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Nghién ciru chuyén pha smectic - ding huwéng
cua tinh thé long

Nguyén Thi Phwong Thiiy"?", Nguyén Thi Van Anh!, Ngé Vin Thanh?>3

Wién Vit Iy, Vién Han lam KH&CN Viét Nam, 10 Dao T Gn, phuong Céng Vi, quan Ba Dinh, Ha Néi, Viét Nam
’Hoc vi¢gn KH&CN, Vién Han lam KH&CN Viét Nam, 18 Hoang Qu(fc Viét, phuong Nghia Do, qudn Cau Gidy, Ha Noi, Viét Nam
3Ban Ung dung va Trién khai Cong nghé, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuwong Nehia D6, quin Cau Gidy, Ha Ngi, Viét Nam

Ngay nhén bai 10/10/2022; ngay chuyén phan bién 13/10/2022; ngay nhan phan bién 1/11/2022; ngdy chép nhéan dang 4/11/2022

Tém tit:

Pha smectic bao gom cac phén tir ¢6 hinh khuin que, sip xép theo tirng 16p va truc dai ciia cac phan tir dinh huéng
gan nhw song song. Chuyén pha smectic - ding hwéng 1a hién twong chuyén tir pha tinh thé 16ng sang pha long.
Trong nghlen ctru nay, cac tac gla stt dung mo hinh Potts linh dfng 6 trang thai khdo sat qua trinh chuyen pha
smectic - dang hwéng ciaa tinh thé 16ng. Twong tac vi mé giira cac phan tir 1an cin trong moé hinh nay dwgc bd sung
thém thé nang Lennard-Jones. Nghién ciru sitr dung mo phéng Monte Carlo véi thuit toan Wang-Landau nhim xac
dinh dic trung ciia chuyén pha smectic - dang hwéng. Két qua thu dwoge cho thiy, chuyén pha smectic - ding huéng
12 chuyén pha bic nhat. Khi ting nhiét dd ciia hé, ban dau cic phin tir tinh thé 16ng smectic & cac 16p bé mit mat
trat tw dinh hwéng, sau dé cac phan tir mat dan trat tw vi tri. Két qua nghién ciru ciing chi ra sy dong ton tai ciia pha
smectic va pha ding hwéng trong qua trinh chuyén pha phit hop véi cac nghién ciru thue nghiém.

Tir khéa: chuyén pha smectic - ding hwéng, mé hinh Potts, md phong Monte Carlo, pha smectic, thuit toan Wang-

Landau.

Chi s6 phén loai: 1.3

1. Dt van de

Trang thai tinh thé 16ng dugc phat hién tinh c¢d vao nim
1888 [1] trong qué trinh dun néng tinh thé rin cholesterol
benzoat thu duge chét long dang van duc, sau d6 chat long
tr& nén trong sudt. Dua trén co ché hinh thanh c6 thé phan
loai thanh tinh thé long lyotropic va thermotropic. Cac pha
tinh thé 1ong lyotropic hinh thanh dya trén co ché thay doi
dung moéi va ndng do dung dich. Trong khi d6, cac pha tinh
thé long thermotropic hinh thanh dya trén co ché thay doi
nhiét do. Cu thé, cac pha tinh thé long thermotropic co thé
xut hién bang cach ting nhiét d6 ctiia hé khi ¢ trang thai
rén, hodc giam nhi¢t do khi ¢ trang thai 1dng. Phan tir tinh
thé long c6 dang hinh thon dai, truc doc phan tir dinh hudng
theo mot hudng wu tién. Pdc trung co ban cia cac phan tu
ctia tinh thé 1ong d6 1a trong ciu trac vi mo, cac phén tir co
dd linh dong tuong tu nhu cac phan tu trang thai long, tuy
nhién cac phan tu duy tri mot trat tu dinh hudng, trat tu vi tri
gidng nhu cac phan tir trang thai rén. Pha c4u truc cua tinh
thé long thermotropic vdi céac trat ty dinh hudng va trét tu vi
tri khac nhau bao gdm: pha nematic, smectic va cholesteric
[2]. Vat liéu tinh thé 16ng thermotropic khong ton tai tat ca
céc loai pha ciu trac, nhung c6 thé hinh thanh vai loai pha
cAu trac dudi su tac dong cua nhiét do. Chinh vi vay, tinh thé
long duong nhu 1a "thién duong" cia nghién ctru cac hién
tugng chuyén pha cdu triic. Nhiét d6 chuyén pha gitip ta xac
dinh khoang nhiét d6 6n dinh cta vat liéu va su thay doi vé

*Tac gia lién hé: Email: nipthuy@iop.vast.vn
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tinh chat quang hoc ciia vt liéu khi chuyén pha c6 dong gop
quan trong trong viéc phat trién cac vat liéu moi trong ché
tao man hinh tinh thé long.

Trong bai bao nay, chung t6i tap trung nghién clru Ve
chuyen pha tinh thé 16ng smectic. Pha smectic c6 nguon gbe
tur tleng Hy Lap c6 nghia la xa phong Mac du cau tric pha
smectic rat da dang nhung chung déu c6 nhimg dic diém
chung nhu céac phan tu c6 trat ty vi tri theo tirng 16p, toan bo
cac phan tir trong cung mot 16p c6 cung tréat tu dinh hudng.
Trong cing mit phang, ton tai trat tu tim gan, ddn dén cac
phan tir chi tuong tic véi cac phan tir 1an can, cac phan
tir & cac mat phang khac nhau chi tuong tac yéu véi cac
phan tir gan nhat. Chinh cac ddc diém nay Ia co so cho cac
moé hinh pha smectic trong cac nghién ctru Iy thuyét va mo
phong. Dudi tac dong cia nhiét dJ, cac trat tu cia phan to
pha smectic bi pha v& 1an lugt va chuyén thanh cau trac pha
tinh thé 16ng khac hodc pha dang hudng (isotropic). Chuyén
pha smectic thu hit nhiéu nghién ctru boi cac phuong phap
nghién ciru 1y thuyét [3-7] va mé phong [8, 9].

Vé mat ly thuyét, nghién ciru chuyén pha smectic dwa
trén Iy thuyét chuyén pha Landau-de Gennes [3]. Tuy nhién,
ly thuyét nay xay dung chua thuc sy day du khi chi xem
xét su thay do6i cua trat tu vi tri cia pha smectic, din dén
chuyén pha smectic 12 qua trinh néng chay thong thuong
voi sy thay d6i cuia mat do phén tir khi chuyén pha, bo qua
su thay d6i vé trat tu dinh hudng cua cac phan tir. Bén canh
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Abstract:

Smectic phases formed by rod-like molecules with long
axes that are parallel and also arranged in planes. The
smectic-isotropic phase transition is a phase change
from the liquid crystal to the liquid phase. In this work,
we use a mobile 6-state Potts model to study the nature
of the smectic-isotropic phase transition. Microscopic
interactions between neighbouring molecules in this
model are supplemented with the Lennard-Jones
potential. This study applies Monte Carlo simulation
with the Wang-Landau algorithm to determine the
characteristics of smectic-isotropic phase transitions.
It is shown clearly that the smectic phase goes to the
isotropic phase and undergoes a first-order transition.
The results also point out that when the temperature
increases, molecules on the surface are orientationally
disordered, then the molecules gradually lose their
positional order. These results are in agreement with
experiments that revealed the coexistence of the smectic
and isotropic phases during the phase transition process
in accordance with experimental studies.

Keywords: Monte Carlo simulation, Potts model, smectic-
isotropic phase transition, smectic phase, Wang-Landau
algorithm.
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do, tinh thé long duge xem nhu trang thai trung gian giita
trang thai rin va trang thai 16ng, vi vdy moé hinh ly thuyét
nghién ctru chuyén pha tinh thé 1ong c6 thé 1a mé hinh chat
rin dan hoi hodc mo hinh chét 1ong di huéng. Tinh thé long
duoc xem nhu mot chat ran dan hdi duge nghién ciru bang
phuong phap ning luong tu do Frank [4-6] va chuyén pha
smectic chi xem xét dugc sy bién ddi cua trat tw vi tri. Khi
tinh thé 16ng dugc xem nhu chét 1ong di hudng thi cbt 15
chinh la xay dung tuong tac gilra cac phan tu. Trong phuong
phap théng ké phéan tir, W.L. McMillan (1971) [7] ciing da
xem xét su bién d6i ca trat tu vi tri va vi tri dinh hudng trong
qué trinh chuyén pha. Vé mit mo phong, bang cach mo ta
hé tinh thé 16ng & muc d6 vi mo, phuong phap mé phong
12 mot sy lwa chon tdt nhim mo hinh hoéa céu tric tinh thé
long dé hiéu ban chét, tinh chét pha va hién tuong chuyén
pha. M6 hinh don gian nhit mé ta tinh thé 1ong 1a Lebwhol-
Lasher [8], trong d6 mdi phan tir dong vai trd nhu mdt spin
nam cb dinh trén mdi nat mang tinh thé. Han ché cia mo
hinh la Hamiltonian tuwong tac cua cac phan tu chi phu thude
vao dinh huéng cta céc phén tir tinh thé long va cac phan
tir chi nam c¢6 dinh nén qua trinh chuyén pha khong thé hién
duogc su bién doi vé trat ty vi tri. Mot mo hinh khéc 1a Gay-
Berne [9], voi viée xem xét thé ning tuong tac v6i cac bién
sb phu thudc vao dinh hudng va vi tri cia phan tu.

Mic di mot sé nghién ctru d3 mo ta chuyén pha smectic
- déng hudng khi xét dén ca trat tu dinh hudng va trét tu vi
tri, tuy nhién khong c6 cong bd nio mé ta duoc qua trinh
dong hoc cua chuyén pha smectic - dang huéng. Trong
nghién cuu trudc day [10], vdi viée sit dung mo hinh Potts
linh dong 6 trang thai, bang mdé phong Monte Carlo sir
dung thuat toan Wang-Landau, ching t61 da mo ta dugc
pha smectic tan chay theo ting 16p, tir cac 16p bé mat dén
céc 16p bén trong 16i. Trong nghién ctru ny, chung t6i tiép
tuc st dung md hinh Potts va m¢ rdng Hamiltonian twong
tac, bao gdm thém thé ning Lennard-Jones giita cic phan tir
nham danh gia anh huong tir d6 linh dong cua phan tir anh
hudng dén qua trinh chuyén pha smectic - déng huéng.

2. Mo hinh va phuong phap mé phéng

Trong nghién ciru nay, ching t6i tién hanh mo phong
cAu tric pha smectic cua tinh thé 1ong bdi md hinh Potts
linh dong 6 trang thai [11, 12] béng phuong phap mé phong
Monte Carlo st dung thuat toan Wang-Landau.

2.1. M6 hinh

Mb hinh sir dung d& mé phong céu trac pha smectic
trong nghién ctru nay la Potts linh ddng 6 trang thai. Cu
thé, cac phan tir tinh thé 1ong s& dugc mo hinh hoa thanh
céc spin S, v6i trang thai spin (6,), d0 16m va vi tri spin dam
bao cac ddc trung cua pha smectic. Thir nhdt, phan tir tinh



thé 1ong c6 cdu trac di huéng, cac phéan tir c6 thé quay xung
quanh truc cua no, vi vay trang thai ciia cac phan ti rat da
dang, do d¢6 ta Iya chon mo hinh Potts c¢6 6 trang thai khac
nhau, twong ung o, = 1, 2, 3, 4, 5, 6. Thir hai, dac trung
cho tinh linh dong cta phan tir tinh thé 16ng, déng nghia vi
tri phéan tir ¢6 thé di chuyén dén cac vi tri nat mang tréng
trong tinh thé. Xét mo hinh bao gom N, phan tir nam trén
mot mang tinh thé véi kich thude N = N x N, x N% Dé dam
bdo tinh linh dong cla cac phan ti co the d1 chuyen tdi cac
vi tri nit mang tréng xung quanh né can co didu kién
N<N.T hw ba, cac phan tir pha smectic sip xép theo l(rp,
phan tr mdi 16p tudn theo trat ty dinh hu’ong riéng. Cudi
ciing, twong tac giita cac phan ti, xét dén thanh phan
thé nang tuong tac trao do6i gilia cac phan tir va thé nang
Lennard-Jones dugc mo ta boi ham Hamiltonian nhu sau:

HZZU(U) Z 19,.q, Z‘]fsﬁ,.ﬁ, (1)

trong d6 (i.;) 1a biéu dién cac cap phan tu lan cén gan nhat;
Jy J1 lan luot l1a cac hang sO tuong tac trao ddi gilta cac
phan tir 14n can gan nhét trong cung mat phang va giira céc
mit phang. S6 hang dau tién 1a thé ning twong tac Lennard-
Jones c6 dang sau:

12 6
U(r)=0,|| | -2 @

voi U, la hing sd; r,~ a la khodng cach gilra cac phan tir
lan cn tai trang thai can bang; 7; 7 "r -7 ” la khoang cach
gilra cac phan tu. bé Xay dung ciu truc pha smectic thoa
mén cac phan tir sap xép theo 16p va trong mdi 16p cac phan
tur tuan theo dinh hudng riéng thi J, =J >0, J =-aJ <0,
U,=bJ <J, véi a,b > 0. Trong nghién ciru ndy, chung toi
dit J =1, hing s6 Boltzmann k, =1, do d¢ céc dai luong
md phong deéu da dugc khir thi nguyén.

