge
ly khong kém so véi qua thé cua chung [13].
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3.2. Mjt 56 chi/lodi khdc ciia ndm Thuwong hoang
3.2.1. Chi Inonotus P. Karst. (1879)

Inonotus P. Karst. dugc Karsten mo ta nam 1879 va
Inonotus hispidus (Bull.) P. Karst. 1a loai chuan. Inonotus
sensu lato dugc phan loai dya vao hinh thai qua thé va cac
co quan sinh san. Chung c6 qua the dang g0, x6p, moc hang
nam, c6 16p xo mau ndu gi, thit sim mau khi tiép xuc véi
chatkiém (do phan g xanthochromic ion hoa hispindin tao
mau sam) H¢ thong soi nim ctia Inonotus dang monomitic
bao gém céc soi nam sinh san khong c6 mau noi, c6 xuat
hién céc soi cing, mau séc tuong ty mau cua bé mat 16 va
bé mat qua thé [7].

S.H. Wu va cs (2012) [2] cho riang, ndm céc loai nim
Thuong hoang c6 hoat tinh dugc liéu duge nghién ctru chu
yéu thudc vé nhom P linteus va P. baumi - soi kép, qua
thé cimg va thudng 1a 1au nién - lai duoc chuyén sang chi
Inonotus dga vao phan tich trinh ty cia 60 trinh ty rDNA
ving nlITS ciia nam Inonotus/Phellinus. Ciing trong nghién
ciru nay, tac gia da mo ta va dat tén khoa hoc Inonotus
sanghuang S.H. Wu, T. Hatt, Y C. Dai cho loai nim duoc
liéu phan 18p tur cay dau Morus. Theo tac gia, day chinh Ia
loai ndm Thuong hoang “Sanghuang” P. linteus/P. baumi
da dugc mo ta va nghién cuu dugc li¢u tu thé ky thua 7
thoi nha Puong ¢ Trung Qudc. Pay ciing 1a 1a lan dau tién
“sanghuang” xuét hién dudi dang nhj thirc khoa hoc. Trong
nghién ctru nay, dya vao phan tich trinh tu rDNA-ITS, tac
gia da phan chia nhém P. linteus/P. baumi da dugc cong bd
trude d6 vao 1 loai: Inonotus sanghuangporus (gdm mot
sb chung thudc cac loai P. Linteus - P. baumii cii), Inonotus
vanini (gdm mot sd ching thudc cac loai P. Vanini - P. baumii
cll), Inonotus baumi (P. baumii cli), Inonotus loncicericola
(P. loncicericola/P. loncicericonus cli), Inonotus weigelae
(P. loncicericonus ci), Ininotus weirianus (P. weirianus cli),
Inonotus linteus (P. weirianus cii).

Cung vé6i su phat trién cua khoa hoc vé ndm dén nay sb
loi trong chi nay da 1én t6i con sb trén 200 loai (https:/
www.indexfungorum.org/Names/Names.asp) [9]. Trong sd
d6, ¢6 9 loai dugc chuyén tir chi Phellinus sang, d6 1a:

1) Inonotus calcitratus (Berk. ‘& M.A. Curtis) Gomes-
Silva & Gibertoni (2013). Tén dong nghia: P. calcitratus
(Berk. & M.A. Curtis) Ryvarden (1972)

2) Inonotus fibrosus (Ryvarden, Gomes-Silva &
Gibertoni) J.R.C. Oliveira-Filho & Gibertoni (2018). Tén
dong nghia: P, fibrosus Ryvarden, Gomes-Silva & Gibertoni
(2012)

3) Inonotus lloydii (Cleland) P.K. Buchanan & Ryvarden
(1993). Tén dong nghia: P. lloydii (Cleland) G. Cunn. (1965)

4) Inonotus obliquus (Fr.) Pilat (1942). Tén dong nghia:
P obliquus var. antillarum Pat. (1903), Fomes igniarius f-
sterilis Vanin (1934), Phaeoporus obliquus f. sterilis (Vanin)
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Spirin, Zmitr. & Malysheva (2006), Inonotus obliquus f.
sterilis (Vanin) Baland. & Zmitr. (2015).

5) Inonotus pachyphloeus (Pat.) T. Wagner & M. Fisch.
(2002). Tén dong nghia: P. pachyphloeus f. stipitatus (Bres.)
O. Fidalgo (1968)

6) Inonotus portoricensis (Overh.) Baltazar & Gibertoni
(2010). Tén dong nghia: P portoricensis (Overh.) M.
Fidalgo (1968).

7) Inonotus tropicalis (M.J. Larsen & Lombard) T.
Wagner & M. Fisch. (2002). Tén dong nghia: Tropicoporus
tropicalis (M.J. Larsen & Lombard) L.W. Zhou & Y.C. Dai
(2015), P. rickii (Bres.) A. David & Rajchenb. (1985), P.
tropicalis M.J. Larsen & Lombard (1988).

8) Inonotus sousae (Ryvarden, Gomes-Silva &
Gibertoni) J.R.C. Oliveira-Filho & Gibertoni (2018). Tén
ddng nghia: P. sousae Ryvarden, Gomes-Silva & Gibertoni
(2012).

9) Inonotus luteoumbrinus (Romell) Ryvarden (2005).
Tén dong nghia: P. sublinteus (Murrill) Ryvarden (1972).

Trong s6 9 loai dugc chuyén tir Phellinus sang, Inonotus
obliquus (Fr) Pilat (1942) 1a loai nam dugc liéu nbi tiéng,
con goi 1a nim Chaga, 1a mot loai ndm duoc lidu da duoc
su dung cho muc dich chira bénh tu thé ky 16. Theo cac ghi
chép trong y hoc dan gian, Chaga dugc ung dung dé didu
tri nhiéu bénh 1y nhu ung thu dudng tiéu héa, tiéu dudng,
nhiém tring do vi khun va bénh gan. Nghién ctru hién dai
d3 cung cip bang ching khoa hoc vé cac dic tinh tri liéu cta
chiét xut tir 1. obliquus bao gdm céac hoat dong chéng viém,
chéng oxy hoa, chdng ung thu, chdng tiéu duong, chong béo
phi, bao vé gan, bao v¢ than, chéng mét moi, khang khuén
va khang virus. Nhiéu hop chét hoat tinh sinh hoc khac nhau
da dugc tim thdy trong ndm nay, bao gdm polysaccharides,
triterpenoids, polyphenols va cic chat chuyén hoa lignin,
dong vai trd quan trong trong cac dac tinh cé loi cho suc
khoe cua 1. obliguus [18]. Tuy nhién, do gidi han d¢ dai cua
bai bao, trong bai viét ndy, chung t6i khong dé cap chi tiét
dén cac hoat tinh dugc 1y cta loai/chi nAm nay.

3.2.2. Chi Sanghuangporus S.H. Wu, T. Hatt, Y. C. Dai
2015

Chi Sanghuangsporus dugc L.W. Zhou va cs (2016) [10]
gi6i thidu vao nam 2016, véi loai chuin 13 Sanghuangporus
sanghuang (S.H. Wu, T. Hatt & Y.C. Dai) S.H. Wu, L.W.
Chu & Y.C. Dai. Chi ndm nay dugc tach ra khoi chi Inonotus
v6i cac diac diém hinh thai nhu sau: qua thé (basidiocarps)
lau nam, moc sat cay chi hodc c6 thé ¢ cuéng. Mat trén cua
qua thé nAm c6 mau nau, xam dam dén den, co long ngén,
16ng to, muot ma dén nhin vai 16p vo nirt theo hudng tia. B
mit 16 c6 mau vang dén vang nau. Phan thit dong nhat hozc
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¢6 hai 16p v6i mot dudong mau den. Hé thong soi nam don
hodc kép trong phan thit, kép trong phin mé; soi nim tao
bao tir don gian; cac mo tdi mau trong KOH, sm nam khong
thay d6i trong KOH. C6 sy hién dién cac soi ndm & bé mit
dudi, khong c6 sgi nam hyphoid. Bao tir hinh elip, elip rong
dén gan cau, mau vang nhat, vach té bao hoi day dén day,
min mang, khong phan ung vdi IKI, CB— hodc hoi phan tng
CB+. Moc trén g cua thuc vat hat kin, gy ra hién tuong
muc tring. Phan bd & ving 6n d6i, can nhiét doi dén nhiét
d6i [10-19]. Céc loai thudc Inonotus dugc chuyén sang
Sanghuangporus bao gom: (1) Sanghuangporus alpinus
(Y.C. Dai & X.M. Tian) L.W. Zhou & Y.C. Dai (2015) - Tén
ddng nghia: Inonotus alpinus; (2) Sanghuangporus baumii
(Pilat) L.W. Zhou & Y.C. Dai (2015) - Tén dong nghia: P
baumii; Inonotus baumii; (3) Sanghuangporus lonicericola
(Parmasto) L.W. Zhou & Y.C. Dai (2015) - Tén ddng nghia:
P. lonicericola; Inonotus lonicericola; (4) Sanghuangporus
lonicerinus (Bondartsev) Sheng H. Wu, L.W. Zhou &
Y.C. Dai (2015) - Tén ddng nghia: Fomes lonicerinus; (5)
Sanghuangporus microcystideus (Har. & Pat.) L.W. Zhou
& Y.C. Dai (2015) - Tén dong nghia: P microcystideus; (6)
Sanghuangporus sanghuang (Sheng H. Wu, T. Hatt. & Y.C.
Dai) Sheng H. Wu, L.W. Zhou & Y.C. Dai (2015) - Tén dong
nghia: Inonotus sanghuang; (7) Sanghuangporus vaninii
(Ljub.) L.W. Zhou & Y.C. Dai (2015) - Tén ddng nghia:
P vaninii, Inonotus vaninii; (8) Sanghuangporus weigelae
(T. Hatt. & Sheng H. Wu) Sheng H. Wu, L.W. Zhou & Y.C.
Dai (2015) - Tén ddng nghia: Inonotus weigelae; Inonotus
tenuicontextus; (9) Sanghuangporus weirianus (Bres.) L.W.
Zhou & Y.C. Dai (2015) - Tén dong nghia: Fomes weirianus,
Inonotus weirianus; (10) Sanghuangporus zonatus (Y.C.
Dai & X.M. Tian) L.W. Zhou & Y.C. Dai (2015) - Tén dong
nghia: Inonotus zonatus.

Sau d6, mot s6 thanh vién khac da duoc thém vao chi
Sanghuangporus: Sanghuangporus pilatii (Cerny) M.
TomSovsky (2016) [20], Sanghuangporus quercicola L.
Zhu va cs (2017) [21], Sanghuangporus toxicodendri S.H.
Wu va cs (2019) [22], Sanghuangporus subbaumii S. Shen
va cs (2021) [23], Sanghuangporus australianus Y.C. Dai
& F. Wu 2022, Sanghuangporus lagerstroemiae F. Wu va
cs (2022) [24] va Sanghuangporus mongolicus W. Hou va
cs (2023) [25]. Cho dén nay da c6 20 loai Sanghuangporus
duoc chép nhén va duoc coi 1a thanh vién cua ndm Thuong
hoang “Sanghuang” [9, 26].

Hau hét cac thanh vién trong chi Sanghuangporus nay
déu 1a cac loai ndm duoc liéu quy, chu yéu duoc tiéu thu
dudi dang cac san phdm bd sung da qua ché bién dang cao,
dugc coi la mdt trong nhiing nhém nam duoc lidu quan
trong nhat. Cac chirc ning duoc 1y chinh cua “Sanghuang”
bao gdm chdng ung thu, chong 6xy héa, chdng viém, diéu
hoa mién dich, chong tiéu duong va bao vé gan, chi yéu nho
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vao cac hop chit chuyén héa thir cp nhu polysaccharides,
polyphenols, pyrones va terpenes. Ngoai ra, bot tir quéa thé
ctia nam di dugc chig minh 1a khong gay doc trong cac thi
nghiém trén chudt. Tuy nhién, tiém ning cua “Sanghuang”
van chua dugc khai thac hoan toan, mot phén do sy khan
hiém cua nidm va quan trong hon 1a do thiéu hiéu biét vé
hé théng phan loai va sinh hoc ctia né. Trong tuong lai, voi
su nd luc lién tuc tir cac goc do 1y thuyét, cong nghiép va
truyén thong, “Sanghuang” s& mang lai nhiéu lgi ich hon
cho loai nguoi. Céc nghién ctru trén moi khia canh cia
“Sanghuang” cling s€ dong vai trd quan trong lam tai licu
tham khao co ¥ nghia trong viéc sir dung cac loai nim gd
tiém nang khac [26].

3.3. Cic nghién ciru vé ndm Thuwong hodng é Vit Nam

3.3.1. Cdc céng bé vé ghi nhdn va cong bé loai méi nam
Thirong hoang o Viét Nam

Chi Phellinus: Cac cong bd trong giai doan 2011-2013
cua T.T. Kiet (2011, 2012, 2013) [27-29] da ghi nhan 30
loai nAm Thugng hoang thudc chi Phellinus ¢ Viét Nam.
Tuy nhién, trong phan loai hién dai, mét s6 loai thudc chi
nay da chuyén sang cac chi khac nhu: Fomes, Phellinidium,
Fomitiporia, Pyrrhoderma, Phylloporia, Fuscoporia va
Fuscoporia [9].

Bén canh do, ciing c6 mot sé cong bd bd sung cac loai
ndm mai cho Viét Nam. Pic biét a cong bd phat hién loai
nam Thuong hoang mai ¢ Viét Nam Phellinus vietnamensis
L. Zhu va cs (2018) [30]. Loai ndm nay duoc phan lap tir
géc cay hat kin ¢ Bidoup Nui Ba, Pa Lat, Lam Déng, qua
thé da nién, khong co cuéng, hé théng so1 kép, cd sgi cliing
hinh ngoic, khong mau xut hién trén bé mat 16 dam hinh
g?m cAu 16n téi hinh ovan, nhin, vach day, kich thudc bao
tu dam 5.5-6 x 4,8-5,2 um [30]. H.V. Vu va cs (2022) [31]
mo ta 04 loai Phellilus phan 1ap tir cdy Dau tam & khu Bao
t6n thién nhién Ba Bé (Bic Kan), Phin Oéc - Phin Pén Cao
Béng. Mot sb nghién ctru khac lai tap trung vao hoat tinh,
san xuat va img dung nam Thuong hoang, nhu nghién ciru
ciia D.M. Pham va cs (2021) [32] vé dic diém 1én men sinh
khéi nAm Thuong hoang P, linteus & Viét Nam. Nghién ciru
nam Thugng hoang ¢ Viét Nam con ghi nhan thém 5 loai: (1)
Phellinus baumii Pilat, 1932 (tén hién tai: Sanghuangporus
baumii (Pilat) L.W. Zhou & Y.C. Dai 2015, (2) Phellinus
igniarius (L.) Quél, 1886, (3) Phellinus gilvus (Schwein.)
Pat., 1900 (tén hién tai 1a Inninotus gilva (Schwein.) T.
Wagner & M. Fisch (2002) (4) Phellinus pini (Brot.) Pilat
(1941) (tén hién tai Porodaedalea pini (Brot.) Murrill 1905
va (5) P. robiniae (Murrill) A. Ames 1913 [30-43], nang )
loai ndm nay & Viét Nam 1én con s6 36 loai. Tuy nhién, co
t6i 19 loai da dugc chuyén sang cac chi khac (bang 1).

JHOAHOC . [

Bang 1. Danh sach cac loai nAm Thwong hoang thudc chi
Phellinus & Viét Nam da dwoc chuyén sang cac chi khac [9].

Thirtw  Tén phén loai cii Tén phén loai hién dai

Fomitiporia baccharidis (Pat.) Decock, Robledo &
Amalfi, 2014

Phellinus ~ ferrugineo-velutinus  (Henn.) - Phellinidium ferrugineofuscum (P. Karst.) Fiasson &
Ryv, 1972 Niemeld, 1984

3 Phellinus discipes (Betk.) Ryv., 1976 Fuscoporia discipes (Berk.) Y.C. Dai & Ghob.-Nejh, 2007
4 Phellinus extensus (Lev.) Pat., 1900 Fomes extensus (Lév.) Cooke, 1885
5 Phellinus gilvus (Schw.) Pat., 1900 Fuscoporia gilva (Schwein.) T. Wagner & M. Fisch., 2002

Pyrrhoderma lamaoense (Murill) L.W. Zhou & Y.C.
Dai, 2018

Tropicoporus linteus (Berk. & M.A. Curtis) L.W.
Zhou & Y.C. Dai, 2015

Pyrrhoderma noxium (Corner) LW, Zhou & Y.C.
Dai, 2018

Phellinus dingleyae PX. Buchanan & Ryvarden, 2000

1 Phellinus baccharidis (Pat.) Pat., 1900

6 Phellinus lamaensis (Murr.) Pat., 1923

7 Phellinus linteus (Berk. & Br.) Teng, 1964

8 Phellinus noxius (Berk.) G. H. Cunn., 1965

9 Phellinus pachiploeus (Pat.) Pat., 1900
Phellinus pectinatus  (Klotzsch) Quel.,

10 1886 Phylloporia pectinata (Klotzsch) Ryvarden, 1991
I Phellinus pullus (Berk. & Mont.) Ryv., Phylloporia pulla (Mont. & Berk.) Decock &
1972 Yombiy, 2015

12 Phellinus punctatus (Fr.) Pilat., 1942 Fomitiporia punctata (P. Karst.) Murrill, 1947

Phellinus salicinus (Pers. ex J.F. Gmel.)
Quél., 1886

14 Phellinus senex (Nees. & Mont.) Imaz., 1952 Fuscoporia senex (Nees & Mont.) Ghob.-Nejh., 2007

Phellinus umbrinellus (Bres.) S. Herrera  Fomitiporella coruscans (Bres.) Salvador-Montoya
& Bondartseva, 1980 & Popoff, 2020

Fuscoporia wahlbergii (Fr.) T. Wagner & M. Fisch.,

Phellinopsis conchata (Pers.) Y.C. Dai, 2010

16 Phellinus wahlbergii (Fr.) Reid., 1975

2001

17 Phellinus baumii Pilt, 1932 Sal?ghuangporus baumii (Pilat) LW. Zhou & Y.C.
Dai, 2015

18 Phellinus gilvus (Schwein.) Pat, 1900 g’gg;"””s gihva (Schwen.) T. Wagner & M. Fish.

9 Phellinus pini (Brot.) Pilat, 1941

Chi Inonotus: Ngoai chi Phellinus, T.T. Kiet (2011, 2012,
2013) [27-29] ciing d3 cung cap cho nganh nam hoc Viét
Nam 8 loai nAm Thugng hoang thudc chi Inonotus (bang 2).

Porodaedalea pini (Brot.) Murrill, 1905

Bang 2. Danh sach cac loai nAm Thwong hoang thudc chi
Inonotus ghi nhan & Viét Nam [27-29].

Thit tw  Tén phén loai cii Tén phan loai hién tai

1 Inonotus circinatus (Fr.) Teng, 1964 Onnia circinata (Fr.) P. Karst., 1889
2 Inonotus cuticularis (Bull.: Fr.) P. Karst., 1879 Inonotus cuticularis (Bull.: Fr.) P. Karst., 1879
3 Inonotus gilvoides (Lloyd) Teng, 1963 Trametes gilvoides Lloyd ,1916
4 Inonotus glomeratus (Pers.) Murr., 1920  Inonotus glomeratus (Pers.) Murt., 1920
5 Inonotus hastifer Pouz., 1981 Inonotus hastifer Pouz., 1981
6 Inonotus radiatus (Sow.: Fr.) PKarst,. 1881 qrg;nlotus OB G
1 Inonotus rheades (Pers.) Bondartsev & Singer, 1941 II’%OM heades (Pers.) Bondartscv & Singer
8 Inonotus sinensis Teng, 1963 Inonotus sinensis Teng, 1963
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3.3.2. Cac nghién curu vé xdc dinh cdu tric cdc hop chat
c6 trong nam Thueong hoang ¢ Viét Nam

Khong chi céc cong bd vé loai mdi va mai ghi nhan, cac
cong bd vé nghién ciru xac dinh cau tric cac hop chat trong
nim Thuong hoang ¢ Viét Nam ciing da duoc cong bb. Cac hop
chét igniarine, styrylpyrone (inoscavin A, meshimakobnol A
va meshimakobnol B), nhom flavonoids (daidzin, pterocarpin,
5-hydroxy-7methoxy- flavone), ergosterol va ergosterol
peroxit...dugc phan lap tir P, igniarius [37, 40, 43]. Nhom cac
hop chét phenolic (3,4-dihydroxylbenzoic aldehyde, methyl
3,4-dihydroxybenzoate, (E)-4-(3,4-dihydroxyphenylbut-3-en-
2-one) hay 1,2,4,5-tetrachloro-3,6-dimethdxybenzene phan 1ap
t P. baumii thu thap dugc ¢ Pu Mat - Nghé An [33, 43].

Cac hoat chét ergosterol, ergosterol peroxide,
1,2,4,5-Tetrachloro-3,6-dimethdéxybenzene,
4,4”-Dihydroxy-3,3, 6,6”-tetramethyl-[1,1”-
bi(cyclohexane)]-3,3”, 6,6”-tetraene-2,2",5,5”-tetraone,
(E)-4-(3,4- dihydroxyphenyl)but-3-en-2-one, phenolics,
gallic acid, quercetin d2 dugc phan lap thanh cong tu
Phellinus gilvus Pu Mat, tinh Nghé An [33-43].

Mot nghién ctru khac cia N.T. Nguyen va cs (2015) [42]
cho rang chiét xuat tho cua P, igniarus va P. pini Viét Nam &
n6ng d6 10" mg/ml da e ché 67,7% va 87,42% hoat dong tan
huyét cua His-tag-VpC Vibrio parahaemolyticus (Vptlh) [42].

Trametenolic acid B, phellinol, senexonol, sterols tu
Phellinus sp. phan 1ap dugc tir Nho Quan, tinh Ninh Binh c6
kha nang chdng viém [36]. Hay gilvsin A, gilvsin B, rgosta-
7,22-dien-3p-ol, ergosterol peroxide va ergosterol phan 1ap
tir loai P igniarius va P. pini c6 kha nang gay doc mot so té
bao ung thu nhu t& bao ung thu vi MCF-7, té bao ung thu
gan HepG2 va té bao ung thu phoi Lu [37, 42].

M.T. Nguyen va cs (2023) [43] da nghién ctru kha nang
chéng 6xy hoa va khang vi sinh vat ctia qua thé va sinh khéi
soi ndm Thuong hoang P. robiniae. Gia tri EC, Ve kha nang
chéng oxi hoda DPPH cua qua thé va sinh kh01 nam Thugng
hoang P. robiniae & nong d6 260,62 - 298,21 pg/ml dich
chiét. Qua thé va sinh khi loai nim nay con ¢ kha ning
khang vi khuan gram am va gram duong ¢ ndng do 25-100
mg/ml dich chiét.

4. Két luan

Nhu vy, tén “Sanghuang” (Thugng hoang) 1a tén thuong
goi tor hang ngan nam trudc cho mot loai ndm duoc lidu
quy dua vao mau sic qua thé va vat cha ma ching thudng
ky sinh. Cho dén nay, trong nam hoc hién dai, sanghuang
da tro thanh mot nhan o trong nhi thuc tén khoa hoc cua
loai nAm dugc liéu nay. Mot chi ndm Thuong hoang mdi ra
doi Sanghuangporus (Sheng H. Wu, T. Hatt. & Y.C. Dai)
Sheng H. Wu, L.W. Zhou & Y.C. Dai va Sanghuangporus
sanghuang 1a loai dai dién cho chi. Trong khi do, P
linteus - loai nam Thuong hoang ndi tiéng tir hang ngan
nim trude nay di chuyén sang mot chi méi Tropicoporus
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linteus (Berk.. & M.A. Curtis) L.W. Zhou & Y.C. Dai 2015.
Ngoai ra, mot s6 loai khac thudc chi Phellinus dugc chia
vao mot sd chi: Fulvifomes, Fuscoporia, Tropicoporus, ...
O Viét Nam da ghi nhan dugc 34 loai nam Thuong hoang
thudc chi Phellinus, va 19 loai da chuyén sang cac chi khéc,
g6m Fomes, Phellinidium, Fomitiporia, Pyrrhoderma,
Phylloporia, Fuscoporia va Fuscoporia. Dac biét, Phellinus
baumii dugc chuyén sang Sanghuangporus baumii (Pilat)
L.W. Zhou & Y.C. Dai (2015). Bay 1a m¢t trong nhiing loai
nam Thuong hoang quy da dwoc phat hién va nghién ciru
hoat tinh dwoc lieéu & Viét Nam.

Bai bao nay nhan dugc hd trg tir nhiém vu Khoa hoc
va Cong nghé cap Bo: “Nghién ciru da dang, tuyén chon
chung nam duoc liéu Thuong hoang (Phellinus spp.) & Viét
Nam va cong ngh¢ 1én men bé mat dich thé giau B -glucan
va polysaccharide nham phat trién mot s6 san pham bao vé
sirc khoé” giai doan 2023-2025 cua Vién Ung dung Cong
nghé - Bo Khoa hoc va Cong nghé. Céc tac gia xin chan
thanh cam on.
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Tom tit:

Tinh Bén Tre c6 dién tich trong dira 16n nhit ca nuwéce, hon 79.000 hecta. Tuy nhién, loai cAy nay dang bi gy hai béi
siu dau den (Opisina arenosella Walker), anh hwéng nghiém trong dén ning suit ciy dira tai tinh Bén Tre. Trong
nghién ciru nay, tir 32 miu dat dwgc thu thap & khu vue dit virom dira va dat khong canh tic l1du nim tai tinh Bén
Tre da phan lap dwoc 96 chiing vi khuan Bacillus, va da sang loc dwge 30 chiing sinh chét hoat ddng bé mit sinh hoc.
Trong do, chung vi Khuén Bacillus amyloliquefaciens subsp. plantarum B9.10 va Bacillus velezensis D13 ¢6 kha nang
gay chét sau dau den voi hi¢u Iye 1an lwot 13 100,00 va 86,67% sau 24 gio' theo ddi. Phan tich ham lwong surfactin
bang phuwong phap sac ky 16ng khdi pho UPLC-MS/MS cho thiy, ci hai chiing vi khuin Bacillus déu c6 sw xuit hi¢n
ciia hoat chat surfactin, chiing Bacillus amyloliquefaciens subsp. plantarum B9.10 dat ham lwong surfactin 13 0,60
mg/g va chung Bacillus velezensis D13 dat ham luwgng surfactin la 0,42 mg/g.

Tir khéa: Bacillus, ciy dira, chit hoat ddng bé mit sinh hoc, Opisina arenosella Walker, sdu dau den, surfactin.

Chi s6 phén loai: 1.6, 4.1, 4.6

Isolation and selection of active Bacillus strains that have the
ability to control black-headed insect (Opisina arenosella Walker)

causing damage to coconut trees in Ben Tre province
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Abstract:

Ben Tre province has the largest coconut growing area in the country, more than 79,000 hectares. However, this tree
species is being damaged by the black-headed caterpillar (Opisina arenosella Walker), seriously affecting coconut
tree productivity in Ben Tre province. In this study, from 32 soil samples collected in coconut garden areas and
perennial uncultivated land in Ben Tre province, 96 Bacillus spp. strains were isolated and 30 biosurfactant strains
were screened. Among them, the bacterial strain Bacillus amyloliquefaciens subsp. plantarum B9.10 and Bacillus
velezensis D13 are capable of killing black-headed worms with an effectiveness of 100.00% and 86.67%, respectively,
after 24 hours of monitoring. Analysis of surfactin content using ultra-performance liquid chromatography-mass
spectrometry (UPLC-MS/MS) showed that both strains of Bacillus spp. all have the presence of the active ingredient
surfactin, strain Bacillus amyloliquefaciens subsp. plantarum B9.10 reached a surfactin content of 0.60 mg/g and
strain Bacillus velezensis D13 reached a surfactin content of 0.42 mg/g.

Keywords: Bacillus, biosurfactant, black-headed caterpillar, coconut tree, Opisina arenosella Walker, surfactin.

Classification numbers: 1.6, 4.1, 4.6
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1. Dat van de

Tinh Bén Tre ¢ dién tich tréng dira 16n nhét ca nudc, tinh dén
hét quy 1/2024, tong dién tich dira toan tinh khoang 79.078 hecta,
ting 1,36% so voi cung ky. Tuy nhién, nhiéu vuon dira ¢ tinh Bén
Tre dang bj thiét hai rét nang boi sau dau den (Opisina arenosella
Walker), tir dau ndm dén nay tong dién tich vuon dira bi nhidm sau
dau den trén 388 ha. Liiy ké dién tich nhiém sau du den trén vuon
dira tir trude dén nay trén 2.680 ha [1].

Sau dau den c6 tén khoa hoc 14 Opisina arenosella Walker 1
loai sau ban dia va c6 thé duoc tim thfiy rong rai 6 khu vuc Nam A
va Pong Nam A [2]. Sdu an minh dudi bé mit la dé an chat diép
luc ctia 14 va tao thanh mang to & mat dudi cua 14, din dén viéc
phun thubc bao vé thyc vat khong dat hiéu qua [3]. Bén canh do,
viée dung thude bao vé thuc vt nguon gde hod hoc con anh hudng
dén ste khoe con nguoi, gy hién tuong khang thube, anh huong
dén moi trudng, gdy mat can bang sinh thai.

Ngay nay, viéc su dung cac chung vi sinh vat c6 kha nang dit
sau dugc xem la mot bién phap hiéu qua va co tiém nang trong
tuong lai. Trong d6, nhiing loai vi khuan thudc chi Bacillus co
kha ning tong hop chat hoat dong bé mat sinh hoc ¢4 tic dung
kiém soat con tring hodc abi khang voi mot sb ndm bénh, vi
khuan gdy hai cho cdy trong. Cac chat hoat dong bé mat sinh hoc
duoc hinh thanh boi mot s6 lipopeptide va polyketide bao gom
iturin, fengycin, surfactin, bacyllomicin, bacillaene, macrolactin
va difficidin. Trong tat ca cac lipopeptide, surfactin ¢6 hoat tinh
diét con tring manh nhét c6 thé anh huong dén cac b khac nhau
nhu bg canh déu Homoptera; bo canh vay Lepidoptera, va bo rudi
Diptera [4-8]. Mt s6 nghién ciru ngoai nude ciing da cong b mot
s6 loai vi khudn Bacillus sinh tong hop hoat chét surfactin déu co
tac dung kiém soét sau hai cdy trong. Theo nghién ciru ciia L. Assié
va cs (2002) [7] cho thdy, hoat chat surfactin Cl14 va CI5 duge
chiét xuét tir ching Bacillus subtilis S499 voi ndng do 100 ppm da
gay ty I¢ tir vong & m01 duc qua truong thanh tuong (mg 14 85,4 va
92,6% sau mot ngay tiép xic; kha nang trc ché xuét hién rudi con
F1 cua surfactin C14 va C15 lan lugt 13 79,8 va 91,3%. Hoat chit
surfactin duoc chiét xudt tir ching Bacillus subtilis subsp. subtilis
(VCRC B471), ¢ hiéu qua diét mudi Anopheles stephensi & giai
doan 4u tring va nhong [8].

Do véy, myc tiéu nghién ctru nay 1a phan lap va tuyén chon
duoge mot sd chung vi khuan Bacillus sinh hoat chét surfactin co
kha ning gy chét sau dau den. Két qua nghién ciru nay 1a tién dé
dé tao ché pham sinh hoc phong tri su du den gay hai cdy dira
tai tinh Bén Tre.

2. Doi tuong va phuong phap nghién ciiu
2.1. Déi twong
- Sau du den duoc thu thap tai vuon dura tai tinh Bén Tre.

- 32 miu dt dugc thu thap ¢ khu vyc dat vuon dira va dat
khong canh tac 1au nm tai tinh Bén Tre. Dung t0i nilon khir tring
san thu mau dat ¢ nhimg goc dira phat trién khoe manh trong nhitng
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vuon dira b dich hai sau dau den va dat thudc viing dat ty nhién trén
dia ban tinh Bén Tre, vi trf 1y mAu: 0-10 cm 16p dét bé m3t dudi 16p
14 muyc. Ng0a1 thi ghi rd cac thong tin: mau, ngay liy miu, noi 1ay
mau. Mau duoc mang v& phong thi nghiém, bao quéan trong diéu
kién lanh 4°C cho dén khi sir dung.

2.2. Phuwong phdp nghién ciru

Phan ldp cc ching vi khudn Bacillus tie mau dat thu thip
dwoc tai tinh Bén Tre: Can 10 g dat mau cho vao binh thiy tinh
chira 90 g nudc cat vo tring (thuc hién trong ti cy vo tring)
lic déu. Sau d6, binh thiy tinh chira miu dat dwoc dun cach
thuy & nhiét d 80°C trong 15 phut dé loai bo té bao sinh dudng
chi giit lai nhirng chiing c6 sinh bao tir &é chon loc va lam thuin
Bacillus. Phan lap bang phuong phap pha lodng va cy trai trén
dia petri co chira méi truong Luria Bertani (LB) agar, nudi cdy
37°C trong vong 24 gio. Chon khuan lac dic trung Bacillus va
cdy chuyén nhiéu lan dé lam thuan. Cac ching thuan duoc bao
quan ¢ nhiét d6 -80°C. Céc chung vi khudn dugc dinh danh so
b6 dua trén dic diém hinh thai (khuan lac va té bao), dic diém
sinh ly, sinh hoa [9].

Sang loc cdc ching vi khudn Bacillus cé kha ndng sinh chit
hoat dgng bé mat sinh hoc: Pinh tinh kha ning tao cht hoat
dong bé mat sinh hoc duge thu nghiém béng cach su dung moi
truong Nutrient Broth (NB). Céc chung Bacillus dugc nudi ciy
trong binh nudi cdy co chtra 20 ml NB va dugc 1 trong 48 gio ma
khong can lic, nhiét do 37°C. Su hinh thanh mang sinh hoc trén
bé mit cia moi truong 1a dau hiéu cua qué trinh san xudt chat
hoat dong bé mat sinh hoc [10].

Bdnh gid kha nang phong tri sdu dau den ciia cdc ching vi
khudn Bacillus riéng 1é & quy mé phong thi nghiém: Bo sung 5
ml dich tang sinh vi khuan Bacillus dat mat d 10° CFU/ml (OD
600 nm=0,1) vio 95 ml mi truong LB 1ong va dugc nudi cdy lic
(250 rpm) ¢ 37°C trong 48 gid. Sau 48 gio dich 1én men dugce thu
nhan bang ly tim & 6.000 vong/phit trong 15 phut [11].

Sau dau den 2-5 ngay tudi dugc khir tring so b bing nude
cat vo tring va phan vao cac hop nhwa, mbi hop 15 con, céc hop
nhya c6 chira 14 dira tuoi va sau dau den, dich nudi céy cc ching
vi sinh da loai té bao duogc phun Ién bé mit sdu dau den vé6i thé
tich 2,0 ml/hop. Mau dugc dé ¢ diéu kién nhiét do 28-30°C va
theo doi tinh trang sau dau den sau 6, 12, 18, 24 gi. Mdi hop
nhya tuong tng voi 01 nghiém thire thi nghiém (01 chung vi
khuén), mdi nghiém thire dugce lap lai 03 lan. Thi nghiém déi
chimg dugc xir ly bang nudc cit vo tring.

Hiéu lyc tiéu diét sau dau den cta chung vi nam dugc tinh
theo cong thitc W. Abbott (1925) [12]:

T
x 100

C —
E(%) =

trong do: E: hiéu luc cua dich chiét tinh theo (%); C: s6 con tring
song ¢ nghiém thue doi chiing; T: s6 con trung song 6 nghiém
thitc ¢6 xtr 1y vi khuan.
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Pinh danh ching vi khudn da dwoc tuyén chon: Céc ching
vi khuén ¢6 kha nang phong tri sau dAu den duoc dinh danh bé“lng
phuong phap sinh hoc phan tir. Cic mau DNA chiét xudt tir vi
khuan duoc st dung dé khuéch dai trinh tu gen 16S tRNA bé“mg
PCR véi cap mdi 27F: 5'-GAGAGTTTGATCCTGGGCTCAG-3
va 1492R: 5-GGTTACCTTGTTACGACTT-3. Chu trinh phan
{mg PCR gom: Bién tinh ban dau ¢ 94°C trong 4 phut, 30 chu ky
94°C trong 40 gidy, bat cip 56°C trong 50 gidy, kéo dai 72°C trong
100 gidy va budc cudi cing 6 72°C trong 10 phut. San phdm PCR
duoc tinh sach bﬁng kit thwong mai va dugc gidi trinh ty béng
phuong phap Sanger [13]. Trinh ty gen 16S rRNA dugc phan tich
so sanh véi dir licu ¢ trén GenBank str dung cong cu BLAST.

Xdc dinh hoat chdt surfactin c¢6 trong ching vi khudn tuyén
chon: Mau dich vi khuan Bacillus tuyén chon sau khi tang sinh
trong 48 gi0, nhi¢t d§ 37°C dugc ly tim ¢ tde do 6.000 vong/phut
trong 15 phut dé thu phan dich ndi khong co té bao (CFS). Mot
phan ciia CFS duoc axit hoa dén pH 2,0 bang HCI 6 N trong cac
ng nhya da duoc can trude, dé qua dém ¢ 4°C, sau do ly tim &
6.000 vong/phut trong 15 phut. Sau khi ly tim, phan ndi phia trén
duoc loai bo va két tiia dugc hoa tan trong metanol nguyén chit ty
18 (1:10) (w/v). Dich chiét metanol duogc loc qua gidy loc whatman
(11pm), sau d6 lam bay hoi dén cin bang thiét bi ¢6 quay chan
khéng. Can dugc hoa tan trong metanol va duge do bang hé thong
sic ky 1ong khéi phd UPLC-MS/MS. Mdi thi nghiém ldp lai 3 ln,
moi 1an twong tmg 01 méau [14].

2.3. Phwong phdp xik Iy sé liéu

Dung phan mém excel dé xir 1y cac so lidu. Cac s6 liéu ghi
nhan duoc xir Iy thong ké biang phuong phap One-Way ANOVA
trén phan mém Statgraphics phién ban 19.