Dé mo ta mot cach truc quan vé qua trinh dong hoc cua
chuyén pha smectic - ddng hudng, ta dua ra dinh nghia vé
cac thong so trat tu dinh hudng theo 16p M :

wifpmnf ] o

trong d6 ¢ 1a tong s6 trang thai cua cdc phan tu, trong nghién
chunay g = 6; N, 1a tong s6 phan tir trén 16p thi m. Xét mot
16p m bat ky, j la mdt trang thai trong 6 trang thai cua mé6
hinh Potts; o, 1a trang thai cua cac phén tr nam trén 16p thir

m. Néu tit ca cac phan tir trén 16p m c6 cling trang thai, ta
Nm

thu duoc Z 0,, =N, danden thong so trat tu dinh huéng
i=1

M _ = 1.Day chinh la pha smectic, v6i mdi 16p dugc lap day
bdi cac phan tu cd cung dinh hudng. Bén canh do, khi nhiét
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dd cta hé tang cao, cac phan tu bit dau tré nén
mat trat tu dinh hudng, moi 16p c6 thé bao gom cac
phan t¢ co6 trat tu dinh hudéng khac nhau, khi do
N

Zé}jq =N, /q va M, = 0. Pay chinh la pha chat long
i=1
d'fmg hudng, voi cac phan to mat trat ty hoan toan.

Tiép theo ta dinh nghia vé thong sO trat tu vi tri cia
cac phan tir trong mo hinh. Thyc té rang, cac phan tur pha
smectic nam tai cac 16p, khi xay ra qua trinh chuyén pha,
céu trac 16p dan mat, cac phan tir di chuyen tu do trong tinh
thé. Bé dac trung cho sy thay ddi vi tri cua phan tu, ta dua
ra h¢ s khuéch tan D(7) nham mo ta khoang cach cua céc
phan ti thay doi theo nhiét do 7.

()= NtMcZ,:Z(r’ (7.1)-

voi N, 1a téng sb phan ti; ¢ - la thoi gian m6 phong;
7(T,t), 7/ (T,t) 1a vector xac dinh vi tri ctia phan tir
trude va sau khi di chuyén do nhiét d§ cua hé tang Ién tai
thoi diém ¢, nhiét do 7.

7 (T.1)) )

2.2. Phuwong phap mé phong

Chung t61 thuc hién phuong phap moé phong Monte
Carlo st dung thuat toan Wang-Landau [13] cho m6 hinh
Potts linh dong 6 trang thai dugc biéu dién thong qua
Hamiltonian (1). Muc dich ctia nghién ctru 1a khao sat hién
tuong chuyén pha, vi vay ching t6i s& mo6 phong dé thiét 1ap
cAu trac pha tinh thé long smectic va tinh toan cac dai lugng
vat ly cia h¢ thay ddi theo nhiét do, tir d6 két luan chuyen
pha smectic - ddng hudéng dién ra nhu thé nao va phan loai
chuyén pha. Cu thé thuét toan thuc hién hai thao tac: thu
nhéat, tinh mat do trang thai g(E) va tr d6 tinh cac dai luong
nhiét dong tir g(E) thu duoc theo cong thire cta vat 1y théng
ké nhu cac phuong trinh (6), (7), (8) va (9). Phuong phap
sir dung thuat toan Wang-Landau 1a mot Iya chon tét khi
dai luong g(E) khong phu thudc vao nhiét do, glup tang tc
do tinh toan va két qua chinh xéac tai khu vuc gan cac diém
chuyén pha [14]. Chi tiét qua trinh mo phong duge md ta
duoi day.

Budc dau tién ciia chuong trinh mé phong 1a dinh nghia
ciu trac ciia mang tinh thé trong kh()ng gian ba chiéu voi
kich thuée N =N x N xN_, bao gébm N, phan tir thoa
man diéu kién blen tuan hoan theo mat phang Xy. Tiép theo
la x&y dung tuong tac gitta cac spin cho bdi Hamiltonian
theo phuong trinh (1) v6i cac hang sb 1a Uy, Ty, Jva J .

Budc tiép theo 1a wra chon mot spin cia moét cdu hinh
spin bit ky voi ning lugng E thuc hién thay d6i vi tri va
trang thai cua spin d6 dé tao ra céu hinh spin thtr voi nang
luong E Céu hinh spin thir dwoc chép nhan néu thoa méan

g E % ] Qua trinh nay

diéu klen X4c suat P(E —>E,)= mln[
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Hinh 1. Két qua mé phéng Monte Carlo st dung thuat toan Wang-Landau. (A) D6 thj ning lvong E thay ddi theo nhiét do T; (B) D& thi nhiét dung riéng C,

theo nhiét do T.
s& dugc lp di 13p lai cho dén khi biéu do ning lugng H (E)
1a phang véi diéu kién sau:

H(E)295%.(H(E)) )

Cudi cuing, sau khi thu dugc két qua g(E), ta xac dinh
duoc cac dai lugng nhiét dong cuia hé.

Nang luong E :
(E)= %ZEg(E)exp(—E/kBT) (6)

Nhiét dung riéng CV

()Y

C, (7)
k,T*
Thong s trat ty dinh huéng M
1
(M) =—2 Mg(E)exp(~E/k,T) (8)
E
Sy thay d6i cua thong s trat tu vi tri X
2
_ <M 2>_<M ) 9)
Z —_ —
kT
trong do tong thong ké Z dugc xac dinh boi
E

Thong qua biéu dién cua céac dai luong trén theo nhiét d§
ta s€ xac dinh duoc nhiét do chuyén pha. Dé xem xét chuyén
pha 1a loai 1 hay loai 2, tai cac diém nhiét do chuyén pha,
ta thuc hién tinh toan ham phan bd theo nang lugng tai cac
nhiét @6 xac dinh cho bai:

P(E,T)= % g(E)exp(-E/k,T) (11)
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’ 2o -
3. Ket qua va ban luan

Trong nghién ctru nay, chiing t6i st dung mo hinh Potts
linh dong bao gom N=12° phan tur nam trong khdi hop 3
chiéu chira cac nit mang véi kich thude N=12x12x36, phu
hop véi diéu kién N<N dé dam bao trong tinh thé c6 cac
vi tri trng dé cac phan tir di chuyén. Cac gid tri hing sb
trong biéu thirc Hamiltonian (1) 1an luot nhu sau: hing sb
thé ning Lennard-Jones U, = 0,85, khoang cach gitlra cac
phan tir khi hé dat trang thai cin bang r,=1, tuong tac trao
d6i giira cac phén tir trong ciing mit phang J,=1 va tuong
tac trao di giita cac phan tr khac mat phiang J, =-0,5. Thuc
hién qua trinh m6 phéng Monte Carlo st dung thuat toan
Wang-Landau, v6i cdu tric pha smectic ban dau gdm 12 16p
phan tir, chung t6i tang nhiét do cua hé tu tur dé theo ddi din
bién qua trinh chuyén pha smectic. Pau tién, ta khao sat két
qua duong biéu dién ning luong E va nhiét dung riéng C,
theo nhiét d§ 7 biéu dién nhu ¢ hinh 1.

D@ dang nhan thiy trén d6 thi nhiét dung riéng & hinh
1B, pha smectic c6 3 diém chuyén pha lan luot tai cac nhiét
do T,=0,669, T,=0,747 va T;=0,832. Diém chuyén pha thir
nhit trong ng véi pha mat trat tu dinh huéng mot phan
trén cac 16p cta hé va diém chuyén pha cubi cing tuong
mg v6i pha ding hudéng, trong d6 cic phan tr bi mét trat
ty ca dinh hudng 1an vi tri. So sanh véi Kkét qua thu dugc o
nghién ctu trude cua ching toi [10], khi Hamiltonian cua
hé khong xét dén thanh phan thé nang Lennard-Jones thi két
qua méi cho thiy s6 luong diém chuyén pha giam nhiéu.
Diéu nay duoc giai thich 1a do dong gop ciia thé nang tuong
tac Lennard-Jones gilta cac phan tu trong cung mot 16p, dac
biét 1a 1am tang lién két giita cac 16p, dan dén pha smectic
tan chay theo tirng khdi 16p thay vi tan chay timg 16p mot
nhu trude day [10].
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Hinh 2. Két qua mé phéng Monte Carlo str dung thuat toan Wang-Landau. (A) D6 thj thong sé trat tw vi tri M theo nhiét d T; (B) D6 thi sw thay déi théng s6

trat tw vi tri y theo nhiét do T.

Hinh 2 m6 ta két qua thong s6 trat tu dinh huéng M va
su thay ddi cua thong s6 trat tu dinh hudng y phu thudc vao
nhiét do 7. Hinh 3 va 4 1an luot biéu dién d6 thi nhiét dung
riéng va thong s6 trat tu vi tri duoc cho boi hé sb khuéceh tan
D phu thudc vao nhiét d6 str dung thuat toan Metropolis. Do
thong s trat tu vi tri dugc cho boi do thi hé sé khuéch tan
khong dugc tinh todn dua vao ham mat d¢ trang théi g (E),
nén hé sé khuéch tan duoc tinh toan thong qua mo phong
Monte Carlo sur dung thudt toan Metropolis voi cac hé“mg s6
giit nguyén nhu trong thut toan Wang-Landau. Do vay, vé
mat dinh lugng, cac nhiét do chuyén pha thu duoc khi su
dung 2 thuat toan la c6 su chénh I¢ch tai dd thi nhiét dung
riéng trong hinh 1B va hinh 3, vi vay khi nhan xét két qua
6 hinh 4 ta hoan toan chi quan tim vé mit dinh tinh. Tiép
theo, sau khi x4c dinh dugc cac diém chuyén pha, ta s€ khao
sat su bién doi cac thong s6 trat tu dinh hudng va thong )
trat tu vi tri tai 3 diém chuyén pha vua thu duoc dya vao
hinh 2, 3 va 4.

12

10F

0,4 0,6 0,8 1 1,2 1,4 1,6

T
Hinh 3. B thi nhiét dung riéng C, theo nhiét d T st dung thuat toan
Metropolis.
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Tai diém chuyén pha thir nhat 7,=0,669, tuong (g véi
dinh thir nhét trén d6 thi C,. Quan sat hinh 2A nhén thy, trat
tu dinh huéng M giam nhanh tir 1,0 xudng 0,67, twong (mg
(12-4)/12~0,67, cho thdy phéan tir & 4 16p bé mit cta tinh
thé c6 su mat trat tu dinh hudng. Bén canh do, tai dd thi hé
s6 khuéch tan nhu hinh 4, cic phan tir khong c¢6 sy thay doi
vé trat ty vi tri. Didu nay cho théy, tai diém chuyén pha thir
nhit, cac phéan tir van giit nguyén trat ty vi tri va mot s6 1op
phan tu bé mit cua pha smectic c6 su thay ddi vé trat tu dinh
hudng. Két qua nay dwoc giai thich ring, nhiét ning cung
cap chua du 16n dé pha v cac lién két giita nhitng phan tir
tinh thé long, do do6 chung chi dao dong xung quanh truc

phan t va lam mat di mot phfin trat tu dinh hudng.

Tai diém chuyén pha thtt hai 7,0,747, tuong tng véi
dinh thr hai ctua nhi¢t dung riéng trong hinh 1B. Cac phan
tir bt dAu c6 sy mat trat tu veé vi tri duge thé hién qua su
tang 1én cta do khuéch tan (hinh 4), dong thoi trat ty dinh

0,7F

04 06 0,8 1 1,2 14 16
T

Hinh 4. B4 thi hé s6 khuéch tan theo nhiét do T sir dung thuat toan
Metropolis.
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hudng cling giam (hinh 2A). R rang, khi nhiét d6 cta hé
tang dan 1én cac phan tir & mot s6 16p ngoai cung bét du tan
chay ra, thé hién sy mét trat ty ca vé dinh hudng va vi tri.

Tai diém chuyén pha tht ba T=0,832, ta thiy sy giam
dot ngdt cua thong s trat tu dinh hudng M trong hinh 2A va
dinh nhon trong dd thi X, thong sb trat tu vi tri cling tang rat
nhanh trong hinh 4. Diéu nay cho thiy, tai nhiét 46 chuyén
pha nay, cac phan tir & cac 16p con lai mét hoan toan trét tu
dinh huong va trat tu vi tri, hay noi cach khac, tai nhiét do
nay pha smectic chuyén sang pha dang huéng. Su gian doan
ciia thong sd trt ty trén hinh 2A tai nhiét do 7, 1a mot trong
nhitng ddu hiéu cta chuyén pha bac nhat.

Dé khao sat chi tiét bac chuyén pha tai ting diém nhiét
d6 chuyén pha. Chung toi thiét lap biéu dd phan bd ning
lugng tai cac diém nhiét do trén. Két qua thu dugc cho théy,
tai nhi¢t do T, dd thi co dang phan bd Gauss trén hinh 5A
1a dic trung cia chuyén pha bac 2, twong tng v6i chuyén
pha mat trat tu dinh hudng cua cac phan tir dinh xr tai cac
16p bé mit, hoan toan phu hop véi két qua nghién ctru trude
day vé mo hinh Potts [15]. Tai nhiét d¢ 7,va T, d6 thi phan
b ning lugng theo nhiét do co dinh kép (hinh 5B va 5C) da
minh chiimg cho loai chuyén pha bac nhét trong chuyén pha
tinh thé long smectic. Tai hai nhiét do nay, hé dong thoi xay
ra mat trat tu vé dinh hudng va trat tu vi tri.