3. Két qua va ban luan

3.1. Két qud phén Igp va sang loc cdc chiing vi khudn cé tiém
néng phong tri siu dau den hai cy dira

Phdn Idp va lam thudn: Sau khi phan 1ap 32 mau dét trong dira
va dat khong canh tac ldu ndm ldy tai 16 diém trén dia ban tinh
Bén Tre thu dugc 96 ching vi khuan phan lap dugc co dic diém
hinh thai khudn lac giéng v6i vi khuan thudc chi Bacillus nhu:
khudn lac tron, ¢6 cic mau nhu tring nga, tring sita, tring duc,
vang, vang nga, x4m, ria tron déu, luon song hodc ring cua (hinh
1). Trong 96 chung vi khudn phan 1ap duoc ¢6 30 mau ¢6 khudn
lac méu trang nga (chiém 31,25%), 15 mau ¢6 khuan lac mau tréng
stra (chiém 15,63%), 22 mau c6 khuan lac mau tre‘ing duc (chiém
22,92%), 10 mau c6 khuan lac mau vang (chiém 10,42%), 17 mau
¢6 khuan lac mau vang nga (chiém 17,71%) va 2 mau ¢6 khuan lac
méu xam (chiém 2,08%). Mét d¢ vi khuan Bacillus phan lap trong
hai nhém dét co su chénh 1éch 16n (dét canh tac dua: 1,8*10°-
2,7%10° CFU/g dat; dat khong canh tac lau nam: 2,1%103-5,6%10
CFU/g dat) (bang 1).
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Bang 1. Mat do vi khuan trong mau dat thu nhan tai tinh Bén Tre.

Mit dg S6 chiing
Thirty  Dia diém Iy miu Loai dit vi khudn phén 13p
(CFU/gddt)  duge
Xa An Ngai Trung, Ba Tri ooa o
! PWRIN 106304 9E  Darongdin L8™0 3
) Xa An Ngi Trung, Ba Tri Diit khong canh tic 2 1#0F 6
10°04'31.6"N 106°31°35.4°E Jéu nim '
Xa Phu Phyng, Chg Lach Rudl g (0
3 10°16242°N 106°02°459°E it trong dia 26%10 4
’ Xi Vinh Thanh, Cho Lach Dit khong canh thc A .
10°12°03.4°N 106°13'11.7°E J4u nim '
X Phu Dic, Chau Thanh o
h Lo -
8 10°17°39.9°N 106°18'47.0°E Dat rong dira M0 6
; X Tuong Pa, Chau Thanh Dit khong canh thc A ;
10°17°39.9°N 106°1847.0°E l4u nim '
X Thanh An, Mo Cay Bic fox -
7 CI0S4TN 06018065 Do rongdia 20 )
] X Phude My Trung, Mo Cay Bic ~ Dét khong canh téc Sl ;
10°11°02.1°N 106°16°07.2°E 4u ndm '
Xa Thuan Dién, Giong Trom Qo a1
’ 10°11°05.2°N 106°24°40.7°E it trong dia 270 s
10 Xa Phucc Long, Gidng Trom Diit khong canh thc 4940 8
10°0848.0"N 106°24’50.8E Jéu nim '
Xa Loc Thuan, Binh Dai . h
L 101 1L8°N 106734°25.6°F BT T 7
0 Xa Thfn Laj, Binh Bal, . }?at k}long canh tac 394107 8
10°12'58.0°N 106°31°50.9°E l4u nim
Xa An ién, Thanh Phi "
) 6 it trone du *()
3 9°SE000N 106°35°17.5° it trong dia 760 3
" Xa B’mh 'l:hanh, Th@.l,lh Ph}l E?at lihong canh tac 56410 6
9°54°53.9°N 106°30°37.6°E J4u nim
Xi Binh Pha, TP. Bén Tre Bl .
5 CWSIN IO aE  Daiongdia 360 *
16 Xa MY Th{t{lh, TP. Bel’l Tre” i?at k'hong canh tac 45#06 7
10°11°53.7°N 106°2448.1°E Jéu nim
9

(B)

Hinh 1. Khun lac ching vi khuan Bacillus B9.10. (A) Trén méi trudng
LB-Agar sau 48 gi&» nudi cay; (B) Dai thé & vat kinh 10X.

pé xdc dinh cdc chung c6 kha nang 1a Bacillus, 96 chung vi
khuan sau khi lam thuan duoc kiém tra cac dac tinh sinh hoa. Két
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Bang 2. Két qua thir nghiém sinh héa ctia cac chung vi khuan
Bacillus phan Iap tir mau dét.

Thirtw  Thi nghiém sinh héa Cdc chiing vi khuén phan 13

Gram
Sinh ngi bio tir (endospore)

1

2

3 Voges-Proskauer
4 Methyl Red

5 Sinh oxidase
6

7

8

9

+ i+

Sinh catalase
Sinh indole
Sinh citrate +

Lén men duong Lactose

10 Lén men duong Saccharose

11 Lén men duong Maltose
12 Tang truong trong moi truong NaCl 7%
13 Pht trién & 50°C
14 Kha nang di dong
15 Phan giai tinh bt
Ghi chu: (+): dwong tinh; (-): &m tinh.

+ i+

Hinh 2. Két qua kiém tra sinh héa ctia chiing vi khuan Bacillus phan lap
tlr mau dat. (A) Nhuom gram; (B) Phan giai tinh bot; (C) Kha nng hinh thanh
ndi bao tl; (D) Kha nang di dong; (E) Sinh catalase; (F) Sinh oxidase; (G) Sinh
indole; (H) Voges-Proskauer; (I) Methyl Red; (J) Lén men dwdng lactose; (K)
Lén men dwdng maltose; (L) Lén men duwdng saccharose; (M) Sinh trudng &
50°C; (N) Sinh trwéng trong méi trwdng chira 7% NaCl; (O) Sinh citrate.
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qua ¢ bang 2 cho thiy, 96 ching vi khuan bit mau tim chimg
to cac chung vi khuan gram dwong, c6 kha ning sinh bao ti,
c6 enzyme catalase gitip phan giai H,0, thanh H,O va O, Xuét
hién phtrc hgp mau tim hodc xanh dam ¢ thtr nghi¢ém oxidase, c6
kha nang di dong trong méi truong thach mém cé 50 ppm TTC
(Tripheny! tetrazolium chloride), cac chung déu c¢6 kha ning sir
dung saccharose va maltose lam nguon carbon dong thoi khong
thé 1én men dudng lactose. Trong thir nghiém Voges-Proskauer va
céc thir nghiém con lai cho két qué chc ching vi khuan déu c6
khd ndng tao ra acetoin trong mdi truong glucose-phosphate, ting
truong tot & nhiét do 50°C, chiu duogc nong d6 mudi 7% va phan
huty tinh bot dong thoi bién dudng citrate.

Dua theo khoa phan loai Bergey cho thiy 96 ching vi khuin
phén 13p tir cic mau dat c6 ddc diém thudc chi vi khuan Bacillus
(hinh 2) [15]. Két qua nay phu hop v6i mot s nghién ctru da cong
b6 v& dic diém hinh thai va dic tinh sinh hoa cua céc ching vi
khuan Bacillus [16, 17].

Kha nang sinh tong hop chat hoat dong bé mdt sinh hoc ciia
cde ching Bacillus: Toan by 96 chung vi khuan Bacillus phan
lap dugc ting sinh trong moi truong NB long khong lic ¢ nhiét
d6 37°C trong vong 48 gio dé danh gia kha nang sinh tong hop
chat hoat dong bé mét sinh hoc. Két qua cho thay, ¢6 30 chung vi
khuan Bacillus c6 xuat hién 16p mang mau trang duc trén bé mat
méi truong (hinh 3, bang 3) trong ddng voi két qua nghién ctru cia
Y. Yanti va cs (2017) [10]. Do vdy, c¢6 thé két luan 30 chung vi
khuan nay co kha ning sinh tong hop chat hoat dong bé mat
sinh hoc.

Bang 3. Cac chung Bacillus phan lap tir mau dat cé kha ning sinh
tdng hop chat hoat dong bé mit sinh hoc.

Thitw  Chiing Thir tw Chiing Thir tw Chiing
1 B2.1 11 D22 21 DI2.1
2 B9.9 12 D3 22 D10

3 B9.10 13 D4.1 23 DI3
4 Bl14.3 14 D53 24 D14.2
5 B22.4 15 D6.2 25 D15
6 BA 16 D6.3 26 DI85
7 BT411 17 D7 27 D224
8 BTN25 18 D8.10 28 D25.6
9 BTD 19 DI1.10 29 D27.1
10 DIl 20 DIL12 30 D325

Hinh 3. Mang sinh hoc ciia chiing vi khuan Bacillus phan lap tiv
mau dét. (A) Ching B9.10; (B) Ching D13.
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Do d6, tir két qua sang loc kha ning sinh tong hop chét hoat
dong bé mit sinh hoc trong méi truong NB 16ng, chon 30 ching
vi khuan Bacillus tién hanh thi nghiém khao sat kha ning gy
chét sdu dau den gdy hai trén cdy dira.

3.2. Nghién citu khd ning phong tri siu diu den ciia cdc
chiing vi khudn Bacillus riéng Ié ¢ quy mé phong thi nghi¢m

Tir 30 ching vi khuan Bacillus ¢6 kha ning sinh tong hop
chét hoat dong bé mit, tién hanh danh gi kha ning giy chét sau
dau den ctia céc ching vi khudn Bacillus riéng 1é & quy mé phong
thi nghi¢m.

Bang 4. Hiéu lwc phong trir sau dau den cua 30 ching Bacillus
tang sinh 48 gi® trén moéi trwéng LB Iong.

Thi K hiéu Hié:l‘.l lwe dié~t.sﬁu sau Hiél{ ‘ll.rc diét~s'ﬁu sau Hiél}\ll_l’c diétjﬁu sau
fwr * 8 gio theo ddi (%) 16 gio' theo doi (%) 24 gio theo doi (%)
1 DC 0,00 0,00 0,00

2 B2.1 26,67% 57,78" 66,67
3 B9.9 37,78tk 60,009 73,33%
4 B9.10  62,22" 66,67 100,00°
5 Bl43 2444 40,00% 66,67
6 B22.4 20,00 60,000 53,3304
7 BA 22,2)¢te 33,33 62,200t
8 BT411 11,11 31,11 60,00
9 BTN25  1333% 31,11 53,3304
10 BTD 6,67 2447 48,89
11 D1.1 17,78%¢ 33,33« 71,11¢k
12 D22 40,001 53,33 73,33%
13 D3 37,78uik 51,11 75,564
14 D4.1 44 444 68,89 75,568
15 D53 51,11 60,000 73,33k
16 D6.2 40,00 53,334 73,33
17 D6.3 37,78"ik 42,20 51,11%
18 D7 35,56¢hi 42,20 71,11k
19 D8.10  37,778"k 48,89% 66,67
20 D10 44,447 57,781 73,33%
21 DILI0 42200 57,781 64,440
22 DIl.12 3333 48,89% 68,89k
23 DI2.1 35560 46,67% 66,67
24 D13 37,78k 46,67 86,67
25 D142 37,78tk 46,67 73,33%
26 D15 26,67%% 40,00% 51,11
27 DI85 3333 42,204 51,11%
28 D224 444 22,22 33,33
29 D25.6 22,22% 31,11% 60,000
30 D27.1 28389 42,204 64,44k
31 D32.5 26,67 33,33« 48,89

abedefhik: cac ky tw theo hang doc khac nhau thé hién sw khac biét co y
nghia p<0,05.
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Dich 1én men cta 30 ching vi khuan Bacillus nudi cdy trong
moi truong LB long dugc thu nhan sau tang sinh 48 gio, ly tim
véi toe do 6.000 vong/phut dé loai bo sinh khdi va dwoc phun tryc
tiép trén sau ddu den di tuyén chon. Két qua phong tri siu diu den
thé hién qua bang 4 cho thdy, hiéu luc gy chét sau dau den cua
cac chung vi khudn co sy khac biét c6 ¥ nghia. Sau 8 gio theo doi,
chi ¢6 duy nhét ching B9.10 dat hiéu lyc gdy chét sdu ddu den
trén 50%, cac chung vi khuén con lai c6 hiéu luc diét sau dudi
50%. Sau 24 gid theo doi, hidu luc gy chét sau dau den di tang so
luong chung dat hi¢u qua trén 50%, trong d6 c6 27/30 ching, ty
18 gy chét tir 50,00% dén 100,00% chiém 90% s6 chung phan lap
c6 kha ning ning sinh tong hop chét hoat dong bé mit. Trong do,
¢6 2 chung c6 hiéu lyc gay chét sau dau den manh trén 85% sau
24 ¢i¢ theo doi 1a ching Bacillus B9.10 va chung Bacillus D13.
Chung Bacillus B9.10 dat hidu qua gdy chét sdu ddu den cao nhit
14 100,00% va khac biét ¢6 ¥ nghia thong ké so vdi cac ching con
lai, tiép dén 1a chung Bacillus D13 c6 hiéu lyc gdy chét sau dau
den dat 86,67% sau 24 gio theo ddi (hinh 4).

Hinh 4. Két qua thir nghiém kha nang phong tri sau dau den sau
48 gi® tang sinh. (A) Chang B9.10; (B) Chiing D13; (C) Béi ching.

So sanh két qua ciia cac nghién ctru khac cho thiy kha ning
phong trir sdu ddu den cia céc ching vi khuan Bacillus c6 thé
thong qua co ché tac dong cua chét hoat dong bé mit sinh hoc duge
hinh thanh boi mét s6 lipopeptide va polyketide bao gom surfactin,
iturin, fengycin, bacyllomicin, bacillaene, macrolactin, difficidin,
duoc tong hop trong qua trinh 1én men vi khuan 8, 11, 18]. Mot s6
nghién ciru cho thay cdc lipopeptide truc tiép gy pha v va phan
huy lop biéu md, gay ton thuong mo rudt gitta cua du tring, dan
dén 4u trang bi chét [19-21].

Nhu vay, trong 30 ching vi khuan Bacillus, chiung Bacillus
B9.10 ¢6 hiéu lyc phong trir sdu dau den cao nhat (100,00%), ké
dén 1a ching Bacillus D13 ¢6 hidu lyc phong trir sdu dau den dat
86,67% sau 24 gid theo doi. Do do, hai chung Bacillus ndy duoc
tuyén chon va dinh danh bang phuong phap sinh hoc phan tir.
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3.3. Két qua dinh danh

Két qua dién di san pham PCR cho thay da khuéch dai thanh
cong doan gen c6 kich thude 1.500 bp ¢ 2 chung vi khudn Bacillus
B9.10 va D13. Pé xac dinh danh phap dén muc loai, cac ching
vi khuén sau khi thuc hién phan émg PCR s& tién hanh gidi trinh
tu nucleotide & doan gen 16S rRNA. Trinh tu nucleotide cta 02
chung vi khudn dwgc chon sau khi giai ma tién hanh so sanh trinh
tir trén ngan hang dit liéu NCBI-Blast cho thiy ching B9.10 1a
chung Bacillus amyloliquefaciens subsp. plantarum 49 tuong
ddng 99,86% va ching D13 1a ching Bacillus velezensis d0 tuong
ddng 99,93%.

3.4. Phén tich ham lwong surfactin cé trong dich vi khuin
Bacillus

Mau dich vi khuan Bacillus B9.10 va D13 duoc tang sinh trong
48 gio & nhidt do 37°C, sau do tién hanh chiét tich bang dung
moi va 1am sach, lam gidu qua cot chiét pha rin SPE CI8 trudc

khi phéan tich bang hé thdng sac ky long ghép 02 lan khdi phd
UPLC-MS/MS. Phan tich dir liéu dugc thyc hién bfing cach so
sanh v6i chat chuan. Doi véi chung Bacillus amyloliquefaciens
subsp. plantarum B9.10, surfactin dugc phat hién ¢ thoi gian luu
14 5,00 phut (hinh 5A). Cau hinh trong tw thu dugc d6i voi ching
Bacillus velezensis D13 ¢ thoi gian Iuu 1a 5,01 phut (hinh 5B).

Két qua & bang 5 cho thay, ching Bacillus amyloliquefaciens
subsp. plantarum B9.10 va Bacillus velezensis D13 c¢6 kha ning
diét sdu ddu den dat trén 85% déu c6 sy xuét hién hoat chat
surfactin. Trong d6, chung Bacillus amyloliquefaciens subsp.
plantarum B9.10 c6 ham lugng surfactin dat 0,60 mg/g va chung
Bacillus velezensis D13 ¢6 ham lugng surfactin dat 0,42 mg/g.
Két qua nay tuong dong voi nhiéu nghién ciru di chimg minh cac
chung vi khuén Bacillus ¢6 sy hién dién cta chit hoat dong bé mit
sinh hoc, dién hinh 13 hoat chét surfactin déu c6 kha ning gdy doc
cho con trung [7, 8, 22].
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Hinh 5. Sac ky d6 phan tich UPLC-MS/MS cta dich vi khuan Bacillus amyloliquefaciens subsp. plantarum B9.10 (A) va vi khuan Bacillus

velezensis D13 (B) c6 chira surfactin.
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Bang 5. Ham Iwong surfactin trong dich vi khuan Bacillus
amyloliquefaciens subsp. plantarum B9.10 va vi khuan Bacillus
velezensis D13.

Thitty Tén ching Ham lugng surfactin

(mg/g)
1 Bacillus amyloliquefaciens subsp. plantarum B9.10 0,60
2 Bacillus velezensis D13 0,42

Tir nhitng nghién ctru trén cho thiy ching vi khuan Bacillus
amyloliquefaciens subsp. plantarum B9.10 va chung vi khuén
Bacillus velezensis D13 dugc danh gia 1a 02 ching vi khuan tiém
ndng trong viéc san xuét ché phdm sinh hoc phong tri siu dau den
gdy hai trén cdy dira tai tinh Bén Tre.

4. Két luan

Tir 32 méu dat duoc thu thap & khu vy dit vuon dira va dét
khong canh tic lau nam tai tinh Bén Tre da phan Iap dugc 96 ching
vi khuén Bacillus, sang loc dugc 30 chung tao chét hoat dong bé
mit sinh hoc. Trong d6, chung vi khuin Bacillus amyloliquefaciens
subsp. plantarum B9.10 va Bacillus velezensis D13 c6 kha ning
gy chét sau dau den v6i hiéu luc 1an lugt 1a 100,00 va 86,67% sau
24 gio theo ddi. Két qua phan tich ham lwong hoat chat surfactin
cua chung Bacillus amyloliquefaciens subsp. plantarum B9.10 va
chung Bacillus velezensis D13 1an lugt 12 0,60 va 0,42 mg/g.
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Nghién ciru chon glong nam Cordyceps militaris mang gen gi0i tinh don
cho nang suat, chat lwong qua thé cao va on dinh
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Tom tit:

Nim dugc li¢u Cordyceps militaris dwgc sir dung pho bién trong y hoc truyen thong va thue pham & cac nuée chau A. Loai nAm
nay dang dugc nu01 trong quy mé lom tai nhiéu nwéc nhw Trung Québe, Han Québc, Thai Lan, Viét Nam... Tuy nhién, viéc nuéi
trong qua thé nam C. militaris dang phai doi mét véi tinh trang thodi hoa glong qua cac thé hé nuéi trong Gen gi6i tinh MATI-1-
1 va MATI-2-1 dwgc xac dinh giir vai tro quan trong trong qué trinh hinh thanh qua thé va thoai héa & nam C. militaris. Nghién
ctru nay da xdc dinh duge gen gidi tinh MATI-1-1 va MATI-2-1 & sdu chiing nim C. militaris dang dugc nuoi tr(‘")ng tai Viét Nam.
Bon chiing nAm (TN04, SHO1, SH02 v SH04) mang ca hai gen giéi tinh MATI-1-1 va MATI-2-1, hai chiing ndm (TN03 va SH06)
chi mang gen gi6i tinh MATI-1-1. Cac chiing nim C. militaris nudi trong tai cic dom vi dwoc ghi nhin xy ra hién twong thodi
héa giong manh la cic chiing nAm mang ca hai gen giéi tinh MATI-1-1 va MATI-2-1. Trong sau chiing ndm C. militaris, da tuyén
chon dwgrc hai chiing nim TN03 va SH06 cho niing suit qua thé va ham lwong cordycepin trong qua thé cao viret trji. Ning suit
sinh hgc ciia hai chiing nim TN03 va SH06 twong \ng dat 14,36 va 16,7%. Ham lugng cordycepin trong qua thé ciia hai chiing
nim trén twong tng 1a 14 va 13, 97 mg/g qua thé kho. Dic bigt, hai ching nim TNO3 va SHO6 cho nang suit qua thé va ham lugng
cordycepin trong quéi thé cao va on dinh qua nam thé h¢ nuoi trong Day la cac chiing nim C. militaris chit lwong cao va cé thé
st dung trong sin Xuit quy md cong nghiép.

Tir khoa: Cordyceps militaris, MATI-1-1, MAT1-2-1, qua thé, thoai héa.
Chi s6 phin logi: 1.6, 4.6

Research on selecting high and stable yield and fruiting body quality strains of

Cordyceps militaris mushroom carrying a single mating-type gene
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Abstract:

The medicinal mushroom Cordyceps militaris is commonly used in traditional medicine and utilised as food in Asian
countries. This mushroom is being cultivated on a large scale in many countries, including China, Korea, Thailand,
Vietnam, etc. However, the cultivation of C. militaris fruiting bodies is facing degeneration through cultivation batches.
The mating-type genes (MATI-1-1 and MATI-2-1) have been identified as playing important roles in the fruiting body
formation and degeneration processes in C. militaris. This study identified the MAT1-1-1 and MATI-2-1 genes in six strains
of C. militaris currently being cultivated in Vietnam. Four strains (TN04, SHO1, SH02 and SH04) possessed both the MATI-
1-1 and MATI-2-1 genes, while the other two strains (TN03 and SH06) had only the MAT1-1-1 gene. The mushrooms were
cultivated for production with great degeneration carry both the MATI-1-1 and MATI-2-1 mating-type genes. Among the
six strains of C. militaris, two strains (TN03 and SH06) were selected for their superior fruiting body yield and cordycepin
content. The biological efficiencies of the TN03 and SHO06 strains were 14.36 and 16.7%, respectively. The cordycepin
contents in the fruiting bodies of these two strains were 14 and 13.97 mg/g of dried fruiting bodies, respectively. Notably,
the two strains TN03 and SH06 produced high and stable fruiting body yields and cordycepin contents over five generations
of cultivation. These high-quality C. militaris strains are suitable for industrial-scale production.

Keywords: Cordyceps militaris, degeneration, fruiting body, MATI-1-1, MATI-2-1.
Classification numbers: 1.6, 4.6
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1. it van de

Cordyceps militaris 1a mot loai nam duoc liéu ndi tiéng,
da dugc chimg minh ¢ nhidu hoat tinh sinh hoc quy nhu
diéu hoa mién dich, khdng Viem chéng ung thu, hd trg diéu
tri tiéu dudng, dot quy va mot sO bénh tim mach. C. militaris
dugc st dung trong y hoc cd truyén & chau A va tré nén phé
bién & chau Au va chau My trong nhitng nam gan day [1,

] Cordycepin - hoat chat chinh dugc quan tam nhiéu trong
nam C. militaris v&i tiém nang trong phat trién cac loai thude
hé tro diéu trj cac bénh do virus, ndm hay ung thu [3, 4]. Do
vay hién nay, nAm C. militaris dugc nudi trong pho bién véi
quy mé 16n & nhiéu nude nhu Trung Qude, Han Qudc, Nhat
Ban, Thai Lan, Viét Nam... lam nguyén liéu thyc phém va
duoc pham. Tai Viét Nam, viéc nudi trong qua the nam C.
militaris dang phat trién v6i nhiu co sé san xuat quy mo
16n & nhiéu tinh, thanh pho nhu Ha Noi, Lai Chau, Bic
Ninh, Thai Nguyén, Lam Ddng... cung tng cho thi truong
trong va ngoai nuoc. Nhiéu nhém nghién ctru tai Viét Nam
da thyc hién tdi uru diéu kién nudi trong ndm C. militaris cho
nang suat sinh hoc dat 11,6-11,9% va ham luong cordycepin
trong qua thé dat 4,33-4, 54 mg/g [5-7]. Tuy nhién, nang suat
va chét luong qua thé nim C. militaris dat duoc chua cao.
Hon nita, viéc nudi trong nAm C. militaris dang phai d6i mat
v6i su thoai hoa nhanh ciia cac chiing giéng. Biéu hién thoai
hoa & nim C. militaris c6 thé nhin thdy ngay ¢ hién tugng
giam hodc mat kha ning hinh thanh qua thé. Sy thoai hoa
cling dan dén toc do ting trudng cua ndm cham hon, chu ky
sinh truong cua ndm kéo dai va ham lugng céc chat chuyén
hoéa thir cap giam Xuéng [8, 9]. Nhu viy, thoai hoa gidng
anh huong truc tlep t6i nang sudt va chat luong nam, giy
t6n that vé kinh té cho hoat dong san xuat nam C. militaris.

Hién nay, cac nghién ctru v& ndm C. militaris chi yéu
tap trung vao nudi trong nhén tao, tach chiét cac thanh phan
c6 hoat tinh sinh hoc va danh gia tac dung duogc ly cua cac
thanh phan d6. Cac nghién ctru vé sy thoai hoa ctia nim C.
militaris con rat han ché. Mot s6 nghién ctru vé co ché hinh
thanh qua thé 6 nAm C. militaris cho thay, qua thé nim duogc
hinh thanh theo co ché sinh san hitu tinh va dugc diéu hoa
boi gen gidi tinh MAT. Locus gen giGi tinh bt cap ton tai &
hai dang d6i nguoc nhau 1a MATI-1 va MATI-2 & trén 2 bao
ta khac nhau [10]. Locus MATI-1 chwra 2 gen MATI-1-1 va
MATI-1-2, trong khi locus MATI-2 chi chtta gen MATI-2-1.
Hoat dong cua hé thong gen giao phdi nay dan dén sy hinh
thanh qua thé nim hoan chinh [11]. T.X. Vu va cs (2023)
[12] da tién hanh nghién ciru vé hién tuong thodi hoa & cac
ching nam C. militaris mang ca 2 gen gi6i tinh MATI-1-
1 va MATI-2-1 cho thiy, cac chung nam nay xay ra hién
tugng thoai hoa manh ngay tir thé hé thtr 3. Thong qua viée
nghién ciru phan 1ap cac chung nim mang don gen gidi tinh
tir cac miu qua thé va phdi tron 2 loai bao tir co gidi tinh
ddi ngugc nhau cho th'?iy, su mat can b?mg ty 1€ 2 loai bao tir
nay hay cu thé 1a sy ting qua mic cta ty 18 bao tir mang gen
MATI-2-1 dan t6i hién tugng thodi hoa manh. Pay duoc
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coi la nguyén nhan chinh gy ra hién tuong thoai hoa & cac
chung nam C. militaris sinh san hiru tinh. Trong khi d6, mot
sd nghién ctru dang chi y cho thdy ton tai cic ching nim
thudc loai C. militaris, C. takaomontana va C. cardinalis
chi mang locus gen MATI-1 don 1¢ cling c6 kha nang hinh
thanh qua thé [13-15]. Céac ching nam nay khong co gen
MATI-2-1 dan t6i khong xdy ra hién tugng mat cin bang
ty 1€ 2 loai bao tir mang gen MATI-1-1 va MATI-2-1. Nhu
vay rat c6 thé cac ching nam C. militaris mang gen gidi tinh
don s& han ché dugc hién tugng thoai hoa giong xay ra. Viéc
danh gia kha nang thoai hoa cua cac ching nam C. militaris
mang gen gidi tinh don so véi cac ching ndm mang ca 2
gen gioi tinh MAT1-1-1 va MATI-2-1 s€ giup xac dinh dugc
giai phap chon gidng nam C. militaris c6 ning suit va chat
luong 6n dinh. Cac chung nam C. militaris mang gen gioi
tinh don c6 niang sudt va chat lwong 6n dinh rat can thiét
trong san xuit quy mo lén.
2. Vat liéu va phuong phap nghién ciu

2.1. Vit liéu nghién ciru

Séu chung nam C. militaris dugc thu thap tai cac co so
nuoi trong nam tai Thai Nguyén va Ha N¢i. Toan bd cac
ching nam da dugc xac nhan thudc loai C. militaris dua
trén trinh ty vung ITS ctia rIDNA. Trinh ty ITS cua 6 chung
nam nay da dugc dang ky trén GenBank - NCBI véi ma
s6 twong tmg cho timg ching: TN03 (0Q674702.1); TN04
(0Q674703.1); SHO1 (0OQ674705.1); SHO2 (0Q674708.1);
SHO04 (0Q676497.1); SHO6 (0Q674711.1). Ching ndm C.
militaris QN6 da dugc cong bd mang ca 2 gen gidi tinh
MATI-1-1 va MATI-2-1 [16] dugc sir dung dé so sanh kha
nang thoai hoa voi cac ching ndm C. militaris mang gen
gi6i tinh don x4c dinh trong nghién ctru nay. Cac ching nam
dang dugc luu gitr tai Phong thi nghiém ctia Trung tdm Sinh
hoc thyc nghiém - Vién Ung dung Cong nghé (Bo Khoa hoc
va Cong nghe).

Cac cap mdi dic hiéu dung cho phan ung PCR su dung
trong nghién ctru nay dugc liét ké ¢ bang 1.

Bang 1. Cac moéi dic hiéu sir dung trong nghién ctru.

Kich thwdc Ngubn
Tén moi Trinh tw (5°-3°) sin phim tham
(bp) khao
MATI-1-1-F  ATGGAACACAGATCGAGCGACAC e [(17]
MATI-1-1-R  ATATACCTTCGCGATCATTGCCCAG
MAT1-2-1-F  TGTTTTGT CGCGATGGTTCTGG - (171
MAT1-2-1-R  CCTCTGGAGGTTCTGCATTCCA

2.2. Phwong phap nghién ciru

Phuong phdp xac dinh gen MATI-1-1 va MATI-2-
1 & cdc ching nam Cordyceps militaris: Cac ching nim
C. militaris dugc nudi trong mdi truong khoai tdy dang
long (PDB) (lic 200 vong/phut & 25°C trong 3 ngay) dé
thu hé soi nam ding cho tach chiét DNA tong sd. Quy
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trinh tach chiét DNA téng s6 tir hé soi ndm dugc thyuc hién
theo quy trinh ctia V.T. Tran va cs (2017) [18]. Mau DNA
tong s6 duoc sir dung cho phan tng PCR khuéch khuéch dai
gen MATI-1-1va MATI-2-1 st dung cip mdi dic hiéu tuong
ung la MATI-1-1-F/MATI-1-1-R va MATI-2-1-F/MATI-
2-1-R (bang 1). Chu trinh nhiét cua phan tmg khuéch dai
gen nhu sau: 94°C (3 phut); 30 chu ky cua 94°C (30 gidy),
58°C (30 gidy), 72°C (40 gidy); 72°C (10 phat). Gen gidi
tinh MATI-1-1 va MATI-2-1 cta cac ching nim C. militaris
duoc xéac dinh dua trén két qua dién di san phém PCR trén
gel agarose 0,8%.

Phirong phép nhén giong nam Cordyceps militaris dang
dich thé qua 5 thé hé lién tiép: Quy trinh nhan giéng nim
C. militaris dang dich thé duoc thuc hién theo T.X. Vu va cs
(2023) 12]. Bao tir cac chung nam C. militaris duoc dung dé
cdy chuyén lién tiép trén moi trudng thach PDA dé thu bao
tir lién tyc 5 thé hé. Bao tir ching ban dau dugc nudi ciy va
thu bao tir (F1), bao tir F1 tiép tuc dugc nudi cay va thu bao
tir (F2). Chu ky nay duogc ldp lai dé co cac thé hé tiép theo
(F3, F4, F5). Quy trinh thu dich bao tir tir dia PDA nuéi ndm
duogc thuc hién theo T.X. Vu va cs (2023) [12]. Dich bao tu
ctia timg thé hé (1 ml 10° bao tir/ml) dugc ciy vao binh nuéi
gidng 1ong chira 100 ml méi trudng PDB ¢6 bo sung 0,1%
peptone. Gidng long duoc nudi lic 150 vong/phut trong 3
ngay trong ti ¢ 22-25°C.

_ Phwong phap danh gia nang sudt qua the cua cac chung
ndm Cordyceps militaris qua 5 the hé lién tiép: Bé danh gia
nang suat qua thé cua cac chung nam C. militaris qua 5 thé hé
lién tiép, cac chung nam dugc nudi trong dua theo quy trlnh
cua T.X. Vuva cs (2023) [12]. 3-4 ml dich gidng ndm & mdi
thé hé duogc cay déu 1én bé mat gia thé dung trong hop nhya
hinh tru ¢6 thé tich 650 ml (Song Long, Viét Nam). Thanh
phan gia thé trong 1 hop nudi gdm: 30 g gao lut huyét rong
va 60 ml dich dinh dudng. Thanh phan 1 lit dich dinh dudng:
dich chiét 200 g khoai tay, 15 g glucose, 15 g succrose, 1 g
MgSO,, 1 g KHzPQ4, 1 g pepton, 100 g nhong tam. Tat ca
moi truong duoc hap khu trung ¢ 121°C trong 20 phut va
dé ngudi. Sau khi cdy glong, hop nudi duoc dit trong tdi 5
ngay, 6 25°C dé hé soi nim moc mot 16p mong trén toan bo
bé mat gia thé. Hop nudi nim dugc chuyén qua giai doan
hinh thanh qua thé & diéu kién chiéu sang 12 gio/ngay (500
Lux) & 22-23°C, d6 am 85-90% trong 60 ngay. Thi nghiém
nuodi qua thé duoc thuc hién trén 50 hop nuodi cho 1 thé heé,
lap lai 3 1an doc lap. Chi tiéu theo doi gdm: (1) khdi lugng
qué thé twoi/hop nudi thé tich 650 ml va (2) ning suit sinh
hoc (Biological Efficiency - BE) [19].

thmg phdp phan tich ham lwong cordycepin trén
hé thong sdc ky long hiéu nang cao (HPLC): Ham luong
cordycepin trong qua thé ndm C. militaris dugc xac dinh trén
hé théng HPLC theo T.X. Vu va cs (2024) [4]. Qua thé nAm
C. militaris twoi dwoc sdy kho trén thiét bi sdy thing hoa &
-40°C t6i khi 6 am dat 5%. Mau qua thé nam da nghién
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nho va qua rdy s6 180 duoc tién hanh chiét hoi luu trong
methanol 80% trong 30 phut. Dich chiét duogc loc qua mang
cellulose acetate 0,45 pm dé sir dung cho phan tich HPLC.
Hé théng HPLC sir dung trong phan tich (hdng Shimadzu,
Nhat Ban) gém: bom LC 20AD, bd tiém mau tu dong SIL-
20A HT, Detector SPD 20A. Str dung cdt C18 (Agillent) voi
kich thudc cot 1a 250x4,6 mm va kich thudce hat 5 pm. Téc
d6 rira giai 1a 0,5 ml/phut, pha dong gdm dung méi nude va
acetonitril. Nhiét do 10 cot duoc dat 6 25°C. Detector UV
duogc dat quan sat tai budc song 260 nm.

Phirong phap xir Iy s6 liéu: St dung phuong phap thépg
ké sinh hoc trén phan mém Microsoft Excel 2016 va kiém
dinh T-test (su khac biét c6 y nghia thong ké vdi p<0,05).

3. Két qua va ban luan

3.1. Két qud xdc dinh gen gidgi tinh MATI-1-1 va MATI-
2-1 ¢ cac chung nam Cordyceps militaris

Gen MATI-1-1 va MATI-2-1 duoc xac dinh 1a 2 gen gidi
tinh ddi 1ap nhau, gitr vai trd quan trong trong qué trinh sinh
san hitu tinh hinh thanh qua thé va thoai héa ¢ cac chung
nam C. militaris ludng bdi [12]. Trong khi d6 tai Viét Nam,
viéc xac dinh 2 gen gioi tinh MATI-1-1, MAT1-2-1 va danh
gia ty 18 cac chung ndm C. militaris dang dwoc nudi trong
mang cic gen gi6i tinh khac nhau dé tir d6 cho thay hién
trang thoai hoa gidng chua c6 nhidu nghién ciru dé cap.

Két qua xac dinh gen gi¢i tinh MATI-1-1 va MATI-2-1
& 6 ching nim C. militaris nghién ctru cho thiy, 4 ching
ndm C. militaris TNO4, SHO1, SHO02, SHO4 mang ca 2 gen
gi6i tinh MATI-1-1 va MATI-2-1; 2 ching nam C. militaris
TNO3, SHO6 chi mang gen gidi tinh MATI-1-1 (hinh 1) va
khong ghi nhan ching ndm nao chi mang gen gidi tinh MATI-
2-1. Trong bio cdo trudc ctia nhom nghién ciru di tién hanh
phan lap, dinh danh va xac dinh gen gioi tlnh MAT cua 8
chung ndm C. militaris, trong d6 5 chung nam (QN6, HL11,
HL12, TNO1 va TN02) mang ca 2 gen gioi tinh MATI-1-1
va MATI-2-1, 3 ching nam bao gom SHO03, HL13 va HNO1
chi mang gen gidi tinh MATI-1-1[16]. Tur két qua nay cho
thdy ty 1& cac chung ndm C. militaris mang ca 2 gen gi6i
tinh MATI-1-1 va MATI-2-1 dang dugc nudi trong tai Viét
Nam kha cao. Két qua nay phu hop voi thuc trang thoai hoa
gidng xay ra phd bién tai cac co s¢ nudi trong qua thé ndm
C. militaris va cu thé 12 xay ra & cac co so sir dung chung C.
militaris mang ca 2 gen gidi tinh MATI-1-1 va MATI-2-1.
Hién twong nay 1a do & cac ching nim mang ca 2 gen gidi
tinh MAT xay ra hién twong mit can bang ty 18 bao tir mang
2 gen gi6i tinh néu trén, dan t&i qua trinh thodi hoa xay ra
[12]. Céc co s st dung chung nim C. militaris mang gen
gidi tinh don khong xay ra hién tugng thoai hoa gidong. Nhu
véy, nghién ctru ndy da cung cép cac dit lidu vé gen giGi tinh
MATI-1-1 va MATI1-2-1 & cac chung ndm C. militaris dang
dugc nudi tr@)ng tai Viét Nam va budc dau cho théy mbi lién
quan gifra gen gidi tinh v&i hién tugng thoai hoa gidng. Tuy



nhién, can c6 thém nhiig nghién ctru voi sé lugng ching
nam 16n hon, thu thap tai nhiéu don vi nudi tréng ndm trong
ca nude dé cho thay rd vé viéc lién quan giita gen gidi tinh
MAT va hién tugng thodai hoa.

(A) M + TNO3 TNO4 SHO1 SHO2 SHO04 SHO06 (B) M

+ TNO3 TNO4 SHO1 SHO2 SHO4 SHO6

6 kb
3 kb

MAT 1-2-1 368 bp

MAT 1-1-1

- + |TNO3 | TNO4 sHO1 SHo2 SHo4

MAT 1-2-1 —

Hinh 1. Xac dinh gen gi&i tinh MAT1-1-1 va MAT1-2-1 & cac
chiing ndm Cordyceps militaris. (A) Két qua dién di xac nhan
gen gi6i tinh MAT1-1-1; (B) Két qua dién di xac nhan gen gi&i tinh
MAT1-2-1; M: DNA marker 1 kb.

3.2. Ning sudt qud thé va ham lwong cordycepin ciia
cdc chiing nam Cordyceps militaris

Trong nghién ctru nay, cac mau qua thé nam dugc thu
thap tai cac €O SO nudi trong ndm & cac do tudi khac nhau.
Hon nita, mdi co s6 lai ¢ cong nghé nudi trong riéng biét
(moi trudng nudi, didu kién nudi...), nén cic mau qua thé
nam khong dwoc danh gid vé mit ning sudt va chét lugng
tai thoi diém thu mau. Ca 6 chung nam C. militaris duoc
danh gi ning suit va chat lugng qua thé trong cing didu
kién nudi trong.

Két qua nghién ctru cho thiy, ca 6 ching nim déu hinh
thanh qua thé. Trong d6, 2 ching ndm TNO3 va SHO6 (chi
mang gen gidi tinh MATI-1-1) cho ning suit qua thé cao
nhét, khéi lugng qua thé tuoi trung binh/hop nuéi 1 32,67
va 38 g twong tng voi ning suét sinh hoc 1a 14,36 va 16,7
%. Pdng thoi, day ciing 1a 2 ching ndm C. militaris cho
ham luong cordycepin trong qua thé cao nhit twong tng
trung binh dat 14 va 13,97 mg/g qua thé kho (hinh 2).
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Hinh 2. Nang suét qua thé va ham lwong cordycepin trong qua
thé cta cac chung ndm Cordyceps militaris. (A) Khi lwvong qua
thé twoi/hop nudi; (B) Ham lwgng cordycepin trong qua thé kho.

Nang suét qua the va ham luong cordycepin trong
qua thé 1a cic yéu td quan trong cua viéc san xuat nam C.
militaris. Nhiéu nhom nghién ctru tai Viét Nam da tién hanh

‘ JHORHOC _ [PApp

s Khoa hoc Ty nhién | Khoa hoc sy song; Khoa hoe Y - Duige | Duge hoc; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong ndng nghiép, thiy sén

t6i wu cac didu kién nudi trong d6i véi nhidu ching ndm C.
militaris khac nhau cho nang suét sinh hoc dat 11,6-11,9%
va ham luong cordycepin trong qua thé dat 4,33-4,54 mg/g
[5-7]. Nghién ctru ciia L. Huang va cs (2009) [20] cho thay,
ham lugng cordycepin trong qua thé nim C. militaris dat
2,654 mg/g. Nghién ciru cia H.H. Lee va cs (2017) [21]
cung da cho thiy ham luong cordycepin trong mot sé chung
nam C. militaris luu gilr tai Trung tdm Suu tdp Vian hoa
Néng nghiép Han Qudc (KACC) ¢ ham lugng cordycepin
trung binh khoang 2,13 mg/g. Nhu vdy, 2 chung nam TNO3,

SHO6 cho ning suét qua thé va ham luong cordycepin vuot
trdi, viéc danh gid su 6n dinh nang suét qua thé va ham
lwong cordycepin trong qua thé 1a can thiét dé tmg dung cac
chung nim trén vao san xuét thyc té.

3.3. Pdnh gid sw on dinh vé ning sudt qud thé va ham
lwong cordycepin ciia chiing ndm Cordyceps militaris
mang gen gioi tinh don

Viée nudi trong nam C. militaris dang phai d6i miat véi
su thodi hoa nhanh cua cac chung giong, bleu hién cua hién
twong thoai hoa la sy giam manh vé nang suat va chat luong
qua thé [8 9]. Bé viéc san xuat nam C. militaris dugc 6n
dinh, dleu kién quan trong can ¢ la cong nghé cung voi Cac
ching gidng c6 ning suat va ham lugng hoat chét cao va on
dinh. Chung C. militaris TNO3 va SHO6 1a cac chung nim
mang gen gi6i tinh don c¢6 ning suit qua thé va ham luong
cordycepin cao.

Trong nghién ctru ndy, ning suat qua thé cta 2 ching
nam C. militaris TNO3 va SHO6 dugc danh gia qua 5 thé
hé lién tiép va so sanh véi ning suat qua thé cia 2 ching
ndm mang ca 2 gen gidi tinh MATI-1-1 va MATI-2-1 1a
SH04 va QN6. QN6 1a ching nam C. militaris mang ca 2
gen gioi tinh MATI-1-1 va MAT1-2-1 da dugc nhom nghién
ctru duge cong bd [16], nhung chua duoc danh gia kha nang
thoi hoa qua cac thé hé nudi trong. Hon nita, nghién ctru
T.X. Vu va cs (2023) [12] da cho thay, cac ching nam C.
militaris mang ca 2 gen gioi tinh MAT1-1-1 va MATI-2-1
xay ra hién tugng thoai hoa manh do sy mat can béng ty 1€
2 loai bao tir mang gen gidi tinh dbi 1ap nhau. Do vay trong
nghién ctru nay, chung QN6 va SH04 dugc sir dung dé so
sanh kha ning thoai hoa voi cac ching nim C. militaris
mang gen giGi tinh don 1a TNO3 va SH06. Két qua nghién
ctru cho thay, kha nang hinh thanh qué thé va hinh dang qua
thé ciia 2 chung nam C. militaris TNO3 va SHO6 mang gen
gidi tinh don MAT1-1-1 khong ¢6 sy khac biét 16n tai 5 thé
hé. Trong khi d6, kha nang hinh thanh qua thé va hinh dang
qua thé ctia 2 chung ndm C. militaris QN6 va SHO4 mang
ca 2 gen gidi tinh MATI-1-1 va MATI-2-1 c6 su khac biét
16n tai 5 thé hé. Tir thé hé tha 2 (ching QN6) va thé hé tha
3 (chiing SHO4) hinh dang qua thé d4 bién d6i bat thuong so
voi qua thé ¢ thé hé thir 1. Dac biét tai thé thir 5, ca 2 ching
nam C. militaris QN6 va SHO4 da mét kha ning hinh thanh
qua thé (hinh 3).
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MAT1-1-1 va MAT1-2-1

MAT1-1-1

Hinh 3. Qua thé cla cac chiing nAm Cordyceps militaris tai 5 thé hé
lién tiép. F1-F5: thé hé thi 1 toi thé hé thir 5.

Ning suét qua thé (khéi luong qua thé tuoi/hop nudi)
ctia ca 4 ching ndm C. militaris TNO3, SHO6, QN6 va SH04
tai 5 thé hé da dugc xac dinh (hinh 4). Nang sudt qua thé cua
2 ching ndm C. militaris TNO3 va SHO6 giam nhe tuong
g 7,9 va 6,8% tai thé hé thir 4 va giam 10,7 va 10,5% tai
thé hé thir 5 so véi thé hé thir 1. Trong khi d6, ning suét qua
thé 2 chiung ndm C. militaris QN6 va SHO4 giam manh sau
4 thé hé, cu thé tuong ng giam 43,2 va 51,4%. Su khac biét
vé - nang suét qua thé & cac thé hé so voi thé hé thir 1 cua
mdi ching ndm déu c6 y nghia thong ké voi p<0,05. Cac
nghién ctru trén thé gidi cho thay, nam C. militaris bit dau
¢6 hién tugng thoai hoa khi cay chuyen dén thé hé thu 3, su
thoai héa nghiém trong xuét hién ¢ thé hé thir 4 va thé hé
thir 5 ¢6 thé dan toi ching nAm mét kha nang tao qua thé [9].
biac dlem thoai hoa nay phu hop voi két qua ‘nghién ciru vé
nang suit qua thé qua 5 thé hé cua 2 ching ndm C. militaris
QN6 va SHO4 mang ca 2 gen gioi tinh MATI-1-1 va MAT1-
2-1. Trong khi d6, ning sut qua thé cia 2 chung ndm C.
militaris TNO3 va SHO6 mang gen gidi tinh don MATI-1-1
6n dinh khong khac biét nhidu qua 5 thé hé (hinh 4).
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Hinh 4. Nang suét qua thé ctia cac ching ndm Cordyceps militaris
tai 5 thé hé lién tiép.
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Céc nghién ciru vé thoai héa & nAm C. militaris thuong
quan tAm nhiéu t6i kha nang hinh thanh qua thé. Ham lugng
hoat chét cordycepin & cac thé hé thoai héa khong c6 nhidu
cac nghién ciru dé cap. Trong khi dé, cordycepin 1a chi
tiéu quan trong dé danh gia chat lwong nim C. militaris [4,
20]. Do vay, nghién ctru nay tién hanh xac dinh ham luong
cordycepin trong qua thé ciia ca 4 ching ndm C. militaris
TNO3, SH06, QN6 va SHO4 tai 5 thé hé (hinh 5).

=
(]

> EFL BF2 EF3 OF4 BF5
214
£ B T
—12
5
210
>
g 8
o
o 6
[ o=
X
E >
©
T [I-\x
0 L L
TNO3 SHO6 SHO4
MAT1-1-1 MAT1-1-1 va MAT1-2-1

Hinh 5. Ham lwong cordycepin trong qua thé ctia cac ching ndm
Cordyceps militaris tai 5 thé hé lién tiép.

Két qua nghién ctru cho thay, ham lugng cordycepin
trong qua thé ctia 2 chung ndm C. militaris QN6 va SHO4
giam manh sau 4 thé hé, cu thé tuong ung giam 61,4 va
64,7% so voi thé hé dau tién (khac biét co ¥ nghia thong ké
v6i p<0,05). Tai thé hé thtr 4, ham luong cordycepin trong
qua thé cua 2 chung QN6 va HL6 dat 2,1 va 1,83 mg/g.
Trong khi d6, ham luong cordycepin trong qua thé cia 2
chiung ndm C. militaris TNO3 va SHO6 giam nhe sau 5 thé
hé. Cu thé tai thé hé thtr 4, ham luong cordycepin trong qua
thé cua 2 chung nim TNO3 va SHO6 tuong tng giam 4,5
va 10,3% va giam 11,19 va 12,4% tai thé hé tha 5. Tai thé
hé tht 4 va tht 5, ham luong cordycepin trong qua thé ciia
2 chung TNO3 va SHO6 dat 12,2-13,3 mg/g qua thé kho.
Pay 1a nghién ctru dau tién chi ra sy khac nhau vé tinh 6n
dinh ning suat qua thé va ham lugng hoat chat cordycepin
trong qua thé giita cac chung ndm C. militaris mang 2 gen
gi6i tinh MATI-1-1 va MATI-2-1 va chung ndm C. militaris
mang gen gi6i tinh don MATI-1-1.

Nhu vay, nghién ctru nay di tuyén chon duoc 2 ching
nam C. militaris TNO3 va SHO6 mang gen gi6i tinh don
MATI-1-1 cho ning suat qua thé va ham lugng cordycepin
cao va on dinh. Pay 1a 2 chung ndm C. militaris chit lugng
cao, hoan toan ¢ kha ning dé dwa vao san xuat. Viéc ing
dung 2 ching nim C. militaris TNO3 va SHO6 vao thuc
té s& giup cac don vi san xuat khic phuc duoc tinh trang
thoai hoa gidng dang xay ra phd bién. Dong thoi, qua thé
nam C. militaris TNO3 va SHO6 v6i ham lugng hoat chét
cordycepin cao gop phan lam ting gia tri cia san pham narn
tr 6 dem lai loi thé canh tranh cho cic don vi nudi trong
loai nAm nay.
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Nghién ciru nay thuc hién tuyén chon chiung ndm C.
militaris mang gen gidi tinh don cho ning suét, chat lugng
cao va On dinh trén s lugng ching nam chua nhiéu. Do do,
can c6 thém cac nghién ciru tuyén chon trén sb lwong chung
nam 16n dé tim kiém duoc cac ching ném cho nang suét va
chat luong cao hon. Vlec hen tuc nang cAp chat hmng gidng
nam C. militaris 1a vén dé can thiét trong san xuét.

4. Két luan

Nghién ctru nay da xac dinh dugc gen gidi tinh MATI-
1-1 va MATI-2-1 & 6 chung nam C. militaris dang dwoc
nudi trong Viét Nam, trong d6 4 ching nam (TN04, SHOI,
SHO02, SHO04) mang cd 2 gen gidi tinh MATI-1-1 va MATI-
2-1, 2 ching nam (TNO3 va SHO6) chi mang gen gidi tinh
MATI-1-1. Cac chung ndm C. militaris & céc co s& nudi
trong duoc ghi nhén xay ra hién tugng thoai hda manh la cac
chung ndm mang ca 2 gen gi6i tinh MATI-1-1 Va MATI-2-
1. Nghién ciru da tuyen chon duoc 2 chung nim TNO3 va
SHO6 cho nang suit qua thé va ham lugng cordycepin trong
quéa thé cao vuot troi. Ning sudt sinh hoc va ham luong
cordycepin trong qua thé cua 2 ching nim TNO3 va SH06
tuong ung dat 14,36 va 16,7%; 14 va 13,97 mg/g qua thé
kho. Pic biét, 2 chung nam TNO3 va SHO6 cho ning suat
qué thé va ham lugng cordycepin trong qua thé cao va 6n
dinh qua 5 thé hé. Pay la cac chung ndm C. militaris chat
lwong cao va c6 thé sir dung trong san xuat.
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Nghién ciru thiét ke hé thong giam sat khong day, tir xa
ham lwgng nuwoc trong dau may bién 4 ap truyen tai
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Tom tit:

Bai bao nay trinh bay giai phap xdy dwng hé thong giam sat khong diy, tir xa ham hrong nwéc trong diu may bién
ap truyén tai. Trong giai phap nay, thiét bi do cip truwdng (tai hién truong) dwoc thiét ké dé chuin héa tin hi¢u, xir
1y tin hiéu, chuyén dbi, hién thi va truyén thong tin hiéu tir cim bién do ham lwong nwéc trong diu (nguyén Iy dién
dung). Thiét bi cip truong cé thé sir dung ngudn cung cip ddc lap tir pin 4,5V hodc cé thé tir ngudn dién mit troi
nhiam tranh dnh hwéng khong mong mudn tir lw6i dié¢n phan phéi téi may bién ap. Giao thirc truyén thong LoRa tir
céc thiét bi do cAp truomg dén bd thu thip trung tim dwoc sir dung. Thiét bi thu thip trung tim da kénh thu thap
dit liéu tir cAc thiét bi cAp truong theo chuén truyén thong LoRa, ¢6 thé hién thi tai chd hoic truyén dir liéu 1én dam
may (cloud). Toan bj dir li¢u dwge doc vé, hién thi, xir 1y, cinh bdo, bdo cdo trén may tinh trén nén ting web. Hé
théng da dugc hoan thién, chay on dinh, véi sai s6 tuong dbi nho6 hon 1%, tai gia tri 25 ppm nudc trong dau.

Tir khéa: ham lwong nuéc trong dau, thiét bi cip truwong, truyén théng LoRa.

Chi sé phén logi: 2.2

Research to design a wireless and remote surveillance system for water content

in transmission transformer oil
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Abstract:

This article presents a solution to build a wireless and remote surveillance system for water content in transmission
transformer oil. In this solution, the field measuring device is designed to standardise the signal, process the signal,
convert, display and communicate the signal from the water content in the oil sensor (capacitance principle). The
field measuring device can use an independent power supply from a 4.5 V battery or from a solar power source to
avoid unwanted effects from the distribution grid to the transformer. The LoRa communication protocol from the
field measuring devices to the multi-channel central collector (MCC) is used. The MCC collected data from the field
devices according to the LoRa communication standard, which can be displayed on-site or transmitted to the cloud.
All data is read, displayed, processed, warned, and reported on a computer on a web platform. The system has been
completed and is running stably, with a relative error of less than 1% at a value of 25 ppm water in oil.

Keywords: field device, LoRa communication protocol, water in oil.

Classification number: 2.2
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1. Ddt van de

Déu trong méy bién ap c vai tro dic biét quan trong trong viéc
1am mat cudn ddy méy bién ap, cach dién, bao vé 15i va cuon day
khi dugc ngam hoan toan trong dau, ngan can tiép xtc truc tiép ciia
oxy trong khi quyén véi cellulose lam gidy cach dién ctia cudn day.
Dé dam bao hoat dong binh thuong ctia may bién ap, céc thong sb
cia dau cach dién phai dugc dam bao nhu: thong s6 vé dién (do
bén dién moi, dién tro riéng...), thong sd hoa 1y (ham luong nude
trong dau, do axit, stc cang bé mit, do nhét, diém chop chay...).

Cac thong s6 hoa Iy cua dau cach dién ciing 6 anh huong dén
nhau va anh huong dén thong s6 vé dién cua dau. Vi dy ham luong
nude trong dau anh huong dén dién ap danh thing dau, anh huong
dén d6 nhot, diém chop chay...

Do am trong dau cach dién may bién 4p lam giam do bén dién
moi cua dau, dong thoi lam ting nguy co hong gidy cach dién.
N6 ¢6 thé hinh thanh cac bong bong khi va ddy nhanh qua trinh
130 hoa cua 16p cach nhiét cellulose. Su gia ting ham lugng nude
trong dau trong méi truong dién 4p cao cé thé sinh ra phong dién
cuc bo. Ngay ca khi may bién ap khong bi 1o ri, nude trong dau van
hinh thanh nhu mot san pham phy ciia qué trinh 130 hoa ciing nhu
o 4m tir gidy cach dién hoa cling véi dau. Theo nghién ctru ciia Y.
Du va cs (1999) [1] thi ham luong nudc trong dau ting 1én gip doi
s& lam giam hiéu suat ciia méay bién ap di mot nira. Do do, d6 am 1a
mot thong sd quan trong anh hudng bét loi dén hiéu suat cua may
bién ap va cn giam sat lién tuc. Phuong phap do ham lugng nudc
trong dau may bién ap sir dung soi quang nhu cam bién ciing duoc
nghién clru, tuy nhién céc gié tri do mdi trinh bay & m6 hinh thuc
nghiém [2]. Theo nghién ctru ctia S.F.A.Z. Yusoff va cs (2018) [3]
c6 do d9 am trong mau diu bang cach xt 1y anh huong cta 1op phu
kim loai bach kim 1én s¢i quang hinh chit D. Pay la co sé cho viéc
xay dung hé thdng do ham luong nudc trong dau may bién ap. Tuy
nhién day moi 1a thu nghiém, chua dam bao dugc do chinh xac,
dai do can thiét, chua xdy dung hé thong do online dugc. Trong
nghién ciru cua V.V. Kondalkar va cs (2019) [4] dé cap dén vide
phat trién cam bién d6 4m dién dung thu nho loai metal-polyimide-
interdigital transducer (IDT) ¢6 d6 nhay cao dé do ham luong nudc
trong dau may bién ap. Cam bién nay c6 thé phat trién dé do d6 am
trong dau méy bién 4p.
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Hién nay, do d¢ 4m trong dau cach dién may bién ap co thé
str dung phuong phap Karl Fischer (theo chudn ASTM D1744),
phwong phap nay ¢6 do chinh xac cao, nhung chi phu hop cho
do mau trong phong thi nghiém boi thir nghiém c6 thé anh
huéng cac chat phu gia khéc trong qué trinh thir nghiém. .. [6].

Pé do ham lugng nudc trong dau truc tuyén, ngudi ta sir
dung cam bién kiéu dién dung nhu thiét bi NP330F c6 dai do tir
10 ppm dén bao hoa. Hodc thiét bi ctia Vaisala ciing c6 thé do
ham lugng nude trong dau tir vai ppm dén bio hoa.

Tai Viét Nam, s6 lugng méy bién ap cap dién ap 110 kV tr&
1én 6 sb lugng rat 16n, nhu cau trang bi h¢ théng do ham lugng
nude trong dau cho méy bién ap ciing nhu trong qua trinh dai tu
may bién ap 14 rat 1on. Trong nghién ciru nay, ching toi sir dung
cam bién ciia Vaisala dé xay dung hé thong giam sat ham luong
nude trong diu may bién ap truc tuyen tir xa dé c6 thé canh bao
sy gia tang ham lugng nudc trong dau hodc cd thé gidm sat chit
luong dau trong qué trinh loc ddu may bién ap.

2. Doi tuong va phuong phap nghién ciu
2.1. Péi twong nghién ciru

Pdi tuong nghién ciru 1a ham lugng nudce trong dau cach
dién gdc khoang sir dung trong méy bién ap cap dién ap >110
kV.

Khi méi xudt xuong, diu cach dién may bién ap c6 ham
lugng nudc trong dau khoang trén 30 ppm. Theo tiéu chuin
van hanh dugc ban hanh trong nganh dién, thi ham lugng nude
trong dau méi 1a dudi 10 ppm, con trong qué trinh van hanh
dudi 25 ppm [5]. Ngay nay, cac tram dié¢n dang hudng tdi tram
khong nguoi truc, do vy viéc giam sat ham lugng nudc trong
dau may bién 4p tir xa 1a viéc 1am cép thiét phi hop véi xu
hudng chung ciia nganh ciing nhu cua thé giéi.

2.2. Phwong phap do khéong ddy, tir xa ham lwong nuwoc
trong dau

Dé giam sat truc tuyén ham luong nudce trong dau can phai
lya chon cam bién do va phuong phap do phu hop. Cam bién
do ham lugng nude trong dau duge phén tich lya chon phu hop
v6i g dung do ham lugng nudce trong diu may bién ap hoat
dong theo nguyén Iy dién dung.

Hinh 1. C4u tric cta cam bién do do &m HUMICAP va MMPS8 cuia Vaisala [5].
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Hinh 1 1a cdu triic cua cam bién do d6 4m cua Vaisalla
theo nguyén ly dién dung, dwoc hinh thanh tir mot tim polyme
mong giita hai dién cuc. Tam polyme hap thy hay giai phong
hoi nudce khi d6 4m twong dbi ctia moi trudng xung quanh ting
1én hay giam xudng. Su thay d6i nay din dén dién méi ciia cam
bién thay dbi. Dua vao sy thay doi dién méi niy ma co thé biét
dugc ham luong nudce trong dau.

Trong nghién ctru nay, cac tac gia st dung cam bién cua
Vaisalla model MMPS, ¢6 tich hop sin bo chuyén doi, xu 1y tin
hiéu, diu ra dang Modbus RTU dé do ham lugng nudc trong
dau tir xa khong day.

Hinh 2 trinh bay ciu tric ciia khung dit liéu theo chuan
Modbus RTU, véi N byte dir li€u, 8 bit ma ham, dir liéu co
thé 1a nhidu byte (tuy theo sb lugng dit lidu giri twong tng

v6i cac thong sé can do), 2 byte cho

Frame 1 Frame 2 Frame 3 kiém tra 10i.
/’—A—‘\ (’—A—‘\ K—A—'\ ,
tT |_||“H—l |_| |_| |_H—| |_| [—Iﬂﬂ |_I Thuong mot tram bién ap 100
EEE EREEE L..%_h..JI‘ PR 1V 6 1én (220 hodc 500 kV) thi s6
- - - . cnar I , A I3 \ \
at least 3.5 char at least 3.5 char T i hrqng may bién ap trung binh 1a 4
.5 char

MODBUS meassage

Data
N x 8 bits

Address
8 bits

-
*

16 bits

Start
= 3.5 char

Function
8 bits

may. Khoang cach tir may bién ap dén
phong diéu khién trung tim 16n nhét
1a 300 dén 400 m. Do vay, st dung
phuong thirc truyén thong Lora trong

End
= 3.5 char

Hinh 2. C4u tric cGa khung di¥ liéu theo chuan Modbus RTU.
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(B) -

tram bién 4p 13 hoan toan phu hop véi
muc nang lugng thap va phan tan.

Hinh 3 trinh bay so d6 ciu tric ciia
hé thong gidm sat ham luong nudc
trong dau tur xa.

Cac thong tin vé ham luong nudce
trong dau duoc do luong va truyén
LoRa vé tu trung tim dat trong phong
diéu khién trung tAm. T trung tAm xir
ly dit ligu, hién thi dir liéu, canh bao
hodc chudn hoa dudi dang Modbus
RTU, hodc truyén GSM lén Cloud.
Dit liéu vé ham luong nudc co thé doc
vé hién thi trén may tinh PC trén nén
tang web.

Hinh 4 trinh bay so d6 khéi va
so d6 nguyén 1y cia thiét bj do ham
luong nudc c?ip truong. Cam bién
do ham lugng nudc trong dau dugc

Hinh 4. So’ d6 khéi (A) va so dd nguyén ly (B) cha thiét bi do ham lwong nwérc tai hién trwong.
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(A)
ij"én thing
LoRa

Hinh 5. So d6 khéi (A) va so dd nguyén ly (B) cua thiét bi thu thap trung tam.

chuén hoa tin hiéu dudi dang Modbus RTU, dugc ndi véi bd
vi diéu khién 8 bit ATmega238P dé xir 1y dit liéu, doc, hién thi
va truyén thong duéi dang giao thirc LoRa. Ning lugng cung
cap cho thiét bi cap truong st dung bang ngudn pin Li-ion
3x1,5 VDC. Thiét bi do cép truong dugc thiét ké & ché do tiét
kiém ning luong va c6 thé giam sat

dwoc mirc ning lugng cua nguon (A)

cung cip, tir do biét dugc khi nao
phai thay pin méi. Trong thiét ké
thoi gian du kién hoat dong cua
mdt lan thay pin 14 6 thang.

Thiét bi do ham lugng nudc
tai hién truong sé dugc két ndi véi
thiét bi thu thap trung tdm (hinh 5)
thong qua truyén théng LoRa. Bo vi
diéu khién trung tim ATSAM3X8E
duogc st dung dé thu thap dir li¢u
tir cac thiét bi do cap truong thong
qua truyén thong LoRa EPS32 va
truyén dir liéu 1én cloud qua GSM
SIM7600E-H. Thiét bi thu thap

Hé thong di dugc thur nghiém dé giam sit ham luong
nude trong dau may bién ap 63 MVA trong qua trinh loc dau
chan khong may bién 4p 220 kV thuc hién biang may loc dau
MAS4000 (cua Hang ARRAS-MAXEI, CH Phap), tai don vi
trong nganh dién (khdi lugng dau can loc khoang 30.000 lit dau).

(B)

trung tim c6 thé thu thap dit ligu Hinh 6. Thiét bj giam sat ham lvong nuéc cap trwong (A), thiét bj thu thap tir xa da kénh (B).

L b it b e 0 T T
nghién ctu nay duogc thuc hién véi

4 thiét bi cép trudng), co thé hién Hé théng giam sat online ham luvgng nudc trong dau may bién ap = 110 kV
. b

thi tai chd, c6 thé cdu hinh hoa va
truyén thong dir li€u 1én cloud.

e 2 ~ ~ ~
3. Két qua va ban luan

Trén co s& nghién ciru thiét ké,
thiét bi do ham luong nudc trong
dau tai hién truong va tu thu thép
trung tam dugc nhom nghién cuu

Tén tram bién ap

Tram 110KV Lac Dao v

Nhiét d dau MBA1
Tram 110KV Lac Pao

0 oC
Ma: D4173100 Nhiét dé dau MBA2
Vi triz 106.024508 20982664
Tén dién lyc: B6i quan Iy dién 1 0 oC

Trang thal hoat dgng: co

Ghi ehu: trién khai ngay 08/11/2020 Ham lwgng nirérc trong déu MBA1

4500 PPMV

Ham lwgng nwérc trong déu MBA2

0 PPMv
thict ké va hoan thién ¢ hinh 6 va 7. o
Hé thong da d}rqc thur nghle;rp trgng L "
phong thi nghiém mot cach on dinh SR [T it a6 i rgm
trude khi dwa vao chay thuc té. Hinh 7. Cac théng s6 vé ham lwgng nwéc trong dau may bién ap dwoc hién thi tir xa trén may tinh.
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ppm ppm nude theo thoi gian xu ly

30
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20 y =-3,568 In(x) + 20,67
; R2=09711

10

0 10 2 30 40 50 60 70

Gio
Hinh 8. Ham lwong nwéc trong dau may bién ap theo thoi gian
Xt Iy dau.

May loc dau dugc ndi voi may blen ap, hé thong giam
sat ham luong nudc trong dau duge ndi véi dau ra cia may
loc dau. May bién ap dugc gia nhiét trong qua trinh loc dau
voi nhiét do 70° C. Ham luong nudc trong dau duoc giam
sat tryc tuyén véi gia tri do hién thi theo thoi gian thé hién
0 hinh 8.

O thoi diém ban dau, ham lugng nudc trong dau 1a 25
ppm, gia tri thi nghi¢m cua phong thi nghi€ém VILAS17025
1a 24,8 ppm twong tng véi gia tri dwoc thi nghiém. Sai sd
twong ddi 16n nhat khoang 1% nguyén nhén sai s6 nay dén
tir thoi gian thir nghiém va phuong phap lay mau theo chuan
VILAS17025.

Khi loc dau & cong sudt 4.000 lit/gid, gia nhiét & 70°C,
sau 20 gio loc thi ham lugng nude trong dau xudng con 10
ppm. Dé dam bao ham luong nude trong dau dép tng quy
trinh van hanh, sau 70 gio loc, ham lugng nudc trong dau
con 6 ppm (gia tri do boi phong thi nghiém 1a 6 ppm). Diéu
nay ching to hé théng da van hanh mot cach chinh xac, dap
g dugc cac yéu cau ky thuat trong nganh dién.

Theo m hinh thyc nghiém trong hinh 8 thi thoi gian dé
chac chan dam bao ham luong nudce trong dau dudi 10 ppm
la khoang 30 gio loc vai luu lugng 4.000 lit/gio, tuong ing
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v6i 5 chu ky loc. Pidu nay hoan toan twong thich véi tu van
cua Hang may loc dau cia ARRAS-MAXEI cua Cong hoa
Phap.

4. Két luan

Trong bai bdo nay, nhéom nghién ctu da trinh bay
phuong phap do ham luong nudc trong dau tai hién trudng
va tir xa v6i do chinh xac cao. Sai s6 trong dbi nho hon 1%
(cha yéu dén tir thoi gian ldy mau) Giai phap nay cho phep
giam sat ham lugng nude trong dau méy bién ap online gitp
cho nguoi van hanh biét dugc tinh trang ctia may bién ap
nhiam dam bao van hanh an toan may bién ap. Bén canh
do, phuong phap nay giup tinh toan chinh xac thoi gian can
thiét dé ding may loc dau cho may bién 4p trong qua trinh
bao dudng may bién ap.
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Bao cao ca bénh roi loan du trir glycogen
do dot bien di hop tir phire trén gen G6PC

Tran Thi Hai', Nguyén Khanh Linh%, Pham Quang Anh2, Nguyén Thi Hoa’, Nguyén Hai Ha?"

!Bénh vién Pai hoc Y Ha Néi, 1 Tén That Tung, phwong Trung Tw, qudn Déng Pa, Ha Noi, Viét Nam
2Vién Nghién ciru Hé gen, Vién Han lam Khoa hoc va Céng nghé Viét Nam, 18 Hodng Quéc Viét, phuwong Nghia D6, qudn Cau Gidy, Ha Ngi, Viét Nam
3Hoc vién Chinh tri, B6 Quéc phong, 124 Ngé Quyén, phuong Quang Trung, qudn Ha Déng, Ha Ngi, Viét Nam

Ngay nhan bai 7/7/2023; ngay chuyén phan bién 10/7/2023; ngay nhan phan bién 1/8/2023, ngay chép nhan dang 3/8/2023
Tém tit:

Bénh du trir glycogen tuyp Ia (GSD Ia) 1a mét bénh di truyén lin trén nhiém sic thé thwong do cac dot bién gen
glucose-6-phosphatase (G6PC) gy nén. Cac triéu chirng ciia bénh bao gém: chiam phat trién, gan to, ha duong
huyét, axit lactic mau, ting lipid mau din dén tich tu qua nhiéu glycogen va chit béo trong gan. Nghién ciru nay
b4o cao mdt ca bénh nam giéi ngwdi Viét Nam 24 tudi, nhap vién véi cac biéu hién bénh phirc tap. Bénh nhan dugc
kiém tra 1am sang, cin 1am sang va du doan méc hdi chirng rdi loan chuyén héa. Kiém tra nhiém sic thé d6 cho thay
bénh nhan c6 lwong nhiém sic thé binh thwong. Giai trinh tw hé gen ma hoa (WES) da xac dinh bénh nhan mang dot
bién di hop tir phirc giy bénh trén gen G6PC gom c.T518C (p.Leul73Pro) va c.G648T (p.Leu216Leu). Do dé, bénh
nhan dwoc chin doan mic bénh dy trit glycogen tuyp Ia, ap dung phac do diéu tri tiéu chuin va tw van ché d9 dinh
dudng phu hop. Trong hai dot bién gen da phat hién, dot bién c.G648T (p.Leu216Leu) lan diu tién dwgc ghi nhan
trén nguoi Viét Nam. Nghién ctru nay di bo sung thong tin vao co so dir liéu di truyén cac bénh réi loan chuyén héa
& quan thé nguwdi Viét Nam, déng gop vao cong tac chin doan va diéu tri bénh chinh xic cho bénh nhén.

Tir khéa: bién thé giy bénh, du trir glycogen kiéu Ia, gen G6PC.
Chi s6 phén logi: 3.1, 3.2

A case report of glycogen storage disease caused by compound

heterozygous variants in the G6PC gene
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Abstract:

Glycogen storage disease type Ia (GSD Ia) is an autosomal recessive inherited disease resulting from glucose-6-
phosphatase catalytic (G6PC) gene mutations. Common symptoms of glycogen storage disease type Ia include growth
retardation, hepatomegaly, hypoglycemia, lactic acidemia, and hyperlipidemia, leading to excessive glycogen and fat
accumulation in the liver. The present study reported one case of a 24-year-old Vietnamese male hospitalised with
complicated manifestations. The patient was examined clinically, and subclinically and predicted to have metabolic
syndrome. The karyotype test revealed the usual number of chromosomes of the patient. Whole exome sequencing
(WES) analysis identified that the patient harboured compound heterozygous pathogenic variants in the G6PC gene
as ¢.TS18C (p.Leul73Pro) and ¢.G648T (p.Leu216Leu). Therefore, the patient was diagnosed with glycogen storage
disease type Ia and applied standard treatment and appropriate nutrition counselling. Among the detected gene
variants, the ¢.G648T (p.Leu216Leu) variant was first detected in Vietnamese patients. This study provided more
information to the genetic database of metabolic disorders in the Vietnamese population, effectively contributing to
further studies and the accurate diagnosis and treatment of patients.

Keywords: glycogen storage type Ia, G6PC gene, pathogenic variants.
Classification numbers: 3.1, 3.2
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1. Dt van de

Bénh du trit glycogen 1a mot rdi loan chuyén hoa hiém
gip, giy ra boi cac dot bién gen dan dén thiéu hut enzyme
phan hity hodc tong hop glycogen véi ty 18 xuat hién udc
tinh khoang 1/20.000 dén 1/43.000 ca sinh [1]. Pac diém
ctia cac bénh du trit glycogen 1a bénh di truyén lin trén
nhiém sic thé thuong, ngoai trir tuyp VIII va IX di truyén
lan lién két nhiém sdc thé (NST) gi6i tinh X [2]. Bénh nay
duogc chia thanh 12 loai nho, ching cé cac biéu hién khac
nhau dua vao enzyme bi thiéu hut va cac co quan bi anh
huong, nhung nhin chung, hau hét chung déu anh huong
dén gan va than kinh co. Nhitng biéu hién thuong thy cua
bénh bao gdm ha duong huyét, gan to, truong luc co thap,
nhiém toan, cham lon & tré em va tang lipid mau [3]. Trong
s6 do, bénh tuyp I 1a phd bién nhét, biéu hién & 80% cac
ca bénh [4]. Ngoai nhimng biéu hién chung trén, ngudi mic
bénh c6 xu hudng bi ha duong huyet, dau vung thuong vi
va chay mau miii do suy giam chtrc ning tiéu cau [5]. Gan
c6 thé phinh to khi méi sinh hodc sau nay. Hon nita, khi tré
16n hon ¢6 thé bi anh hudng béi u vang phat ban, thiéu mau,
bénh than man tinh do tang axit uric mau va soi than. Tam
voc thip bé va coi xuong 1 nhitng biéu hién dién hinh [6].
Céc 16i loan chuyén hoa nay xuat hién do co thé thiéu hut
enzyme don vi xuc tac glucose 6-phosphatase (G6Pase) va
1a hau qua cua dot bién gay bénh trong gen G6PC. G6PC
la mot gen don ban, ¢o6 kich thudc khoang 12,5 kb, nam tai
vi tri 1721 trén nhiém sic thé s6 17, véi 5 exon. Hau hét
cac dot bién gay bénh da biét cua gen G6PC 1a dot bién sai
nghia dan dén thay thé axit amin. Theo co s¢ dit liéu dot
bién gen nguoi (HGMD) nam 2020, c6 it nhat 120 dot bién
gen G6PC da dugc tim thay trong s6 550 bénh nhan mic
bénh GSD tuyp Ia. Cac phwong phap phat hién nguyén nhan
di truyén gy bénh du trit glycogen bao gém gidi trinh tu
gen truc tiép hodc giai trinh ty gen thé hé méi cho bo gen,
cho hé gen ma hoa [7, §8].