So sanh véi két qua cua nghién ctru trude [10], mic du
xét trong mang tinh thé 3 chiéu, nhung do lién két giira cac
phan tir & cac 16p 1an can 13 rat yéu nén mé hinh c6 thé xem
nhu “gia” 2 chiéu (quasi-2D). Mac dit mé hinh di mé ta
t6t qua trinh tan chay ciia smectic theo timg 16p (tir 16p bé
mit dén cac 16p bén trong), tuy nhién chua thuc su khao sat
chi tiét dugc hanh vi cta cac phan tir khi xay ra qua trinh
chuyén pha. Trong nghién ciru nay, chung toi di thém thé
nang Lennard-Jones, ting d6 16n lién két gitra cac phan tir &
khac 16p, dua mo hinh vé 3 chiéu (3D), dong thoi giam do
linh dong cuia cac phan tir tinh thé long.

Céc két qua thuc nghiém vé chuyén pha smectic - dang
hudéng, voi mot s6 loai hop chit khac nhau nhu ciu trac
hat virus semi-flexible [16], hop chat 12 CB [17], di tim
ra chuyén pha smectic bac nhét. Bén canh do, két qua thuc
nghiém ciing tim thdy sy dong ton tai pha smectic va pha
dang hudng tuong tmg v4i khoang nhiét d6 khi bat dau xay
ra qué trinh chuyén pha va chuyén pha hoan toan & nhiét do
cao. Qua trinh nay da dwoc giai thich chi tiét nho nhitng két
qua mo phdng cua ching toi.

4. Két luan

Trong nghién ctru ndy, pha smectic cua tinh thé 16ng bao

gdm cac phan tir sip xép theo timg 16p, mdi 16p gom cac

phan tir ¢6 cung dinh huéng duge mé phong bang mé hinh
Potts linh dong 6 trang thai. RS rang, cac phan tu duy tri

@) 1 ® !
0,8 0,8
0,6 0,6
e ?
3 2
0.4 &~ 04
0,2 0,2
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0 - 0 ‘ ‘
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Hinh 5. Két qua mé phéng Monte Carlo siv dung thuat toan Wang-Landau. (A) B thi ham phan bé theo ndng lvong E tai nhiét do T,=0,669; (B) D6 thi ham
phan b theo néng lwong E tai nhiét do T,=0,747; (C) D6 thi ham phan bé theo nang lwvong E tai nhiét do 7,=0,832.
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cAu truc pha bdi trat tu dinh hudng va trat tu vi tri dugc
biéu dién thong qua cac twong tic vi md trong biéu thirc
Hamiltonian. Két qua mo phong ciia ching t6i di trinh bay
chi tiét qua trinh chuyén pha smectic - ddng huéng hay hanh
vi cua cac nguyén ti trong qua trinh nhiét do cta hé tang
dan va dan t6i chuyén pha. Cu thé, khi nhiét do ctia hé ting
1én dén khoang 7,=0,669, cic phan tir 6 16p bé mat bt dau
mat trat ty dinh hudng va sau d6 di chuyén 1é€n nhiing vi
tri trong. Trong khi do, cic phan tir & cac 16p 151 bén trong
c4u trac tinh thé 16ng van giit nguyén trat ty dinh hudng va
trang thai tinh thé long. Khi nhiét d6 cua hé dat gia tri du
16n 7,=0,832, trat tu dinh hudng va trat tu vi tri mat hoan
toan, pha smectic chuyén sang pha chat 16ng dang hudng.
Bén canh d0, két qua nghién ctru di giam duogc sé chuyén
pha trung gian so v6i nghién ctru trude (chi con mot chuyén
pha tai 7,=0,747) va chuyén pha ¢ nhiét do cao thé hién r5
la chuyén pha bac nhat, hoan toan phu hop vdi két qua thuc
nghiém. Tuy nhién, mo6 hinh mé phong con bi gidi han bdi
s trang thai kha di ctia cac phan tir tinh thé 1ong. Trong cac
nghién ctru tiép theo, ching t6i s& xay dung mot sb mo hinh
spin nhu mo hinh spin XY, mé hinh Heisenberg nham mé ta
t6t hon vé trang thai ctia cac phan tir tinh thé 1ong.

LGOI CAM ON

Nghién ctru nay dugc hd tro kinh phi tir d& tai nghién
ctru thugc Trung tam Vat ly Qudc t€, Vién Vat ly, ma so
ICP.2022.16. Céc tac gia xin tran trong cam on.
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Phan hity cdc hop chat chong chay co phot pho
béi to hop cac chung vi khun phan lap tir song To Lich, Ha Noi

Nguyén Thi Lan Anh’, Trin Thi Thu Lan, Pham Thi Phuong, Tran Thi Thu Hién, Pao Hai Yén
Viéen Hoa hoc, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuong Nghia Do, qudn Cau Gid)}, Ha Noi, Viét Nam
Ngay nhan bai 21/7/2023; ngay chuyén phan bién 23/7/2023; ngay nhan phan bién 4/8/2023; ngay chép nhén ding 8/8/2023

Tém tit:

Hop chit chéng chay co phot pho (OPFRs) bi phan hity béi té hop 10 chiing vi khuin dwoc phén lap tir song T
Lich, Ha Noi bi 6 nhiém cac OPFRs. T hop vi khuin dwoc nudi cay trén méi trwong A-Cl cé bd sung riéng 1é cac
hop chit thugc OPFRs (ndng dd 10 mg/l) cho két qua mat d quang & bwde séng 600 nm nam trong khoing 1-1,5. TH
hop 10 chiing vi khuin nay ¢ kha ning phin hiiy tris(2-ethylhexyl) phosphate (TEHP) dat hi¢u suét 98,5 va 100%
sau 2 va 3 ngay nudi. Triethyl phosphate (TEP) ciing bi phan hity 76,1 va 100% sau 2 va 5 ngay nudi cAy. Hiéu suit
phéan huy trimethyl phosphate (TMP), tris(2-chloroethyl) phosphate (TCEP), tris(1,3-dichloro- -2-propyl) phosphate
(TCDPP) va tributoxy ethyl phosphate (TBEP) dat 97-100% sau 4 ngay nudi. Trong thi nghiém b6 sung hon hop 7
chit thugc OPFRs c6 nong do 10 mg/l moi hop chit, chi c6 TEHP bi phan hiy hoan toan sau 6 ngay nuéi. Hiéu sut
phéan hiy cua cac OPFRs khac tang Ién tir 93,2 dén 100% sau 6 ngay nudi. So sanh toc do phan huy cac hop chét
thudc OPFRs & ca 2 thi nghiém, két qua thé hién miu nudi cdy c6 bo sung tirng hop chit riéng 1é cho tdc dd phan
hiiy xay ra nhanh hon so véi khi bé sung hén hop cic OPFRs.

Tir khda: cac hop chit chong chay co phot pho (OPFRs), phin hity, tributoxy ethyl phosphate, triethyl phosphate,

tris(1,3-dichloro-2-propyl) phosphate, tris(2-chloroethyl) phosphate, tris(2-ethylhexyl) phosphate.

Chi s6 phén logi: 1.4,1.6

1. Ddt van de

OPFRs 1a cac hop chdt ma nguyén tir hydro cua axit
photphoric dugc thay thé bang cic nhom thé hydrocarbon
khéc nhau nhu aryl, ankyl va ankyl clo héa. Cac hop chat
nay c6 tac dung trc ché hoéa hoc ddi v6i qué trinh d6t chay
va ¢6 xu hudng giam tinh dé chay ciia cac san pham chia
chung. Cac OPFRs dugc st dung rong rai lam chét chéng
chay trong cac san pham tiéu ding khac nhau nhu dét may,
dién tir, vat liéu cong nghiép va do noi that dé ngan nglra
nguy co hoa hoan. Ngoai ra, chung cling dugc st dung trong
san xuit chat lam déo, chéng tao bot hodc chéng mai mon
trong son mai, chit long thuy lyc va danh bong san [1].
Céac OPFRs dai dién cho mdt nhom céac hop chét ¢o pham
vi rong vé do phan cuc, hoa tan va do bén cua chiang. Hién
nay, cac hop chat polybrominated diphenyl ethers (PBDE)
d4 bi cAm sir dung trong cac nganh coéng nghiép do tinh bén
vitng, kha ning tich liiy sinh hoc trong chudi thirc an dudi
nudc va trén can cling nhu doc tinh ctia n6. Do do6, viéc san
xudt va sir dung cac OPFRs da ting 1én dang ké trong nhiing
nim gan day. Tiéu thy toan ciu cua cac chét chéng chay
phét pho hitu co ting tir 186.000 tan nim 2001 1én 680.000
tan nam 2015, v6i ude tinh tang hang nam 1a 4,6% [2]. Céc
nuée chau A - Thai Binh Duong (nhu Trung Quéc, An P9,
Nhat Ban va Han Quéc) tao thanh thi truong khu vuc 16n

*Tac gia lién hé: Email: lananh86dn@gmail.com
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nhat cho OPFR va chiém 55% luong tiéu thu OPFRs toan
cau vao nam 2018 [2]. Hau hét cac hop chit chong chay
(halogen, co phét pho) duoc phan tan vat 1y va tao lién két
yéu véi vat liéu nén trong qua trinh tong hop nén ching dé
dang dugc phong thich vao moi truong thong qua cac qua
trinh bay hoi va bién di cua vt liéu trong sudt qua trinh st
dung san pham. Do d6, cac OPFRs da dugc phat hién trong
cac moi truong khac nhau, bao gdm khong khi trong nha va
bui, khi quyén, nudce thai, nude bé mat, nude bién, dat, tram
tich va cdc mau sinh hoc nhu mau, sita va nhau thai [3].

Céc nghién ctru gan day tap trung vao viéc danh gia
ddc tinh cua OPFRs va céc tac dong ti€u cuc co thé ¢6 cua
ching. Con ngudi khi bi nhiém OPFRs do tiép xtic qua da,
hay qua duong an udng s& giy ra anh huong xau dén sic
khoe nhu nhiém doc than kinh, nhiém doc té bao, nhiém
doc gen, réi loan noi tiét va co tac dung gy ung thu tiém
tang & cac sinh vét séng... [4]. Dac biét la mbi lo ngai vé
cum este phdt phat co chtra nhém clo ciia chat chdng chay
gdm TCEP, tris(2-chloroisopropyl) phosphate (TCPP) va
tris(1,3-dichloro-2-propyl) phosphate (TDCPP). Hop chat
TCEP va tri-n-butyl phosphate (TnBP) dugc bao céo 1a cé
dic tinh gay doc than kinh sau khi tiép xuc lau dai. Ngoai
ra, TCEP va TDCPP di dugc chimg minh 13 nhitng chat
gay ung thu, trong khi TCPP va TBEP cling bi nghi ngo 1a
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Abstract:

Organophosphate flame retardants (OPFRs) are
degraded by a consortium of 10 bacterial strains isolated
from the To Lich river, contaminated with OPFRs. The
bacterial consortium is cultured in an A-Cl medium
supplemented individually with OPFRs (10 mg/l),
resulting in optical density at 600 nm ranging from 1
to 1.5. The consortium of 10 bacterial strains exhibits
the ability to degrade tris(2-ethylhexyl) phosphate
(TEHP) by 98.5 and 100% after two and three days of
cultivation, respectively. Triethyl phosphate (TEP) is
also degraded by 76.1 and 100% after two and five days
of cultivation, respectively. The degradation efficiency
of trimethyl phosphate (TMP), tris(2-chloroethyl)
phosphate (TCEP), tris(1,3-dichloro-2-propyl)
phosphate (TCDPP), and tributoxy ethyl phosphate
(TBEP) is also in the range of 97 to 100% after four
days of cultivation. In the experiment adding a mixture
of 7 substances in OPFRs at a concentration of 10 mg/1
for each compound, only TEHP is completely degraded
after six days of cultivation. The degradation efficiency
of other OPFRs increases from 93.2 to 100% after six
days of cultivation. Comparing the degradation rates of
OPFRs in both experiments, the results indicate that the
cultures supplemented with each compound individually
exhibit a faster degradation rate than when a mixture of
OPFRs compounds is added.

Keywords: degradation, organophosphorus flame
retardants (OPFRs), tributoxy ethyl phosphate, triethyl
phosphate, tris(1,3-dichloro-2-propyl) phosphate, tris(2-
chloroethyl) phosphate, tris(2-ethylhexyl) phosphate.

Classification numbers: 1.4, 1.6
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chat gay ung thu [5]. Nghién ctru ctia X. Liu va cs (2012)
[6] cho thdy, mot s6 hop chit OPFR nhu TDCPP, triphenyl
phosphate (TPhP), TCrP c6 kha ning gay rdi loan ndi tiét va
c6 thé anh huong dén su can bang hormone gidi tinh.