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

Nam thanh nién 24 tudi, kham va diéu tri tai Bénh vién
Pai hoc Y Ha Noi. Céc kiém tra 1am sang duoc chi dinh boi
cac bac sy va nhan vién y té chuyén khoa ndi tiét. Vi biéu
hién bénh phurc tap, kho xac dinh chinh xac nguyén nhan va
¢6 goi y chin doan huéng t6i bénh du trit glycogen. Bénh
nhén va ngudi me da duoc giai thich tinh trang bénh va tiép
nhan tu van di truyén trude khi dong ¥ tham gia nghién ciru
va kiém tra di truyén.

2.2. Phwong phap nghién ciru
2.2.1. Téch chiét ADN hé gen

Mau mau ngoai vi (2 ml) cua bénh nhan dugc thu giit
vao ong chua chat chong dong EDTA.K3 va gilr ¢ -20°C

JHOAHOC . [

Khoa hoc Y - Dugc | Y hoc co sG; Y hoc Idm sang s

dén khi st dung. ADN b gen dugc tach chiét tir mau mau
bang cach st dung kit Exgene™ Blood SV mini 250p cua
Hang Geneall (Han Quoc) theo huéng dan ciia nha san xuat.

2.2.2. Giai trinh tw hé gen ma hoa (WES) va phan tich

Giai trinh ty hé gen ma hoa dugc thyc hién trén hé théng
[llumina theo hudng dan cua nha san xuit. Dt liéu tao ra
dugc danh gia chat luong, so sanh va xir 1y trinh tu bai
cac cong cu FastQC, BWA 0.7.10 [9], Picard tools (http://
broadinstitute.gith-ub.io/picard/) dya trén trinh tu hé gen
ngudi tham chiéu ma s6 GRChr37/hg19. Chu giai bién thé
gen duoc thuc hién biang Genome Analysis Toolkit v4.1
[10]. Cac bién thé nham nghia dugc du doan chirc ning
bang cac cong cu SIFT [11] va MutationTaster [12].

Céc bién thé thugc nhom 30 gen (AGL, ALDOA, ALDOB,
AMPDI, CPT2, ENO3, EPM2A4, FBPI, G6PC, GAA,
GBEI, GYGI, GYSI, GYS2, LAMP2, LDHA, NHLRCI,
PFKM, PGAM?2, PGKI, PGMI1, PHKAIl, PHKA2, PHKB,
PHKG2, PRKAG2, PYGL, PYGM, SLC2A2, SLC37A44) lién
quan dén rdi loan du trir glycogen dugc sang loc dau tién.
Trong trudng hop khong xac dinh duoc bién thé gay bénh &
nhom gen trén, cac phén tich sang loc gen lién quan dén cac
bénh ly khac sé tiép tuc duoc tién hanh.

Céc bién thé da bao cdo la lanh tinh, khong gy bénh
trong co s¢ dit liéu ClinVar dugc loai khdi danh sach sang
loc. Céc bién thé con lai dugce coi 1a ¢6 kha nang gay bénh
duogc sang loc 1an lugt theo cac tiéu chi sau: (i) cac bién
thé thudc cac gen lién quan toi bénh dy trir glycogen; (ii)
cac bién thé di bao cao 1a giy bénh/cé kha ning giy bénh
(pathogenic/likely pathogenic) trong co s¢ dit liéu ClinVar;
(iii) cac bién thé c6 chi s6 MAF (Minor Allele Frequency)
<0,1% (iiii) wu tién danh gia cac bién thé dugc dy doan “gay
hai - Damaging” hodc “gdy bénh -Disease causing”. Bién
thé duoc coi la gay bénh néu phu hop tiéu chuan quy dinh
ctia Hiép hoi Bénh hoc phén tir va Di truyén y hoc Hoa Ky
(ACMG) va md hinh di truyén gay bénh da biét.

2.2.3. Giai trinh tw Sanger

Giai trinh ty Sanger st dung b sinh pham ABI PRISM®
BigDye™ Terminator v3.1 Cycle Sequencing (Thermo
Scientific, Hoa Ky) trén hé thong 3500 Genetic Analyzer
(Thermo Scientific, Hoa Ky) duoc sir dung dé kiém tra, xac
nhan bién thé gay bénh trén miu bénh nhan va thanh vién
gia dinh cua ho. Poan DNA chtra exon 4 va 5 cia gen G6PC
duoc khuéch dai sir dung cap mdi & bang 1. Piéu kién PCR
nhu sau: 95°C/5 pht; (95°C/30 giay; 64°C/30 gidy; 72°C/30
gidy) x 35 chu ky va 72°C/8 phit. San pham PCR duoc giai
trinh ty truc tiép va phan tich boi phin mém BioEdit. Trinh
tu gen G6PC tham chiéu ctia ngudi c6 ma s6 NM_000151
trong ngan hang gen.
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Bang 1. Cac cép moi dworc thiét ké cho giai trinh tw Sanger.

Tén moi Kich thwéc san phdm PCR (bp)
GG6PC_EAF
G6PC_E4R
G6PC_ESF

G6PC_ESR

Trinh ty §°...3’

CCAACAGGCATCTTTGGACT
CTGGAATGCTGGGATTTTGT
ACTCCTCCAAACCCACCTCT
GAGCCACTTGCTGAGTTTCC

359

388

3. Két qua
3.1. Biéu hién lam sang ciia bénh nhéin

Bénh nhan nam, 24 tudi 1a con thir 3 trong gia dinh khong c6
tién st bénh rdi loan chuyén hoa, 2 anh trai cia bénh nhan phat
trién binh thuong. Sau khi sinh, bénh nhan cham ting can va phat
trién thé chét. Tl nim 2 tudi, bénh nhan thuong xuyén co cac dot
chay mau miii, vang da, bung chudng, dau bung, di khdm va diéu
tri tai nhiéu bénh vién, trong do c6 Bénh vién Nhi Trung wong va
duoc chin doan xo gan bim sinh. Bénh nhan khong kham va theo
doi dinh ky tai bénh vién, trong qua trinh phat trién luén & tinh
trang thap coi, suy dinh dudng, ¢6 nhiéu lan phai vao vién vi dau
bung khong rd nguyén nhan, thiéu mau ning phai truyén mau.

Hinh 1. Hinh anh bénh nhan khi vao vién.

Bénh nhan vao kham tai Bénh vién Pai hoc Y Ha Noi thang 3
nam 2021 trong tinh trang dau bung, chudng bung, budn ndn, nén
nhiéu va di ngoai phan den. Tham kham 1im sang thdy céc dau
hiéu va triéu ching sau: thé trang suy kiét (BMI 14,7 kg/m?), teo
céc co chi trén, chi dudi, co thai duong, co trén don, dudi don, co
lién suon muc do nang, da niém mac nhot nhiéu, bung chudng,
4n dau thuong vi, gan to qué rbn, lach va cac hach ngoai vi khong
to (hinh 1). Cac thim kham can lam sang cho két qua nhu sau:
thiéu mau mutc do ning (s6 luong hong cau: 2,14 T/1, Hb: 71 G/,
héng cau t0), tiéu cau: 515 G/1, bach cau: 7,8 GIl, triglyceride:
87 mmol/l, cholesterol: 36 mmol/l, CRPhs: 0,47 mg/dl, ALT/AST:
1989/328 U/1, GGT: 3860 U/, prothrombin: 104%, bilirubin toan
phan: 69,5 umol/l, men tuy trong gidi han binh thudng (bang 2).
Siéu 4m 6 bung ¢6 hinh anh gan to (doc gan 136 cm), lich khong
to, gidn céc quai rudt, ndi soi da day ta trang cho thay loét hanh
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té trang va khong thay hinh anh xuat huyét. Chan doan so bo cho
thdy cac dau hiéu ctia r6i loan lipid mau ning, viém gan, thiéu mau
ning. Bénh nhan dugc dé nghi theo doi xuat huyét tiéu hoa do loét
hanh t4 trang va tién hanh didu tri bang truyén khoi hong cau, PPIs
truyén tinh mach lién tuc theo duing phac dd trong 72 gios dé didu tri
xudt huyét tiéu hoa, Insulin Actrapid truyén tinh mach lién tuc va
theo ddi duong méau 3 gio/lan két hop truyén duong khi ha duong
huyét dé giam triglyceride mau.

Bang 2. Dac diém can lam sang cta bénh nhan.

Chi s6 Kétqua  Chisb Két qua
S6 lugng hong cau (4-59 T~ 2,14 ALT (<40 U/ 1.989
Hb (125-175 g/l) 71 AST (<41 UN) 308
MCV (80-100 1) 105,2 GGT (8-61 U/) 3.860
MCH (315-363 g/l) 314 Bilirubin toan phan (<15 pmol/l) 69,5

S6 lwgng TC (150-430 G/l) 515 Cholesterol (<5,2 mmol/l) 36

$6 lugng BC (4-10 G/l) 78 Triglycerid (<1,7 mmol/l) 87
Prothrombin (70-140%) 104 HAV - IgM Am tinh
FT4(9,01-19,05 pmol/l) 10,92 HBsAg Am tinh
TSH (0,27-4,2 uIU/ml) 0,696 Anti HCV Am tinh
Cortisol (133-537 nmol/1) 489 HEV - IgM Am tinh
Calci ion hoa (1,11-1,35 mmol/l) 1,12 CMV - IgM Am tinh
Vitamin D (>30 ng/ml) 3 EBV - IgM Am tinh
Protein (64-83 g/l) 64,8 HSV - 1gM Am tinh
Albumin (35-52 g/l) 30,8 Ceruloplasmin (15-30 mg/dI) 36
Pre-albumin (20-40 mg/dl) 12 Ferritin (30-400 ng/ml) 496
Phospho (0,81-1,45 mmol/1) 09 Test Coom truc tiép/gién tiép Am tinh
Ure (2,76-8,07 mmol/l) 28 Vitamin B12 (138-652 pmol/l) 411
Creatinin (62-106 pmol/l) 30 Acid Folic (7-46,4 nmol/l) 9,1
Huyét tiy do Tuy ting sinh phan tmg, khong thiy t& bao bt thuong

Siéu 4m 6 bung Gan to, doc gan 163 mm. Lach khong to. Soi than phai 4 mm

Noi soi da day - Ta trang Loét hanh té trang, khong théy hinh anh xuat huyét

MCH: lwgng huyét sac t6 trung binh c6 trong mét té bao hdng cu, MCV:
thé tich cac t& bao mau, TC: tiéu ciu, HC: hdng cu, BC: bach cau,
FT4: lwgng thyroxine lwu hanh trong mau, TSH: hormone kich thich
tuyén gidp, ALT: phat hién cac tén thuwong gan dwoc gay nén béi bénh
ly, thuéc, hodc chan thwong, AST: xac dinh ndng d6 men aspartate
transaminase trong mau, GGT: Gamma Glutamyl Transferase, danh
gia nhitng tén thwong & gan va mat, HAV-IgM: khang thé IgG khang
virus viém gan A, HBsAg: khang nguyén bé mat cla virus viém gan B,
anti-HCV: sang loc virus viém gan C, HEV-IgM: khang thé IgG khang
virus viém gan E, CMV-IgM: khang thé khang virus cytomegalo, EBV-
IgM: khang thé khang virus Epstein-Barr, HSV-IgM: khang thé khang
virus Herpes.

Sau khi bénh nhan tam 6n dinh, hét dau bung, an lai dugc, bénh
nhan dugc thuc hién cac tham do can lam sang khac dé tim thém
nguyén nhan gay bénh. Xét nghiém tim nguyén nhéan viém gan cho
két qud: viém gan virus am tinh (bao gém viém gan A, B, C, E),
virus cytomegalo (CMV), virus Epstein-Barr (EBV), virus Herpes
Simplex (HSV) am tinh, ceruloplasmin binh thuong, ferritin 496



ng/ml. Két qua huyet tity d6 cho thay, hinh anh tiy tang sinh phan
g, khong thay té bao bat thudng, test Coom truc tiép, gian tiép
déu 4m tinh. Céc nguyén nhan gy ting md méau thir phat nhu
suy giap, hoi chimg Cushing, hoi chimg than hw déu duoc loai
trir. Danh gia vé dinh dudng cho cac két qua: protein, albumin,
pre-albumin déu giam, phospho, calci trong giéi han binh thuong
nhung thiéu vitamin D trim trong (xét nghiém vitamin D 1a 3 ng/
ml). Trong qua trinh theo ddi, bénh nhan dugc phat hién co tinh
trang ting dudng mau sau dn nhiéu va c6 lic ha duong huyét vao
budi séng.

Cac két qua can 14m sang ¢ trén chua gitp xac dinh dugc
nguyén nhan gy bénh mot cach rd rang. Mot sb dac diém nhu
tinh trang suy dinh dudng ning, gan to nhiéu, ting men gan ma
chu yéu la thanh phén GGT, 16i loan lipid méu tram trong, ting
duong mau sau an va ha duong huyét luc doi goi ¥ bénh dy trix
glycogen. Vi vay, bénh nhan va gia dinh d4 duogc tr van kiém
tra di truyen nhiém sic thé do (Karyotype) va cdc gen lién quan
dén céc r6i loan trao ddi chét dé c6 chan doan cudi clng.

3.2. Phén tich bién thé di truyén gdy bénh

Két qua kiém tra nhiém sic thé do cho thdy, bénh nhéan
mang s6 lugng nhiém sic thé binh thuong, gidi tinh nam (46,
XY). Sau khi xac dinh bénh nhan khong c¢6 bat thuong s6 luong
nhiém sic thé, mau ADN ciia bénh nhan di dugc sir dung cho
giai trinh ty WES. Két qua giai trinh ty va phan tich dot bién gy
bénh cho théiy, bénh nhan mang hai dot bién di hop tir ¢. TS18C
(p-Leul73Pro) va c.G648T (p.Leu216Leu) nam tuong Ung trén
exon 4 va 5 cta gen G6PC (bang 3). Cac dot bién trén gen G6PC
da duogc biét 1a lién quan téi hoi chimg du trit glycogen tuyp Ia.
Dot bién thir nhit G6PC ¢.T518C lam thay dbi axit amin leucine
tai vi tri 173 clia phan tir protein thanh proline, thudc loai dot
bién nhim nghia (missense mutation). Dot bién thr hai ¢.G648T
khong 1am thay doi axit amin leucine tai vi tri 216 ciia phan tir
protein, thudc loai dot bién cAm (silent mutation). Ca 2 dot bién
m6i trén déu duoc cong nhan 1a dot bién gay bénh trong co so dir
liéu ClinVar. Hai dot bién nay da dugc xac nhan bang giai trinh
ty truc tlep Sanger. Mau ngudi me cung cap ciing dugc kiém tra
sau do, két qua cho thay, nguoi me mang 1 dot bién di hop tir
¢.G648T (p.Leu216Leu). Do nguoi cha bénh nhan da qua doi
nén khong thé duoc kiém tra di truyén (hinh 2).

Bang 3. Két qua sang loc bién thé gen tir dir liéu WES ctia bénh nhan.

Gen  Vitri  Biénthé WG opyy  TE (ypyy,  Kitud
’ database thai truyén
EPM24  TIntronic . . het . Lan
EPM24  Intronic 0.0115815  rs117584433  het . Lan
G6PC  Exonic  ¢.T518C (p.L173P) 18775826449 het  Gaybénh  Lan
GPC  Exonic  cGOAST (pL216L) 1590356484 het  Gaybénh  Lin
GAA  Exonc cG478A(pLS26L) 0.00319489 15201183207 het gii‘}’l““ Lin
PFKM  Intronic 15779692572 het . Lan

SNP: da hinh don nucleotide don.
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4. Ban luan

GSD Ia 1a mét réi loan di truyen lan nhidm sic thé thuong
v6i céc triéu chimg va dau hiéu biéu hién thay doi theo do tudi
ctia bénh nhan. Trong nghién ciru nay, bénh nhan véi nhimg rdi
loan chuyén hoa phtre tap da duoc chan doan chinh xac bénh
dya trén dic diém 1am sang két hop véi xét nghiém di truyen
Do dic diém cua bénh hiém gip va kho khin cia viée tiép can
xét nghiém di truyén true ¢ Viét Nam nén bénh nhan da khong
dwoc chan doan mic GSD tir sém mic du c6 nhitng biéu hién
nhu cham 16, thiéu mau, vang da, chay mau mii tir nim 2 tudi.
Nhiing triéu chiing nay tiép tuc dién tién va ton tai dén hién tai,
khi bénh nhan da 24 tudi. Trong lan nhdp vién ndy, bénh nhan
o mot vai dau hiéu lam sang goi ¥ dén bénh rd rang hon nhu
gan to, r6i loan lipid mau tram trong va viém gan. Kiém tra di
truyen ctia bénh nhan cho thay sy hién dién cua dot bién di hop
tu phtic trén gen G6PC.

Protein G6PC la mot glycoproteln gom 357 axit amin, gan
v&1 mang ndi chat boi 9 vong xodn xuyén mang, trung tam hoat
dong enzyme nam quay vao trong xoang ndi chét. Cac dot bién
G6PC c6 thé nam tai cac vi tri vong xoan, khong xoan hodc
& trung tdm hoat dong theo cac phén tich dw doan cdu hinh
protein [13].

Trong nghién ctru nay, dot bién thir nhit G6PC ¢.T518C
lam thay di leucine thanh proline, dugc dy doan anh huong
dén ving khong xodn, 1a ving gdy it anh huorng dén chirc - nang
cta enzyme G6Pase hon so vdi ving xodn trong mang té bao.
Do d6, dot bién  nay gdy ra GSD la thé nhe trén 14m sang. Trén
thé giGi, mot sd bao cao trudc d6 ciing di ghi nhan kha nang
gay bénh cua dot blen ndy. Theo mgt béo céo tir Trung Quéc, 1
bé gdi 3 thang tu6i ¢ biéu hién gan to, ha duong huyét nghiém
trong, nhiém toan, tang triglycerid mau va r6i loan chirc nang
gan. Dua vao cac biéu hién 1am sang va xét nghiém sinh hoa
goi y dén chimg bénh GSD, bénh nhan di dugc kiém tra di
tmyen va xdc dinh c6 mang dot bién c. T518C (p.L173P) dang
dong hop tir [13]. O trong nudc gan day cung da bao cdo
mot trudng hop GSD tuyp Ia do dot bién ddng hop tir G6PC
¢.T518C (p.L173P) & mot bé trai 6 thang tudi. Bénh nhén ciing
c6 biéu hién ha dwong huyét ning, vang da, gan to va rdi loan
chtrc ning té bao gan [14]. Nhur vdy, giong nhu hai bénh nhan
m ta & trén, bénh nhan trong nghién ctru nay ciing ¢6 kiéu hinh
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goi y bénh nhu tang triglyceride mau trim trong, gan to nhiéu,
tang men gan, ha duong huyét xa bira an, ting duong mdu sau
an va xét nghiém di truyén cho két qua tuong tu.

Dot bién th hai ¢.G648T (p.Leu216Leu) di xut hién phd
bién hon trong cac bdo co giy bénh lién quan dén gen G6PC.
Ty 1€ dot bién ¢.G648T 1a 86,2% trong nhém bénh nhan Han
Qudc va 86,4% trong nhom bénh nhan Nhat Ban mic GSD
tuyp la [15, 16]. Mot bao cao khac nam 2022 da mo ta mot
bénh nhan tré tudi co biéu hién cham phit trién thé chét va cac
triéu chimg vé& chuyén hoa GSD. Xét nghiém di truyén cho
thdy, bénh nhan mang dot bién di hop tir phirc ciia G6PC bao
g0m ¢.G248A (p.R83H) va ¢.G648T (p.L216L) da giup khang
dinh chan doan GSD tuyp Ia [5]. Ap dung liéu phap diéu tri
bang hormone tang truong két hop ché d¢ dinh dudng phu hop
da gitp bénh nhan cai thién dang ké chiéu cao ciing nhu cac
triéu ching 14m sang. Mic du dot bién ¢.G648T khong 1am
thay dbi trinh ty axit amin dwoc ma hoa cua protein G6PC,
nhung né 1am thay doi qua trinh ndi va c6 kha ning pha v& dau
carboxyl clia protein nay dan dén mat chuc nang binh thuong
cta protein G6PC [17, 18]. Day 1a cong bd ddu tién vé sy xuat
hién cua dot bién G6PC ¢.G648T (p.Leu2l6Leu) gdy bénh
GSD tuyp Ia ¢ Viét Nam, bd sung vao danh sach bién thé gay
bénh clia G6PC & quan thé nguoi Viét Nam.

Véi bénh nhan cua chung toi, sau 10 ngay didu tri, xét
nghiém men gan va lipid mau cai thién. Bénh nhan dugc cho
ra vién va tiép tuc diéu tri giam md mau bé“mg Fibrat, bd sung
calci va vitamin D. Khi ¢6 chan doan x4c dinh bénh nho xét
nghiém di truyén, bénh nhéan da duge tu van véi bac sy chuyén
khoa dinh dudng vé ché d¢ in nhiéu bira voi 3 bita chinh va 3
bita phy nham lam giam nguy co ha dudng huyét, 50% ning
lugng tir khau phan an 1a tinh bot, 20% tir protein va 30% tir
lipid. Bénh nhéan dugc tu van tai kham thuong xuyén dé diéu
chinh ché do an cling nhu theo ddi tinh trang r6i loan lipid méu
va rbi loan chtic nang gan.

5. Két luan

Nghién ctru nay di phat hién nguyén nhan di truyén gy
bénh duy trlt glycogen cho mot bénh nhan co biéu hién kiéu hinh
phirc tap, chwa duoc chan doan chinh xac trude day. Trén co so
chén doan phan tir, bénh nhan dugc tiép nhén liéu phap dicu tri
va tu van dinh dudng phu hop va cho thiy kha nang cai thién
strc khoe tot. Diéu nay cho thiy tim quan trong va hiéu qua ciia
viée p dung chan doan di truyén ddi vi cac ca bénh phic tap,
khé chén doan.
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Dic diém cac manh xwong so bao quan dé ghép tur thin
tai Ngan hang Mo, Bénh vién Hiru nghi Viét Dirc
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1Bénh vién Hitu nghi Viét Pirc, 40 Trang Thi, phuong Héing Béng, qudn Hoan Kiém, Ha Ngi, Viét Nam
Triong Pai hoe Y Ha Ngi, 1 Ton That Ting, phweong Trung Tu, qudn Pong Pa, Ha Ngi, Viét Nam
STruong Pai hoe Y Dirge, Pai hoc Quéc gia Ha Noi, 144 Xudn Thity, phuong Dich Vong, quén Cau Gidy, Ha Ngi, Viét Nam
Ngay nhan bai 6/4/2022; ngay chuyén phan bién 9/4/2022; ngay nhan phan bién 30/4/2022; ngay chép nhan dang 7/5/2022

Tom tit:

Chén thwong so niio, u niio hay tai bién mach mau nio c6 mot ty 1é cao cic trueomg hop bénh nhan (BN) dwoc chi
dinh mé hdp so dé giii téa ap lwe ndo. Manh xwong so sau khi dwa ra ngoai co thé cin dwoc bio quan dé ghép lai
cho BN. Nghién ciru nay nhim nhén xét diic diém BN dwoc biao quan md xwong so va danh gia tinh hinh thu nhén,
xir ly, bao quén va ghép lai mo xwong so dwgec bao quan lanh sau tai Ngan hang M6, Bénh vién Hiru nghi Viét Dirc
tir thang 3/2018 dén thang 3/2020. Phwong phap nghién ciru: Nghién ciru mé ta, hdi ctru, xir 1y s6 liéu bing cac thuat
toan thong ké y hoc. Két qua: md xwong so ciia 2412 BN tir 14 bénh vién dwoc biao quin, nhém tudi 18-60 chiém ty 18
cao nhit (78,6%), nam gi(’)’i chiém da s6 (78 8%), chan thwong so nao chiém 91,4%, BN ¢6 01 manh xwong chiém da
50 89,18%, 100% s6 miu vo trung sau chiéu xa, trong d6 da ghép lai 51,2%, tir vong 25,4%, chwa ghép 23,4%. Két
luan: BN phan 16m trong do tudi lao dong, chi yéu la nam gioi, chén thwong s¢ nao la nguyén nhan; quy cach déong
g0i va van chuyen mo dam bao yéu cau, moé xwong sach, vé trung, dim bao cho ghép tw than.

Tir khéa: bao quan lanh sdu, manh mé xwong sg, mé hop so gidi ap, ngan hang mé.

Chi sé phin logi: 3.2, 3.5

Characteristics of the cryopreservation cranial bone flaps for autologous

transplantation at the Tissue Bank, Viet Duc University Hospital
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Abstract:

Traumatic brain injury, brain tumour or stroke have a high proportion of patients who are assigned to open the skull
to relieve brain pressure. Skull bone flap, after being taken out of the body, should be stored for re-transplantation
to patients. This study aims to review the characteristics of patients with preserved skull bone tissue and evaluate
the acquisition, processing, storage and transplantation of cryopreservation cranial bone flap at the Tissue Bank,
Viet Duc Friendship Hospital from March 2018 to March 2020. Methods: Descriptive and retrospective studies,
data were processed by using medical statistical algorithms. Results: There were 2412 patients from 14 hospitals
preserved with skull bone, in which 78.6% of patients were at the age of 18-60, 78.8% were men, 91.4% of the cause
was traumatic brain injury, 89.18% of patients had one flap, 100% flaps were sterile after irradiation, 51.2% patients
were grafted, 25.4% died and 23.4% are waiting for transplantation. Conclusions: the majority of patients are of
working age, men were more common, brain injury was the main cause; packing specifications and transportation
of required tissue, clean, sterile bone tissue, ensuring autologous transplantation.

Keywords: cranial bone flap, cryopreservation, decompressive craniectomy, tissue bank.

Classification numbers: 3.2, 3.5
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1. Dét van dé

Chan thuong so nio, u nio hay tai bién mach mau ndo c6 mot ty 18
cao cdc truong hop BN dugc chi dinh m6 hop so dé giai toa dp lyc ndo.
Chi dinh nay gidi quyet ngay duoc tinh trang nguy cap va ctu song rit
nhiéu BN. Tuy nhién, viéc m& hop so giai ap s€ lam cho nhu md ndo
bén trong chi dugc bao vé bang mot 16p da va t0 chirc phan mém mong
0 bén ngoai gy ra “hi chimg khuyét so”, trong cac truong hop céc 6
khuyét 16n, cau tric nio bo bén dudi hoan toan co the bi bién doi gay
anh huong toi chire nang ciia ndo. Diéu nay datra yéu cau lam sao dé c6
thé tao hinh dugc nhimg 16 hong khuyét so. Céc phuong phap tao hinh
khuyét so c6 the chia thanh 3 nhom chinh: st dung chinh manh xuong
so clia BN da 1ay ra dé ghép lai, str dung cac xuong ty than, ddng loai
hoic khac loai dé thay thé va str dung céc vt liéu nhan tao thay thé.
Hién nay, phuorng phép pho bien dugc dp dung tai cac ngén hélng mo
trén thé gi6i va cac phong thi nghiém nghién ctu vé bio quan mo tai
Viét Nam la ky thuat bao quan md xuong so dé ghép tu than v6i phuong
phép lanh sau c6 chiéu xa, do ¢d nhiéu wu diém nhu: dat hidu qué cao va
nhanh nhét trong viée téi tao xuong, bao quan dugc dai ngay, BN khong
phai chiu 2 cuge mo va chi phi thap [1-5].

Ngén hang Mo, Bénh vién Hitu nghi Viét Dirc duge thanh 1ap thing
3/2018, 1a dau méc - 1an dau tién tai Viét Nam c6 mot ngan hang da m,
hoat dong trén céc linh vuc lién quan dén mod ghep mo ghép tlr nguoi, mo
ghép di loai, vat li¢u thay thé, cong nghe mo - t€ bao. Trong do, loai md
dugc bao quan va dua vao hoat dong cdy ghep nhiéu nhat 1a m6 xwong dac
bigt 1a mo xuong so dé ghép tur than. Vi Vay chung ti tién hanh nghién ctru
“Pic diém cac manh xuong so bao quan dé ghep tu than tu thang 3/2018
dén thang 3/2020 tai Ngén hang Mo, Bénh vién Hiru nghi Viét Duc" voi
muc tiéu: nhan xét dc diém BN dugc bao quan md xuong so vi dénh gia
tinh hinh thu nhén, xt 1y, bao qudn va ghép lai mo xuong so dugc béo
quén lanh sau tai Ngan hang Mo, Bénh vi¢n Hitu nghj Viét Duc.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twgng

Tat ca mo xuong so dugc bao quan tai Ngan hang M6, Bénh vién
Hitu nghi Viét D tir thang 3/2018 dén thang 3/2020.

2.2. Phuong phap nghién ciru
Thiét ké nghién ciru: Nghién ciru mo ta, hoi ciru.
C& mdu: Thuan tién theo chii dich

Chi tiéu nghién ctru: Nhom tudi, gi6i; Nguyén nhan phau thuat;
Bénh vién thyc hign phau thuat mo hop so giai ap; Thoi glan tur khi thu
nhdn m6 xuong so dén khi bao quan; Quy céch dong goi, vén chuyen
Tinh trang manh xuong so thu nhén; S6 lugng manh xuong so cua BN
guri mot lan; Két qua cay khuan vi sinh trudc bao quan va sau chiéu xa;
S6 ca ghép lai, tir vong va chua ghép lai.

2.3. Dia diém nghién citu

Ngén hang M6, Bénh vién Hiru nghi Viét Duc.
2.4. Phwong phdp xit Iy 56 liéu

Bing cac thudt toan thong ké y hoc.

2.5. Dao dirc trong nghién ciru

Duge dam bao theo quy dinh, cac s6 liéu thu thap duoc tir két qua
nghién ctru chi nham myc dich phyc vu nghién ctru khoa hoc, khong
nham muc dich khac.
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3. Két qua

Téng s6 BN dugc bio quan md xuong so tai Ngan hang Mo,
Bénh vién Hiru nghi Viét Dic tir thang 3/2018 dén thang 3/2020 la
2412 BN.

3.1. Pic diém bénh nhéin dwoc bio quin mé xwong so

, Két qua bang 1 cho thay, trong 2412 BN bao quan md xwong so,
tudi trung binh ciia BN 1a 42,1£17,0, nho nhit 1a 10 thang tudi va
16m nhat la 92 tuéi. Nhom BN tudi tir 18 dén 60 chiém ty 1€ cao nhat
(78, 6%) nhom dudi 18 tudi chiém ty 16 thip nhét (6,4%), nhém BN
>60 tudi chi chiém 15,0%.

Bang 1. Phan b nhém tudi ctia bénh nhan nghién ciru.

Nhém tubi <18  18dén35  36dén60  >60  Tongsd
$6 lugng 155 782 1114 361 2412
Ty 18 (%) 64 324 46,2 150 100

Két qua bang 2 cho thiy, ty 16 BN nam chiém da s v6i 1901 BN
(78,8%), ty 1& BN nit it hon, véi 511 BN (21,2%).

Bang 2. Gi¢i tinh ctia bénh nhan nghién ctru.

Gidi tinh Nam Nir Tong s
S6 luong 1901 511 2412
Ty 18 (%) 78,8 212 100

Két qua bang 3 cho thay, ty 16 BN m& hop so giai ap do nguyén
nhan chin thuong so nao chiém 91,4% téng s0 BN, sb BN con lai
chiém 8,6% do cac nguyén nhan nhu: u ndo, tai bién mach méau ndo
va cac nguyén nhan khéc.

Bang 3. Nguyén nhan mé hop so giai ap.

Nguyénnhan  Chdn thwong so ndo Tai bién machndo Undo  Khde Tong s
86 hrgng 2204 79 101 28 2412
Ty 16 (%) 914 32 42 12 100

Két qua bang 4 cho thay, mé xuong so ctia BN bao quan dugc
phau thudt tir 14 bénh vién, trong d6 nhidu nhat 1a Bénh vién Hitu
nghi Viét Duc voi 2294 ca chiém 95,1%, Bénh vién Thanh Hoa 1a
62 ca chiém 2,58%, Bénh vién Bac Ninh 1a 43 ca chiém 1,80%.

Bang 4. Bénh vién thwc hién phiu thuat mé hop so giai ap.

Thi tw Bénh vién $6 lwrgng bénh nhan Ty 1€ (%)
1 Viét Buc (Ha Noi) 2294 95,1
2 Thanh Héa (Thanh Hoa) 62 2,58
3 Béc Ninh (Béc Ninh) 43 1,80
4 Lai Chau (Lai Chau) 2 0,08
5 Viét Tiép (Hai Phong) 2 0,08
6 bién Bién (Di¢n Bién) 1 0,04
7 Ha Tinh (Ha Tinh) 1 0,04
8 Hung Vuong (Phu Tho) 1 0,04
9 Lang Son (Lang Son) 1 0,04
10 Nghé An (Ngh¢ An) 1 0,04
11 Quang Binh (Quang Binh) 1 0,04
12 Quang Ninh (Quang Ninh) 1 0,04
13 Thanh Nhan (Ha Noi) 1 0,04
14 Viét Xo (Ha Noi) 1 0,04
Téng s 2412 100
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3.2. Tinh hinh thu nhdn, xir ly, bdo qudn va ghép lai

Két qua bang 5 cho théy, thoi gian tir khi thu nhan md tai phong
mé dén khi dugc bao quan hau hét trong vong 24 gio dau tién véi
2323 ca (chiém 96,31%), khoang thoi gian thu nhan tir 24-48 gio
¢6 50 ca (chiém 2,07%), khoang thoi gian thu nhan trén 48 gio co
39 BN chiém ty 1¢ thap nhét (1,62%).

Bang 5. Thoi gian tiv khi lay mé dén khi dwoc bao quan.

Thoi gian <4 giy 24-48 giiy >48 giv Téng sb
S6 bénh nhan 2323 50 39 2412
Ty 18 (%) 96,31 2,07 1,62 100

Két qua bang 6 cho thay, 100% s mau bao quan dugc sir dung
thi vo khuan, van chuyén bao quan lanh.

Bang 6. Quy cach déng géi, van chuyén.

({uy cachidong goi, Squdl_mg tiii vo khuan, bao Khéng ding 110ng
van chuyén quén lanh $0

S6 bénh nhan 2412 0 2412
Ty 1¢ (%) 100 0 100

Két qua bang 7 cho thay, 2151 BN ¢6 1 manh xwong chiém ty
16 cao nhét 89,18%, sb luong BN ¢6 tir 2 manh xuong 1a 261 BN
chiém 10,82%, sb luong manh xuong nhiéu nhat ciia mot BN 1a
12 manh.

Bang 7. S lwong manh xwong so/bénh nhan.

S6 manh/bénh nhin 1 2 3 4 5  Tir6 Tongsb
S6 bénh nhan 2151 168 46 14 16 17 2412
Ty 16 (%) 89,08 697 191 058 066 07 100

Két qua bang 8 cho thdy, trude xir 1y co 123/2412 (5,1%) BN
c6 manh xwong con nhiéu can, co, mau ty. Sau xir 1y va bao quan
100% s6 mau khong c6 can, co, mau ty. Hinh anh mo xuong so
trude khi xir 1y va sau khi xir 1y dugc thé hién trong hinh 1.

Bang 8. Dac diém can, co, mau tu ctia mé xwong so.

Truéc bao quan Sau bdo quén

Pic diem can, co, mau tu

Co Khong Co Khong
S6 lugng 123 2289 0 2412
Ty 18 (%) 5,1 94,9 0 100

(A) M6 xwong so trwdc xt ly

(B) M6 xwong so sau xt ly

Hinh 1. Hinh anh m6 xwong so trwéc khi xtr ly va sau khi xir ly.

‘ JHORHOC _ [PApp

Két qua bang 9 cho thiy, di c6 21 mau mo trude chiéu xa co
két qua cay khuan duorng tinh, chiém ty 16 3, 59% Sau chiéu xa chi
c6 2 mau cay khuan duong tinh, tuy nhién khi cay khuan kiém tra
lai ca 2 miu nay déu am tinh.

Bang 9. Két qua cay khuén vi sinh.

Kiém travo tring  Tongsémdu Amtinh  Dwong tinh T§ 1 dwong tinh
Trude chiéu xa 585 564 21 3.59
Sau chiéu xa 710 708 2 0.28

Két qua bang 10 cho thy, ty 1é BN da ghép lai chiém 51,2%, ty
1¢ BN da tr vong chiem 25,4%, ty 1¢ BN chua ghép chiém 23,4%.

Bang 10. S6 Iwong bénh nhan ghép lai, tlr vong va chwa ghép.

Tinh trang bénh nhan Ghéplai  Tirvong Chua ghép Téng s
S6 wong 1236 612 564 2412
Ty 18 (%) 51,2 254 234 100

4. Ban luan

4.1. Dac diém bénh nhan dwoc bdo qudan moé xwong so

Tir céc két qua ciia bang 1-3 cho thy, cic BN phu thuat giai
toa ap lyc ndo giri md xuong so bao quan co thé gip & moi la
tudi, nho nhat 1a 10 thang tudi va nhiéu nhit 13 92 tudi; nam gip
nhiéu hon nit (78,8%), nhung d6 tudi tir 18 dén 60 chiém ty 18 chu
yéu 78,6%, nhom dudi 18 tudi chiém ty 18 it nhét 6,4%, nhom BN
trén 60 tudi chiém 15,0%. Didu nay co thé giai thich do nhom tudi
18-60 12 nhom trong do tudi lao dong, lam viéc va tham gia chinh
vao moi hoat dong ciia xa hoi nén dé bi chan thuong so ndo hon
do tai nan giao thong, tai nan sinh hoat... Nném tudi >60 cling gap
kha cao, do ddy 1a nhom tudi thuong gip ciia cac BN tai bién mach
ndo va u ndo. Chin thuong so ndo 1a nhom nguyén nhan chinh cua
cac BN bao quan mé xwong so chiém 91,4%, cac nguyén nhan
nhu: u ndo, tai bién mach mau ndo... chi chiém 8,6%. Cac két qua
trén cta chung t6i ciing cho ty 1¢ trong tu voi mot s6 nghién ciru
trude day [5-7].

Cac mau mo xuong so ciia BN bao quan dwgc phau thuét tir 14
bénh vién, trong do6 thuc hi¢n nhiéu nht la Bénh vién Hitu nghi
Viét Purc voi 2294 ca chiém 95,1%, Bénh vién Thanh Hoéa 14 62
ca chiém 2,58%, Bénh vién Béc Ninh 14 43 ca chiém 1,80%. Bénh
vién Hiru nghi Viét Pt véi dac thu 12 mot bénh vién chuyén khoa
ngoai tuyén cudi ca toan mién Bic, nén hdu hét cac BN ning can
phau thuat, dic biét la chén thuong so ndo déu s& dugce chuyén tr
cac bénh vién tuyén dudi dén day dé dicu tri tiép. Vi vay, phan lon
cac BN duoc md hdp so giai ap bao quan mé xuong so dén tir Bénh
vién Hitu nghi Viét Duc. Voi 14 bénh vién khac nhau thyc hién
phau thuat ma hop so giai ap co BN giri bao quan mo xuong so tai
Ngan hang M6, Bénh vién Hitu nghi Viét Buc diéu nay cho théy,
phiu thuat m& hop so giai dp da dwoc trién khai rong rii ¢ khip cac
bénh vién tuyén tinh, vi du nhiing tinh ¢6 diéu kién khé khan va &
xa thu d6 Ha Noi nhu Bénh vién DPa khoa tinh Lai Chau, Bénh vién
Da khoa tinh Di¢n Bién hay Bénh vién Da khoa tinh Quéang Binh.

o1



Thém nira, quy trinh phdi hop giira Ngan hang M6, Bénh vién Hiru

nghi Viét Plic va cac bénh vién da dién ra kha tot gop phan dam

bdo cong tc chuyén mon phuc vu BN khong chi tai Bénh vién

Hiru nghi Viét Plrc ma con ¢ tat ca cac bénh vién trén ca nudc.
4.2. Tinh hinh thu nhdn, xi ly, bdo qudn va ghép lai

Thoi gian tir khi thu nhan mo tai phong md dén khi dugc bao
quan, tinh trang can, co, mau ty mo bao quan va quy cach dong
g6i, van chuyén s& anh huong dén chat lugng md bao quan ciing
nhu kha ning nhidm tring. Nghién ctru ciia chung t0i cho thdy,
thoi gian tir khi thu nhan mo tai phong mé dén khi duoc bao quan
hau hét trong vong 24 gio dau tién v6i 2323 ca chiém 96,31%,
khoang thoi gian thu nhan tir 24 dén 48 gio c6 50 ca chiém 2,07%,
khoang thoi gian thu nhan trén 48 gio ¢6 39 BN chiém ty 1¢ thip
nhét 1,62%, cac két qua nay thap hon han so véi thoi gian vfm
chuyen trén 5 ngay (ty 1€ 47,27%) cia T.T. Bui va cs (2018) [7
mau dam bao quy cch dong goi vo tring va van chuyén trong hop
bdo quan lanh chuyén dung la 100% ciing cao hon so vdi nghién
cuu cua T.T. Bui va cs (2018) [7]. Trudc xu 1y mo, 123/2412
(5,1%) BN ¢6 manh xuong con nhiéu can, co, mau tu, tuy nhién
sau xur ly va bao quan 100% s6 mau duoc lam sach khong c6 can,
€O, mau tu.

S6 luong BN ¢6 1 manh xuong chiém ty 18 cao nhat 89,18%
twong tu v6i két qua nghién ctru cia T.T. Bui va cs (2018) [7] va
T.Y. Quach va cs (2012) [8]. SO lugng BN ¢6 tir 2 manh xwong 1a
261 BN chiém 10,82%, s0 lwgng manh xuong nhidu nhét ctia mot
BN la 12 manh. Vi cac BN v nhiéu manh so s& gy kho khan cho
viée xir 1Y, bao quan va ghép lai sau phau thuat va trong rét nhiéu
trudng hop dé tao hinh khuyét so cho BN, céc phau thuat vién phai
str dung dén phuong 4n dung céc vét liéu thay thé nhu: titan, PEEK
¢6 gia thanh cao.

bia ¢6 21 mau md trude chiéu xa trong 585 mau cdy cb két
qua cay khuan duong tinh, chiém ty 1¢ 3,59%, ty 1¢ nay thip hon
hin so voi nghién ctru cua T.T. Bui va cs (2018) [7], khi ty 1¢ cay
khuan duong tinh truée chiéu xa 1a 16,36% (9/55 BN). Sau chiéu
xa chi ¢6 2 mau cdy khuan dwong tinh trong 710 mau, tuy nhién
khi cdy khudn kiém tra lai ca 2 mau nay déu 4m tinh... Két qua nay
cua chung t6i ¢6 sy khac biét 1a do Bénh vién Hiru nghi Viét Bue
chiém phan 16n sé mau bao quan (95,1%). Tai bénh v1en quy trinh
phoi hop gitra phau thuat vién, nhan vién phong mo va ngan hang
mo rat chit ché, phau thut vién ¢6 trinh d6 chuyén mon tt, dugc
trang bi kién thirc vé bao quan mo, vat tu, trang thiét bi dugc cung
cip ddy di nén viéc lam sach mau, dong gbi miu duoc dam bao,
van chuyén trong hop chuyén dung va dugc thuc hién béi nhan
vién y té ctng ngudi nha BN. Thém nita, quy trinh bio quan mo
xuong so tai Bénh vién Hitu nghi Viét Duc trude day da dugc thuc
hién tir nhidu ndm két hop voi phong thi nghiém cong nghé moé
ghep, Truong Dai hoc Y Ha Noi. Két qua cay khuan manh mé sau
chiéu xa voi tia gamma (lidu 25 kGy) déu dat 100% v6 khuan dam
bao yéu cau cho vide ghép lai trén BN.

S6 luong mo xuong so thu nhén, ghép lai, tr vong va cho ghép
la cac thong s6 quan trong phan anh hoat dong cua Ngan hang Mo.

KHOA
&CONGHI\?GCI:-IE

66(9) 9.2024

msssssmmm Khoa hoc Y - Dugc | 'Y hoc 1am sang; Cac linh vuc khac cua khoa hoc y - duoc

Ngoai ra, chung con giup chiing ta dy bao kha nang luu thong va
tir d6 c6 ké hoach chuén bi trang thiét bi, vat tu hang nam ciing
nhu hang thang. Trong thdi gian 2 nam tir thang 3/2018 dén thang
3/2020, Ngan hang M6 di tiép nhan, xt Iy va bao quan mo xuong
so cho 2412 BN, sb lugng BN di thyc hién phiu thuat ghép lai
Mo xuong so 1a 1236 BN chiém 51,2%, s6 lugng BN da tir vong
chua thyc hién ghép 1a 612 bénh nhén, chiém 25,4%, con lai 564
BN dang chd ghép, chiém 23,4%. Ty 1¢ BN ghép lai ctia chiing toi
thap hon so véi nghién ctru ciia D.T. Ngo va cs (2012) 1a 61,8%
[6]. Piéu nay ¢ thé hiéu do, BN duge md hop so gidi ap sé dugc
ghép lai sau mot thoi gian khi sire khoe di on dinh, thoi gian nay
phu thudc tuy tinh trang BN. Nghién ctru cua chung t6i thuc hién
khi Ngan hang M6 méi hoat dong trong thoi gian ngin gan day,
khi do trong khoang thoi gian dau s& chua c6 BN dugc ghép lai
md xuong so.

Qua nghién ctru cac BN duoce bao quan mo xwong so tai Ngan
hang M6, Bénh vién Hiru nghi Viét Duec tir thang 3/2018 dén thang
3/2020, chang t6i c6 nhimng két luan sau: Trong 2 nim, da c6 2412
BN duoc bao quan md xuong so tir 14 bénh vién voi do tudi phan
16n trong tudi lao dong, nam gioi gap nhiéu hon, chan thuong so ndo
1a nguyén nhén chu yéu; quy cach dong goi va van chuyén mo dam
bdo yéu cau; mo xuong sach, vo tring, ddm bdo cho ghép tu than.
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Toi wu hoa cong thire vién nén dip thing chira cao khd
say phun Mat nhan (Eurycoma longifolia Jack)

Nguyén V6 Tuyét Nhw, Nguyén Thi Ai Nhi, Pd Quang Dwong, Nguyén Pirc Hanh*
Khoa Duoc, Pai hoc Y Durge TP Ho Chi Minh, 41 Pinh Tién Hoang, phiong Bén Nghé, Quan 1, TP Ho Chi Minh, Viét Nam
Ngay nhan bai 11/9/2023; ngay chuyén phan bién 13/9/2023; ngay nhan phan bién 5/10/2023; ngay chip nhan ding 9/10/2023
Tém tit:

Nghién ctru nay nhim xiy dung cong thirc vién nén dép thing chira cao khd siy phun Mét nhan. Luwru tinh ciia cao kho
Mat nhin va dnh huéng cia ta duge don lén luu tinh cao khé Mat nhéan & cac ty 1€ khac nhau da dugc khao sat va danh
gia. M hinh thyc nghiém gdm mudi cong thire dwoc thiét ké theo mé hinh D-optimal. Céc bién ddc 1ap khao sat gom: ty
1¢ Starch 1500, A-tab va natri croscarmellose - Vivasol GF. Cac bién phu thudc gdom d¢ bién thién khoi lwong vién, d mai
mon, do cing, dd ri. Phin mém BC PharSoft OPT dwgc sir dung dé nghién ciru lién quan nhin qua va tdi wu hoa cong
thirc. Cong thirc tdi wu dwge kiém chirng bing thwe nghiém va két qua thue nghiém dwge so sanh voi két qua dw doan sir
dung phin mém SPSS. Két qua cho thiy, ci ba ta dwoc don Starch 1500, A-tab, Startab déu gitip cai thién liu tinh ciia cao
khé Mat nhan. Cong thirc vién nén Mat nhan duge chon bao gém 150 mg cao khd Mat nhan (30% khdi lwgng vién), 20 mg
Vivasol GF (4% khoi lwgng vién), 212,5 mg Startab (42,5% Kkhoi lwgng vién), 15 mg A-tab (3% Kkhoi lwgng vién), 100 mg
Starch 1500 (20% khoi lugng vién) va 2,5 mg magie stearat (0,5% Kkhoi luwgng vién). Két qua ba lan thue nghiém so véi Kkét
qué dy do4n khac nhau khong 0 y nghia thong ké (p>0,05). Pé tai da xay dung thanh cong cong thirc vién nén Mét nhan.
Két qua nghién ciru ¢ thé 1am tién dé cho viéc phat trién sin pham vién nén M4t nhan.

Tir khod: A-tab, Mat nhan, Starch 1500, Startab, vién nén, Vivasol GF.
Chi 56 phén logi: 3.4

Optimisation of direct compression tablet formulation containing

spray-dried extract of Eurycoma longifolia Jack
Vo Tuyet Nhu Nguyen, Thi Ai Nhi Nguyen, Quang Duong Do, Duc Hanh Nguyen®
Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City, 41 Dinh Tien Hoang Street, Ben Nghe Ward, District 1, Ho Chi Minh City, Vietnam

Received 11 September 2023; revised 5 October 2023; accepted 9 October 2023
Abstract:

This study aimed to develop a formula for direct compression tablets containing spray-dried extract of Eurycoma longifolia
Jack. The flowability of E. longifolia extract and the effect of filler excipients on the flowability of dry extract of E. longifolia
at different ratios was investigated and evaluated. The experimental model consists of 10 formulas designed according
to the D-optimal model. The independent variables surveyed included: Starch 1500, A-tab, and croscarmellose sodium
(Vivasol GF) ratios. The dependent variables included tablet weight variation, friability, hardness, and disintegration.
BC PharSoft OPT software was used to study cause-and-effect relationships and optimise formulas. The optimal formula
was experimentally verified and the experimental results were compared with the predicted results using SPSS software.
The results showed that all three fillers Starch 1500, A-tab, and Startab could improve the flowability of E. longifolia
extract. The optimised E. longifolia tablet formulation included 150 mg of E. longifolia dry extract (30% of tablet weight),
20 mg of Vivasol GF (4% of tablet weight), 212.5 mg of Startab (42.5% of tablet weight), 15 mg of A-tab (3% of tablet
weight), 100 mg of Starch 1500 (20% of tablet weight), and 2.5 mg of magnesium stearate (0.5% of tablet weight). The
differences between the three experimental results and the predicted results were not statistically significant. This study
has successfully developed the E. longifolia tablet formula and provided important data for the development of the E.
longifolia tablet produced by the direct compression method.

Keywords: A-tab, Eurycoma longifolia, Starch 1500, Startab, tablets, Vivasol GF.
Classification number: 3.4
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1. it van de

Mat nhan (Eurycoma longifolia Jack, ho Simaroubaceae) la mot
duogc ligu quy, c6 tac dung diéu tri rdi loan chuc nang sinh dyc, sot
rét, ung thu, tiéu duong, lo léng, dau nhuc, tao bon, phuc hoi st
khoe va loang xuong [1]. Ndm 2020, D.H. Nguyen va cs (2020) da
nghién ctru xdy dung quy trinh diéu ché [2] va tiéu chuan hoa cao
kho sdy phun Mat nhan [3]. Vi vay, dé tai tiép tuc nghién ctru phat
trién dang bao ché chira cao khd say phun Mat nhan.

Vién nén la dang bao ché duoc st dung phd bién trén thi truong
nhd vao nhing wu diém nhu ¢6 thé san xuét quy mo 16n, gi4 thanh
thép, bénh nhan dé dang ty st dung, thuan loi dé che dau mui
vi ctia thudc, viée dong goi va phan phéi thuan loi, d6 on dinh
cao [4]. Vién nén co thé duoc diéu ché bang phuong phép xat hat
hogc phuong phéap dap thang Trong d6, phuong phap dap thang co
nhiéu vu diém nhu it ton thoi gian, quy trinh don gian va han ché
gdy phan huy hoat chat. Tuy nhién, viéc diéu ché vién nén chua
cao kho duoc liéu bang phuong phap dap thang co thé gap mot s6
kho6 khan do cao khé c6 kich thude hat nho, lvu tinh kém. Dé cai
thién cac nhuoc diém ndi trén, nhiéu ta dwoc dap théng da duoc
nghién ctru dua vao cong thirc vién nén nhu tinh bot bién tinh,
dicalcium phosphat khan, lactose phun sdy... Vi vy, dé tai duoc
thyc hién nham nghién ctru cai thién luu tinh cao kho Mat nhan va
t01 wu hoa cong thire vién nén dap thing chira cao kho siy phun
trén co s khao sat mot sd ta duoc st dung trong cong thirc.

2. Nguyén liéu va phuong phap nghién cuu
2.1. Nguyén li¢u

Cao kho siy phun r& Mat nhan (NC12020) dat tiéu chuin
co s0. Natri croscarmellose (Vivasol, Vivasol GF, JRS Pharma,
buc). Tinh bot bién tinh (Starch 1500 va Startab, Colorcon, My),
dicalcium phosphat khan (A-tab, Innophos, My), magnesi stearat
(Brenntag, buc).

2.2. Phuong phdp xdc dinh hinh dang hat cao khé sdy phun
Mgt nhin

Hinh dang hat duoc xéc dinh bang phuong phap chup anh, sir
dung kinh hién vi dién tr quét (Scanning Electron Microscope -
SEM, JSM - IT100, Jeol, Nhat). Mau bt dwgc phan tan mong trén
bang dinh gan trén d& miu, gat bo céc hat du va tién hanh phi dan
dién trong vong 2 phiit. Chup hinh mau bang kinh hién vi dién tir
quét & do phan giai X100 va X1000.

2.3. Phwong phdp xdc dinh ty sé Hausner va chi sé nén ciia
khaoi bjt

Can m (g) bot va cho vao ong dong (V=25 ml), doc thé tich
khdi bot trude khi g0 (V)), tiép tuc go ong dong dén khi thé tich bot
khong dbi, doc thé tich sau g& (V). Mdi cong thitc dugc khao sat
lap lai 3 lan, tinh gia tr} trung binh va d¢ léch chuan; Khbi luong
riéng trude g0 (d ), khoi lugng riéng sau gd (d), ty so Hausner va
chi s0 nén dugc xac dinh bang cong thuc:

do = % (g/ml) d= % (g/ml)

Vo -V

. A Vo
Ty s6 Hausner = v

Chi s nén = 100 x
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2.4. Phuwong phdp xdc dinh toc dp chdy va goc nghi
2.4.1. Toc dj chay

Can m (g) bot, cho bot chay qua phéu (dwong kinh 10 cm,
chiéu dai dudi phéu 1a 8 cm). Xéc dinh thoi gian chay t (s). Mdi
cong thuce dugc khao sat lap lai 3 lan, tinh gia tri trung binh va do
léch chudn. Téc d6 chay V. (g/s) duge tinh nhu sau: V = %

2.4.2. Goc nghi

Can khoang m (g) bot va cho bot chay qua phéu. Do chiéu cao
ctia hinh chop (h) va duong kinh day (d) cua khéi bot. Mdi cong
thirc duge khao sat 1ap lai 3 14n, tinh gia tri trung binh va d¢ 1éch
chuén. Tinh goc nghi (o) theo cong thirc: tgo = 2—h~

Luu tinh cia khéi bot dugc danh gid dya trén chi s nén, ty
s0 Hausner va goc nghi theo bang xép loai cia Dugc dién Hoa ky
USP [5].

2.5. Khao sat anh hwong ciia tda duwoc don lén luu tinh ciia
cao khé Mdt nhin

Cao khd Mat nhan dugc ci thién lru tinh bang phuong phap phoi
hop véi ta duge don riéng 1€ (Starch 1500, A-tab, Startab) véi cac ty
1é t dwgc don khao sat tir 0 dén 100% (kI/kL, tinh trén tong khoi lugng
hdn hop bot va cao kho sdy phun). Cac mau bot duge khao sat cac
thong s6 chi s6 nén, ty s6 Hausner, toc do chay, goc nghi.

2.6. Phurong phdp diéu ché vién nén Mt nhén

Cao kho Mat nhan duoc can va tron déu voi ta duoc Starch
1500. Sau do, thém cac ta dugc A-tab, Vivasol, Startab (theo céac ty
16 trong bang 3) tao thanh hdn hop bot dong nhat. Cudi cing tron
Mg st (ty 1¢ ¢ dinh trong cac cong thire 1a 0,5%) dén dong nhat.
Ty 1é Startab Ia phan t4 dugc bd sung dit 100% (kI/kl). Khoi rong
trung binh ctia mdi vién nén trong khoang 500+20 mg. Hon hop
bot sau khi tron déu duge cho vao may dap vién tam sai Riva Mini
Press (Pharmatest apparatebau Gmbh, Diic) tién hanh dap théng,
s dung chay c6 dudng kinh 1a 1,1 cm, lyc dép trong khoang 4-6
(KN). Cac thong so thiét bi nhu vi tri chay trén, vi tri chay dudi
va toe d6 may duoc duy tri khong dbi trong subt qua trinh thyc
nghiém céc cong thic.

2.7. Phwong phdp dinh gid tinh chit vién nén Mt nhin

2.7.1. B¢ dong déu khoi heong

Can riéng biét 20 don vi lay ngau nhién, tinh kh(f)i lugng trung
binh. Khéng dugc c6 qua 2 don vi c6 khoi lugng nam ngoai giéi
han chénh 1éch so vé@ khoi lugng trung binh 1a 5% va khong duoc
¢6 don vi nao vugt gap doi gidi han do [6].

2.7.2. Bé ra

Tién hanh thir v6i 6 don vi ngdu nhién, cho vao mdi ong thir
I vién. Treo gid d& ong thir vao coc nude cat co nhiét do duy tri
3742°C va van hanh thiét bi c6 st dung dia nhya, xac nhan thoi gian
rd cla timg vién. Xac dinh thoi gian ra trung binh ctia 6 vién [6].

2.7.3. Do mai mon

'Léy ngau nhiép 15 vién, thoi sach bui truge khi cén.‘Ghi nhéan
khoi lugng ban dau cua 15 vién (M,). Cho vién vao long quay,
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chinh mdy quay 100 vong (25 vong/phut va trong 4 phut). Sau khi
may ngung, lay vién ra thoi sach bui. Can chinh xac va ghi nhan
khéi lugng (M,) va tinh két qua [7].

Mo- M1

Cong thue xac dinh d6 mai mon: M(%)=——x 100

2.7.4. Do cung

Mbi thir nghiém 14y 10 vién, tién hanh do do cimg cua timg
vién bang may thtr d§ cimg va ghi lai két qua. Tinh gia tri trung
binh va d¢ 1éch chuan.

2.8. Thiét ké thi nghi¢m va téi wu héa cong thirc vién nén Mit
nhan

Mudi thi nghiém dugc thiét ké bing phdn mém Design - Expert
6.0.6 (Stat-Ease Inc., M§) theo mo hinh D-optimal vdi 3 bién dgc lap
va 4 bien phy thudc véi cac mirc thir nghiém dugc trinh bay bang 1.

Bang 1. Y nghia va mirc cua cac bién.

Bién déc lap Mikc 1 Miic 2 Miic 3
X,: % Starch 1500 20 30 -

X,: % A-tab 0 10 -

X,: % VS 1 3 5

Bién phu thuge Didu kién rang budc

Y : D bién thién khéi lugng vién (%)  Téi thidu

Y,: Do mai mon (%) Téi thidu

Y,: Do cing (N) Téi da

Y,: D¢ ra (phut) Toi thiéu

Bién X1-X3 14ty 1& % (klI/kl) cla t4 dwoc twong (ng, tinh trén tdng khéi
lwgng ta dwgce trong 1 vién.

Moi thi nghiém duoc lap lai 3 1an va lay két qua trung binh ciia
3 1an thir nghiém. Su dung phﬁn mém BCPharSoft OPT dé nghién
ctru moi lién quan nhan qué v tdi vu hoa cong thire vién nén Mat
nhan. Két qua du doén t6i wu duge thye nghiém kiém chimg lap
lai 3 lan. Ap dung tric nghiém t (One-sample t test) dé so sanh két
qua thuc nghiém véi két qua d dodn (khac nhau khong c6 ¥ nghia
thdng ké khi p>0,05).

SED 5ow WD11mmP.f C 35 H\r x100
BME-IU
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3. Két gua va ban luan
3.1. Hinh dgng va kich thwdc hat ciia cao khoé Mt nhén

Céc hat cao Mat nhan c6 dang hinh gﬁn cu, bé mit hat tuong
dbi nhin. Kich thudc hat trung binh khoang 40 um (hinh 1). Do d6,
tuy hat cao kho Mat nhan ¢6 hinh dang gan cdu nhung kich thuée
hat cao nho s& lam Iuc lién két va luc tuong tac giita cac hat tang.

3.2. Luu tinh ciia cao khé Mt nhdn va cdc ta dwoc don

Cao kho Mat nhan ¢6 luu tinh rat kém véi ty s6 Hausner va
chi s6 nén lan lugt 1a 1,47+0,05 va 32,03+2,26. Khdi luong riéng
trude g6 (0,30+0,01g/ml) cta cao kho Mat nhan thap. Cao kho
Maét nhan bj bam dinh manh 1én cac bé mat thiét bi va dung cy nén
khong thé chay tur do va bj giit lai trén phéu. Vi vay, gi4 tri goc nghi
va toe do chdy cua cao khd Mat nhan khong xéac dinh dugc. biéu
nay c6 thé giai thich Ia do kich thuéc cia cao kho sdy phun Mt
nhan rét nho (40 pm). Theo nghién ctru ciia M.P. Mullarney va cs
(2009) [8], cac hat nho ¢4 ty 1€ dién tich b& mit trén thé tich tuong
d6i cao, khién lyc hap dan, lyc Van der Waals gitra cc hat chiém
wu thé dan dén su két dinh cua cac hat va khién cho luu tinh cua
cao sdy phun kém.

Bang 2. Két qua xac dinh Iwu tinh cia cac ta dwoc don (n=3, ty 1é
ta dwore don 1a 100%).

Starch 1500  A-tab Startab
Khéi lwong riéng trude gd (g/ml) 0,67+0,01 0,7540,03  0,59£0,00
Khéi lugng riéng sau go (g/ml) 0,83+0,00 0,8840,04  0,71+0,01
Ty sb Hausner 1,24£0,01 1,184£0,01  1,20£0,02
Chi s6 nén 19,46+0,94 15,02+0,63  16,67+1,70
Téc d6 chay (g/s) 13,390,21 16,31£0,31  14,15+0,23
Goc nghi (d9) 33,37+0,59 21,20+0,19  16,0110,19

Starch 1500, A-tab, Startab 1a nhimg td duoc don cho phuong
phép dap thing, 6 luu tinh va goc nghi tot theo thang danh gid luu
tinh cua bot [5]. Gid tri ty s6 Hausner v chi s nén ciia cac ta dugc
déu tir mirc kha dén t6t (bang 2). Vi véy, céc ta dugc nay duogc sir
dung dé cai thién luu tinh cao kho Mat nhan. A-tab 13 t& duge don

%1,000 10pum =

SED 5.0kV WD11mmP.C.35 HV
BME-IU

Hinh 1. Hinh chup SEM ctia mau cao khé Mat nhan & do phéong dai X100 (A) va X1000 (B).
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c6 khéi lugng riéng trude g cao nhat (0,75 g/ml) lam cho A-tab co
luu tinh tot. T4 dugc Startab co goc nghi nho nhét trong 3 ta duoc.
Starch 1500 c6 luu tinh kha. Tuy nhién, Iuu tinh cta Starch 1500
kém hon so voi ta dugc A-tab va Startab.

3.3. Anh huwéng ciia ti dwoc dpn Ién luu tinh cao khé Mit
nhin

Hinh 2 cho théy, khi tang ty 1¢ td dugc don Starch 1500, A-tab
hoic Startab thi ty s6 Hausner cta hdn hop cao khé sdy phun Mat
nhan va ta dugc don gidm, luu tinh ctia cao kho Mt nhan thay doi
tir chay rat kém sang chay & mirc tot.

Déi’ v6i ta duge Startab va A-tab, khi phdi hop ta duge & ty
1¢ 20 dén 80% thi cac hon hop bot déu cé goc nghi trong khoang

-B-Startab

~©-Atab Starch1500

Ty s6 Hausner
@

0 20 30 40 50 60 70 80 100
TV 18 ta dwoc (%)

Hinh 2. Twong quan gitra ty s6 Hausner véi ty 18 ta dwoe don khao sat.
43 -

-5-Startab -=-A-tab Starch 1500
39 - -

35 1
7 \
27 A

23 A

Goc nghi (do)

0 20 30 40 50 60 70 80 100
Ty 18 ta dwoc (%)

-=-Startab -c-A-tab Starch 1500 .

Téc do chay (g/s)

0 20 30 40 50 60 70 80 100
Ty lé ta dwoc (%)

Hinh 3. Twong quan gitka géc nghi va téc doé chay véi ty Ié ta
dwoc don khao sat.

KHOA
BCONGHI\?GCI:-IE

66(9) 9.2024

Iuu tinh tir t6t dén rét t5t (hinh 3). Didu nay 1a do kich thudc cia
Startab (90 pum) va A-tab (180 pm) twong dbi 16n nén khi hdn hop
bot chay qua phéu thi cac hat ta dugc 1on ddy cac hat cao kho Mat
nhan nén céi thién luu tinh.

Céc hon hop bot co toc do chay tang dan khi ting ty 1¢ cac ta
dugc. Trong ba loai ta dwgc don thi ta duge A-tab cho hon hop bot
c6 tbe do chay nhanh nhat. Diéu nay la do A-tab co khéi lwong
riéng trude gb cao (0,75 g/ml), kich thudc hat trung binh twong dbi
16m nén khi ta dugc nay chdy co thé kéo theo cac hat cao M4t nhan
chay cling hodc ddy céc hat cao Mat nhan lam ting tdc do chay qua
phéu ctia hdn hop bot. Poi vai Starch 1500, chi khi ty 1¢ ta duoc 1a
70% hon hgp bdt méi chay dugce qua phéu. Céc hat ti duge Starch
1500 c6 kich thu6c hat trung binh nho (68,59 pm) gan vai hat cao
Mat nhan (khoang 40 um) nén luc lién két giira cac hat 16n lam
giam tbc d6 chay ciia hon hop bot.

Ta dugc Starch 1500 c6 kha nang cai thién luu tinh cao kho
Mat nhan, nhung muc cai thién khong t6t bang 2 ti dugc don con
lai. Tuy nhién, Starch 1500 c6 kich thudc gén béng hat cao Mat
nhan nén c6 thé giam kha ning tach 16p hon hop bot dap vién. Nhur
vy, néu ty 1é Starch 1500 qué cao thi dnh hudng luu tinh bot dap
vién, néu qua thap thi co thé hdn hop dap vién bi tach 16p. Vi vay,
Starch 1500 duogc chon lam bién khao sat cho nghién ciru va ci 3
ta duoc don déu dugc sir dung trong cong thitc vién nén Mt nhan.

3.4. M6 hinh thuwe nghiém, twong quan hoi quy ciia bién dic
lip va bién phu thugc

Dir liéu 10 thuc nghiém (bang 3) duoc dung lam dir liéu dau
vao cho phin mém BCPharsoft OPT dé khao sit méi lién quan
nhin qua va t6i wu hoa cong thirc vién nén Mat nhan.

Bang 3. Téng hop két qua 10 thwe nghiém (n=3).

Cong thirc  Bién doc13p (%)  Bién phu thude
XI X2 X3 YI(%) 2 (%) 3 (N Y4 (phig)

Fl 300 3 07469002 0265001  67,6+1,85 1243037
F2 20 10 5 1,3026:026  031£0,05  74,5:3,59  11,40+0,03
F3 30 10 5 07444x003  0250,02  683+1,77 11,530,16
F4 30 0 107890001  031£0,04 6724235  12,530,35
F5 20010 3 07277002 027£0,00  75,1£1,78  13,24+0,23
F6 300 5 05094:000 021001  74,6£137  11,81£0,01
F7 2010 1 054242003 0255001  772+1,66 15,50+0,38
F8 20 0 1 051245001  0,19£0,01 750020  13,59+0,41
F9 30 10 1 06476002 0270,03 7124215 13,59+0,09
F10 20 0 3 04204:001  020:0,01 731+1.80 12,12:044

3.5. M6 hinh hoa

biéu kién:

8) (5,10) (1.2) (3.9

@,
-Nhom tha (YT ,Y2 ,Y3 ,Y4
- Thuat toan: Back Propagation Learning.



Két qua twong quan hdi quy cta phuong phap t0i wu hoa thé
hién murc d9 lién quan nhan qua dugc trinh bay ¢ bang 4.

Bang 4. Twong quan héi quy phwong phap toi wu.

Bién phu thuge R? luyén R? thir
Y1 0,99 0,98
Y2 0,99 0,98
Y3 0,99 0,98
Y4 1,00 0,98

Céc gia tri R? luyén va R? thir trong khoang 0,98-1,00 nén m6
hinh dy doén dugc xay dung tir phan mém BCPharSoft OPT la rat
t6t. Mo hinh nay co thé duoc sir dung lam co s6 dé khao st lién
quan nhan qua, t0i wu hoa va du doén céc bién phu thudc.

3.6. Quy ludt nhan qud lién quan dén d@p bién thién khoi
luong vién

Hinh 4A cho thy, khi t4 dugc Starch 1500 (X1) trong khoang
20 dén 24%, ty 18 ta dugc Starch 1500 cang ting thi do bién thién
khéi luong vién (Y1) cang giam do Starch 1500 c¢6 kich thudc hat
(68,59 pm) gan voi kich thudc hat cao (40 pm) , gitp cho hdn
hop bot giam sy tach 16p, bot chay déu hon nén do bién thién khdi

(A)
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luong vién giam. Tuy nhién, néu tiép tuc tang ty 1¢ Starch 1500 lén
khoang 24 dén 30% thi d bién thién khdi luong vién (Y1) ting
dan. Do Itc nay hdn hop bot ¢6 qua nhidu hat co kich thudc nho,
dién tich bé mat 16n nén do két dinh cao [9] dan dén luu tinh ctia
bot giam 1am d6 bién thién khdi luong vién ting.

Hinh 4A cho thdy, ty 16 A-tab (X2) nim trong khoang tir 0 dén
4% thi d9 bién thién khi luong vién (Y1) hau nhu khong doi.
Khi ty 1¢ A-tab tang tir 4 dén 10% do bién thién khoi lugng vién
(Y1) ting. Vi vay, ty 1& A-tab (X2) cang I6n thi do bién thién khoi
luong vién (Y1) cang 16n. Piéu nay c6 thé giai thich 1a do A-tab
14 ta dugc c6 kich thudc 16n (180 um) va khéi luong riéng trude
gd cao (0,75g/ml). Khi ting ty 1& A-tab qué cao lam hdn hop bot
chay khong déu, d& tich 16p 1am ting do bién thién khéi lwong
vién (Y1).

Theo hinh 4B, khi ty 1¢ VS (X3) trong khoang tir 1 dén 3% thi
6 bién thién khdi luong vién (Y1) khong d6i dang ké khi thay doi
ty 18 VS va A-tab. O ty 18 VS 16n hon 3%, khi ty 1¢ VS ting thi
do bién thién khoi lugng (Y1) ting. Didu nay co thé giai thich boi
1y do VS c¢6 kich thudc hat nhé (38,81 pum) nén luu tinh kém lam
giam luu tinh khéi bot dap vién, dan dén lam ting do bién thién
khéi lugng vién.

(B)

Hinh 4. Anh hwéng cua (A) % Starch 1500 (X1) va % A-tab (X2); (B) % A-tab (X2) va % VS (X3) Ién db bién thién khéi lwong vién (Y1).

(A)

(B)

() Th

Hinh 5. Anh hwéng ctia (A) % Starch 1500 (X1) va % VS (X3); (B) % A-tab (X2) va % VS (X3) 1én dé mai mon (Y2).

JHOAHOC . [

91



msssssssm Khoa hoc Y - Duoc | Dugc hoc

3.7. Quy lugt nhén qud lién quan dén dp mai mon

Hinh 5A cho thay, khi ty 1¢ Starch 1500 (X1) giam thi 6 mai
mon (Y2) giam dan. Didu nay c6 thé giai thich 1a do trong qué
trinh dép vién, ta dugc Starch 1500 xdy ra nhiing bién dang va hinh
thanh lién két cham [10], ma qué trinh dap thang xay ra c6 thé qua
nhanh 1am cho vién nén chtra Starch 1500 c6 lién két yéu. Do do,
vién nén chira nhidu Starch 1500 s& c6 lién két gitra cac thanh phan
vién long 1éo va khong ¢6 do bén cao. Vi vdy, ty 18 Starch 1500
tang s€ lam ting sy mai mon cua vién nén.

Hinh 5B cho thdy, khi A-tab (X2) & ty 1¢ trong khoang 0 dén
3% thi ¢ mai mon khong doi theo ty 1¢ VS (X3). Tuy nhién, tiép
tuc tang ty 1¢ ta dugc A-tab tur 3 dén 10% thi d6 mai mon (Y2) tang.

3.8. Quy lugt nhén qud lién quan dén dp cirng

Hinh 6A cho théy, ty 1€ Starch 1500 (X1) cang tang thi do ctimg
(Y3) cang giam. Di€u nay co thé giai thich la do Starch 1500 trai
qua nhimg bién dang trén bé mét nhung nhiing bién dang nay xdy ra

(A)

qué cham dé hinh thanh céc lién két trong qué trinh nén nhanh [10].
Vi vdy, vién chira ty 1¢ Starch 1500 16n s& c6 lién ket gitra cdc
thanh phan yéu lam d¢ ctiing vién giam.

Hinh 6B cho thdy, ty 1¢ A-tab (X2) ting thi do cimg (Y3) ting
do A-tab ¢ tinh chat gion khi trai qua qua trinh nén s€ ¢6 sw phan
manh dang ké [11], giam kich thude h%t trong qua trinh nén va lam
tang su sap xep lai cla cac hat trong hon hgp bot. Vi vay, vién nén
chira A-tab s€ c6 d6 ctimg cao [12].

Theo hinh 6B, khi ty 1¢ % VS (X3) cang cao thi d cimg (Y3)
cang giam do VS c6 tinh chiu nén khong t6t (dé giai nén) va cac
hat VS lién két kém [,1 3]. Vi vay, vién nén chtra cang nhiéu VS thi
do climg vién cang thap [13,14].

3.9. Quy Iugit nhén qud lién quan dén dp ra

Hinh 7A cho thiy, khi ty 1¢ VS (X3) cang ting thi thoi gian
1a (Y4) cang giélp do VS la ta dugc siéu rd v6i co che hoat dong
thong qua mao dan va d9 xop cta vién nén (con duong xam nhap

(B)

iy AN q
LN

Hinh 6. Anh hwéng cia (A) % Starch 1500 (X1) va % VS (X3); (B) % A-tab (X2) va % VS (X3) 1én dé cteng (Y3).

(A)

vl

Qoud) v A
T\

0

(B)

15

Qnud) vA
Y4 (phagy

Hinh 7. Anh hwéng cua (A) % Starch 1500 (X1) va % VS (X3); (B) % A-tab (X2) va % VS (X3) Ién db ra (Y4).
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ctia chat 16ng). VS gitp tang cuong do xdp va tham hut nude vao
vién nén tir 46 pha v lién két cua céc thanh phan khac khién vién
bi v ra, 1am thuc ddy qua trinh r cia vién [14]. PO xp cang 16n
thi nudc cang dé thAm vao vién nén thoi gian ra nhanh hon [9].

Hinh 7A cho thay, khi ty 1¢ ta duoc VS (X3) trong khoang tir 1
dén 2% va khi ta dugc Starch 1500 (X1) tang thi thoi gian rd giam
manh. Piéu nay c6 thé giai thich 1a do VS 1a ta duoc siéu ri két hop
voi Starch 1500 14 tinh bot s& truong né khi tiép xtc voi nude lam
giam kha ning két dinh cta cac thanh phan khac trong vién, lam
day nhanh qua trinh ra ctia vién [14].