Do nhu ciu sir dung cac OPFRs ngdy cang ting va anh
hudng x4u dén strc khoe, nén su xuat hién cuia OPFRs d6i
v6i moi trudng 1a mdi quan tam 16n dbi véi cac nganh khoa
hoc va cong nghiép trong nhitng nim gan ddy. Ngoai ra, cac
OPFRs thugc nhom alkyl clo héa duoc coi 1a nhing chat gay
6 nhiém bén do kha ning kho phan huy ciia chung. Cho dén
nay, mot s phuong phap loai bo OPFRs da dugc nghién ctru,
nhu quang xtc tac, phan (mg Fenton va sy phan huy bang vi
sinh vét [7]. Trong cic phuong phap néu trén thi xtr 1y bing
phuong phép sinh hoc dugc xem 1a mot cach tiép can phu
hop dé loai bo cac OPFRs khong mong mubn mot cach hiéu
qua, tiét kiém chi phi va than thién v6i moi truong. Hién
nay, trén thé giéi co it nghién ciru vé cac vi sinh vét thuin
khiét c6 kha nang phan huy cac OPFRs. Mot s6 ching vi
khuén thudc chi Roseobacter, Rhodococcus, Sphingopyxis
[7], Sphingomonas, Sphingobium va Brevibacillus [8] da
duoc bdo cao c6 kha nang phan huy cac OPFRs. Theo céac
tai liéu tiép can duoc, hién nay nghién ctu vé kha nang phan
huy cac OPFRs béng vi sinh vat & Viét Nam con it. Do do,
muc ti€u cia nghién ctu nay la danh gia kha nang phan huy
cac OPFRs boi t6 hop vi khuan dugc phan 1ap tir song TO
Lich, Ha Noi bi 6 nhiém cac OPFRs.

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

BWTLI,
BWTL3,

Céc ching vi khuan Achromobacter sp.
Pseudomonas sp. BWTL2, Bordetella sp.
Pseudomonas sp. BWTL4, Pseudomonas sp. BWTLS,
Achromobacter sp. BWTL6, Rhizobium sp. BWTL7,
Rhizobium sp. BWTLS, Pseudomonas sp. BWTL9 va
Pseudomonas sp. BWTL10 dugc ldy tir bo suu tip cua
Phong Hoa sinh Mbi trudng, Vién Héa hoc c6 nguon goc
duoc phan lap tir nudc thai song T6 Lich bi 6 nhiém céc
OPFRs.

Maéi truong A-Cl ¢6 thanh phan méi truong: glucose 10
g/, (NH,),SO, 1 g/l, MgSO,.7H,0 0,2 g/, Ca(NO,),.4H,0
0,032 g/l, cao nam men 0,5 va 1 ml/l dung dich vi lugng,
pH 7. Dung dich vi luong bao gdm 500 mg FeSO ,7H,0,
143 mg MnSO,2H,0, 22 mg ZnSO,7H,0, 12 mg
CoS0,.7H,0, 3 mg CuSO,.5H,0, 2,3 mg Na,WO,.2H,0 va
2 mg Na,MoO,.2H,0 trong 1 1 nude cat [9].

Hoba chit: 7 chat tiéu chuan chéng chay co phét pho,
gém TMP, TEP, TEHP, TBEP, TPhP, TCEP va TDCPP dugc
cung cip boi Dr. Ehrenstorfer (LCG, DPirc). Cac chat chuin
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ddng hanh (TEP-d15, phosphoric acid tripropyl ester-d21
phosphoric acid, tributyl ester-d27, triphenyl phosphate-d15
va tris(2-ethylhexyl) phosphate-d51) dugc cung cap boi
Toronto Research Chemicals Inc. (Canada). Dung moéi phan
tich methanol duoc cung cp bai Cong ty Merck (Ptic). Tat
ca cac dung cu thuy tinh da duoc rira va tring bang dung
moi trude khi st dung. Methanol dugc st dung dé chuan bi
dung dich hdn hop (chira tit ca cac chat phén tich, nong do
4.000 mg/l) va dung dich duong chuan (1-100 pg/l) dugc
sir dung trong khi phén tich ndng d6 cua cac OPFRs. Dung
dich gbc hdn hop da chuin bi dugc gitr & -20°C.

2.2. Phwong phap nghién ciru

2.2.1. Su phdn hity cdc OPFRs béi hon hop cac ching
vi khudn

Céac ching vi khuan dugc nudi lic & 150 vong/phit,
30°C trong 24 gio dé tang sinh khéi. Sau dé, dich nudi ciy
té bao dugc ly tam (6.000 vong/phit trong 10 phiit) va dugc
rira 3 1an bang moéi truong A-Cl. Dich nudi cdy huyén phu
(OD600~0,2) cua 10 ching vi khuan dugc chuyén sang binh
tam giac 250 ml c6 chira 80 ml méi truong A-Cl da bo sung
10 mg/l OPFRs riéng 1¢ (thi nghiém 1) va hon hop 7 OPFRs
v6i ndng d6 10 mg/l mdi hop chét (thi nghiém 2) 1a nguon
carbon va phét pho dé danh gia sy phan huy cac OPFRs
trong 6 ngay nudi cdy (theo co ché dong trao doi chat). Mau
dbi ching chi chira méi trudng va cac OPFRs c6 ndng do
nhu trén. Mai thi nghiém duoc lap lai 3 lan. Mau nudi céy
dugc ldy tai thoi diém 0, 1, 2, 3, 4, 5 va 6 ngay dé xac dinh
nf”)ng d6 ctuia cac OPFRs va tdc do sinh truong cua vi khuan
dua trén phuong phap do mét d6 quang ¢ budc song 600 nm
(OD,,,) str dung mdy quang pho Hitachi UV-2900 (Hitachi,
Nhat Ban).

2.2.2. Binh lwong hop chat OPFR

Hé théng UHPLC (UltiMate 3000+, Thermo Scientific,
MA, M¥) két hop véi may quang phd MS/MS (API 3200),
hé théng sinh hoc tng dung - MDS SCIEX (My) dugc
sir dung dé phan tich cac OPFRs trong nghién ctru nay.
Cot HILIC ché d6 hdn hop Acclaim (2,1x150 mm, 5 pm,
Thermo Fisher) da duogc chon dé tach cac chat phéan tich
muc tiéu. Nhiét do budng cot duoc duy tri & 35°C. Pha di
dong bao gdbm 2 kénh, kénh A (nudc siéu tinh khiét) va
kénh B (acetonitrile). Téc d6 dong pha dong 1a 0,3 ml/phiit.
Chuong trinh gradient dung méi dugc minh hoa nhu sau:
giit 30% kénh B trong 5 phiit dau tién, ting tuyén tinh Ién
70% kénh B sau 8 phut, taing nhanh 1én 100% kénh B sau
13 phat, sau d6 giam dan xudng chi con 30% kénh B sau
15 phit, duy tri t6i da 20 phut trude khi tiém mau tiép theo.
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Trong may do MS/MS, ché d6 ion héa phun dién dwong
[10] va ché d6 giam sat nhiéu phan tng (MRM) da duoc
str dung. Cac thong sb chinh tdi vu bao gdm: dién ap phun
ion 5.000 V, ép suat khi va cham 0,02 MPa, ap suat khi vo
boc 0,18 MPa va ap suat khi phu 0,22 MPa. Nhiét do nguén
dugc dit & 400°C. Phan mém TraceFinder 4.0 duoc st dung
dé xur ly tap dir lidu.
2.2.3. Phan tich thong ké

Dit liéu va phén tich théng ké dugc thyc hién bang phan
mém GraphPad Prism 8.0.2. Tat ca cac thi nghiém dugc
thyc hién 13p lai 3 14n va biéu thi dudi dang  d6 léch chuan.
Phén tich phuong sai 1 chidu (ANOVA) dugc st dung dé
xac dinh su khéac biét dang ké giita cac gia tri, sau d6 1a thu
nghiém so sanh boji s6 T3 cua Dunnett. Xac suat p<0,05
dugc coi la co ¥ nghia thong ké.

)’ 2o -
3. Ket qua va ban luan

3.1. Puwong cong sinh truéng ciia hén hop cdc chiing
vi khudn trén moi truong cé bé sung OPFRs

Két qua & hinh 1 cho thay, kha ning sinh trudng cua cac
mau nudi cdy co bd sung cac OPFRs khac nhau va 0D,
dat 1,05 dén 1,5 sau 6 ngay nudi cay. Tuy nhién, trén moi
truong c6 bod sung hop chat TPhP va TEP, hdn hop 10 ching
vi khuén sinh truéong tot nhat va dat gia tri mat do quang
~1,5 sau 6 ngdy. Mét do quang thip nhét cta hdn hop cac
chung vi khuan dugc quan sat trén moi truong A-Cl cd bd
sung thém hop chat TCEP dat gia tri OD,,=1,054. Hon hop
céc chung vi khudn nuéi trén cac méi trudng cd bd sung cac
OPFRs khéc cho mat d6 quang nam trong khoang tir 1,1 d&én
1,4. Trén moi truong A-Cl ¢6 bd sung hdn hop cac OPFRs,
cac chung vi khuan phat trién chdm hon so v6i mau nudi ciy
chi b6 sung riéng 1é tmg OPFRs, OD,, dat 1,1 sau 6 ngay
nuoi cay (hinh 1).

1,6
-~ VP
1,4
12 = TEP
£ 104 ~ TCEP
D" 0,8 -+ TDCPP
O 0,6 —— TPhP
0,4 -~ TBEP
0,2 = TEHP
0,0 T T T T T 1 -+ H&n hop OPFRs

0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 1. Pwéng cong sinh trwéng clia td ho'p cac chiing vi khuan trén moi
trwong A-Cl c6 b sung cac OPFRs.
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Trong qua trinh phan hiy cua tirng OPFRs, R. Hou va cs
(2021) [11] ciing nhan thdy sinh khdi vi sinh vat ting manh
v6i OD,, khi tang dan tir 0,1 dén 2,5. Két qua nghién ctru
cta ching t6i cling tuong dong voi nghién ctru nay, khi thiy
c6 su tang truong va phat trién cua cac chung vi khudn sau 6
ngay nuoi cay trén moi trudng cod b6 sung cac OPFRs. Trong
qua trinh sinh truéng vi sinh vét dan thich nghi va st dung
OPFRs lam ngudn carbon va phdt pho cho sy ton tai cta
chung. Trong hé thong trao ddi chit, chat nén dé phan huay
duogc wu tién sir dung 1am ngudn ning luong va ngudn carbon
cho sy phat trién cua vi sinh vét trugc khi cac OPFRs cung
cap du luong carbon. Theo d6, qué trinh ddng chuyén hoa cta
OPFRs khong halogen hoa va cic nguon hitu co bén ngoai co
thé tao diéu kién thuén loi cho qua trinh phan huy cac chat 6
nhiém nay.

3.2. Kha nang phén hiiy riéng lé cic chit thugc OPFRs
bai to hop cac chiing vi khuan (thi nghiém 1)

Kha nang phéan huy mdi hop chit OPFRs trong méi trudng
A-CI ¢6 bd sung riéng timg loai hop chit OPFRs (10 mg/l)
boi hdn hop 10 vi khuan duge khao sat trong 6 ngay nudi cay
va két qua thé hién & bang 1 va hinh 2. Sau 1 ngay, hi¢u suat
phéan huy cta cac hop chat TMP, TEP, TCEP, TDCPP, TBEP
va TEHP boi hon hop cac ching vi khun con thap, trong khi
hén hop cac ching vi khuan phéan hity TPhP dat 100%, khac
biét c6 y nghia so vdi cac OPFRs con lai (bang 1 va hinh 2).
Tuy nhién, két qua phan tich & hinh 2 cho thay, hop chit TPhP
rat d& bi phan huty ngay ca khi khong c6 mit cta vi sinh vat
(méu dbi chtmg). Sau 2 ngay, hdn hop 10 chung vi khudn ¢
kha ning phan hiy TEHP cao nhit dat 98,5%, tiép theo la
TEP v6i hiéu sudt phan huy 76,1%. O ngay thir 3, hiéu suat
phan huy TMP, TCEP, TEP, TDCPP, TBEP va TEHP ciing
tang cao (81,2-100%), trong d6 hdn hop cac ching vi khuan
phan hity TEP va TEHP cao nhat dat 1dn luot 98,7 va 100%,
khéc biét ¢6 y nghia thong ké so véi mau dbi ching. Kha ning
phén huy cac OPFRs cua hdn hop céc chung vi khudn tiép tuc
tang sau 4 ngay nuoi céy, trong d6 TMP, TEP, TDCPP, TPhP
va TEHP c6 hiéu sudt phan huy cao nhét (100%). Tiép theo
13 2 hop chat TCEP va TBEP ciing dat hiu suét phan hiy lan
luot 14 97 va 97,3%. Dén ngay tht 5, sy phan hiy cac OPFRs
dat 100% (bang 1 va hinh 2).

Bang 1. Hiéu suat phan hiy cac hop chat OPFRs theo thoi gian boi to
hop vi khuan.