Hinh 7B cho thiy, khi t& dugc VS (X3) gidm thi thoi gian rd
(Y4) giam. A-tab khong tan trong nudc [12] va bién dang phan
manh tao ra bé mat moi lam cac thanh phan trong vién lién ket
chat hon nén vién nén chua ty 1¢ A-tab tang lam tang thoi gian ra.

3.10. Téi wu héa cong thicc vién nén Mt nhin

Két qua tdi wu va gia tri du doan cac bién Y boi phan mém
BCPharSoft OPT dugc trinh bay ¢ bang 5.

Bang 5. Két qua téi wu hoa dy doan bang phan mém BCPharsoft
OPT.

Két qua téi wu  Gia tri du doan

Bién so

X, X, X, Y% Y,(% YN Y, (phiit)

Gid tri 20 3 4 0,47 0,201 75,635 11,712

Thyc hién 18p lai 3 lan cong thuc va dung phé‘m mém théng ké
SPSS 20.0 so sanh két qua thuc nghiém va két qua du doan. Két qua
thong ké duoc trinh bay ¢ bang 6.

Bang 6. So sanh két qua dy doan va thwc nghiém kiém chirng
(n=3).

Y, (%) Y, (%) Y,(N) Y, (phut)
Dy doan 0,47 0,201 75,635 11,712
Thuc nghiém  0,4738+0,01  0,27+0,05  77.442,50  11,17+0,59
Gié tri p 0,661 0,152 0,346 0,248

Tric nghiém t cho thdy, két qua dy doan va két qua kiém chimg
khéc nhau khong ¢6 y nghia thong ké (p>0,05). Nhu vay, két qua
thyc nghiém kiém chimg cong thitc vién nén toi wu phi hop voi két
quéa dy doan boi phan mém BCPharsoft OPT.

4. Két luan

Pé tai da nghién ciru lién quan nhan qua giira céc bién doc lap
(ty 1¢ Starch 1500, A-tab va natri croscarmellose - Vivasol GF) va
cac bién phu thudc (d0 bién thién khoi luong vién, do mai mon, do
cung, do ra). Tur do, cong thitc vién nén Mat nhan da dugc nghién
ctru t0i wu hoa va d tién hanh thyc nghiém kiém chimg thanh
cong. Cong thire t01 wu co thé duge tiép tuc nghién clru ning ¢
16 sdn xuat.

JHOAHOC . [
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Tong hop va tiéu chuan héa tap chat lién quan aceclofenac ethyl ester
va aceclofenac benzyl ester ctia dwoc chat aceclofenac

Trié¢u Qudc Vwong, Nguyén Trén Ngoc Vi, Nguyén Hiru Lac Thiiy, Trwong Ngoc Tuyén*
Khoa Duwoc, Pai hoc Y Dugc TP Ho Chi Minh, 41 Binh Tién Hoang, phwong Bén Nghé, Qudn 1, TP Ho Chi Minh, Viét Nam
Ngay nhan bai 21/6/2023; ngay chuyén phan bién 23/6/2023; ngay nhan phan bién 17/7/2023; ngay chip nhan dang 19/7/2023

Tom tit:

Aceclofenac 1a thudc khang viém, giam dau khong steroid (NSAID). Nghién ctru t6ng hop aceclofenac ethyl ester
(tap E) va aceclofenac benzyl ester (tap F) cia dugc chit aceclofenac & quy mo phong thi nghlem, xay dung quy
trinh xac dinh do tlnh Kkhiét bang k¥ thuit sac ky 16ng hiéu niang cao, hwong dén viée thiét lap chét ddi chiéu tap E va
tap F. Quy trinh tong hop tap E va tap F bang phan ing ester héa aceclofenac va diclofenac sodium trong dimethyl
formamide (DMF) dwgc t6i wu héa véi hi¢u suit twong vng 13 96 va 66%. Quy trinh dinh lrgng dwoc thim dinh theo
huéng din cia Hoi nghi Quoc té vé Hai hoa hoéa cac Thi tuc dang ky Duge pham str dung cho ngu’m (ICH) Quy
trinh xac dinh d¢ tinh khiét tap E va tap F dat tinh  phu hop hé thong, v6oi RSD % cua cac thong so sac ky déu nhé
hon 2,0% va h¢ s6 bat doi ciia pic tap E va tap F nim trong khoang 0,8-1,5. V& tinh tuyén tinh, gia tri R doi véi ca
hai tap déu trong khoang 0,9995-1,0000. P§ chinh xac ciia tap E va tap F ¢6 RSD % twong tng 13 0,04 va 0,001%. Ty
1¢ phuc hdi dat quy dinh 98,0-102,0%. Nghién ctru xay dung cac chi tiéu danh gia tap E va tap F tong hop. Két qua
tap E va F du diéu kién dé thiét 1ap chit ddi chiéu véi dd tinh khiét sic ky dwoge xac dinh 1an lrgt 13 99,94 va 99,90%
tinh trén ché phim nguyén trang.

Tir khéa: aceclofenac, aceclofenac benzyl ester, aceclofenac ethyl ester, sic ky 16ng hiéu ning cao.

Chi s6 phén logi: 3.4

Synthesis and standardisation of aceclofenac ethyl ester and

aceclofenac benzyl ester as related aceclofenac impurity

Quoc Vuong Trieu, Tran Ngoc Vi Nguyen, Huu Lac Thuy Nguyen, Ngoc Tuyen Truong”
Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City, 41 Dinh Tien Hoang Street, Ben Nghe Ward, District 1, Ho Chi Minh City, Vietnam
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Abstract:

Aceclofenac is a non-steroidal anti-inflammatory drug (NSAID). This study aimed to synthesise aceclofenac ethyl
ester (E impurity) and aceclofenac benzyl ester (F impurity) of the drug aceclofenac at a laboratory scale and
establish impurity criteria using high-performance liquid chromatography (HPLC) to create reference substances
for E and F impurities. They were synthesised through the esterification of aceclofenac and diclofenac sodium in
dimethyl formamide (DMF), optimised with yields of 96 and 66%, respectively. The HPLC method was validated
in accordance with the International Council for Harmonisation of Technical Requirements for Pharmaceuticals
for Human Use (ICH) guidelines. The process of determining the purity of impurities E and F was found to be
system-suitable, with RSD % of all chromatographic parameters being less than 2.0% and the asymmetry factors
of E and F impurities in the range of 0.8-1.5. In terms of linearity, the R values for both impurities were in the range
of 0.9995-1.0000. The intermediate precision relative standard deviation (RSD) values for E and F impurities were
0.04 and 0.001%, respectively. The recovery rate met the requirements of 98.0-102.0%. The research has developed
criteria for evaluating synthetic E and F impurities. The synthesised products met the requirements for established
as reference substances, with chromatographic purity determined to be 99.94 and 99.90%, respectively, in their
purity forms.

Keywords: aceclofenac, aceclofenac benzyl ester, aceclofenac ethyl ester, high-performance liquid chromatography.

Classification number: 3.4
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1. Dt van de

Kiém soat chat luong ciing nhu d an toan cia thube 1a van dé
duoc quan tim trong sir dung thude. Aceclofenac ethyl ester (tap E) va
aceclofenac benzyl ester (tap F) 1a tap chat lién quan ciia aceclofenac,
c6 ngudn goc tir qud trinh tong hop aceclofenac. Theo Hé théng Hai
hoa toan cau vé phan loai va ghi nhin héa chat (GHS), tap E duoc ghi
nhin GHS06 va c6 nhiing doc tinh sau: doc néu nudt phai, gay kich
{mg miét nghiém trong va rit doc cho dong vat thiy sinh véi tac dung
lau dai [1, 2], tap F duoc ghi nhan GHS07 va c6 nhiing doc tinh sau:
doc néu nudt phai hay nghi ngd anh huong kha nang sinh san hodc
v6 sinh va gy kich tmg mit [1, 3]. Do d6, trong chuyén ludn cua
aceclofenac ciia Dugc dién chau Au 9 (EP 9), ciing nhu Dugc dién
Anh 2019 (BP 2019) déu quy dinh vé tap chét lién quan bt budc phai
duoc kiém soat bao gom tap E va tap F va quy dinh 2 tap nay trong
nguyén li¢u phai <0,2% [4, 5].

Hién nay, tap chuén E va F dugc thuong mai hoa vai gia kha cao,
nhu ¢ Biosynth tap E c6 gia 427,68 USD/100 mg va tap F co6 gia 520
USD/100 mg véi d¢ tinh khiét t6i thiéu 95% [6], gay kho khin cho
cong tac kiém nghiém nhing tap chat nay. Cho dén nay, & Viét Nam,
chi méi c6 1 cong trinh nghién ciru tong hop tap A cta diclofenac
(ciing chinh 14 tap T cta aceclofenac), con cac tap khac (tir tap A dén
H) thi chua nghién ctru [7].

V6i nhu cu thuc té trén, nghién ctru dugc thyc hién voi muc tiéu
tong hop tap chat lién quan E va F cua aceclofenac ¢ quy md phong
thi nghiém, ddng thoi tién hanh xay dung quy trinh xac dinh d¢ tinh
khiét cta tap E va tap F bang ky thut sac ky long hiéu nang cao nhim
hudng dén viée thiét lap chat d01 chiéu tap E va tap F gop phan bd sung
vao ngan hang chit chuan qudc gia phuc vu cho cdng tac kiém nghiém.

2. Nguyén liéu va thiét bi
2.1. Nguyén ligu

Aceclofenac cia Cong ty Aarti Drugs, s6 16: ACF/19020004, ham
luong: 99,83%, han dung 1/2024.

Diclofenac sodium cia Céng ty Henan Dongtai Pharm, sb 16:
301190404-5, ham lugng: 100,3%, han dung 4/2023.

Hoa chét va dung méi: N, N-dimethylformamide (DMF) (Fisher,
buc), diethyl sulfate (Acros, Bi), potassium carbonate (Merck, Puc),
benzyl 2-bromoacetate (AKSci, My), diethyl ether, sodium sulfate
va ethyl acetate (Xilong, Trung Qudc), acetone, dichloromethane,
chloroform va methanol (Chemsol, Viét Nam) dat tiéu chuén phan
tich. Cac hoa chat dugc sir dung ngay ma khong can tinh ché thém.
Acetonitrile dat tiéu chuan ding sic ky long (Fisher, Pirc). Ban mong
silica gel F,, (Merck, Dic).

2.2. Thiét bi

Hé thong sic ky long hiéu ning cao Waters Alliance 2695,
dau do PDA. May quang phé Shimadzu IR Affinity-1S. M4y LC-
MS Agilent 1200 nguon ESI. May cong huong tir hat nhan Bruker
Advance 1I. May quét nhiét vi sai DSC TA Instrument Q10 dung
phin mém Universal V4.7A TA Instruments. May quang pho UV-Vis
Shimadzu UV-2550. May c6 quay chan khong Buchi R210S. Tu siy
chan khong Jeiotech OV-12 va mot s6 thiét bi, dung cu thong thuong
trong phong thi nghiém.
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3. Doi tiony va phueng phap nghién ciu

3.1. Péi twong

Aceclofenac ethyl ester (tap E) va aceclofenac benzyl ester (tap
F cua aceclofenac).

3.2. Phwong phap nghién ciru

T ong hop tap E va tap F: Tap E va tap F ¢6 thé dugc tong hop
bang phan ung ester héa aceclofenac va diclofenac sodium trong
DMF [8] nhu so do 1 va 2.

COOH

o
G oo
0. 0 K,COj3
\@/ oo *»DMF o NH o

aceclofenac diethyl sulfate aceclofenac ethyl ester

So db 1. Phan (ng ester héa aceclofenac tao aceclofenac ethyl
ester.

: ~_ONa
NH
Cl i

diclofenac sodium

m‘“ A
O

aceclofenac benzyl ester

“@ 3
benzyl 2-bromoacetate

So’ db 2. Phan trng ester héa diclofenac sodium tao aceclofenac
benzyl ester.

Quy trinh téng hop tap E: cho aceclofenac (0,5 g; 1,41 mmol), 8
ml DME, potassium carbonate (0,22 g; 1,58 mmol) va diethyl sulfate
(0,28 ml; 2,12 mmol) vao binh cau, khudy déu hdn hop & nhiét do
phong. Kiém tra phan tng bing sic ky 16p mong v6i h¢ dung moi
khai trién n-hexane-ethyl acetate (8:2), phat hién bang dén UV 254
nm. Thoi gian phan (g 60 phut. Hon hop sau phan tng dugc 1im
lanh, loc dudi ap sudt giam. Thém nudc tir tir va khudy nhe cho dén
khi hdn hop két tinh. D& yén hdn hop dén khi két tua hoan toan, loc
dudi 4p suat giam. Rira két tua bang nude cit, thu duoc tap E du kién.
Séy dén khoi luong khong doi.

Quy trinh tong hop tap F: Cho diclofenac sodium (0,50 g; 1,57
mmol), 6 ml DMF va benzyl 2-bromoacetate (0,28 ml; 1,70 mmol) vao
binh céu, khqu déu hon hop ¢ nhiét do 50°C. Kiém tra phan tng bé’lng
sdc ky 16p mong voi hé dung moi khai trién n-hexane-dichloromethane-
acetone (8:1:1), phat hién bang dén UV 254 nm. Thoi gian phan tmg
180 phut. Hon hop sau phan tmg duoc dé nguéi dén nhiét o phong,
thém vao hon hop 40 ml diethyl ether, khudy déu. Gan lay dich ether,
lic dich ether voi nude (3 lan x 20 ml). Lam khan dich ether bing
sodium sulfate. Co quay loai ether, thém 30 ml methanol, co dén khi
dich con mét nira. Lam lanh dich ¢6 quay, dé yén dén khi san pham két
tinh hoan toan. Loc dudi 4p sut giam, rira san phdm bang methanol
lanh. Thu dugc tap F du kién. Say dén khi lwong khong doi.

Tinh ché san pham tong hop: San phim tong hop duoc tinh ché
bing phuong phép thay doi dung moi.

Thu tinh khiét san pham tinh ché: San phérp tinh ché duoc thir tinh
khiét bang phuong phap nhiét vi sai (DSC) va sac ky 16p mong, str dung
ban mong silica gel F,., v6i 3 hé dung moi ¢6 do phan cuc khic nhau.

Tap E: n-hexane-dichloromethane-acetic acid (6:4:0,2), n-hexane-
ethyl acetate (8:2), petroleum ether-ethyl acetate (4:1).
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Tap F: n-hexane-diethyl ether (9:1), n-hexane-dichloromethane-
acetone (8:1:1), n-hexane-chloroform-acetic acid (4:6:0,15).

Xdc dinh cdu triic: San phém tinh ché duoc xac dinh céu trac
bang cac phuong phap phd nghiém UV, IR, MS va NMR.

Xc dinh dé tinh khiét: Tap E va tap F dugc xac dinh d¢ tinh
khiét bang phuong phap HPLC quy vé 100% dién tich pic.

Piéu kién sdc ky: cot Eurospher II C18 (250x4,6 mm, 5 pm),
dung mdi hoa tan va pha dong 1a hdn hop acetonitrile-nudc, nhiét
d6 cot 40°C, toc do dong 1,0 ml/phut va thé tich tiém mau 10 pl
[4,9,10].

4. Két qua va ban luan
4.1. Téng hop va tinh ché aceclofenac ethyl ester

Phan (g tong hop tap E 1a phan (g ester hoa aceclofenac voi
diethyl sulfate trong DMF. Nghién ctru di khao st cac yéu t anh
huong dén hidu suat phan img nhu ty 1é mol giira aceclofenac va
diethyl sulfate (tir ty 18 1:1 dén 1:2); nhiét do (tir 30 dén 50°C) va
thoi gian phan g (tir 30-180 phit). Cac yéu t6 nay déu anh huong
dén hiéu suat san phdm phan g, san pham phu va do tinh khiét
san pham. Vi ty 1 1:1 phan (g xay ra cham va khong hoan toan,
khi tang dén ty 18 1:1,5 thi cho hiéu sut cao nhat (quan sat ddm do
cua vét dugce cho 1a san pham trén ban sic ky 16p mong) tiép tuc
tang ty 18 thi bat dau xudt hién cac vét khac ngoai vét san phim,
cang tang ty 1¢ thi cac vét khac cang nhiéu trong khi vét dugc cho
14 san pham khong dam thém va viéc tinh ché kho khin do khong
loai duoc hét cac vét khac. Do vy, chon ty 1€ mol 1a 1:1,5. Tiép tuc
khao sat yéu td nhiét do, & 30°C trén ban sic ky 16p mong chi cho
mot vét 1 san pham, néu tiép tuc ting nhiét do 1én dén 40, 50°C thi
xuat hién thém cac vét khac, nén chon 30°C cho phan tng. Tiép tuc
khao sat thoi gian phan 1'mg, & thoi diém 30 phut phén ung da xay
ra nhung vét nguyen liéu van con, tlep tuc tang dén 60 phut phan
(g khong con vét nguyén lidu trén sic ky lop méng, néu tiép tuc
thyc hién phan ng thi cac vét tap bét dau xuét hién, do d6 chon 60
phut lam diéu kién phan tmg. Cac tap thuong xuét hién co thé alkyl
héa nhom amin (vét nay ¢6 Rf cao hon vét san pham khi tang ty 18
mol, nhiét d9 va thoi gian phan ing) va tap thiy phan nguyén li¢u
dau (vét c6 Rf thap hon vét san pham va nguyén lidu khi tang nhiét
d6 va thoi gian phan ing kéo dai). Nghién ctru chi tap trung vao cai
thién hiéu suat nén khong xac dinh chu truc ctia cac vét khac. Diéu
kién tdi wu cho phan tmg tong hop tap E 1a ty 1¢ mol aceclofenac:
diethyl sulfate 1a 1:1,5; nhiét d§ phan g 1a 30°C va thoi gian phan
(g 1a 60 phiit v6i higu sut 96%.

4.2. Tong hop va tinh ché aceclofenac benzyl ester

Tuong ty nhu phan g tong hop tap E, dy 1a phan tng ester
hoa nén ty 1€ mol, nhiét d va thoi glan phan ing cling anh huorng
dén hiéu suat va do tinh khiét san pham, do d6 khao sat cic yéu
t6 anh huong nhu ty 1¢ mol giita diclofenac sodium va benzyl
2-bromoacetate (ty 1¢ 1:1 dén 1:2,6); nhiét do phan ung (30-70°C)
va thoi gian (tir 60-210 phut). Dya vao dam d¢ cua vét duoc cho
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14 san pham ciing nhu sy xuét hién cac vét khac trén ban sic ky
16p mong dé xac dinh didu kién tdi wu cho phan tmg va tinh ché.
Diéu kién thich hop cho phan img tong hop tap F 1a ty 1¢ mol giira
diclofenac sodium va benzyl 2-bromoacetate 1a 1:2,2; ¢ nhiét do
50°C voi thoi gian 180 phit ¢6 hiéu suét 1a 66%.

4.3. Thir tinh khiét aceclofenac ethyl ester va aceclofenac
benzyl ester tinh ché

Hoa tan tap E va tap F tinh ché trong methanol, trién khai sic
ky 16p mong voi 3 hé dung moi khac nhau. Tap E va tap F tinh
ché chi cho mot vét duy nhat trén ban mong. Thr tinh khiét bang
phuong phap DSC, nhiét d6 nong chay cua tap E la 71,6°C, d0 tinh
khiét 99,7% va tap F 1a 64,1°C v6i d9 tinh khiét 99,8% (hinh 1, 2).

Tén tailiéu: C:...\Tap E Aceclofenac

Tén méu: Tap E Aceclofenac Nguei van hanh LQH

C& mau: 3.0000 mg
Phuong phap do: Ramp

_

DsC
Ngay do mau: 18/06/2020 13:17
Thiét bi: DSC Q20 V24.9 Build 121

[}

69.50°C 78.99C

Dong nhiét (W/g)

B tinh khiée 88 7mol%
Nme« ﬁonung chay: 71 EG :iuc dinh)
st do: -
1.5+ Ea ntha\py 7735kamu\(hsu chinh)
Hiéu chinh; 20.00%
Khdi lugng phan . 382 2gimal
& 44

D6 dde tai €ifm bt ddu chuyén bién: -1.800mW°C
D8 lach chugn cua cac phén du 0.14°C

2 40 60 80 100
ExoUp Nhigt @6 (°C) Universal V4.7A TA Instruments
Hinh 1. Két qua xac dinh nhiét nong chay bang DSC cua aceclofenac
ethyl ester.

Tén tailiéu: C:.. \Tap F Aceclofenac
Nguoi van hanh: LQH

Ngay do méu: 18/06/2020 13:36
Thiét bj: DSC Q20 v24.9 Build 121

Tén mau: Tap F Aceclofenac
Cé mau: 3.0000 mg
Phuong phap do: Ramp

DscC

0.0

6258°C 700

Dang nhiét (W/g)

Dotinh kniét 99.8mol%
Nhigt 86 néng chay: 84.12°C (xéc dinh)

Su syt giam nhigt d6:-0.42°C.

Bidn thién enthalpy: 18.89kJ/mel (hiéu chinh)

Hiéu chinh: 10.62%

Khéi lugng phan ty: 444.3g/mol

-2.0- Hing sb pin: 1.144

D6 déc tai dibm bat ddu chuyén bidn: -1 800mNFC
D6 lach chudn ciia cac phdn du: 0.10°C

-25 T T T T T T
40 50 60 70 80 90 1

Nhiét da (“C) Universal Va 7A TA Instruments

Exo Up

Hinh 2. Két qua xac dinh nhiét nong chay biang DSC cua aceclofenac
benzyl ester.

4.4. Xdc dinh ciu triic aceclofenac ethyl ester

Ph6 UV-Vis tap E (pha trong acetonitrile, nong d6 10 ppm) cho
budc song hap thu cyuc dai tai 276+2 nm (hinh 3).
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Hinh 3. Phé UV-Vis clia aceclofenac ethyl ester.

Pho IR tap E ¢ mot s6 dinh dic trung: 3371,6 (N-H), 1737,9
(C=0 ester), 1506,4; 1452,4 (C=C nhan thom), 1298,1 (C-O acid),
1205,5; 1062,8 (C-O ester), 750,3 (C-Cl) (hinh 4).
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Hinh 4. Phé IR cha aceclofenac ethyl ester.

Phé khdi (ESI, m/z) [M + H]" tinh toan 382,0613; [M + H] tim
thay 382,0639 (hinh 5).

MSMS: Tién chét miz —F+ Dinh chudn 382.06(2137644)
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Hinh 5. Phé MS ciia aceclofenac ethyl ester.

Phé 'H NMR (500 MHz, CDC,, § ppm): 7,33 (d, 2H, J=8,0 Hz,
H, H,); 7,26 (dd, 1H, J=I Hz; 75Hz H,); 7,13 (td, 1H, J=1,5 Hz;
75z, H,); 6,98 (t, 1H, /=8 Hz, H,); 6.97 (td, 1H, J=1 Hz; 7,25 Hz,
H,); 6,70 (s, 1H, -NH-); 6,55 (d, 1H, J=8 Hz, H.); 4,66 (s, 2H, H,);
4,19 (q, 2H, J=7,5 Hz, H,); 3,93 (s, 2H, H,); 1,21 (t, 3H, J=7,0 Hz,
H.,) (hinh 6).
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Hinh 6. Phé 'H NMR ctia aceclofenac ethyl ester.

Phd *C NMR (125 MHz, CDCL,, 6 ppm): 171,4; 167,5; 142,8;

137,9; 130,99; 129,6; 128.,9; 128,2; 124,1; 124,0; 122,2; 118,5; 61.5;
61,3; 38,1; 13,99 (hinh 7).
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Hinh 7. Ph6 *C NMR cua aceclofenac ethyl ester.
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Céc két qua phd nghiém nhu MS tang 56 khi phit hgp voi phan
thém vao, 'H NMR xuét hién thém 2 dinh ciia nhém ethyl (- CH,
(H,,) 64,19 ppm c6 dinh bon va - -CH, (H,p) ¢ 1,21 ppm c6 dinh ba)
va H cua nhom acid trong aceclofenac khong con trén pho nay. *C
NMR xuét hién thém 2 dinh ctia nhém ethyl & 13,99 va 61,5 ppm,
dong thoi déi chibu véi nghién ctru tuong tw trude day cho thiy,
san pham phi hop véi cdu tric ciia ethyl [[[2-[(2,6-diclorophenyl)
aminoJphenyl]acetyl]oxyJacetate (tap E cua aceclofenac) [7].
Chimg t san pham chinh Ia tap E ctia aceclofenac (hinh 8).
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. . Phé 'H NMR (500 MHz, CDCL,, 8 ppm): 7,52 (d 2H, J=8
o S~ O M~ Hz, H,, H,)); 7,30-7,39 (m, 5H; H,,, H,,, H, , H,,, H,); 7,23 (d,
Bm 2 1H,J=7,5 Hz, H,); 7,22 (t, 1H, J=8 Hz, H,); 7,09 (t, 1H, J-8 Hz,
o 6 11 o H,,); 6,92 (s, 1H, -NH-); 6,85 (t, 1H, J=7,5 Hz, H,); 6,27 (d, 1H,
2 J=1,5Hz; H,); 5,17 (s, 2H, H,); 4,81 (5, 2H, H,); 3,91 (s, 2H, H,)

BN (hinh 12).

Hinh 8. Cong thirc ciu tao cha aceclofenac ethyl ester.

4.5. Xdc dinh ciu triic aceclofenac benzyl ester

TAPF-DMSO-1H

Phd UV-Vis tap F (pha trong acetonitrile, ndng do 10 ppm) cho
budc song hap thu cyc dai tai 276+2 nm (hinh 9).
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Hinh 9. Phé UV-Vis ctia aceclofenac benzyl ester.

Phéd IR tap F c6 mot s dinh dac trung: 3361,9 (N-H), Hinh12. Phé 'H NMR cuia aceclofenac benzyl ester.
1732,1 (C=0 ester), 1504,5; 1450,5 (C=C nhan thom)

1365,6 (C-O acid), 1193,9; 1151,5 (C-O ester), 756,1 (C-

Phé C NMR (125 MHz, CDCL, § ppm): 171,0; 167,5; 142,8
C1) (hinh 10).

137,1; 135,4; 130,8; 130,7; 129,1; 128,3; 128.,1; 127,9; 127,8;
125,9; 122,9; 120,7; 116,1; 66,1; 61,1; 36,5 (hinh 13).
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Hinh 10. Phé IR cua aceclofenac benzyl ester.

_ Pho khoi (ESI, m/z) [M + H]' tinh toan 444,0769; [M + H]' tim
thy 444,0824 (hinh 11).

MSMS: Tién chét miz -— /+ Binh chufn 444 08(2146746)
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Hinh 11. Pho MS cuia aceclofenac benzyl ester.

Hinh 13. Phé *C NMR cuia aceclofenac benzyl ester.
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Céc két qua phd nghiém nhu MS ting sé khdi phu hop
v6i phan thém vao, '"H NMR xuét hién thém 1 dinh don
cua nhom methylen (-CH, (H,,) 6 5,17 ppm) va 5SH ¢ vang
chuyén dich ctua nhan thom (7,30-7,39 ppm). 3C NMR
xuat hién thém 1 dinh cia nhoém methylen ¢ 66,1 ppm so
v6i aceclofenac, dong thoi ddi chiéu voi nghién ciru tuong
tu trudc day cho thiy, san phim phu hop véi ciu trac cua
benzyl [[[2-[(2,6-diclorophenyl)amino]phenyl]acetyl]oxy]
acetate (tap F cuia aceclofenac) [7]. Ching to san pham
chinh la tap F cta aceclofenac (hinh 14).

o
10 5 4 3 O\)J\ 17 19
18
9 1™~0 20
2
23 21
8 6 NH
7 11 22
Cl 16 Cl
12
15 13
14

Hinh 14. Céng thirc ciu tao clia aceclofenac benzyl ester.

4.6. Xdc dinh dp tinh khiét aceclofenac ethyl ester va
aceclofenac benzyl ester bang HPLC-PDA

Xac dinh do tinh khiét tap E va tap F bang HPLC-PDA,
bao gom khao sat tinh phii hgp cua hé thong, tinh chon loc,
khoang tuyén tinh, do chinh x4c va d dung.

Tinh phix hop hé thong: RSD % cia cac thong sb sic ky
déu nho hon 2,0% va hé sb bat dbi cua pic tap E va tap F
nam trong khoang 0,8-1,5. Nhu vay, quy trinh xac dinh do
tinh khiét tap E va tap F dat tinh pht hop hé thong (bang 1).

Bang 1. Két qua khao sat tinh phu hop hé thdng cua phwong
phap (n=6).

Gid trj Thoigian  Diéntichpic Hgsé  S6 dialy thuyét
thong ké lvu (phit)  (nV x gidy) batdoi  bieu kién
Trung binh 12,295 8896554 1,0 15041
TapE
RSD (%) 0,13 0,60 0,00 0,44
Trungbinh 8,592 17338003 1,1 13640
Tap F
RSD (%) 0,05 1,18 0.00 0,30

Tinh dac hiéu: Két qua khao sat tinh ddc hiéu cho thay
sic ky d6 (SKP) miu tring va dung moi pha mau khong
xudt hién pic co thoi gian luu twong tng véi pic tap E va
tap F trong mau thir. Trén SKP mau thir, pic tap E va tap F
tach hoan toan cac pic tap khac va cac pic tir mau trang va
dung mdi pha mau; pic tap E va tap F dat d6 tinh khiét theo
phé UV-Vis. Nhu vay, quy trinh dat yéu clu vé do dic hiéu
(hinh 15-22).
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Sac ky do ty dong diéu chinh
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Hinh 15. S&c ky d6 dung méi pha mau va pha déng aceclofenac ethyl ester.
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Hinh 16. Sac ky dé mau thir aceclofenac ethyl ester.

Bon vl hap thu

015

Phit
mau trang; Ngay nhan mau: 20-08-20 10:37:36 AM ICT: Lo: 1; Lan fiém: 1 ; Kénh: PDA 2100 nm
(210-400)nm

mau thu tap E; Ngay nhan méu: 20-08-20 11:23:19 AM ICT; Lo: 2; Lan tiém: 1 ; Kénh: PDA 210.0
nm (210-400)nm

Hinh 17. Sac ky d6 mau trdng va mau thir aceclofenac ethyl ester.
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Sac ky d6 3 chiéu

Phé tinh khiét
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Hinh 18. Sac ky db 3 chiéu va dé tinh khiét pic aceclofenac ethyl

Séc ky do tw dong diéu chinh

Bon v hdp thu
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Tén | Thoigian | Géctinh [ Nguéng Dign tich % Dién Chidu Yéuté | Dochon | Dophan | Yéutékéo | Sédialy
méu oy khiét | tinh khiet tich cao duy tri loc giai dudi USP thuyét
1 2064 | 4768 1251 | 52034 | 1477 8882 03 16 3807
2 6.360 6.315 5.800 21906 6.22 2079 3.0 98 246 08 13679
3 0878 | 0726 1088 | 231845 | es81| 18234 53 17 126 12 13423
4 12234 | 0595 0951 | 46525 | 1321 3137 68 13 64 11 15240
Hinh 19. Sac ky do dung méi pha mau aceclofenac benzyl ester.
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Két qua
Tén | Thoigian | Goctinh | Ngudng | oo | % Dign Chidu Yéutd | Pochon | Pophan | Yéutékéo | Sédialy
méau [ khiét tinh khiét o tich cao duy tri loc giai dudi USP thuyét
1 4378 | 12622 6011 | 12020 | 007 1228 18 3787
2 7845 | 12330 | 16196 4447 | 002 485 40 22 137 14 14080
3| TapF 8635 | 0169 0482 | 18089207 | 99.90 | 1601711 45 1.1 29 11 13690

Hinh 20. Sac ky dé mau thir aceclofenac benzyl ester.
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Hinh 21. Sic ky dé mau trdng va mau thir aceclofenac benzyl ester.
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Hinh 22. Sac ky dé 3 chiéu va db tinh khiét pic aceclofenac benzyl ester.



Tinh tuyén tinh va khodng gid tri: Két qua khao sat khoang
tuyén tinh cta tap E va tap F cho thdy gia trj R ndm trong khoang
0,9995-1,0000. Nhu vdy, ¢6 su tuong quan tuyén tinh gitra nong do
tap E va tap F voi dién tich pic.

D¢ chinh xdc: Dat d9 chinh xac RSD %=0,04% (tap E) va
RSD=0,001% (tap F) vdi n=12.

D ding: Dat d ding véi ty 1¢ phuc hoi 1an lugt 1a 100,37%
(tap E) va 100,06% (tap F), dat yéu cau quy dinh 98,0-102,0%.

Bang 2. Két qua khao sat khoang tuyén tinh va dé chinh xac.

TapE Tap F
Phuong trinh hoi quy §=42117,2x §=45696x
Khoang tuyén tinh (pg/ml) 50-300 50-500
He s6 tuong quan (R) 0,9999 0,9998
D9 chinh xac (RSD, n=12, %) 0,04 0,001
D§ dang (T 18 phuc hoi, %) 100,37 100,06
D4 tinh khiét sac ky 99,94% 99,90%

Két qua bang 2 cho thiy, quy trinh xac dinh 9 tinh khiét tap E,
tap F bé“mg HPLC c¢ tinh dac hiéu, d6 dung, do chinh xac cao va
khodng tuyén tinh rong. Két qua xac dinh do tinh khiét sic ky tap E
va tap F theo phuong phap quy vé 100% dién tich pic Ia trén 99,9%
tinh trén ché phém nguyén trang.

4.7. Xdy dwng tiéu chudn dinh gid - két qua danh gid chit
lwong aceclofenac ethyl ester va aceclofenac benzyl ester

Tiéu chudn d4nh gid va két qua danh gi4 tap E (bang 3) va tap
F (bang 4) dugc tom tat nhu sau.

Bang 3. Tiéu chuan danh gia - két qua danh gia aceclofenac ethyl ester.

Chitiéu  Phwongphip  Yéucu Két qua
Cam quan Tinh thé hinh kim mau tring, khong mii Dat
Rét tan trong DMF, acetonitrile, chloroform;
Tinh chét dé tan trong dichloromethane, ethyl acetate,
Dj tan acetone; tan trong diethy! ether; hoi tan trong  Dat
methanol; kho tan trong n-hexane, petroleum
ether, ethanol; khong tan trong nudc
33716 (v ) 17379 (v, ester);
Lo 1506,4; 1452,4 (v.._. nhan thom); 1298,1 i
Pho hong ngoai . (¥e-c nbén thom) Ding
) (Vo acid); 1205,5; 1062,8 (v, ester), 750,3
Dinh tinh
(VC{‘I)
Pho cong hurg ]
10 ONE IONE by 6 I NMR; C NMR Ping
tlr hat nhan
. Dat
biém chay D 0-72° ’
iem chay DSC 70-72°C 71.6C
Himdm*  KF >0,2% Pat (0,12%)
Do tinh Dat
thyiét sic  HPLC >98,0% tinh trén ché pham nguyén trang (9‘9’94%)

*: xac dinh theo Dwoc dién Anh; DSC: phan tich nhiét quét vi sai; KF:
Karl Fischer, HPLC: s&c ky 1dng hiéu ning cao.
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Bang 4. Tiéu chuan danh gia - két qua danh gia aceclofenac benzyl ester.

Chitieu  Phwongphdp  Yéuciu Két qui
Cim quan Tinh thé hinh kim mau trfng, khong mui Pat
) Rét tan trong DMF, acetonitrile, chloroform,
Tinh chat X dichloromethane; dz tan trong ethyl acetate, acetone, diethyl
Dj tan . . Dat
ether; tan trong petroleum ether; hoi tan trong methanol; kho
tan trong n-hexane, ethanol; khong tan trong nudc.
33619 (vy s 17321 (v, ester); 1504,5; 1450,5 (v,
Phohongngoai  nhan thom); 1365,6 (v acid); 1193.9; 1151,5 (v, ester); ~ Ding
Dinh tinh 756, (ve)
Pho chnghudng -\ 10 NR Ping
hat nhan
S ., Dat
Diemchdyy ~ DSC 63-65°C 64.1°C
Himim*  KF 20,2% Dat (0,16%)
?az E‘ylh Wi e 298 0% tinh rén ché phim nguyén trang Bt (9990%)

* xac dinh theo Dwoc dién Anh; DSC: phan tich nhiét quét vi sai; KF:
Karl Fischer, HPLC: s&c ky 1dng hiéu ning cao.

5. Két luan

Tap E va tap F da duoc tong hop thanh cong bang phan g ester
hoa trong DMF tir nguyén liéu aceclofenac va diclofenac sodium
v6i hidu sut trung binh lan luot khoang 96 va 66%, dat cac tiéu
chuén danh gid chat lugng va co do tinh khiét sic ky trén 99,9%
tinh trén ché pham nguyén trang, du diéu kién dé thiét 1ap chat doi
chiéu trong kiém nghiém tap chat lién quan cta aceclofenac. Céc
chat d6i chiéu nay s& lam phong phu thém ngan hang tap chudn
quéc gia, gitip Vién Kiém nghiém Thude TP Ho Chi Minh dé dang
cung cdp cho cac cong ty san xuat dugc pham trong nudc ¢ hoat
chat aceclofenac, chu dong trong viéc kiém tra thanh phan tap
trong thanh pham ctia minh véi chi phi hop 1y thay vi phai mua tap
chuan tir cac cong ty cung cAp nude ngoai vai chi phi cao.
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Thue trang va gidi phap thic day nong din san xuét cdy in trai
theo tieu chuan VietGAP ¢ tinh Hau Giang

Tran Quoc Nhan”
Truong Dai hoc Can Tl ho, khu 2, duong 3/2, phuong Xudn Khanh, qudn Ninh Kiéu, TP Can T ho, Viét Nam

Ngay nhan bai 10/9/2022; ngay chuyén phan bién 12/9/2022; ngay nhan phan bién 26/9/2022; ngay chip nhan ding 7/10/2022

Tém tit:

Muc tiéu ciia nghién ciru nham phén tich cic nguyén nhan néng dan chwa chip nhén ap dung tiéu chuin thwe hanh
san xuat ndng nghiép t6t tai Viét Nam (VietGAP) vao sin xuit ciy in trai ¢ tinh Hau Giang. S6 liéu thi cip dugc
thu thép tir cac bao cdo tdng két ciia nganh ndng nghiép tinh Hau Giang; trong khi do6 sb liéu so cip dwoe thuc
hién thong qua phéng van tryec tiép hd nong dan. Nghién ctru chii yéu sir dung phwong phap phén tich dinh tinh va
phuong phap thong ké mé ta. Nhitng nguyén nhéin chinh lam cho cic nha vueon chua ap dung quy chuin VietGAP
12 do chi phi san xuit VietGAP cao, gia ban sin phim VietGAP khong chénh 1¢ch so véi sin pham thong thuong va
diu ra san phim VietGAP khong 6n dinh. Quy trinh k§j thuit khé va phai thuwong xuyén ghi chép nhat ky san xuat
ciing la nguyen nhan chinh 1am nguoi néng dan khéng ap dung VietGAP. Cac co “quan quan ly ndong nghiép 0' dia
phuong cin tang cwong tap huén, nang cao Kién thirc, nhén thirc ciia nong dan vé VietGAP va ting cwong ndi két
nha vuron san xuit VietGAP véi thi truong.

Tir khoa: ciy an trai, Hiu Giang, VietGAP.
Chi sé phin logi: 4.1, 4.7

Current status and solutions to promote fruit-tree growers to
adopt VietGAP standards in Hau Giang province

Quoc Nhan Tran"
Can Tho University, Campus 2, 3/2 Street, Xuan Khanh Ward, Ninh Kieu District, Can Tho City, Vietnam
Received 10 September 2022; revised 26 September 2022; accepted 7 October 2022

Abstract:

The aim of this study is to investigate why fruit-tree growers are not likely to adopt Vietnamese Good Agricultural
Practices (VietGAP) standards in Hau Giang province. Secondary data were collected from the yearly report of
the Hau Giang agricultural sector, while primary data were gathered by the household survey through face-to-face
interviews. The qualitative approach and descriptive statistics were primarily used in the study. Results showed
major causes, such as high production cost, the relatively low farm-gate price for VietGAP products, and an uncertain
market for VietGAP products, which trigger fruit tree growers to be less motivated to adopt VietGAP standards in
practice. Besides, complex components of techniques and writing farming diaries may also cause farmers to be
unwilling to apply VietGAP standards. Accordingly, local authorities regarding the agricultural sector should place
emphasis on training to raise farmers’ awareness and knowledge of VietGAP and enhance the connection between
VietGAP adopters and outlet markets.

Keywords: fruit tree, Hau Giang, VietGAP.
Classification numbers: 4.1, 4.7
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1. Dt van de

Kim ngach xuét khau rau qua cua Viét Nam da dat dugc
gi4 tri 16n trong thoi gian gin ddy, nam 2021 dat hon 3,5 ty
USD. Trung Qudc 1 thi truong xuat khau chinh, mic du
ty trong ndm 2021 chi con chiém 53,71%, trudc do, nam
2018 chiém 73,07% tong kim ngach xuat khau nganh rau
qué cua ca nude [1]. Tuy nhién, ty trong xuit khau rau qua
sang cac nudc EU, Hoa Ky, Nhéat Ban va Han Qudc ¢6 xu
hudng ting. Piac biét 1a co hoi xudt khau nganh hang rau
qua vao thi truong EU ngay cang 16n khi Hiép dinh thuong
mai tu do gitta Viét Nam - EU (EVFTA) c6 hi¢u luc vao
ngay 1/8/2020, theo d6 khoang 94% dong thué nhom hang
rau, qua tuoi va ché bién dugc EU cit giam vé 0%. Géan day,
Trung Qudc ting cudng kiém soat viéc nhap khau nong san
tir cac nude. Tir ngay 01/01/2022, hang hoa xuét khiu sang
Trung Qudc phai tudn thu theo Lénh 248 vé ¢ “Quy dinh quan
ly dang ky doanh nghlep san xuit thuc phdm nudc ngoai
nhap khau” va Lénh s6 249 vé “Bién phap quan 1y an toan
thyc pham xuét nhap khéu” cua hai quan Trung Qudc.

Day 14 co hoi va ciing 1a thach thirc di voi san xuat cua
nong dan trong nudc, dac biét nong dén ¢ vung Pong bang
song Ctu Long (PBSCL), noi cung cap khoang 70% san
luong trai cay cho ca nude. Nong dan can phai san xuét theo
quy chuan an toan nham dap tmg yéu cau ngay cang khat
khe vé chit lugng, d6 an toan va truy xuat ngudn goc san
pham. Nhim thiic ddy nong dan san xuét theo VietGAP, Bo
Khoa hoc va Cong nghé da ban hanh tiéu chuan VietGAP
ap dung trong linh vyc trong trot - TCVN 11892-1:2017 [2].
Tuy nhién, viéc trién khai 4p dung VietGAP vao san xuét
van con nhiéu thach thirc d6i voi néng dan. Nhidu mé hinh
thuc nghiém san xuét theo tiéu chuin VietGAP thanh cong
& quy mo nho nhung khi nhan rong thi that bai vi da s6 nong
dan chua chip nhan ap dung [3].

Cho dén thoi diém nay chua cé nhidu cong trinh nghién
clru lam sang to cac van dé trén mot cach khoa hoc. Mic
du, trong thoi gian qua da c6 khong it nghién ctru vé cac mo
hinh thyc hanh néng nghiép tot (GAP), tuy nhién cac nghién
clru nay thuong tap trung phan tich khia canh l¢i ich cua mo
hinh mang lai. Nghién ctru ctia V.T.N. Nhan (2014) [4] phan
tich khia canh kinh t va ky thuat cia mé hinh GAP mang
lai cho néng dan trong chom chom & huyén Cho Lach, tinh
Bén Tre. Nghién ciru ciia D.N. Thanh va cs (2014) [5] danh
gia hi€u qua tai chinh cta viéc canh tac xoai theo quy trinh
GAP tai huyén Cao Lanh, tinh Dong Thap. Nghién ctru ctia
T.V. Hau va cs (2008) [6] tap trung vao phén tich cac yéu
t6 k¥ thuat c6 thé ap dung vao quy trinh GAP. Nghien clru
cua T.Q. Nhan va cs (2022) [7] str dung m6 hinh hdi quy nhi
phan dé xac dinh cac yeu t6 c6 anh huong dén viéc ap dung
VietGAP ciia ho trong xoai.

Tém lai, cac nghién ciu da t}}u’c hién chua lam r6 dugc
nguyén nhan noéng dan chua chap nhén ap dung quy trinh
VietGAP. Nghién ctru nay dugc thyc hi¢én nham lam 1o
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van dé trén, thong qua treong hop nghién ctru tai tinh Hau
Giang. Hau Glang nam o trung tam vung DBSCL, ¢6 diéu
kién tu nhién vé dat dai va thd nhudng phu hop cho phat
trién cdy an trai. Dién tich cdy an trai chiém khoang 30%
dién tich dit néng nghiép cua tinh, sau dién tich dat Iua.
Céc loai cay an trai chu lyc cta tinh nhu chanh khong hat,
cam sanh, budi, quyt, xoai va mit. Tuy nhién, dién tich cay
an trai san xuét theo quy trinh VietGAP chiém chua t6i 1%.

2. Phuony phap nghién ciiu
2.1. Phwong phdp thu thép soé ligu

Phuong phap chon mau c6 cha dich da duoc ap dung
dé chon ho trong cdy an trai khong ap dung tiéu chuan
VietGAP. Nhitng ho nay duoc lu'a chon théng qua su g101
thiéu ctia dia phuong. Nhimng ho sin 1ong hop tac va trao d6i
thong tin va c6 su hién dién cua chu ho méi khdo sat. Trong
thuc té, nhiéu néng dan khong mudn tra 16i cdu hoi, hay co
truong hop chu ho di ving thi chung toi khong tién hanh
phong van. Ho canh tac cdy an trai chua ap dung tiéu chuin
VietGAP duoc chon dé khao sat phai cu ngu trén cing khu
vuc v6i nha vuon da va dang 4p dung tiéu chuén VietGAP,
diéu nay nhim dam bao tinh twong dong vé diéu kién tu
nhién, kinh té - x3 hoi voi ho ap dung VietGAP. M&i khu
vuc c6 nha vuon da ap dung VietGAP, chung toi chon 15-20
ho c6 canh tac cing loai cdy trong nhung khong c6 ap dung
VietGAP dé khao sat. Chung t6i khao sat trén 5 nhom ho
canh tac cay an trai khac nhau trén dia ban tinh Hau Giang.

Phuong phap théo luan nhom di dugc ap dung dé xay
dung cac tiéu chi vé 1y do nong dan chua chip nhan ap dung
VietGAP vao san xuat. Thao luin v6i 5 nhom nong dan (5
nguoi/nhom) tuong Gng voi 5 nhom cdy an trai (bang 1)
duogc thuc hién dé xac dinh cac 1y do nong dan khong ap
dung VietGAP. Sau do, cac ti€u chi nay dugc st dung vao
bang hoi dé mdi nong dan danh gia mirc d6 quan trong ciia
tung nguyén nhan thong qua thang do Likert 5 mac d¢ (1:
hoan toan khong ddng y va 5: hoan toan dong ¥). Bén canh
do, phong van KIP (Key informant panel) v6i 10 can bo
phu trach VietGAP ¢ dia phuong (can bo khuyén néng cép
huyén va tinh, can bo chi cuc trong trot va bao vé€ thuc vat)
nham phan tich nguyén nhan nong dan chua chip nhan ap
dung VietGAP.

Bang 1. Co cdu mau khao sat.

Thir tu Déi trgng $6 miu
1 Ho canh tac chanh khong hat 60

2 HO canh tac buoi 40

3 Ho canh tac cam 15

4 Ho canh tac quyt 15

5 Ho canh tac xoai 20
Téng 150
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2.2. Phwong phdp phén tich sé ligu

Phuong phap phén tich dinh tinh chu yéu duoc sir dung
dé phén tich nhirmg nguyén nhan néng ho canh tic ciy an
trai chua chip nhan ap dung tiéu chuan VietGAP vio san
Xuét.

3. Két qua va ban luan

3.1. Thuwc trang sin xudt cdy dn trdi theo quy trinh
VietGAP ¢ tinh Hiau Giang

Két qua tong hop sb liéu tir bao cao cua nganh nong
nghiép tinh Hau Giang cho thdy, chi ¢6 256 ho canh tac cdy
an trai dat chung nhan VietGAP voi dién tich khoang 297
ha, chi chiém khoang 0,71% dién tich cdy an trai cta toan
tinh, v6i san luong khoang 6.369 tan/nam (bang 2). Phan
16n dién tich cay an trai dat chung nhan VietGAP déu duoc
thuc hién dudi dang mo hinh hay du an cua nganh nong
nghiép (khuyén néng) va cac du an khoa hoc va cong nghé,
¢6 sy hd tro kinh phi cho nong déan tir ngudn ngan sach nha
nude. Cac hd dugc chiing nhan chu yéu theo hinh thuec tép
thé nhu thong qua hop tac x4, t6 hop tac hay cau lac bd
khuyén néng. Tuy nhién, ciing c6 2 ho dan san xuét sau
riéng dat chiing nhan VietGAP vdi dién tich 3 ha la khong
¢6 sy hd tro ctia nha nudc, tu thyc hién bfing nguén kinh phi
cua nong ho.

Mot diéu dang quan tam, hau hét cac dién tich duoc
chung nhan VietGAP sau khi hét thoi gian hiéu luc déu
khong duogc chirng nhan lai (thoi gian chimg nhén c6 gia
tri trong 3 nam) va chi c6 mét truong hop (hop tac xa) thuc
hién tai ching nhan dugc mét lan. Nguyén nhan 1a do chi
phi ching nhén tén kém, nong dan khong mudn chi mot sd
tién 16n clia c4 nhan minh dé thué tai chimg nhan, sau khi
da két thiic mo hinh hay du 4n va khong con sy hd tro kinh
phi ctia Nha nude. Mot nguyén nhan khac c6 thé do viée
san xut theo quy chuan GAP chua mang lai két qua nhu ky
vong nén néng dan khong mudn tiép tuc tai chimg nhéan sau
khi mé hinh hay du an két thic.

Qua déy cho thay tinh lan téa ctia cac mé hinh thyc hién
VietGAP duoc su hd trg cia Nha nude rat thép. Phan 16n
ndng dan khong duy tri ap dung va tai chung nhan, diéu nay
c6 thé tac dong dén nhitng nong dén xung quanh trong viée
¢6 ap dung hay khong. Két qua nay ciing ngu y rang, cach
tiép can Nha nudc hd tro trong thoi gian qua dem lai tinh
lan toa va thay ddi nhan thirc ciia nong dan vé san xuat theo
quy chuan an toan va dugc cong nhan. Cac co quan nong
nghiép nén thay doi cach tiép can theo hudng thi truong va
can két ndi nong dan voi nhimg ngudi mua co nhu cau dat
hang VietGAP trong thoi gian dai (c6 thé tir 3 nam trd 1én).
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Bang 2. Danh sach chirng nhan VietGAP cay an trai trén dia ban
tinh Hau Giang.

Thi Dia ditm Cay <., Diéntich Sanlwong Thoidiém  Hiu lye

fir ' tr(“)ng * (ha) (thn) chimg nhén  ching nhan
Hop tac xa Thanh
Phudc, xa Dong Chanh g

1 1 201 Hét h
Thanh, huyén Chau  khong hat 30 M0 010 b
Thanh
Ap Bao Mon, xa Hg

P aoﬁ on,xaHoa ., ‘
2 An, huyén Phung R 2 6 180 6/2020 Con han
o khong hat
Hiép
Hop téc xa trdi cay
inh hoc OCOP, thj ~ Chanh

30 e MER L ¥4 1700 1200 Conhn
tran Nga Sau, huyén khong hat
Chéu Thanh
Céu lac bo Khuyén

ong Phu Tri A, Budi Na 7

g "OMETIUIRA, o SHOLR G g 5 2012 Hét han
xa Phi Tan, huyén ~ Roi
Chéu Thanh
Cau lac b Khuyén

s MongPhalexiPhi BubiNem ) ) 30 2014 Hét han
Tén, huyén Chau ~ Roi
Thanh
Hop téc xa Tién )

: ~  Buoid

6 Nong, xi Vinh Vin, X;‘: o e 4 102020 Conhan
huyén Long My
T hop the cam
sanh Tan Thanh, xa 7

’ anh 14 1 12/201 Hét h

7 Tin Thich, th x3 Cam san 5 375 /2013 ¢t han
Nga Bay
Hop tac xa Nam

8 Nhi, xd Dong Phude, Cam sanh 31 54,5 981 2019 Con han
huyén Chau Thanh
Hop téc xa cam xoan
Phuong Phi, xa .

g WOEMLA e 3 204 510 62016 Héthan
Phuwong Phi, huyén
Phung Hiép
Hop tac xa quyt

] g : 412014
Long T .

jo  SuomeLongTr, — Qujt 18 500 Hét han
xa Long Tri, thixd  duong 102017
Long My
Hop tac xa xoai Bay
Ngan, th trén Bay ~ Xoai cét ;

11 ) 22 21,95 175 02/2015 Hét h
Ngan, huyén Chau ~ Hoa Loc e
Thanh A
Ho Nguyén Hién
Mén va Nguyén Van _, .

G VANBR VAL v 2 3 30 42017 Héthan
Anh, x3 Long Binh,
huyén Long My

Tong 256 297 6.369

Ngudn: Két qua tdng hop clia tac gia ndm 2021.
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3.2. Nguyén nhdn néong ho chua chd'p nhdn ap dung
VietGAP vao canh tac xoai

Theo quan diém ciia ngueoi néng dan: Qua két qua thao
luan nhom noéng déan, ching téi xac dinh dugc 4 nhom
nguyén nhan (thong qua 8 ti€u chi) lam cho nha vuon chua
chap nhan 4p dung VietGAP vio san xuét. Sau khi x4c dinh
duoc cac nguyén nhan chung, ching t6i st dung 8 tiéu chi
(Iy do) nay dé nong dan danh gia thong qua thang do Likert
5 mirc d6. Chi tiét két qua danh gia cac nguyén nhan dugc
trinh bay ¢ hinh 1.

Quen v&i cach 1am truyén théng m 3,21
Khoéng duge hudng dan, hd trg thyc hién m
VietGAP 333
@m
3,34

Thay nguoi khac thuc hién khong hiéu qua

Chi phi san xuét VietGAP cao < 4

=
A
A X ESSNaTRRRRRRRRRRY 3,72
R SRR RRRRERRR 351
“0 62

Tén cong ghi chép nhat ky va lwu hd so N 398

Quy trinh k¥ thuat khé ap dung

Gia ban san pham VietGAP thap

Pau ra san pham VietGAP khong 6n dinh N 3,75

1 2 3 4 5

0
W D6 léch chudn (8 Trung binh

Hinh 1. Nguyén nhan néng dan chwa chap nhan ap dung quy
chun VietGAP. Ngudn: Tac gia phan tich, n=150.

Nhom nguyén nhén tht nhét c6 lién quan dén cac tiéu
chuén vé ky thuat san xuét. Tiéu chuin VietGAP dit ra
nhitng yéu cau cu thé vé k¥ thuat cho timg khau trong qua
trinh san xuét, so ché san pham trong trot, bao gdm: danh
gia va lya chon Vung san xuat; giéng; quan 1y dat va gia thé;
phan bon va chét phy gia; nudc tudi cho cdy trong; nong
duogc; thu hoach va xtr Iy sau thu hoach; quan 1y va xu 1y
chét thai; an toan lao dong; ghi chép, luu trir hd so, truy xuét
nguén géc va thu hdi san phém; kiém tra noi bo; khiéu nai va
giai quyét khiéu nai (theo tiéu chuan TCVN11892-1:2017).
Nong dan duge khao sat cho rang quy trinh VietGAP kho
ap dung va phirc tap, phai tuén thu theo nhiéu tiéu chi quy
dinh bét budc (gia trj trung binh 3,72). Ngoai ghi chép nhat
ky san xuét hiang ngay, nong dan con giit quy tic vé sinh
chung, v¢ sinh ky dung cu san xuét, thu gom chai 1o dung
thudc bao vé thuc vat, xdy dung nha vé sinh tu hoai. Qua
khao sat nong dan con cho rang, viée ghi chép nhat ky san
xuit hing ngay va luu hd so s& kho thuc hién trong thuc
té voi nong dan (gia tri trung binh 3,98). Do dic thu nghé
néng, cong viéc mét nhoc cung véi trinh do hoc van thfip,
néng dan thuong 16n tudi, quen voi san xuét tu do khong
¢6 ghi chép nén ngudi dan cam thdy khéng thuc hién dugc
viéc thuong xuyén ghi chép lai cac cong viéc hang ngay
trong qua trinh canh tac xoai nhu loai phan bon, loai thubc
néng dugc, ngay bon phan ciing nhu ngay phun thudc... Qua
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khao sat cho thiy, ngudi dan c6 y thirc vé loi ich cua viéc
ap dung tiéu chuan VietGAP, nhung ho chwa quen cong viéc
ghi chép “nhat ky nha nong”, day la mot trong nhiing tiéu
chi quan trong trong quy trinh VietGAP, nhim dam béo viéc
truy xuat nguon gdc san pham.

Nhom nguyén nhan thit hai ¢6 lién quan dén chi phi san
XUuét. Nong dan dugc khao sat tin rﬁng, viéc san xuét theo
tiéu chuan VietGAP s& lam ting chi phi so véi san xuat theo
truyén thong. Day 1a nguyén nhan quan trong nhét trong s6
cac nguyen nhan néng ho khong mudn san xuit theo quy
chuén VietGAP (gié tri trung binh 4). Nhu dugc dé cap, viée
ap dung tiéu chuan VietGAP phai tuan thii theo quy trinh
k¥ thuat san xuit nghiém ngit vé an toan nhu phai st dung
thém phan hitu co, thudc sinh hoc, phai c6 nha kho dé phan
bén va thude bao vé thuc vat, dung cu bdo ho lao dong... do
d6 co thé 1am tang chi phi san xuat cho nong dan. Céac két
qua nghién ctru ctia P.T. Dinh va cs (2020) [8], B.X. Nha va
cs (2020) [9], D.N. Thanh va cs (2014) [5] cho thdy viéc san
xuét theo tiéu chuan VietGAP lam tang chi phi san xuit ciia
nong dan.

Nhém nguyén nhan thir ba 1a vé dau ra san pham dat
chudn VietGAP. Nong dan dé cip dén 2 van @& chinh lién
quan dén thi truong 14 dau ra san pham VietGAP khong
on dinh va gia ban san phdm dat chuin VietGAP khong
chénh 1éch déng ké so véi gia san phdm san xuét theo quy
trinh théng thuong ctia nong dan. Cac san pham dat chuan
VietGAP c6 thé chua dwoc ngudi mua tin tudng vé chit
luong nén chua sin 1ong dé mua gia cao. Nong dan duoc
khao sat cho rang, ho khong mudn san xuat theo quy chuan
VietGAP 1a do diu ra thi truong khong 6n dinh (gia tri trinh
binh 3,75) va gia ban san pham VietGAP thap (gia tri trung
binh 3,51). Két qua khao sat cua T.Q. Nhan (2021) [10] cho
thdy, gia ban xoai dat chuan VietGAP khong c6 su khac
biét 16n so véi xodi san xuét theo quy trinh binh thuong cia
nong dan 1a nguyén nhén cdt 16i 1am nong dan khong tiép
tuc duy tri 4p dung tiéu chuan VietGAP.

Nhom nguyén nhan thir tu ¢6 lién quan dén dic diém cua
nong dén nhu sy hiéu biét va nhan thirc vé VietGAP. Nong
dan cho rang, qua quan sat nhung ho dang ap dung quy trinh
VietGAP thiy hiéu qua san xuat khong cao so vA4i san Xuat
theo quy trinh binh thudng. Chang han, chi phi san xudt
theo VietGAP cao nhung gia ban san pham lai khong cao,
nguoi san xudt phai ap dung quy trinh k¥ thuat va ghi chép
nhat ky san xudt mot cach nghiém ngit. Két qua khao sat
cling cho théy, néng dan chua dugc tiép can hd tro, trao doi
va hudng dan ap dung tiéu chuan VietGAP nén chua dam ap
dung. Nong dan khong mudn ap dung quy trinh VietGAP vi
da quen voi ky thuat va kinh nghiém lau nay trong canh tac
nén chua sin sang dé thay doi, do khong biét khi ap dung
VietGAP c6 dat két qua cao hon hay khong (hinh 1).
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Nhin chung, ¢6 nhiéu nguyén nhan lam néng dan chua
c6 dong luc dé ap dung quy trinh VietGAP vao canh tac
cdy an trai. Cac nguyén nhan chu yéu 1a chi phi san xuét
VietGAP cao do phai dau tu mot sb hang muc cong trinh
nhu nha kho, nha v¢ sinh tu hoai, thuong xuyén ghi chép
nhat ky san xuét, quy trinh k¥ thuat khé ap dung, trong khi
d6 dau ra cho san pham VietGAP khong 6n dinh va gia ban
khong chénh 1éch nhiéu so véi san xuat theo truyén thdng.

Theo quan diém ciia can bo nganh néng nghiép: Qua két
quéa phong van KIP véi can bo khuyén nong, can by nganh
bao vé thyc vat cap huyén va tinh cho thiy c6 nim nguyén
nhan co ban lam néng dan chua c6 dong luc dé dp dung
VietGAP vio san xut cdy an trai nhu sau:

Nong dan gadp kho khan trong qua trinh ghi chép nhét ky
san xuét (yéu cau bat budc). Panh gia nay ciing phu hop véi
quan diém ctia ndng dan 1a ho cam thy khong quen véi viée
ghi chép nhat ky san xuat ciing nhu viée luu giit ho so, gidy
td ¢6 lién quan trong qué trinh san xuét.

Nhiéu néng dan chua nhan thire dugc loi ich lau dai khi
ap dung quy trinh VietGAP vao san xuat. Khong it nong dan
16m tudi, trinh do hoc van th?ip nén do6i khi con ngai ap dung
nhimg k¥ thuat hay quy trinh san xuat moi.

Mot 1y do khéc ciing kha quan trong 13 gid ban san phdm
dat chudn VietGAP va san phdm thong thuong chua co su
khéc biét nhiéu nén chua tao dong luc cho nong déan ap dung
quy chuédn VietGAP vao san xuat. Qua phan tich ¥ kién cua
can bd nong nghiép cho thiy chua c6 nhiéu doanh nghiép
tham gia thuc hién viéc lién két bao tiéu san phém VietGAP
cho nong dan. Pay c6 thé 1a mot trong nhitng 1y do 1am cho
gi4 ban giita san pham dat chuan VietGAP va thong thuong
khong chénh léch nhiéu, do néng dan van ban sin pham
VietGAP qua thuong 14i, trong khi thuong 14i it c6 su phan
biét gid mua gilta san phim VietGAP va san phim thong
thuong.

Chi phi chimg nhan dat chuin VietGAP con cao ciing
duogc xem l1a mot trong nhiing nguyén nhan lam néng dan
chua c6 dong luc dé ap dung tiéu chuén VietGAP. Hién nay,
dé chimg nhéan san xuat dat chuan VietGAP, nong dan phai
thué cong ty dé tu van, danh gia, cap gidy chimg nhén va tén
chi phi kha cao. Tuy nhién, gidy chimg nhan VietGAP chi
c6 gia tri trong thoi gian 3 ndm; sau khi hét hiéu luc, néng
dan phai thué cong ty dé tai chimg nhan lai. Két qua khao
sat ciing cho thdy, cac mo hinh san xuat dat chuan VietGAP
cua nong dan ¢ tinh Hau Giang duoc hd tro tir cac du an ctia
nganh nong nghiép va tir cac dy an khoa hoc cong nghé nén
hau hét ngudi dan dwoc hd trg chi phi chimg nhén 1an dau.

KHOA
&CONGHI\?GCI:-IE

66(9) 9.2024

s Khoa hoc Néng nghiép | Trong trot; Céc linh vuc khdc cla khoa hoc néng nghiép

Nguyén nhan cudi cting nhung ciing kha quan trong 1a
thiéu doi ngil tu van, giam sat, hudng din thuong xuyén cho
néng dan trong qua trinh ap dung quy trinh VietGAP. Phan
16n ndng dan thuong ngai va chdm ap dung quy trinh k¥
thuat san xudt mdi do s¢ rui ro so voi cach lam cta minh.
Do d6, d6i ngii can bd tu van, huéng dan khi néng dan ap
dung quy trinh VietGAP s& la nhan t6 quan trong gitip nong
dan ty tin hon va manh dan ap dung.

Qua phan y kién cua can bo nong nghiép & dia phuong
cho thiy hai nguyén nhén trung véi danh gia ciia nong dan
1a kho khan trong viéc ghi chép nhat ky san xuét va gia ban
san phim VietGAP chua c6 su khac biét 16n voi san phadm
san xuét theo quy trinh truyén thong

3.3. Gidi phdp thiic ddy nha vwon dp dung tiéu chudn
VietGAP

Nha vuon can manh dan thay do6i tu duy san xudt, chu
dong ap dung nhiing tién bo khoa hoc k¥ thuat hay cac quy
trinh san xudt mai vao trong thuc té san xuat cia minh dé
tao ra nhimg san phim an toan hon, canh tranh tét hon trong
bdi canh hoi nhép kinh té quéc té & nudce ta hién nay. Viét
Nam di ky nhiéu hiép dinh thwong mai tu do véi cac nudc,
tao co hoi 1on cho viée xuit khau néng san cia nudc nha,
tuy nhién ndng san cua ta cling phai canh tranh v4i ndéng san
ngoai nhap c6 chit lugng cao va gia ré & ngay thi truong
noi dia.

Cén bd nong nghi¢p ¢ dia phuong can theo ddi va hd trg
nong dan trong qué trinh san xuat theo tiéu chuén VietGAP,
dic biét vé quy trinh k¥ thuat va khau ghi chép nhat ky san
xuat. Day 1a mot qua trinh lau dai dé gitp nong dan thay doi
dan thoi quen san xuat ty do sang thoi quen san xuit theo
quy chuén, ¢6 tinh trach nhiém va ky luat cao.

Nganh nong nghiép can ting cuong cong tac tap huén
nang cao nang lyc ap dung quy trinh VietGAP cho nguoi
dan, tir d6 giup néng dan d& dang hon trong viéc tiép can va
ap dung vao thuc té, giam chi phi san xuit theo quy chudn
VietGAP. Can ting cuong cong tac thong tin tuyén truyén
vé nhitng loi ich cta viéc ap dung quy chuin VietGAP vao
san xuat, qua do giup nong dan thay doi thoi quen san xuét
va nang cao nhan thirc san xuat an toan ndng san, an toan
stc khoe cho chinh nguoi nong dan va nguoi tiéu dung va
g6p phan bao vé moi truong.

Céc co quan ndng nghiép & dia phuong can ting cuong
lam cau ndi gitra nong dan véi cac doanh nghiép thu mua
trai cay trong viéc ti€u thy san phém dat chuin VietGAP,
thiic day viéc ky hop dong tiéu thy san pham VietGAP giita
dai dién noéng dan (hop tac xi, to hop tac) véi cac don vi
kinh doanh va xuét khau trai cay hay v6i cac nha ban 1¢ hién
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dai. Qua do, gitip nong dan san xuit theo chudn VietGAP
¢6 thi truong dau ra on dinh lau dai. Nha nudc cin ban
hanh chinh sach khuyén khich cac doanh nghi¢p, nha ban
budn tham gia phan phdi va tiéu thu san pham dat chudn
VietGAP. Thong qua kénh phan phdi va ban budn nay sé
gitip duy tri duoc chit lugng va uy tin ciia cic san pham dat
chuin VietGAP d6i voi ngudi tiéu dung.

Céc co quan nong nghiép & dia phuong can thay ddi cach
tiép can nong dan trong viéc thic day 4p dung VietGAP.
Cén chuyén tir cach tiép can cung (Nha nudc ap dit nong
dan ap dung) sang cach tiép can ciu (theo nhu ciu ctia ngudi
tiéu dung hay ngudi mua) dé san xuat theo chuan VietGAP
va can thiic ddy hop tac lau dai giita nong dan san xuét
VietGAP va nha thu mua thong qua san xuit theo hop dong.

4. Két luan va ham y chinh sach

Nhimng nguyén nhan chu yéu lam cac nha vuon khong
6 dong lyc dé ap dung tiéu chuén VietGAP vao san xuét do
chi phi san xuat theo tiéu chuan VietGAP cao, gia ban san
pham VietGAP khong chénh léch dang ké so voi san xuét
theo phuong thirc ciia néng dan, dau ra san pham VietGAP
khong 6n dinh. Mot s6 1y do khac 1am nong dan chwa that sy
¢6 dong luc dé ap dung VietGAP nhu quy trinh ky thuat khé
ap dung va phai ghi chép nhat ky san xuat thudng xuyén.

Két qua nghién ciru da gitip cac nha quan 1y, hoach dinh
chinh sach vé nong nghiép hiéu rd hon vé nguyén nhéan co
ban lam nong dan chua mudn ap dung quy trinh VietGAP
vao san xudt, qua d6 gitip xay dung nhiing chinh sach phu
hop hon. Két qua nghién ciru con bd sung thém vao ngudn
tai liéu tham khao vé chu d& VietGAP cho cac nha nghién
curu, dac biét chu trong dén kha nang chép nhén ap dung ctia
nguoi nong dan.

Trong nghién ciru nay, ching toi chi phan tich ¢ khia
canh ctia ndng dan va can by nong nghi¢p ¢ dia phuong ma
chua c6 phan tich danh gia to nguoi thu mua nhu thuong
lai hay doanh nghiép ciing nhu ngudi tiéu ding vé& nhu cu
tiéu thu san phém VietGAP. Nhitng thuan loi va kho khan
clia ngudi mua dbi v6i san pham trai cay VietGAP ciing
chua duge dénh gia. Day c6 thé xem 14 nhitng han ché cia
nghién ctru.
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Chon loc cay tr{i Thanh mai (Myrica esculenta Buch.-Ham.ex D.Don)
voi muc tiéu lay qué tai huyén Van Don, tinh Quang Ninh

Lé Pirc Thiang’
Vién Nghién cieu va Phdt trién Ving, Bé Khoa hoc va Cong nghé, 70 Tran Hung Pao, phuong Tran Hung Pao, qudn Hoan Kiém, Ha Ngi, Viét Nam
Ngay nhan bai 24/10/2023; ngay chuyén phan bién 28/10/2023; ngay nhan phan bién 19/11/2023; ngay chép nhan dang 22/11/2023

Tém tit:

Chon lgc ciy tri 1a mot trong nhirng khiu quan trong trong cong tiac chon gi(")ng cay lam nghiép. Trong nghién ciru
nay, da lya chon ngiu nhién va danh gia 18 mé hinh trong Thanh mai liy qua & cac dd tudi tir 5 dén 28 nam. Két qua
cho thiy, lwong ting trwdng binh quin chung vé dwdng kinh, chiéu cao, dwong kinh tin, chiéu dai tin va ning suit
qua c6 su khic nhau ré rét giira cic mé hinh tréng Thanh mai. Trén co sé danh gia cac tiéu chi vé ning suit qua va
cAc chi tiéu sinh truwéng, két hop phwong phap phén tich thir bac (AHP) xac dinh trong s6 cho mdi tiéu chi di tuyén
chon dwoc 21 ciy trdi tir 63 ciy trdi dw tuyén. Cac ciy tri dwoe tuyén chon c6 dd vrgt so véi trung binh Iam phan
& cing dd tudi tir 9,3 dén 83,5% vé dwong kinh goc, tir 6,0 dén 34,8% vé chiéu cao ciy, tir 13,3 dén 66,7% vé dwong
kinh tan, tir 7,4 dén 50,7% vé chiéu dai tan, tir 18,2 dén 103,8% vé ning suit qua, binh quin xép hang vuot tir 18
dén 68%, tury theo m&i dd tudi. Céc cay trdi nay c6 ngudn goc, xuit xir, chit lwgng tét phuc vu cong tic khio nghiém
gidng va tuyén chon giéng lam vt li¢u nhin giéng cung cip cho cic dia phuwong.

Tir khéa: cAy 1Am san ngoai gb, cdy trdi, phwong phap phan tich thir bic, Thanh mai.

Chi s6 phén loai: 4.4, 4.6

Plus tree selection of Myrica esculenta Buch.-Ham.ex D.Don with the goal of fruit

in Van Don district, Quang Ninh province
Duc Thang Le”

Institute of Regional Research and Development, Ministry of Science and Technology, 70 Tran Hung Dao Street, Tran Hung Dao Ward, Hoan Kiem District,
Hanoi, Vietnam

Received 24 October 2023; revised 19 November 2023; accepted 22 November 2023
Abstract:

Plus tree selection is one of the important steps in forest tree breeding. In this study, 18 cultivation models of Myrica
esculenta in Van Don district were randomly selected and assessed between the ages of 5 and 28 years old. The study
results showed that the Myrica esculenta planting models had significantly different overall average growth in terms
of diameter, height, canopy diameter, canopy length, and fruit yield. Based on the assessment of fruit yield criteria
and growth indicators, as well as the analytic hierarchy process (AHP) to determine the weight for each criterion, 21
plus trees were selected from 63 candidate trees. The selected plus trees exceed the mean of the forest stand in terms
of diameter (9.3-83.5%), tree height (6.0-34.8%), canopy diameter (13.3-66.7%), canopy length (7.4-50.7%), fruit
yield (18.2-103.8%), and average rating (exceeds 18-68%), depending on each age. These plus trees have origins,
provenance, and good quality to serve the work of field testing and forest tree breeding to supply localities.

Keywords: analytic hierarchy process (AHP), Myrica esculenta, plants of non-timber forest products, plus tree.
Classification numbers: 4.4, 4.6
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1. Dt van de

Cay tréi la cay tot nhat duoc tuyen chon tir rimg ty nhién, rimg
trong, cdy trong phan tan, rung giong hodc vuon gidng duoc sir
dung aé lay glong [1]. Cay lam san ngoai go (LSNG) la cay lam
nghiép cung cip cac san pham lam san khong phai 1a g [2]. Thanh
mai (Myrica esculenta Buch.-Ham.ex D.Don) 14 cdy than go ban
dia cho san pham ngoai gd (cho qua va thit qua), co gi4 tri kinh té,
dinh dudng va dugc liéu cao, nhung la mdt déi twong con rat moi ¢
Viét Nam. Hién nay, qua Thanh mai chu yéu khai thac tir cdy moc
tu nhién trong rimg va mot s6 ho gia dinh da gay trong, phat trlen tai
Van Don Quang Ninh, nhung v6i quy mé nho 1¢; nguon cay gidng
chu yéu tir cay chiét dugc nhan gidng tir cdy moc ty nhién va ciy
da trong trong vuon ho [3]. Phin 16n cac ho thiéu cac thong tin va
chua chi trong dén viéc lya chon cdy me (cdy troi) dé lam vat liéu
nhéan glong dan dén ning suét va chat luong qua khong on dinh,
dong déu qua céc nim.

~ Nghién ctru chon loc cay troi de phuc vu cong tac khao nghiém
gidng, qua d6 tuyen chon dugc gidng Thanh mai co ngudn goc, Xuit
X{r 10 rang; c6 chat luong tot lam vét liéu nhan g10ng cung cap cho
céc dia phuorng mo rong va phat trlen m hinh trong thim canh cay
Thanh mai véi muc tiéu lay qua 1a can thiét. Nghién ctru nay dugc
thuc hién nhdm xac dinh cac tiéu chi co lién quan dén tuyén chon
cdy troi va chon dugc céc cay troi & mdi do tudi khac nhau trong
cc 1am phan trong Thanh mai liy qua tai xi Van Yén, huyén Van
Pén, tinh Quang Ninh.

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

Céc md hinh trong Thanh mai liy qua c6 d6 tudi tir 5 dén 28
ndm, da cho qua 6n dinh tir 3 ndm trg 1én; tap trung chu yéu ¢ xa
Van Yén (tai cac thon: Cai Béu, Bai Mo, Pai Lang, 10/10), huyén
Van Pon, tinh Quang Ninh.

Cay troi Thanh mai dugc chon loc tir giéng Thanh mai trau
(tén goi theo ngudi dan dia phuong) cho qua to déu, sai qua thay vi
giéng Thanh mai rudi (cho qua nho, sai qua khong dugc lya chon
trong nghién ciru nay).