Thoigian  Hiu sult phin hity (%)

(ngay)  TMP TEP TCEP  TDCPP  TPhP TBEP  TEHP
0 0 2 13 0,1° 0,7 0° 4,0

1 26 36,1 267 33ime 100"ra ] geampr 7 3dloar
2 48 guede 76 |tk 55 Qom0 (3 gegbar  [(Qdmy  5ina 98 5ekor
3 g ubedel Qg 7uhi  g] gbekim  gg [chiao  J(Qdm gD dima  ]((fnoa
4 100 100 97 100 100 97,3 100

5 100 100 100 100 100 100 100

Cac gia tri trung binh trong cting mot ngay theo sau cé cac ky tw giéng nhau
biéu thi sw khac biét c6 ¥ nghia thng ké p<0,05.
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Hinh 2. Kha ning phan hily cac chat thuéc OPFRs theo thoi gian béi to
hop 10 chiing vi khuan.

Két qua nghién ctru ctia chiing toi vé t6 hop ching vi
khuan c6 kha ning phan hity hiéu qua cao ddi véi OPFR
clo hoa ciing twong ddng véi cong bd ciia S. Takahashi va
¢s (2010) [9]. Nghién ciru nay da ching minh rang, 2 ching
Sphingomonas sp. TDK1 va Sphingobium sp. TCM1 c6 kha
nang phan huy TCEP va TDCPP mot cach hiéu qua bang
cach thuy phan cac lién két phosphotriester ciia chiing, tao
ra 2-chloroethanol (2-CE) va 1,3-dichloro-2-propanol (1,3-
DCP) duéi dang chat chuyén hoa tuong tmg tir TCEP va
TDCPP. J. He va cs (2023) [12] da cong bd chung vi khuin
phan lap Ochrobactrum tritici WX3-8 c¢6 kha nang phan huy
75% TEHP sau 104 gio trong diéu kién téi wu tai 30°C va

1n
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pH 7. Phan tich sau hon vé con dudng trao doi chat cho thay,
con duong chuyén hoa phan huy sinh hoc TEHP ¢6 thé la:
tri(2-ethylhexyl) phosphate — di(2-ethylhexyl) phosphate
— mono(2-ethylhexyl) phosphate — axit photphoric va tao
ra 2-ethylhexanol. Két qua cho thiy, TEHP dugc chuyén
héa bai phan ting O-dealkyl héa [12]. 2 mau lam gidu tir hon
hop cac ching vi khuan Acidovorax spp., Sphingomonas
spp. va hon hop cua Acidovorax spp., Aquabacterium spp.,
Sphingomonas spp. c6 kha nang st dung 20 uM TCEP va
TDCPP nhu 1a ngudn phdt pho duy nhét va phan hay hoan
toan trong 6 gio [13].

3.3. Khda ndng phin hity OPFRs béi hén hop cdc
chiing vi khudn (thi nghiém 2)

O thi nghiém 2, hdn hop ca 7 OPFRs c¢6 ndng do 10
mg/l/mdi hop chat dugc bd sung cliing luc vao moi trudng
nudi cdy A-Cl dé danh gia sy phan hiy cta cic OPFRs bai
t6 hop vi khuan. Nhin chung, hiéu suit phan huy cta tit ca
cac OPFRs déu ting sau 6 ngay nudi cdy (bang 2 va hinh 3).
Trong d6, hop chat TPhP va TEHP cho hiéu suit phan hiy
cao nhét sau 1 va 6 ngay nudi cdy (100%) so voi cac OPFRs
con lai (bang 2 va hinh 3). Tuy nhién, két qua phan tich cho
thy, hop chat TPhP d& bi phan huy ngay ca khi khong ¢
mat cia vi sinh vat. Trong méi truong A-Cl ¢6 bd sung hdn
hop cac hop chat OPFRs, kha ning phan hity ciia mdi hop
chat OPFRs con thap sau 1 ngay nudi cay, trong d6 hdn hop
10 ching vi khuan c6 kha ning phan hity TEHP cao hon
cac OPFRs con lai (43,8%). Sau 3 ngay, TEHP dat hi¢u sudt
phan hiy cao nhat (92,1%), khac biét c6 y nghia thong ké
s0 v6i cac hop chit OPFRs con lai. Pén ngay tht 5, hiéu
suat phan huy ciia cic OPFRs ting lén (76,2-99,4%), cao
nhét 1a hop chat TEHP (99,4%) va TDCPP (94,8%). Hiéu
sudt phan hity cta cac hop chét

Bang 2. Hiéu suat phan hay theo thoi gian ciia hén hop cac hop chét
OPFRs b&i té hp vi khuan.

Thisi gian  HiéY suét phén hity (%)

(ngd)  7Mp  TEP  TCEP TDCPP TPhP  TBEP  TEHP
0 32 0 0 14 0 0 1,1

1 1500 126 164 Q7@ jQQihm g 43 geimon
2 2530 Jpuk ok g3 g oQdmm 3] Jew 763k
3 B9 465Uk So T T4 gk (ognn 3416w g) ks
4 S6,gtck  SSWik  77%Wmo  gggmbw  QQdms 49 Jtm  gg jskn
5 T6tek 4T ggSHm  gqgdom  QQeb 767w 9 g
6 g4l 945k  93W  9ggr o0 953k 00

Céc gia tri trung binh trong cling mét ngay theo sau cé cac ky tw gibng nhau
biéu thj su khac biét cé y nghia thong ké p<0,05.

Tuy nhién, khi so sanh v&i két qua & bang 1 cho théy,
khi dugc nudi cdy trong méi truong cd bd sung hdn hop
ctia ca 7 hop chat OPFRs, hiéu sudt phan huy ctia mdi hop
chat OPFRs sau 6 ngay nudi cdy & thi nghiém 2 xdy ra cham
hon so v&i thi nghiém 1 chi bd sung riéng timg hop chat
(bang 1 va bang 2). Vi du tir két qua & bang 1 va 2 cho thdy,
sau 3 ngdy nudi cdy, 2 hop chit OPFRs l1a TMP va TEP &
thi nghiém 1 bi phan huy dat hiéu suit 1an luot 1 92,7 va
98,7%, cao hon so v6i hiéu suit phan hity cta 2 hop chét
nay & thi nghiém 2 (43,9 va 46,5%). Két qua nay c6 thé 1a
do khi b6 sung hdn hop cac OPFRs di lam ting ndng do cac
hop chat nay nén gay ra trc ché t6i sinh truong ciia vi khuan,
do d6 lam gia tri OD giam (hinh 1). Theo cong b cua L.
Pang va cs (2018) [14], t6 hop cac chung vi khuan thudc
chi Flavobacteria, Bacillus, Alcaligene va Pseudomonas cé
thé phan huy cac hop chit OPE nhu 1a TCEP, TCPP, TnBP,
TPhP, TBEP c6 trong bun thai bang ca con duong dong trao

A el - B - .

OPFRs tang cao sau 6 ngay nudi @ Boichirng (€ Mau nuoi cay

. . 12
cay, trong d6 hop chat TEHP bi =z 1 o TMP

A 5 4 0 , —_ 10 10 = TEP
phén hiy cao nhat (100%), kha,c 2 . % N o TCEP
biét c6 ¥ nghia so voi hop chat % o E o ~+ TDCPP
TMP, TEP, TCEP va TBEP & E’ . ° . + TPhP

ey nghia p<0.05. Sau 6 ngdy 2 ,| . B ] i
muc yrng 1a p<U,U5. Sau 6 ngay 2- S 21 = TEHP
nudi cay, su phan huy TMP, TEP, 0 e Z 0

TCEP va TBEP béi hdn hop cac o 1 2z 3 4
Théi gian (ngay)

chung vi khuan khac biét khong
¢6 y nghia théng ké& & mirc 5%
(hinh 3).

chaing vi khuén.
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1
5 6 0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 3. Kha ning phan hiy hén hep cac hop chat OPFRs theo th&i gian b&i hén hop cua 10
chuing vi khuan. (A) Mau di chirng khdng bd sung vi khuan; (B) Mau nudi cay cé bd sung hdn hop 10
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d6i chat va khoang hoa sinh hoc. Nghién ctru ctia Y. Yang va
¢s (2020) [15] cling da chiing minh r'ﬁmg, Pseudarthrobacter
va Sphingopyxis 1a cac chi chiém uu thé trong t6 hop vi sinh
vat trong qua trinh phan hiy sinh hoc TPhP va c6 kha nang
phan huy 92,2% TPhP hiéu qua trong vong 4 gid trong didu
kién ti wu (pH 7, sinh khéi vi khuan 1 g/l trong lugng udt,
30°C, ndong d6 ban dau TPhP 3 umol/l). Do d6, khi sir dung
hén hop cac chung vi khudn c6 thé lam ting téc do phan
huy cac OPFRs.

4. Két luan

T hop 10 ching vi khuan phéan 1ap tir séng To Lich,
Ha Noi bi 6 nhim cac chdt OPFRs c¢6 kha ning phan hay
ca 7 chat thuoc OPFRs véi hiéu suat phan hity khac nhau.
Céac mau nudi cay trén mdi truong ¢ bo sung riéng 1é timg
chat OPFRs cho thiy, téc do phan hity nhanh hon so véi cac
mau nudi ciy trén mdi trudng co bd sung hdn hop cac chat
OPFRs.

Day la nghién ciru dau tién ¢ Viét Nam danh gia kha
ning phan huy cac chat OPFRs bang t6 hop cac chung vi
khuan. Khi str dung t6 hop cac ching vi khuan, cac chat
OPFRs bi phan hity hoan toan trong thoi gian ngan. Dya
vao cac két qua dat duoc trong nghién ctru nay, ching toi
s& huéng dén nghién ciru tng dung xt Iy cac chit 6 nhiém
OPFRs trong nudc thai ¢ Viét Nam.

LO1 CAM ON

Céc tac gia xin chan thanh cam on dé tai “Nghién ctru sy
phan huy cac hop chét chdng chay co phét pho tir cac chiing
vi sinh vat phan 1ap ¢ Viét Nam” (mé s6 VHH.2023.10) do
Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam hd trg kinh phi nghién ctru.
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Nghiép ctru thanh phan héa hoc va hoat tinh khang vi sinh vit
clia tinh dau [a loai Moc hwong balansa (Aristolochia balansae Franch.,)

Luu Pam Ngoc Anh"2*, Bui Viin Huéng"2 D6 Vin Truwong', Nguyén Thi Kiéu Oanh?
'Bdo tang Thién nhién Viét Nam, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuong Nghia Pé, qudn Cau Gidy, Ha Néi, Viét Nam

’Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam, 18 Hodang Quéc Viét, phuwong Nghia D6, qudn Cau Giéy, Ha Noi, Viét Nam
$Truong Dai hoc KH&CN Ha Néi, Vién Han lam KH&CN Viét Nam, 18 Hoang Quoc Viét, phuong Nghia Do, qudn Cau Gicfy, Ha Néi, Viét Nam

Ngay nhan bai 1/7/2022; ngay chuyén phan bién 4/7/2022; ngay nhan phan bién 26/7/2022; ngay chép nhan dang 29/7/2022

Tom tit:

Moc hwong balansa (Aristolochia balansae Franch.) thugc phan chi Siphisia ho Moc hwong (Aristolochiaceae) 1a
loai diic hiru hep, phan bo & mién Bic Viét Nam. Nghién ciru 1an diu tién xac dinh thanh phin héa hoc va hoat tinh
khang vi sinh vit ciia tinh diu 14 dwogc thu tai huyén Ba Thudrc, tinh Thanh Héa vao thang 11/2021. Tinh diu thu
nhéin dwoc bang phwong phap chung cit 16i cudn hoi nwéc siv dung thiét bi Clevenger va phén tich bing phuwong
phap sic ky khi - khoi phé (GC-MS). Ham hrgng tinh diu thu dwoc & 14 13 0,15% trong lwgng twoi, tinh dau c6 mau
vang nhat, nhe hon nuée. Thanh phin tinh dau x4c dinh dwge 63 hgp chit chiém 78,58% tong ham lwong tinh dau.
Thanh phin chii yéu 1a cac sesquitecpen va sesquitecpen chira dxy. Cac thanh phan chinh gom y-eudesmol (6,98%
téng ham lwgng tinh diu), a-humulene (6,22%), p-selinene (4,5%), Eudesma-4(14),7(11)-diene (3,53%), a-trans-
bergamotene (3,27%), Limonene (3,02%). Két qua thir hoat tinh khang vi sinh vt tir tinh diu l4 ¢6 tic dung thip
dbi véi cac chiing vi sinh vat d6i khang & nong do 10%.

Tir khéa: Aristolochia balansae Franch., GC-MS (sic ky khi - khoi phd), khang vi sinh vit, sesquitecpen, tinh dau.

Chi s6 phén logi: 1.4,1.6

1. M6 dau

Chi Moc huong (4ristolochia) gdm khoang hon 600 loai
v6i 3 phan chi Aristolochia, Siphisia va Pararistolochia.
Day 1a chi 16n nhat trong ho Moc huong (Aristolochiaceae)
thuoc bo HO tidu (Piperales), phan bd rong chu yéu & cac
vung nhié¢t doi, can nhié¢t déi va mot sb vung 6n doi [1-3].
O khu vuc chau A, nam Trung Quéc va Viét Nam duge coi
la nhitng trung tdm da dang céc loai thudc chi Aristolochia
[4-6]. Phan 16n cac loai thudc chi Aristolochia 13 ngudn
thire an cho sdu non cta nhiéu loai buém Phuong thudc
ho Papilionidae [7]. Bén canh do, nhiéu loai cling dugc
str dung 1am thudc chita cac bénh nhu thuy thiing, phong
thiing, cudc khi thip thiing [8, 9]. Pong thoi, cac loai thude
chi nay ciing duoc coi nhu mot nguyén lidu trong diéu tri
chéng ung thu, chdng viém, diéu tri bénh ta, cic van dé vé
da va cac loai vét cén, ddt khac nhau cta dong vat va con
trung... [10].

Tir nhitng gia tri y hoc ¢d truyén d6, mot s6 nghién ciru
vé gia tri str dung ctia cac loai thudc chi Aristolochia trén thé
gi6i da st dung phuong phép chiét xuit cac hoat tinh tir cac
bo phéan khac nhau ciia cdy dé nghién ciru vé cac khia canh
duoc 1y cua cac loai thugc chi nay. Két qua di chi ra nhidu
loi ¢6 kha ning khang ung thu, khang vi khudn, chong 6xy
hoéa, khang noc doc ran, khang viém nhu 4. bracteolata, A.
indica, A. longa, A. fordiana, A. ringens [11-16].

*Tac gia lién hé: Email: ngocanh@vnmn.vast.va
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O Viét Nam, Moc huong balansa c6 tén khoa hoc 1a
Aristolochia balansae Franch. thudc phan chi Siphisia,
dugc Franchet mo ta nam 1898 1a loai dac hitu hep, phan bd
& Ha Noi, Ninh Binh, Thanh Hoa, mién Béc Viét Nam [17-
19]. Theo V.V. Chi (2012) [9], v6 than cia loai Mc huong
balansa dugc dung dé chira 1i, bi tiéu tién, c6 khi con duge
dung chira thdp khop. Cho dén nay, ngoai cong trinh cia
N.Q. Binh va ¢s (2021) [20], L.H. Truong va cs (2020) [21]
nghién ctru thanh phan hoéa hoc tinh dau tir 14, than va ré
ctia loai A. petelotii ciing nhu thanh phan doc té bao tir loai
Isotrema tadungensis, ching toi chua nhan thiy c6 nghién
ctru vé thanh phan hoa hoc tinh dau loai 4. balansae va hoat
tinh khang vi sinh vat cua ching. Trong pham vi bai bao
nay, chung t6i nghién ctru vé thanh phan hoa hoc tinh dau
va hoat tinh khang vi sinh vét cta loai 4. balansae thu tai
huyén Ba Thudc, tinh Thanh Hoa.

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

La ctia loai Moc huong balansa thu vao ngay 30/11/2021
tai Khu Bao ton Thién nhién Pu Ludng (Thanh Hoéa), ky
hiéu mau 1a Aristo 6 (hinh 1). Mau dugc xac dinh tén boi
Do Vin Truong - Bdo tang Thién nhién Viét Nam. Tiéu ban
dugc luu git tai Bao tang Thién nhién Viét Nam.
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Abstract:

Aristolochia balansae Franch. belonging to Aristolochia
subgenus Siphisia (Aristolochiaceae) is rarely distributed
in Northern Vietnam. This study is the first time to
determine the chemical composition and antimicrobial
activity from essential oils of leaves collected in Ba
Thuoc district, Thanh Hoa province in November 2021.
The essential oils from the leaves of A. balansae were
obtained by hydrodistillation using Clevenger-type
apparatus and analysed by gas chromatography coupled
with mass spectrometry. The yield of the essential
oil was 0.15% of fresh weight, the essential oil is light
yellow, lighter than water. Sixty-three components were
identified, which present 78.58% of the total composition
of the leaf’s essential oil. The main components were
sesquiterpenes and oxygenated sesquiterpenes. The
constituents occurring in higher amounts in the essential
oil were y-Eudesmol (6.98% of the total composition of
the leaf’s essential oil), a-Humulene (6.22%), p-Selinene
(4.5%), Eudesma-4(14),7(11)-diene (3.53%), a-trans-
Bergamotene (3.27%), and Limonene (3.02%). This
essential oil showed weak antimicrobial activities to
most of the tested microbial strains in a concentration
of 10%.

Keywords: antimicrobial activity, Aristolochia balansae
Franch., essential oil, GC-MS (gas chromatography
coupled with mass spectrometry), sesquiterpene.

Classification numbers: 1.4, 1.6
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Hinh 1. Hinh thai loai Méc hwong balansa. (A) Nhanh mang 13; (B)
Mat trén 1; (C) Mat dwoi 1a; (D) Mat sau hoa; (E) Mat bén hoa; (F) Hinh
thai qua.

2.2. Phwong phap nghién ciru

Phirong phap tach chiét tinh dau: La Moc huong balansa
(900 g) dugc bam nho va chung cit bang phuong phap 16i
cudn hoi nuée sir dung bo chung cit tinh dau c6 hoi luu
Clevenger (Thermo Fisher Scientific, Waltham, My) trong
thoi gian 3 gid ¢ ap sudt thuong theo Dugc dién Viét Nam
IV [22]. Tinh dau dugc lam khan bing Na,SO, va bdo quan
trong tu lanh ¢ nhiét d6 4°C.

Phiwong phdp phan tich thanh phan héa hoc tinh dau:
Hoa tan tinh dau di dwoc lam khan trong 1 ml n-hexan tinh
khiét voi ndng do 1%.

GC-MS: DPinh tinh thanh phﬁn hoa hoc tinh dau duge
thuc hién b?mg thiét bi GC-MS Thermo Scientific Trace
1310 ghép ndi v6i Detector ITQ 900 (Thermo, bay ion). Cot
phan tich TG-5MS, kich thude 30 m x 0,25 mm x 0,25 mm
v6i khi mang 1a Heli. Nhiét d6 budng bom mau 1a 260°C.
Nhiét do Detector 1a 240°C. Chuong trinh nhiét d§ 60°C (2
phut), ting 4°C/phut dén 220°C, giit ¢ nhiét do nay trong
10 phut.

Viéc xac dinh cac thanh phén dugc thuc hién trén co
s& cua cac chi s6 RI (Retention indices), xac dinh véi cac
ddng dang n-alkan (C8-C20), trong cing mot diéu kién sic
ky. Pong thoi so sanh véi phd khdi luong tim kiém trong
thu vién NIST 17, Wiley 8, dit liéu Adam 2017. Ty 1€ % céc
thanh phﬁn trong tinh dau duoc tinh toan dya trén dién tich
peak sic ky va khong sir dung yéu té diéu chinh [23]. Mau
duoc phan tich tai Bao tang Thién nhién Viét Nam, Vién
Han 1am Khoa hoc va Cong ngh¢é Viét Nam.
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Phuwong phap thur hoat tinh khang vi sinh vdt: Cac ching
vi sinh vat dugc st dung dé thir hoat tinh khéang khuén gém:
vi khuan gram duong: Enterococcus faecalis (ATCC 29212),
Enterococcus faecalis (ATCC 51229), Staphylococcus
aureus (ATCC 29213); vi khuan gram am: Escherichia coli
(ATCC 25922), Klebsiella pneumoniae (ATCC 700603),
Listeria monocytogenes (ATCC19115); nAm men Candida
albicans (ATCC 10231).

Hoat tinh khang vi sinh vat kiém dinh duoc thuc hién
dua trén phuong phap pha lodng ndng d6 [24]. Hoat tinh cta
mau thir duge thé hién thong qua phan tram e ché vi sinh
vat kiém dinh dugc cua tinh dau ¢ néng dd 10% sau 18 gio.
Chuén bj dung dich vi khuan va ndm véi nong do 1,5x108
CFU/ml.

Tién hanh thir: Hat 180 ul dich vi khuan/nim men vao
dia 96 giéng. Sau d6, 20 ml tinh dau nguyén chét dugc nho
déu xudng cac giéng, mdi ndng do lap lai 3 1an. Voi giéng
d6i chung duong va am nho 1an lugt 20 pl hdn hop khang
sinh (kanamycin va tetracyclin, ndng d6 dung dich gbc 1a
2,56 mg/ml) va méi trudng nudi cdy. Po OD,,, ¢ thoi diém
ngay sau khi nho mau thir (t,)- U dia 96 giéng 37°C qua dém
(18 gio) vado OD (t,).

% - [(tldca - tOdca) - (tlmiu - tOmﬁu)]/(tldca_ tOdca)
trong d6, dca 1a ddi chig am.

Mau duoc tién hanh thir nghiém tai Khoa Khoa hoc Su
song, Truong Pai hoc Khoa hoc va Cong nghé Ha Noi, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

3. Két qua va ban luan
3.1. Thanh phéin héa hoc tinh diu

Tinh dau tir 14 loai Moc huong balansa thu dwoc bing
phuong phap chung cit 16i cubén hoi nudc c6 ham luong
0,15% trong lugng tuoi. Tinh dau thu dugc c6 mau vang
nhat, nhe hon nuée. Két qua phan tich thanh phén hoa hoc
dugc thé hién & bang 1.

Két qua bang 1 cho thay, tinh dau trong 14 da xac dinh
dugc 63 hop chét, chiém 78,58% tong ham lugng tinh dau.
Céc thanh phan chinh trong tinh dau 1a y-eudesmol (RT:
31,5, 6,98%), a-humulene (RT: 26,44, 6,22%), B-selinene
(RT: 27,47, 4,5%), Eudesma-4(14),7(11)-diene (RT: 27,33,
3,53%), a-trans-bergamotene (RT: 25,39, 3,27%), Limonene
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Bang 1. Thanh phan héa hoc cta tinh dau tir I4 loai Méc hwong balansa.

g‘* Don chit R RP :,r/flé ;fl_:"'r Don chit R RP f/flé
1 o-pinene 932 937 028 36 6,9-guaiadiene 1447 1444 208
2 Camphene 946 952 053 37  Aistolene 1453 1453 2,16
3 24(10)thujadiene 952 9% 021 38  o-humulene 1459 1454 622
4 prthujene 972 96 013 39  Valerena-47(11)-diene 1465 1460 1,10
S Sabinene 975 974 080 40 P-acoradienc 14711470 0,76
6 2-carene 91 91 1,02 41 d45dicpi-aristolochene 1474 1473 088
7 o-phellandrene 1004 1002 045 42 Eudesma-4(14),7(11)-diene 1488 1481 353
§  o-ferpinene 1016 1017 097 43 f-selinene 1492 1490 450
9 o-cymene 1025 1026 155 44 o-selinene 1500 1498 228
10 P-phellandrene 10291029 029 45 p-dihydro agarofuran 1505 1503 0,78
11 trans-f-ocimene 1048 1049 040 46  G-amorphene 1510 1512 081
12 yerpinene 1059 1059 038 47 p-curcumene 15151515 022
13 Terpinolene 1089 1088 092 48  f-cadinene 1519 1518 027
14 Benzyl nitrile 1142 1144 031 49 7-epi-c-selinene 153 1522 (21
15 Camphor 1146 1145 282 50 d-cadinene 1528 1523 278
16 Menthone 1156 1152 0,64 51 Furopelargone A 15441540 1,05
17 Pinocarvone 1164 1164 0,12 52 Cadala-1(10)38-triene 1552 1555 0,97
18 p-menthan-3-one 1166 1166 022 53 Germacrene B 1559 1561 0,98
19 Terpinen-4-ol 182 177 039 54 Cis-muurol-S-en-d-0-0l 1563 1561 0,96
20 y-terpineol 1% 119 049 55  Guaiol 1607 1600 0,79
21 Limonene 125 1125 302 56  p-himachalene oxide 1617 1616 1,01
22 Tsobornyl formate 1229 1232 067 57 y-eudesmol 1629 1632 6,98
23 Pulegone 12421237 113 58 Selina-3,11-dien-6-c-0 1642 1644 218
M trans-pmenth-2-en-T-ol 1257 1261 L1359 Cadalene 1679 1676 135
25 Isobornyl acetate 1287 1286 0,63 60  Cyperotundone 1700 1695 1,75
20 G-clemene 1340 1338 116 61 Cyclocolorenone 1759 1760 0,17
27 o-cubebene 13521351 055 62 p-eudesmol acetate 1792 1792 0,19
28 Ylangene 1370 1372 LIS 63  n-octadecane 1800 1800 0,19
29 Tsoledene 374 13% 111 Téng s6 78,58
30 a-copaene 1378 1376 128 Monotecpen hydrocarbon 1047
31 Tepi-sesquithujene 1392 1391 081 Monotecpen chira Oxy 0,45
30 o-gurjunene 1410 1409 081 Sesquitecpen hydrocarbon 42,65
33 P-funcbrene 1418 1414 054 Sesquitecpen chira oxy 17,02
34 (E)-caryophyllene 1425 1419 202 Céc hop chit khie 199
35 otrans-bergamotene 1439 1435 327

RI (Retention index): chi s6 lwu git; a: chi sb trén cot TG-5MS; b: theo tai liéu
[23].
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Hinh 2. Séc ky db tinh dau l4 loai Moc hwong balansa.

(RT: 19,81, 3,02%) va cac thanh phan khac (RT: thoi gian
luu, don vi: phut).

Trong tinh dau 14 ciia loai Moc huong balansa ciing xac
dinh duogc thanh phin sesquitecpen va secquitecpen chira
oxy chiém wu thé véi ty 1& 42,65 va 17,02%, tuong tng
tong ham lugng tinh dau, con cac hop chat monotecpen va
monotecpen chira 6xy chiém 11,16 va 6,45% tuong tng
(hinh 2).