2.2. Dja diém va dieu ki¢n tw nhién

Van Ddn co toa do dia Iy tir 20°40” dén 21°16° vi do Bic, tir
107°15” dén 108° kinh d9 Pong bao gom phan dat dao ndi va thém
luc dia, v6i dién tich ty nhién (phén dat néi) khoang 551,83 km?,
chiém 9,3% dién tich tinh Quang Ninh; véi 600 hon dao 16n nho
nam trong vinh Bai Tt Long, gom dao Cai Bau 16n nhat (1 thi tran
Céi Rong va 6 xa, co dién tich 294,34 km?, chiém 55% tong dién tich
tu nhién) va quﬁn dao Van Hai (c6 5 x4, vai dién tich 257,14 km?),
nhung chi c6 hon 20 dao dit ¢6 ngudi 6. Pia hinh thip dan tir Pong
Bic xuéng Tay Nam. D9 cao trung binh 40 m so véi mat bién, do
dbc trung binh 25°. Van Pon nam trong khu vyc nhiét d6i gié mua,
tir thang 3-8 gio Dong Nam mét mé thoi tir bién thoi vao, tir thang
10 dén thang 2 nam sau, khi hau khé lanh do anh hudng ctia gié mua
Pong Béc. Nhiét do trung binh nim 23,4-24,3°C. Lugng mua trung
binh ndm tir 1.815-2.753 mm, c6 tr 138-157 ngay c6 mua (hinh 1).
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Hinh 1. Khu vwc nghién clru va vi tri cac cay troéi Thanh mai dwoc
tuyén chon.

2.3. Phwong phdp lgp é tiéu chudn va thu thip sé ligu

Thong qua phong van cha ho dé xac dinh cac mo hinh (MH)
trong Thanh mai ¢6 s6 lugng céy tir 40 cdy tr6 1én, ¢ cac do tudi tir
5 dén 28 tudi, va da cho thu hoach qua 6n dinh tir 3 nam tro Ién. MGi
MH ¢ cung d¢ tudi dugc lya chon theo phuong phap ngau nhién
phén tang Lkhong theo ty I¢. Tong s6 18 MH da duoc lya chon ¢ cac
do tuoi, gom: tudi 5 (5 MH), tudi 6 (3 MH), tudi 7 (2 MH), tu01 10
(1 MH), tqu 12 (2 MH), tudi 14 (1 MH), tu6i 15 (1 MH), tudi 20 (2
MH), va tu6i 28 (1 MH).

Tai mi mo hinh, 1gp 16 tiéu chuan tam thoi, dién tich 500 m?
(25 x 20 m) do dém céc chi tiéu:

(i) Puong kinh gde (D cm): duge xdc dinh thong qua chu vi,
dung thude day do chu vi (Vanh) tai vi tri cach mat dat 5 cm, do

chinh xac 1 mm;
(i) Chiéu cao cay (H,,, m): do bﬁng sao khic vach, d¢ chinh
xac dén 0,1 m;

VN?

(iii) Puong kinh tan cdy (D,, em): do bing sao khac vach, do
chinh x4c 0,1 m, do 2 hudéng Bong Tay - Nam Bic vudng goc;

(iv) Chiéu dai tan (L, m): do 4 diém (Dong, Tay, Nam va Bic)
bang sao khic vach, do tir vi tri mép tan thip nhat dén dinh tan, do
chinh xéac 0,1 m;

(v) Sb than/cay, sé canh cip 1/cay: dém tryc tiép s6 than, s
canh cap 1/cay cua toan b cay dicu tra;

[£]



(vi) Ning suét qua: Iya chon 5 cdy dai dién/mo hinh - cdy sinh
trudng va nang suat & mirc trung binh ¢ cung do tudi, thu hoach
qué 3-5 lan, sau 2-3 ngay thu hoach nhiing quéa chin mot lan, cin
khdi lugng qua thu hoach ciia mdi lan ciia timg cdy dé tinh ning
sudt qua binh quan/cay.

2.4. Tiéu chi tuyén chon ciy trji

Ap dung phuong phap tham van 5 ¥ kién chuyén gia nhiéu
vong dé xdy dung bo tiéu chi tuyén chon cay troi Thanh mai lay
qua trén co so tiéu chuén nganh 04TCN 147:2006 [4], cdy troi
(cdy me) da cho qua 6n dinh tir 3 ndm tro 1én va cho nang suét
quéa vuot tir 15% so v6i ning sut trung binh ciia dam rimg c6 ciy
gidng (40-50 cdy xung quanh), sinh truong tir mic trung binh tre
1én va khong bi sau bénh hai; ket hop céc chi tiéu sinh truong (D,
H,.D,L) déu vuot so v6i tri sd binh quan ciia quan thé ciy xung
quanh theo TCVN 8755:2017 - Gibng cy lam nghiép (cdy troi
ldy g0) [1]. Theo do, cdy troi Thanh mai dwgc tuyén chon trén co
s séu (6) tiéu chi: (1) Nang suat qua (kg/cdy) - - ky higu TCI; (2)
Chiéu cao cay (H,y, m) - TC2; (3) Dudng kinh gbc (D, cm) - TC3;
4) Bu'(mg kinh tan (D, m) - TC4; (5) Chiéu dai tan (LT m) - TCS;
va (6) Chat luong s1nh truong - TC6 (g6m: 1: cay da than [tir 1-3
than/cay], phan canh thap, canh nhanh nhiéu; tin tron deu Xum
Xué, rat can dbi; sai qua; cdy sinh truong va phat trién tot; khong
c6 d4u hidu bi sau bénh hai; 2: cy da than [trén 3 than/cdy, khong
qua 5 than], phan canh thap, canh nhanh nhiéu; tin can déi; cay
sinh truong va phét trién tot; khong c6 diu hiu bi sau bénh hai).
Thanh mai ¢ déc tinh ra chdi rat t6t, khi trong bang cay chiét
thuong moc nhiéu chdi tir gde, khong duoc tia choi (canh) moc st
gbe dé phat trién than chinh nén cy phat trién da than. Cay nhiéu
than va phan canh thép, canh nhanh nhiéu, tan day, ram rap s€ han
ché kha ning quang hop, ra hoa dau qua. Do d6 s& anh huong dén
ning sudt va chit luong.

- Tuyén chon céy tréi du tuyén: Thong qua phong van chi ho
dé x4c dinh nhiing cay trdi dy tuyén ¢6 cac dic diém vuot trdi so
voi tri sb binh quan ctia 14m phan & cing d tudi nhu cho qua on
dinh tir 3 nam tr¢ 1én, nang suit qua vuot tir 15% tro 1én, va cac
chi tiéu sinh trudng tor muc trung binh trd 1€n, khong bi sdu bénh
hai. Do dém cac chi tiéu sinh truong va xac dinh nang suét qua cho
timg cdy troi du tuyén (phwong phap do dém duoc ap dung twong
ty nhu dbi voi danh gid tai moi m hinh); treo sb hiéu vao céc cay
troi dy tuyén.

- Tuyén chon cdy troi: Can cir vao tiéu chi chon cdy troi du
tuyén trong s6 ciia timg tidu chi thong qua phuong phap phan tich
thlr bac (Analytic Hierarchy Process - AHP) [5], va d9 vuot cla
timg tiéu chi. Nghién ctru nay c6 sir dung md hinh AHP dé phan
tich, danh gia, va xac dinh trong sd clia ting tiéu chi theo murc do
quan trong. Qua do, xac dinh tong phan trim do vuot bing cach
nhén gi trj phan trim d6 vuot ciia mdi tidu chi véi trong sb tuong
{mg cua mdi cdy trdi dy tuyén, riéng doi tiéu chi chat lugng sinh
truong (TC6) dé ddng nhat vi 5 tiéu chi con lai vé do vuot (%),
dugc quy doi chét lugng 1 - twong g 100%, chat luong 2 - trong
ung 50%). Cay trdi dugc lya chon ¢ té)ng phfin tram do vuot cao
(>15%) va dugc xép hang theo thi tir giam dan.
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2.5. Phwong phdp xik Iy sé liéu

M¢t 6 dic trung thong ké mé ta dwoc xdc dinh qua cdc cong
thirc sau:

+ Trung binh mau (Xtb):
_ 1 & .
X = ;;Xl (1)
+Sd (d6 léch chuan):
" 2

Sd=+ ani(fi;f) (2)
+ Hé sb bién dong (CV%):

Sd
CV%=—%*100

= ()
+ Do vuot troi (%):

B 100
vuot troi (%) = (Xcéy dvw tuyén — th) (4)

Xib

trong 46, X, 4o ey 214 tri tiu chi cua cdy troi du tuyén (D, Hyy
cay uruyen VN
LT, nang suat); X,: gid tri trung binh cua timg tiéu chi cua lam
phan & clng do tudi co cay troi dy tuyén, n 1a tong s6 cay.

Xac dinh trong $0 cho cdc tiéu chi tuyén chon cdy tréi:

Ap dung phuong phap phan tich thirc bic (AHP) [5] dé danh
gi4 va xéc dinh trong s6 cua timg tiéu chi trong 6 tiéu chi tuyén
chon cay troi Thanh mai ldy qua. Trén co s& danh gia, do luong
muc d§ anh huong khac nhau cho tiung cap doi tiéu chi theo thang
diém tir 1 dén 9 thong qua tham van ¥ kién 5 chuyén gia ¢ phan x4c
dinh bo tiéu chi tuyén chon cdy troi Thanh mai liy qua.

19 L7 1/5 1/3 1 3 5 7 9
t } } } } t } } }
Vécing Ratit ftquan It quan Quan Quan Quan Rét Vo
it quan quan trong trong trong trong trong quan cling
trong trong nhiéu hon nhw hon nhiéu trong quan
hon nhau hon hon trong
hon

Hinh 2. Danh gia mirc d quan trong cua tirng cap doi tiéu chi
theo y kién chuyén gia [5].

+ Xac dinh mirc d9 wu tién cho céc tiéu chi: tham vén ¥ kién
chuyén gia dé so sanh mirc d§ quan trong cua timg cdp doi tiéu
chi, mirc do wu tién cua ting cap doi tiéu chi co cc gia tri nguyén
duong tir 1 dén 9 hodc nghich ddo cua cac so nay, cu thé tai hinh 2.

+ Trong s cia mdi tiéu chi:

_ aj,j
A s
=1

trong do, W,;: trong sd ciia tiéu chi i so voi tleu chi j; a,;: muc do
quan trong cua tiéu chi 1 so vai tiéu chi j, n: 50 tiéu chi.

®)

Kiém tra tinh nhit quan trong danh gia mire d0 tin cdy cua cdc
gid tri trong sO cho timg tiéu chi thong qua ty so nhat quan CR (néu
CR<0,1 thi két qua phu hgp, danh gia c6 d9 tin cdy cao).

Céc cau I¢nh xac dinh trong $6 cho mdi tidu chi trong R [6, 7]:

> AHP= ahp.mat(df =T, atts = atts, negconvert = TRUE)
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> AHP %>% head(1) %>% kable()

> tc = ahp.indpref(AHP, atts, method = “arithmetic”)

>round(tc, 3) %>% rownames _to_column(‘ID’) %>%

> ts = ahp.aggpref(AHPatts,method =
“arithmetic”)

> round(ts, 3) %>% t() %>% kable()

Dit liéu diéu tra dugc téng hop, phan ti@h th@o cac muc dich
nghién ctru trén co s¢ cac thudt toan cua phan mém R [6, 7]. Cac
g6i st dung dé xur ly so li€u va phan tich dir liéu bang biéu do
trong bai bdo: psych, gplot2, gridExtra, tidyverse,
ahpsurvey.

kable()

“arithmetic”,aggmethod=

10 va 14; dat 19,3 kg qua/cay (CV%: 16,1%) ¢ tudi 15 va dat 21,1 kg
qua/cay (CV%: 13,6%) & tudi 20 (hinh 3).

Bing 1 cho thay, cac chi tiéu sinh truong duong kinh, chiéu
cao, duong kinh tan, chiéu dai tin va ning suit qua binh quan co
xu huéng ting khi d6 tudi ting. Tuy nhién, mitc ting va luong ting
truong binh quin chung twong tmg vé cac chi tiéu sinh truong,
ning suat qua khong dong nhat & mdi do tudi. That vay, luong ting
truong binh quan chung vé dudng kinh, chiéu cao, duong kinh tan
va chiéu dai tan duogc ghi nhan cao nhat ¢ tudi 5 va 7; va cao hon, co
¥ nghia so véi cac do tudi con lai. Binh quan AD, cao nhét 6 tudi 5, 6

Bang 1. Sinh trwéng va nang suat qua Thanh mai tai cac Iam phan diéu tra.

3. Két qua ,
. . Tl Matdo
3.1. Mjt 5o chi tiéu sinh truwong va nang sudt qua  (vim) (ciyha)

Thanh mai tgi cac lim phdn

Ning sudt

6 canh/edy e
qué/edy

Shthincdy D H, D L

v TB OV TB CV TB OV TB OV TB (V TB OV
(thin) (%) fem) (%) ) () (m) (B (w) (%) (eink) (%) (hgedy) (

S

14 %3 713 37 32 42 27 199 22 157 72 08 14 128

46 518 78 349 34 177 39 265 25 M5 159 419 4 470

530 85 105 145 57 201 51 104 48 114 300 158 137 135

30 40 85 M9 34 132 25 104 26 1S 153 294 101 315

36 47 73 BT 32 M9 26 262 22 127 120 507 95 204

Lo M5 77 41 26 127 22 U3 20 1 17 4l 78 2]

1
|
LS 507 83 457 27 100 24 204 21 184 119 311 70 274
3L 341 169 179 38 81 50 137 28 26 204 U3 W5 276

200350 137 10 45 184 43 12 34 W7 U0 195 BT 100

29 4 86 13T 41 16§ 35 104 32 49 165 275 79 150

33 694 143 21 49 Ml S50 334 3% 34 267 108 175 1l4

20 455 146 254 48 M6 33 18 37 N0 151 B4 133 2T

L7 689 256 17 56 179 63 251 52 M7 13 15 123 384

53503 120 262 42 337 40 26 30 152 210 239 160 135

39 366 14 190 39 186 46 319 29 271 263 287 193 16,1

19 567 272 134 49 120 70 220 40 144 BS 36 U2 136

’Céy thanh mai duoc cac hg trong chu yéu tir ciy z ;i:
chiét canh tir cdy me moc ty nhién va cay me da duoc -
trong trong vuon hg, nhung phan l6n cic h¢ chua cha T
trong dén viéc lya chon cdy trdi (cay me) dé lam vat ligu

N A \ - ” N A ~ X ~ 5 781
nhan giong. Tir nam 2007 tro lai day, mot s h¢ dugc A
huéng dan ky thudt chiét canh va giy trong thong qua o
“Dy 4n ho trg chuyén nganh 1im san ngoai go tai Viét -
Nam - Pha II” [8]; sau do cdc hg ty chiét canh tir cac cdy S
da trong trong vuon ho dé mo rong mo hinh cling nhu S s
nhéan rong sang cac ho khac. Cay troi lay céc san pham
ng0a1 g0 quy dinh cdy chon & rimg trong phéi c6 ning S
sudt céc san pham cu01 ciing (theo muyc tiéu kinh té) vuot b

15% so véi nang suét trung binh cta d4m rimg c6 cay E—
gidng (40-50 cdy xung quanh), sinh truong tir mic trung ol
binh tré 18n va khong bi sau bénh hai [4]. Theo d6, nang 1%
sudt qua 1a mot trong nhimg chi tiéu chinh khi chon cay ~ » MW
1100

tri Thanh mai. Tinh chung, nang suat qua binh quan dat 2

32 |2 1% 29 33 149 39 204 26 173 330 M3 207 13

L1

25 84 13 120 31 174 37 305 19 187 15 W3 132 NS

tir 8,0-10,0 kg qua/cay (CV%: 30,5-45,6%) ¢ giai doan %
5-7 tudi, dat 17,5 kg qua/cay (CV%: 17,1%) 6 tudi 10;
chi dat 12,3-16,0 kg qué/cay (CV%: 23,5-38,4%) & tudi

D, - dwong kinh gbc; H,,, - chiéu cao than cay; D, - dudng kinh tan cay; L, - chiéu dai tan
cay; TB - gia tri trung binh; CV% - hé sé bién thién.
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Hinh 3. Biéu dé phan bé cac gia tri sinh trwéng va nang suét qua binh quan cac lam phan Thanh mai theo dé tuéi.
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va 7, dao dong tir 1,5-1,6 cm/ndm v thp nhét ¢ tudi 15 (dat 0,8 cmy/
nam) AH, dat cao nhét ¢ tudi 5 (binh quan 0,7 m/ndm), thap nhét &
tudi 20 (bmh quan 0,2 m/ndm); AD, dat cao nhét ¢ tudi 5 (binh quan
0,8 m/ndm), thap nhat ¢ tudi 14 (blnh quan 0,28 m/nam); tuy nhién,
luong tang trudng binh quén vé ning suat qua lai ghi nhan cao nhét 6 [y
lam phan tui 10 (trung binh 1,9 kg qua/ cay/nam) va thip nhét ¢ tudi
20 (1,1 kg qua/cay/ndm). Rat co thé nhung yéu t6 nhu cac 1am phan
duoc trong trude ndm 2007 cic ho chi yéu chiét canh tir cdy moc
tu nhlen ma chua chi trong dén Vlec chon nhu’ng cdy me dé vat liéu
nhan glong, dan dén ngudn cay glong dem trong c6 chat lugng khong
dong déu va bién phap k¥ thuat trong, cham soc cling khong dong
nhét giira cac mo hinh 14 1y do giai thich cho sy chénh léch vé lugng
ting trudng binh quan vé ning suat qua & 1dm phan tudi 10 v tudi 20.

Nhin chung, cac lim phan trong Thanh mai & cac do tudi khac
nhau dugc ghi nhan c6 sy khac nhau rd ¢ mitc d6 tin cdy 95% vé lugng
tang truong blnh quéan chung vé cc chi tiéu sinh truong (D Hyy» Do
L) va nang sudt qua (céc gia tri P déu nho hon 0,001). Lugng tang
trwong binh quan chung dat tir 0,8-1,6 cm/nam (CVY%: 19,7-50,6%) vé
duong kinh goc, tir 0,2-0,7 m/nam (CV%: 10,0-24,5%) vé chiéu cao
cay, tir 0,3-0,8 m/nim (CV%: 14,8-40,4%) vé duong kinh tan, tir 0,2-
0,5 m/nam (CV%: 14,3-31,6%) vé chicu dai tan, dat tir 1,1-1,9 kg qua/
cay/nam (CV%: 13,2-43,8%) vé ning suét qua.

3.2. Chon lpc ciy tréi Thanh mai tgi cdc lim phan diéu tra
Xac dinh trong $6 ciia cdc tiéu chi

Trén co s¢ danh gia, do luong mirc d§ anh hudong khac nhau cho
timg cdp doi tiéu chi theo thang diém tir 1 dén 9 thong qua tham van
¥ kién 5 chuyén gia va st dung gbi ahpsurvey trong phin mém R [6,
7] dé xac dinh trong s6 ciia timg tidu chi tai bang 2.

Bang 2. Téng hop trong s6 cac tiéu chi tuyén chon cay tréi Thanh
mai lay qua.

Tiéu chi lra chon cAy trdi thanh mai véi muc dich ldy qua

Chuyén gia

TCI 1C2 1C3 TC4 1C5 1C6
1 0,338 0,047 0,049 0,220 0,263 0,083
2 0,278 0,060 0,043 0,150 0,325 0,144
3 0,386 0,122 0,112 0,114 0,219 0,047
4 0,232 0,088 0,091 0,211 0,278 0,100
5 0,371 0,105 0,053 0,197 0,198 0,077

Trung binh 0,321 0,085 0,070 0,178 0,256 0,090

Két qua xac dinh duogc trong sb timg tiéu chi theo thir ty giam
dan: tir ndng sudt qua (0,321) > chiéu dai tan (0,256) > dudng kinh
tan (0,178) > chat luong sinh trudng (0,090) > chidu cao cay (0,085)
> duong kinh gbe (0,070).

Chon loc cay trgi

Thanh mai 1 mot lodi cdy than gd cho 1am san ngoai gb (cho
qua va thit qua) co gia tri kinh té, gia tri dinh dudng cao. Do d6, mot
trong nhiing ti€u chi chon cay trdi Thanh mai 1a nhiing cdy c6 ning
sudt qua cao nhat va chat lugng san pham dap tmg yéu cau cia thi
trudng. Do vuot vé ning suat qua ctia nhimg cy trdi dugc chon ciing
¢6 xu huéng giam theo do tudi, dat cao nhat & tudi 6, binh quan vuot
103,5%, khoang tin ciy (KTC) 95%: 51,5-155,5%, tiép dén & tudi 5,
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binh quéan vuot 62,9%, KTC 95%: 47,3-78,6%; tiép dén & nhom céc
tudi 7 va 12, c6 do vuot binh quéan lan luot 1 34,0 va 22,1%; nhom
thap nhat & cac tudi 20 va 14, ¢6 d6 vuot binh quan tuong g 13 20,8
va 18,2%.

Bang 3. Sinh tréng va niing suét qua cac cay troi Thanh mai dwec
tuyén chon.

Ao . Ddvuotso v trung bin lim
Gy o St D, B D L g NI g iphung
o ™ ) (o) () ) (o) T gy T Ningsudt (e, %)
(cnh) (kgledy) b H, D L it
ST 6 3 U8 47 59 36 A 1 15 B B7 53 B 85 68
™IS 3 109 S8 44 50 % 1 140 363 6Ll IS8 93 W0
™ 5 3 107 57 56 48 R 1 D1 B K 44 M6 68 6
™ S 3 109 S8 46 50 % 2 147 363 6Ll 21 B B8 6
™25 3 107 57 56 48 R 2 M0 B K 44 BB 66
™95 3 1740 60 272 1 175 B8 ILL 5938 188 6
™7 S 3 98 55 S0 41 M 1 M0 1 R0 6
™SS S 3 98 S5 55 A8 M 1 13 ;S N8 M7 ME s 5
™SO 12 1 56 56 65 56 B 1 160 S W43 667 40 21 B
™4 7 2 15§ 51 45 44 1 1 B4 &6 186 14 35 M0 38
™4 S 3 84 37446 291 1 D3 50 28 B§ L5 BB
™SS 3 91 43 49 34 10 2 105 138 194 289 308 313 30
™ 7 2 B0 4645 34 N 1 B4 BEID 462 M0
™S 14 3 BS 44 47 38 M 1 190 15048 15 %7 188 06
™ 14 3 10 45 45 B 1 B B0 DS B3NS D
™G 7 2 Bl o444 3N 1 B4 M$ 2 BE3L MY DS
™ D 2 M7 47 68 38 R 1 %5 93 93 B3 LS L6 M
™I 7 2 107 45 40 341 1 B4 19 47 53 4T M DB
™S 3 97 3745 28 1 1 105 U328 184 77 33
™75 3 8 3743 80 1 15 25 18 B2 3309
) 1

™6l 20 U1 45 68 35 1 15 93 47 133 19 16l 18

D, - duong kinh goc; H,, - chiéu cao than cay; D, - owo"ng kinh tan cay; L, -
chieu dai tan cay; TB - gia trj trung binh; CV% - hé s0 bién thién.

Trong pham vi nghién ctru nay, cay troi Thanh mai lay qua dugc
tuyén chon thong qua cic tiéu chi vé nang suét qua, cac chi tidu sinh
truong, va két qua xép hang thong qua phuong phap phan tich thir
béc AHP [5] cac tleu chi D, Hy\, D, L, chat luong sinh truong, va
nang suat qua ctia moi cay tr01 du tuyen trong mdi 1am phan. Ket qua
da tuyén chon dugc 21 cay troi Thanh mai trong 63 cdy du tuyén c6
nang sut qua vuot 15% so vi ning suit binh quan lim phan. Bang
3 cho théy, G tudi 5,c6 11 cay troi duge tuyén chon (nhiéu nhét), véi
nang suét binh quan 13,0 kg qua/cdy, khoang tin cay 95% 11,8-14,3
kg qua/cay, vuot binh quén 62,9% so v6i trung binh quan thé ¢ cing
do tudi, tong xep hang vuot binh quan 50,1%, khoang tin cdy 95%:
31,8-104,2%; tiép dén, tudi 7 c6 4 cay dugc tuyén chon, ning suét
binh quan 13,4 kg qua/cdy, khoang tin cdy 95%: 11,3-15,5 kg qua/
cay, vuot blnh quan 34,0%, tong xép hang vuot 28 3%; 0 tudi 14 va
tudi 20, mdi d6 tudi chon duoc 2 cdy troi, ning suat binh quan va
do vuot tuong tng 1a 18,9 kg qua/cdy (vuot 18,2%, xép hang vuot
25 5%) 25,5 kg qua/cay (vuot 20,9%, xep hang vuot 21,0%); 0 tudi
6 va tudi 12, mdi do tudi chon dugc 1 cay troi, nang suat binh quan va
o vuot twong tmg 14 17,5 kg qua/cay (vuot 103,5%, xép hang vuot
68,0%):16,0 kg qua/cay (vuot 22,1%, xép hang vuot 43,0%).
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Hinh 4. Gia tri cac chi tiéu sinh trwéng va ning suat qua cac cay
tr6i Thanh mai dworc tuyén chon so v&i quan thé theo do tudi.

Hinh 4 cho thy, nhin chung, céc cdy tri Thanh mai duoc tuyén
chon déu dap img duoc cac chi tidu sinh treong chung (D, H,, D,
L) déu vuot troi va dap mg yéu cau vé ning suat qua d01 VO’l cdy
troi cho san pham ngoai go (lay qua) [5] va 1 dap ung yéu cau vé cac
chi tiéu sinh truong dbi voi cay troi lay go [1]. That vay, tuy theo
d6 tudi céc cy troi Thanh mai duoc tuyén chon cd do vuot so vai
trung binh lam phén tir 9,3-83, 5% vé dudng kinh gdc, tir 6,0-34, 8%
vé chidu cao cay, tir 13,3-66, 7% vé dudng kinh tan, tr 7,4-50,7% vé
chiéu dai tan, tir 18,2-103,5% vé ning sudt qua, binh quan xép hang
vuot tir 18-68%.

4. Ban luan

Cong tac chon cay trdi va khao nghiém g1ong 12 nhiing khau
quan trong nhét trong cac chu0‘ng trinh chon giong cdy rung (cay
ldy g0, LSNG, hoic chon cdy trong rung phong ho) [9], nhung co
mot gia dinh ton tai kha lau cho rang, tiéu chi chinh chon cay trdi
LSNG la ning suat va chét lugng san pham chinh ciia timg loai céy,
ma it quan tim dén céc chi tiéu sinh truong (du’(‘mg kinh va chiéu
cao than céy) nhu tiu chi chon cay troi lay g0. Trén thue té, doi voi
cdy troi 1ay cac san pham ngoai go, cdy chon 6 rung trong phai co
ning suit cac san phim cudi cing (theo muc tiéu kinh te) vuot 15%
50 v6i nang suat trung binh ciia dam rimg co cdy gidng (tir 40-50
cdy xung quanh), sinh trudng tr mirc trung binh trd 1én va khong bi
sau bénh; cdy chon tir cdy trong phan tin phai cé ning sudt céc san
phiam cubi cing (theo muc tidu kinh t&) cao nhit & khu vuc (thon,
xa hoic lién x3), on dinh trong it nhat 3 nam, c6 sinh tru(mg tir murc
trung binh tr¢ 1én va khéng bi sau bénh [4]. Tuy nhlen két qua &
nghién ctu nay cho thiy, céc chi tiéu sinh trudng vé duong kinh
gdc, chiéu cao cdy, duong kinh tin cay, chiéu dai tin va ning suat
qua Thanh mai binh quan c6 xu hudng tang khi lam phén ting m01
tudi. That vay, két qua phan tich phuong trinh da bién tir cac nhan t6
diéu tra cho thdy, céc chi tiéu nay déu c6 twong quan voi nhau, v6i
murc trong quan tir vira phai (0,3<r<0,5) dén tuong quan tuong dbi
chat (0 5<r<0,7), tham chi chi tiéu chiéu dai tan (L) c6 muc tuong
quan rat chat véi chi tiéu chiéu cao cy (r=0,94). Trong mdt nghién
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ctru true ddy, thong qua phuong trinh da bién chung toi cing du
béo ning suit qua Thanh mai tang thém 1,9 kg khi tang moi 1 tudi
va tang thém 0,5 kg khi tang moi 1 canh cap mot 3] Do vay, dé
chon céy troi LSNG ngoai céc chi tiéu vé ning suat va chit luong
san pham chinh cua timg loai cdy [4, 9], thi cing can quan tam dén
céc chi tiéu sinh truéng nhu d01 v6i chon cdy troi lay g0, voi do
Vuot so voi binh quan ciia quan thé cdy xung quanh it nhat 25% vé
dudng kinh va 10% vé chiéu cao [1], thay vi chi yéu cau céc chi tiéu
sinh trudng chi tr muc trung binh trd [én va khong bi sau bénh [4].

O mot sb nghién ciru gan day cung da dp dung ca cac ticu chi
tuyén chon ddi cdy troi ldy gd va cac tiéu chi tuyén chon cay troi cho
san pham ngoai gd, nhu cdy troi Qué 14 nhé (Cinnamomum cassia)
duoc tuyén chon tai Van Yén (Yén Bai) co do vugt binh quan 52,1%
vé duong kinh, 19,1% vé chiéu cao, 150,6% vé nang suat vo kho,
va ham luong tinh dau trong mau vo kho trung binh 6,8% [10]; ciy
troi dy tuyén Dé tring khanh (Castranea mollissima) tai Cao Bang
¢6 d6 vuot tir 15,0-258,2% vé duong kinh, tir 16,7-70,0% vé chiéu
cao va tir 19,0-89,4% vé san luong qua [11].

Bén canh dé, ciing c6 nhiéu nghién ctru chi tip trung vao cic
tiéu chi hodc 14 cho cdy troi lay gb hodc la cay troi cho san phim
ngodi gd, nhu cay troi S ché (Camellia sasanqua) duge tuyén chon
tai Nghé An c6 luong qua tur 10,6-23,1 kg/cay/nam, ham lugng
dau dat tir 50,0-57,0%, twong tmg 1,7-4,1 kg dau/cay/ndm, vuot tir
123,3-434,0% so v4i trung binh quan thé [12]; cdy troi Dé yén thé
(Castanopsis boisii) tai Bic Giang 6 nang suét hat vuot tir 43,7-
91,3% so vdi trung binh quan thé [13]; cay troi Tram den Hoang
Van (Canarium nigrum) tai Bic Giang dugc tuyén chon ¢ 8 d6 tudi
(5,6, 8,9, 10, 11, 12 va 13 tudi) c6 nang sudt qua vuot tir 48.8-
175,2% so v4i trung binh quan thé ¢ cliing d6 tudi [14]. Mot nghién
cuau tuyen chon dugc 108 cdy troi Xoan dao (Pygeum arboreum)
liy gb & 6 xuét xir co duong kinh tir 20,6-80,7 cm, chiéu cao tir
14,3-28,6 m, chiéu cao dudi canh 16n, chiém tir 64,8- 81,9% chleu
cao cay; déu cho nang sudt gd va pham chét than cay tot, voi tong
diém chét luong (Ve do thang than, d6 nho canh, sic khoe,v.v.) déu
dat 16-20 diém [15].

O nghién ctru ndy, ngoai 4p dung ca céc tidu chi lya chon vé
nang suét cho cay troi LSNG [4] va cac chi tiéu sinh trudng cho cay
troi lay gd [1 ]; nghién ctru con ap dung phuong phap AHP 5] dé xac
dinh trong s6 cho timg tiéu chi nham xép hang, d4nh gia va lya chon
cac cdy troi Thanh mai c6 thir hang cao. Theo d6, trong s6 cua timg
tiéu chi theo thir ty gizm dan: nang sudt qua (0,321) > chiéu dai tan
(0,256) > duong kinh tan (0,178) > chét luong sinh trudng (0,090)
> chiéu cao cdy (0,085) > duong kinh gbe (0, 070). Két quacho thiy,
céac cay trdi Thanh mai dugc tuyen chon ¢ moi do tudi ¢ do vuot
50 voi gia tri binh quan 1am phén tir 9,3-83,5% vé dudng kinh gdc,
tir 6,0-34,8% vé chidu cao cdy, tir 13,3-66,7% vé duong kinh tan,
tir 7,4-50,7% vé chiéu dai tan, tir 18,2-103,5% vé nang suit qua va
binh quén xép hang vuot tir 18-68%.

Két qua & nghién ctru nay can phai dién giai va dat trong bdi
canh cac nghién ciru vira ké trén [10, 11], ciing nhét quan véi quan
diém cho rang tuyén chon cay troi LSNG cin két hop ca céc tiéu chi
vé ning suat, chat luvong san pham chinh va cac chi tiéu sinh truong,
chat lugng than cy. Tuy nhién, quan diém nay chua nhit quan véi
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cac két qua nghién clru vira ké trén, hodc 1a chi quan tim chinh dén
ning suét va chat lurong san phim chinh cua ting loai cay dbi véi cay
troi cung cdp cac san phim ngoai g0 [12-14], hodc 1a chi chu trong
dén cac chi tiéu sinh truong, chat luong than cdy, tinh chat gd dbi voi
cdy troi lay g6 [15]. Rat co thé nhimg yéu cau ky thut cua cay troi
ldy gb [1] hay yéu cdu vé ning sut cac san pham cu01 cung (theo
muc tiéu kinh té) cia cdy troi cho cac san pham ngoai gb [4] laly do
gidi thich cho sy chua nhét quan nay. Trong khi d6, san phim cua cay
LSNG rét da dang, thay dbi theo yéu cau sir dung 6 timg loai cdy; tiéu
chi chon gidng ¢ cdy LSNG phu thudc yéu cau san phim cia timg
nhém loai cdy, nhw nhom cdy lay qua va lay hat (qua 1on, ty 18 sir dung
cao...); nhém cy ldy vo va ldy nhya (nhom ldy vo: nhidu vo, him
luong tinh dau cao...; nhom lay nhya va 1dy mi; nhom liy 1a), nhung
viéc phan nhom chi ¢6 tinh trong dbi [16]. O nghién ctru nay, cay troi
duoc tuyén chon 1a gibng Thanh mai triu (cho qua to) sai qud, qué to
déu, ty 1 sir dung (thit qua/hat cao)... va dap tmg cac tiéu chi dt ra.

Bén canh do, ning suat va chit luong san pham & céc loai ciy
LSNG phu thudc vao dic diém di truyén cua loai, diéu kién lap dia, va
tudi cay khi thu hai san pham [17, 18], mua vu thu hoach trong nim
[19]. Muc ti€u chon giong 6 bat ¢t loai cay nao 1a nang sudt va chit
luong san phim tot San phidm 6 cdy LSNG rét da dang, thay doi theo
muc tiéu chon giong ctia timg loai cdy. Panh gia nang sudt va chat
luong giong duge thyce hién theo céc tinh trang chii yéu va truc tlep o
timg loai san phdm chinh ciia timg loai cdy [16]. Do vdy, trong tuyen
chon cdy troi Thanh mai liy qua ngoai dap (mg yéu ciu vé nang suét
qua va céc chi tiéu sinh truong phat trién, cc yéu td cau thanh ning
suét; cin két hop phuong phap phén tich thir bac (AHP) dé danh gia
mirc d6 anh huong ctia mdi tidu chi dén sinh truong va ning suat qua
cua cdy trdi Thanh mai. Trén co s¢ do, nham x4c dinh va lua chon
dung céc cdy c thé dap img tidu chuan va muyc tiéu dé ra 13 c6 y nghia
thyuc tlen cao, 1a nhu’ng luan ct khoa hoc dang tin cay, gop phan cong
nhan giéng va ngudn glong cdy troi Thanh mai c6 ngudn goc, Xudt
xr. Tuy nhién, mot han ché & nghién clru ndy ciing can dugc ghi nhén
d6 1a mac du chon cac mo hinh diéu tra ngau nhién, nhung céc ho gia
dinh ap dung cac bién phap ky thudt tir chon gidng, trong, cham soc,
mat do trong... chua dong nhat co the 1a 1y do giai thich su bién dong
ve cdc chi tiéu sinh truong va ndng sudt qua gitra cdc mo hinh, dan dén
sd lwong cay troi dugc tuyén chon/cay du tuyén & mdi do tudi khong
déng nhat (o tubi 14 va tudi 20, mdi do tudi chi chon duoc 2 cay troi;
6 tudi 6 va tudi 12, mdi tudi chi chon duge 1 cay troi).

5. Két luan

Trén co so dap tmg cac tiéu chi vé nang suat qua va cac chi tiéu
sinh truong, yéu t cdu thanh ning suat, két hop voi phuong phap
phan tich thir bac (AHP) da tuyén chon dugc 21 cay troi Thanh mai
tir 63 cdy du tuyén. Ty theo do tudi cac cay troi dugc tuyén chon c6
d6 vuot so véi trung binh lam phan tir 9,3 dén 83,5% vé dudng kinh
gbe, tir 6,0 dén 34,8% vé chiéu cao cdy, tir 13,3 dén 66,7% vé dudng
kinh tan, tir 7,4 dén 50,7% vé chiéu dai tén, tir 18,2 dén 103,5% vé
ndng suat qua, va binh quan xép hang vuot tir 18 dén 68%.

Nghién ctru nay 1a mot phin ket qua nghién ciru cua Pé tai:
“Nghién ctru khai thac va phat trién nguon gen cdy Thanh mai
(Myrica esculenta Buch.-Ham.ex D.Don) tai mdt so tinh mién Béc”,
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s Khoa hoc Néng nghiép | Ladm nghiép; Céng nghé sinh hoc trong néng nghiép, thdy sén

ma s6 NVQG-2019.07. Tac gia xin chan thanh cam on B§ Khoa hoc
va Cong nghé, Vién Nghién ciru va Phét trién Ving di hd trg kinh phi
dé nhom tac gia thuce hién nghién ciru ndy. Téc gia xin chan thanh cam
on Ths. Dinh Thi Ngoc d hd tro thu thap 56 lidu cho nghién ciru nay.
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