3.2. Khd ning khdng vi sinh vt ciia tinh dau Mpc
hwong balansa

Két qua thir kha nang khang vi sinh vat cia tinh dau véi
7 ching vi sinh vét kiém dinh cho thay, tinh dau tir 1a cua
loai Méc huong balansa c6 kha ning khang tuong ddi véi
hau hét cac ching vi sinh vat kiém dinh, tuy nhién hoat tinh
{rc ché chua dugc cao (bang 2). Tir két qua nghién ctru nay
c6 thé dinh hudng qua trinh nghién ctru thir nghiém tiép
theo d6i v6i cac thanh phan tir dich chiét voi cac loai dung

moi khac nhau dé c6 thé tng dung trong thuc té.

4. Két luan

Ham luong tinh dau tir 14 cua loai Moc huong balansa
dat 0,15% trong lugng tuoi. Thanh phan trong tinh dau chu
yéu 1a cac sesquitecpen va sesquitecpen chira 6xy, cac hop
chat khac chiém ty 1 khong déng ké. Cac thanh phan chinh
ctia tinh dau 1a y-eudesmol (6,98%), a-humulene (6,22%),
B-selinene (4,5%), Eudesma-4(14),7(11)-diene (3,53%),
a-trans-bergamotene (3,27%), Limonene (3,02%). Khac
v6i nghién clru ciia N.Q. Binh va cs (2021) [20] khi nghién
ctru thanh ph::in hoa hoc tinh dau tir 14, than, ré cta loai A.
petelotii thu tai Lai Chau cho thiy, Safrole (10%), linalool
(6,99%), spathulenol (6,61%) va menthol (5,64%) la cac
thanh phan chinh trong tinh dau 14 cta loai nay. Tinh dau
14 loai Moc huwong balansa c6 kha ning khang hau hét cac
ching vi sinh vat kiém dinh v&i nong d6 10%, tuy nhién
hoat tinh trc ché thdp. Nghién ciru gop phan bd sung thanh
phan hoa hoc tir tinh diu 14 cua loai A. balansae va ¢ thé
dinh hudng cho qua trinh nghién ctru thir nghiém tiép theo
dbi véi cac thanh phan tir dich chiét tir cac bd phan khac
nhau cua loai nay.

Bang 2. Két qua khang vi sinh vat kiém dinh cta tinh diu Méc hwong balansa.

Gram (+) Gram (-) Néim men
Miu E. faecalis E. faecalis S. aureus E. coli K. pneumoniae L. monocytogenes C. albicans
ATCC 29212 ATCC 51229 ATCC 29213 ATCC 25922 ATCC 700603 ATCC 19115 ATCC 10231
% e ché sinh truong vi sinh vat kiém dinh
Tinh déu 14 (nong 9 10%) 245 10,2 472 226 378 15,2 22
Béi chimg duong 91,5 94,2 92,6 91,8 94.5 934 89,5
1
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Tuyén trung ky sinh thwe vat ghi nhin trén ciy Lan hai dai cuon
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Tom tit:

Chi Lan hai (Paphiopedilum Pfitzer) gdm nhiéu loai thuc vat bi de doa tuyét chiing. Nhitng nhém tuyén triung thuc
vat trén cac loai Lan da dwgc cong b6 cho théy, nhom tuyén trung than 14 va nhém hai ré déu c6 mat giy hai truc
tiép doi véi cac loai chi Lan hai. Bén canh do, tuyen trung thue vat cling 1a mgt trong nhirng méi giéi cho nhém bénh
hai khac xdm nhép gay thiét hai vé pham chat dbi véi cac cdy Lan thwong mai. Do vay, nghién ctru nay dwoc thue
hién véi muc tiéu budc diu xac dinh loai tuyen trung chinh ky sinh Lan hai dai cudn [Paphiopedilum appletonianum
(Gower) Rolfe 1896] thu dwgc tai rirng ty nhién Ba Na (Pa Ning) dé phuc vu phong chong bénh hai thye vat trong
cong tac bio ton loai Lan hai nay. Két qua nghién ctru 14n diu tién ghi nhan 12 loai tuyén trung ky sinh thwe vt
xung quanh viing ré Lan hai dai cudén & Viét Nam. Nghién ciru da mé té 2 loai chinh gy hai (Paratrichodorus minor
va Helicotylenchus dihystera) c6 mat do cao trong dit va xuat hién trong ca than, ré dé cé thé dwa ra cac bién phap

phong trir thich hop trong qua trinh bio ton loai Lan hai quy hiém nay.

Tir khda: bio ton, Pa N:clng, Lan hai dai cudn, tuyén trung ky sinh thue vat.

Chi s6 phén loai: 1.6
1. Dat van dé

Tuyén tring ky sinh thyc vat 1a mot trong nhimng tac
nhan gay hai chinh trén nhiéu loai cdy trong va phan b6 ¢
nhiéu ving sinh thai khac nhau [1]. Tai nhiéu ving san xuét
trén thé gioi, tuyén trung thuc vat gay tac hai lon dbi voi san
xuét nong nghiép, mirc do tan pha cua ching ddi véi cay
trong 1a rat 16n [1]. Cac cdy trong khac nhau & cac hé sinh
thai khac nhau c6 thanh phan loai tuyén trung ky sinh khéc
nhau. O Viét Nam da c6 nhiéu nghién ctru vé tuyén tring
thuc vat. Cac nghién ciru cha yéu & cac hé sinh thai nong
nghiép, tap trung vao cac loai cdy kinh t& nhu ho tiéu, ca
phé, duoc ligu, cay an cu, an qua... [2-5]. Tuy nhién, nhiing
nghién cuu tuyén trung thyc vat lién quan dén hé sinh thai
rung con han ché, dac biét nhitng loai thuc vat ¢ trong Sach
do Viét Nam.

Chi Lan hai gdm nhiéu loai thuc vat bi de doa tuyét ching
[6]. Nhitng nghién ctru vé tuyén tring ky sinh trén Lan ciing
da duoc nghién ctru & My, An P9 va Han Qudc thé hién
mot s6 loai gy hai chinh nhu: Ditylenchus, Aphelenchoides
[7-10], Helicotylenchus [11]. Nhitng nhém tuyén trung da
dugc cong bd trén Lan cho thdy, nhom tuyén tring than 1a
[8, 12] va nhom tuyén tring hai than, r& [10] déu c6 mit
va gdy thiét hai vé thuong mai d6i véi Lan [11], ciing nhur

*Tac gia lién hé: Email: tqphap@gmail.com
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la mdt trong nhitng moi gidi cho nhom bénh hai khac xam
nhép vao Lan [13].

Do vay, nghién ctu nay dugc thyc hién voi muc tiéu
budc dau xac dinh loai tuyén tring chinh ky sinh Lan hai
dai cubn (Paphiopedilum appletonianum (Gower) Rolfe)
thu dugc tai ring tu nhién Ba Na (Pa Na:mg) dé phuc vu
phong chéng bénh hai thuc vat trong cong tac bao ton loai
Lan hai quy hiém nay.

2. Vat liéu va phuong phap nghién ciiu
2.1. Thu thap mau vt

Phuong phép khao sat thu miu tuyén trung thuc vat
duoc tién hanh thu mau ngau nhién & cac tham thyc vat dai
dién, gdbm 10 mau 14, ré va dat xung quanh ré cta Lan hai
dai cudn tai Ba Na (Pa Ning) (hinh 1). Thu miu dat theo
phuong phap ctia N.N. Chau (2003) [14]: & mdi géc cay,
gat 16p tham muc bén trén bé mait, tién hanh léy mau ¢ do
sau 10-20 cm. Cac mau déat dugc bao quan trong tai nilon
c6 ghi day du thong tin vé thoi gian, dia diém ldy mau, dic
diém sinh canh thu mau; riéng mau ré va than 1a, diung dé
phan tach tuyén tring dwoc bao quan trong diéu kién mat
cho dén khi dugc phén tich, tranh tiép xtic tryc tiép voi anh
nang mit troi.
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Abstract:

The genus Paphiopedilum Pfitzer includes many plant
species that are threatened with extinction. The groups
of plant-parasitic nematodes that have been published
parasitising orchids show that the stem and leaf nematode
group and the root nematode group are all present and
cause direct damage to this orchid genus. Besides, plant-
parasitic nematodes are also one of the vectors for other
pests to invade and cause quality damage to commercial
orchids. Therefore, this study was carried out with the
goal of initially identifying the main nematode species
that parasitises Paphiopedilum appletonianum (Gower)
Rolfe 1896 collected in Ba Na natural forest (Da Nang) to
serve for prevention of plant diseases in the conservation
of this orchid species. As a result, for the first time, 12
species of plant-parasitic nematodes associated with
Paphiopedilum appletonianum in Vietnam have been
recorded. The study has described the two main species,
Paratrichodorus minor and Helicotylenchus dihystera,
that are present with high density in soil and that
are present also in stems and roots, what enables the
appropriate preventive measures could be undertaken
during the conservation of this rare orchid species.

Keywords: conservation, Da Nang, Paphiopedilum
appletonianum, plant-parasitic nematodes.

Classification number: 1.6
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Hinh 1. Thu thap mau trén Lan hai dai cuén P. appletonianum
(Gower) Rolfe. (A) Cay |4y mau; (B) Mau |4 va ré.

2.2. Phwong phap tach loc tuyén trung tir dit va mo

thuc vit

Tuyén trung dugc tach lgc tu dat theo phuong phép loc
tinh duoc mo ta boi N.N Chau va cs (1993) [15]. Mau ré

dugc tach loc truc tiép trén kinh hién vi soi noi.

2.3. Phwong phap xv ly, lam trong va lam tiéu bdn

tuyén trung

- C6 dinh tuyén tring: Phuong phap c¢b dinh tuyén tring
dugc thuc hién theo W.D. Courtney va cs (1995) [16]:
Tuyén tring thu dugc s& chia lam 2 phan, mot phan bi giét
chét bang nudc néng 50-60°C trong thoi gian 1 phat, roi
chuyén sang ¢ dinh trong dung dich TAF (Formalin 40% 7

ml, Triethanolamine 2 ml, nudc cit 91 ml).

- Lam trong tuyén tring va lén tiéu ban cé dinh: Tuyén
trung sau khi ¢6 dinh bang dung dich TAF dugc chuyén
sang lam trong chim qua cac ndng do cdn va glycerin khac
nhau. Tuyén tring dugc 1én tiéu ban c¢6 dinh theo mé ta
dugc dé cap boi N.N. Chau (2003) [14].

2.4. Phuwong phap phdn loai hinh thai

Tuyén trung sau khi 1én tiéu ban dugc do va chup anh
trén kinh hién vi Carl-Zeiss Axiolab Al. Chi sb hinh thai
lugng (morphometrics) ciia con céi dugc thuc hién theo
M.R. Siddigi (2000) [17]. Tuyén tring s& duoc phéan loai
hinh thai dya trén khoa phan loai cia N.N Chau va cs (2000)
[18].
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3. Két qua va ban luan

Tong sd loai ghi nhan trén Lan hai dai cudn trong
khu vyc thu miu gdom 12 loai xung quanh ving ré:
Aphelenchus mirzai Das, 1960; Tylenchus elegans de
Man, 1876; Ditylenchus sp.; Criconemella curvata de
Grisse & Loof, 1965; Helicotylenchus crenacauda Sher,
1966; Helicotylenchus dihystera (Cobb, 1893) Sher, 1961;
Helicotylenchus erythrinae Golden, 1956; Helicotylenchus
1981; Paratylenchus
aculentus Brown, 1959; Tylenchulus semipenetrans Cobb,

falcatus Eroshenko & Nguyen,

1913; Xiphinema insigne Lo00s,1949; Paratrichodorus
minor = Nanidorus minor (Colbran, 1956) Siddiqi, 1974.
Mac du vay, ) lugng ca thé ciia hdu hét cac loai rat it, ngoai
trir loai Paratrichodorus minor (215+25 ca thé/250 cm?
dat) va Helicotylenchus dihystera (18622 ca thé/250 cm?
dat). Hon nira, Paratrichodorus minor va Helicotylenchus
dihystera con xuét hién trong than ctia loai Lan hai dai cudn
Paphiopedilum appletonianum.

3.1. M6 td loai phé bién

3.1.1. Paratrichodorus minor = Nanidorus minor

(Colbran, 1956) Siddiqi, 1974

Con cai: Co thé sau xir 1y nhiét thuong cong vé phia
bung. L bai tiét ndm cach dau khoang 89,6-102,1 pm vé
phia sau, & vi tri van thyc quan rudt. Ving méi tron, 16
amphid c6 thé quan sat 15 voi miéng dang khe hep, chiéu
rong bang 1/2 dudng kinh ctia viing moi; fovea cé dang thoi
va kéo dai vé phia sau. Phan hinh chop - bang 1/2 chiéu dai
cua stylet, kich thuéc onchiostylet khoang 32,5 um. Vulva
dang 18, tron, thanh trudc vagina cutin hoa rat manh. Tui
chtra tinh ¢6 hodc khong c6, néu c6 thi ndm gitra tir cung va
ong dén trimg. Co 2 budng trimg, trudce va sau co thé; noan
bao xép thanh hai ddy. Mot cip 16 co thé bén nim ngay sau
vulva. Rudt sau hoi cham hodc khong phu phan dau cua
rectum. Pudi tron véi mot doi 16 dudi nam gan mit dudi
hodc gan vé phia bung ctia dudi.

Nhan xét: Chi s6 hinh thai cia quan thé loai
Paratrichodorus minor twong dong véi cac nghién ciu
trudc do cia M.W. Allen (1957) [19] va N.N. Chau (1997)
[20], ngoai trir kich thudc co thé va chi s6 “a” 16n hon so
v6i mo ta trude d6 (bang 1, hinh 2). Nghién ctru nay di bo
sung cac chi s6 do quan trong khac cua loai nhu chidu dai
thuc quan, chiéu rong co thé, chidu dai tir dinh dau dén 16
bai tiét, chiéu dai budng trimg trude, chiéu dai budng trimg
sau dé c6 thé so sanh véi cac loai gan gili.
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Bang 1. So sanh hinh thai lwong con cai Paratrichodorus minor.

Chi 58 imh thé Méu v‘z,‘l‘t t‘r.én . M.W.Allen  N.N. Chau
Lan haidaicuon  (1957)[19]  (1997) [20]

Chibu di co thé (um) 55677 021*586532) 460-710 (5:350 &0

Chiu dai thye quin () (11007 152* 111126 0

Chiéu rong co thé (um) (3227’?; 53’; 0)

Chiéu dai onchiostylet (m) ?32 1’ ?li 23’i ) 3347 (332 05-33)

Chiéu dai tir dinh dau dén 16 bai tiét (um) (8:975‘1321)

Chiéu dai budng trimg truéc (um) (190162&19226 5 16-24

Chiéu dai budng trimg sau (jum) (9628861213119 5 13-26

¢ (211531;7;1) 1520 (210 ;23,5)

b Gssy WM g

v (5428911 2;56 5 50-56 4653

)

Hinh 2. Hinh thai hién vi loai Paratrichodorus minor. (A) Toan bo co
thé con cai; (B) Phan trwéc co thé (st: vi tri onchiostylet); (C) Gitra co
thé (v: vi tri vulva). Thwéc do: (A): 50 pm; (B) va (C): 20 pm.

3.1.2. Helicotylenchus dihystera (Cobb, 1893) Sher, 1961

Con cai: Sau khi ¢6 dinh co thé thuong xodn cong mot
phan co thé. Ving méi tron, hinh ban cau va khong tach
biét voi dudng vién co thé, c6 3-4 vong dau. Khung dau
kitin h6a manh. Kim hut phat trién, mép ngoai gdc kim hut
thudng vat 1én. Diéu trudc thon dai, didu giira kha phat trién
¢6 hinh 6 van va duoc co hoa, van diéu giita cutin hod r&
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rang. Thuc quan tuyén phii vé phia bung. L3 bai tiét nim
phia trén vi tri ciia van thuc quan - ruét. Hemizonid nam &
phia trén 13 bai tiét 1-2 vong cutin. Vulva & giita co thé voi 2
budng trimg cin ddi vé phia trudc va phia sau co thé. Budng
trimg thuong c6 mot hang té bao tring, tai chira tinh tron
khong r& ranh gidi v6i duong vién tir cung, khong chira tinh
tring. Ving bén v6i 4 duong bén va chap lai gan cubi dudi.
Puoi thuong cong vé phia lung, mit dudi cé thé nho ra hoic
cét cut. S6 vong dudi 6-8 vong cutin & phia bung. Phasmids
nam phia truée 16 hau mon 8-10 vong cutin (hinh 3).

Hinh 3. Hinh thai hién vi loai Helicotylenchus dihystera. (A) Toan bd
co thé con cai; (B) Phan truéc co thé; (C) Vung gitra co thé (v: vulva);
(D) va (E) Vung sau co thé (ph: phasmid; anus: hau mén). Thuéc do:
(A): 50 pm; (B-E): 10 pm.

Nhan xét: Cac chi s6 hinh thai quan thé Helicotylenchus
trong nghién ctru nay dugc tra theo khoéa phan loai
gidng Helicotylenchus & Viét Nam [18] phu hop véi loai
Helicotylenchus dihystera. Céc chi s6 hinh thai twong dong
v6i cac mo ta trude do cia S.A. Sher (1966) [21] va N.N.
Chau (1996) [22], ngoai tru bién dong 16n cua chiéu dai
co thé, chi s6 “a”, chiéu dai kim hut (bang 2). Nghién ciru
ciling bo sung cac chi s6 hinh thai quan trong khac cua loai
Helicotylenchus dihystera phuc vu cho nghién ctru sau hon
ctia bién dong quén thé loai sau nay.
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Bang 2. So sanh hinh thai con cai loai Helicotylenchus dihystera (um).

o Mo Miu vt trén S.A. Sher (1966) N.N.Chau (1996)
Chilsd hinh thi Lan hai dai cuén 1] 22
Chidu dai co thé 678623 (527-788) 590-790 632 (570-690)
Chidu dai kim hit 256+1,6 (23,7-28) 2528 254 (2525.5)
Chiéu dai phén chop kim hat 12,4£1,15(9,33-157)
Chigu rong gbe kim hut 4804 (3,2-5,6)
Chiéu cao gde kim hit 191£02 (1,53-22)
Chiéu dai tir dau dén 13 bai tiét 110£4,69 (105,4-118.6)
Chidu dai thye quan tuyén 394473 (24,12:53,72)
e 1074£9,97 (85,1-1282)
van thue quan rugt
Chidu dai tir déu dén
bt tha quin uyn 146,814 (122,5-168,3)
Khoang céch tir ddu dén vulva 436,5438,6 (341,6-501.3)
Chidu rong co thé 25,6321 (19,6-31,6)
Chidu rong co thé tai hju mon 14,5£1,5 (10,5-163)
Chiu dai dubi 16,8£2,3 (11,6-21,5)
a (chidu dai co thé/chiéu rong co thé)  26+3,1 (22,5-32,6) 2735 25.5(27.2:30,7)
bA(chleu dai co t!1e/ch1eAu dai tir dau 675408 (5.6:82) 5869 66(62)
den van thyc quan - rugt)
b’(chiéu dai co thé/chidu dai tir dinh
dau dén hét phan phu thuc quan tuyén) 4905 (4059) 4439 46(4349)
¢ (chidu dai co théfchidu dai dudi)  412:52(34,15492) 35449 443 (49,0-50)
¢ (chiéu dai dudi/chiéu rong dudi)  1,20,1 (0.8-14) 08-12
DGO (khoang cach tir gbe kim hit
R R . H -
den 10 d6 cla tuyén thue quan lung) M= UAR25)
0(DGO/chiéu daikimhit x 100) 44244 (37,8-54) 37-46
m (chiéu dai phi’m trude ctia kim hat
A + - g ..
(conus)/chiéu dai kim hit x 100 23 U5-60) 4650 023051
i 63,8542 (61,2-69.2) 60-65 57,3631

3.2. Nhom tuyén trung gdy hai trén cdy hoa Lan

Nhirng nghién ctru vé Lan trén thé giéi ciing da dugc
nghién ciru & My, An D6 va Han Qudc thé hién mot s6
loai gay hai chinh nhu: Ditylenchus, Aphelenchoides
[7-10], Helicotylenchus [11]. Trong diéu tra ciia nghién ctru
nay xuat hién loai Ditylenchus sp. va 4 loai Helicotylenchus,
khong xuét hién loai thudc gidng Aphelenchoides, nhung
xuat hién loai mang c6 kha truyén virus thuc vat Xiphinema
insigne, Paratrichodorus minor. Do viy, dic trung co thé
gdy hai cho Lan gdm nhom tuyén tring than 14, nhém mang
truyén virus va nhom ngoai ky sinh. Mot sb loai cia nhém

tuyén tring nay di ghi nhan nhiéu loai mang truyén virus
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thuc vat, trong do co loai Paratrichodorus minor [23]. Bén
canh do, Helicotylenchus dihystera ciing 1a loai da thuc c6
kha nang gay hai cho nhiéu cay trong [24], trong nghién ctru
nay lan dau tién ghi nhan xuét hién trong than ré cia Lan
hai dai cudn.

4. Két luan

Lan dau tién phat hién 12 loai tuyén tring ky sinh thuc
vét quanh vung r& Lan hai dai cubn tai Ba Na, Pa Néng. 2
loai ¢6 kha ning gay hai chinh dén Lan hai dai cuén duoc
mod ta cu thé va so sanh voi cac quan thé trude do gom
Paratrichodorus minor va Helicotylenchus dihystera. Dé
bao ton loai Lan hai dai cudn can kiém soat va danh gia mat
d6 nhiing loai tuyén tring c6 kha ning giy hai dé dua ra
duoc bién phap phong ngura thich hop.

LO1 CAM ON

Nghién ciru dugce hd trg kinh phi tir nhiém vu: “Piéu
tra, danh gia, dé xuét quy dinh, quy trinh k¥ thuat bao ton
va xdy dung mé hinh bao ton, phat trién 2 loai lan nguy
cap, quy, hiém, cé gia tri cao, dugc wu tién bao vé: Lan hai
chai (Paphiopedilum callosum (Rchb.f.) Stein) va Lan hai
dai cudn (Paphiopedilum appletonianum (Gower) Rolfe) &
Viét Nam”, ma sb: UQSNMT.01/21-23. Cac tac gia xin tran
trong cam on.

TAI LIEU THAM KHAO

[1]M. Luc, R. Sikora, J. Bridge (2005), Plant Parasitic Nematodes
in Subtropical and Tropical Agriculture, C.A.B International Institute
of Parasitology, 629pp.

[2] P.Q. Trinh, E.D.L. Pefia, C.N. Nguyen, et al. (2009), “Plant-
parasitic nematodes associated with coffee in Vietnam”, Russian
Journal of Nematology, 17(1), pp.73-82.

[3]H.T. Nguyen, Q.P. Trinh, T.D. Nguyen, et al. (2023), “Diversity
of plant-parasitic nematodes (PPNs) associated with medicinal plants
in Vietnam, Vietnamese PPN checklist and a pictorial key for their
identification”, Plant Pathology, 72(6), pp.12-30, DOIL: 10.1111/
ppa.13796.

[4] T.D. Nguyen, Q.P. Trinh (2021), “First report of an important
sheat nematode, Hemicycliophora poranga, associated with sugar
beet (Beta vulgaris L.) in Vietnam”, Helminthologia, 58(3), pp.333-
338, DOI: 10.1007/s11756-023-01417-3.

[STN.N. Chau (2017), “Two new species of plant parasitic nematodes
Hirschmanniella bananae n.sp. (Nematoda: Pratylenchidae) and
Scutellonema tanlamense n.sp. (Nematoda: Hoplolaimidae) associated
with banana in Vietnam”, Academia Journal of Biology, 39(3), pp.253-
263, DOI: 10.15625/0866-7160/v39n3.10665 (in Vietnamese).

[6] Government (2021), Decree 84/2021/ND-CP Amending
Decree 06/2019/ND-CP on Management of Endangered, Precious
and Rare Forest Plants and Animals and Implementation of The
Convention on International Trade in Endangered Species of Wild
Fauna and Flora (in Vietnamese).

[7] J.Y. Uchida (1994), “Diseases of orchids in Hawaii”, Plant
Disease, 78(3), pp.220-224, DOI: 10.1094/PD-78-0220.

&%H%%E 66(1) 1.2024

Khoa hoc Tu nhién | Khoa hoc su s6ng s

[811J.Y. Uchida, B.S. Sipes (1998), Foliar Nematodes on Orchids
in Hawaii, Cooperative Extension Service, pp.1-7.

[9] K. Leonhardt, K. Sewake (1999), Growing Dendrobium
Orchids in Hawaii: Production and Pest Management Guide,
University of Hawaii, 96pp.

[10] M.R. Cho, T.J. Kang, H.H. Kim, et al. (2012), “Survey on
nematodes in cymbidium and chemical control of Ditylenchus sp.”,
Korean Journal of Applied Entomology, 51(2), pp.153-156, DOI:
10.5656/KSAE.2012.03.0.14.

[11] R.P. Pant, N.K. Meena, R.P. Medhi (2013), “Important
diseases of orchids and their management - National Research Centre
for Orchids”, Technical Bulletin, 9, 41pp.

[12] L.M. Kohl (2011), “Foliar nematodes: A summary of biology
and control with a compilation of host range”, Plant Health Prog.,
12(1), DOI: 10.1094/PHP-2011-1129-01-RV.

[13] G.B. Bergeson (1972), “Concepts of nematode-fungus
associations in plant disease complexes: A review”, Experimental
Parasitology, 32(2), pp.301-314, DOI: 10.1016/0014-4894(72)90037-9.

[14] N.N. Chau (2003), Plant Nematodes and Prevention
Fundament, Science and Technology Publishing House, 302pp (in
Vietnamese).

[15] N.N. Chau, N.V. Thanh (1993), New Method to Separate
Nematodes from Soil and Plant Tissue, Scientific and Technical
Achievements Applied to Production, pp.41-45 (in Vietnamese).

[16] W.D. Courtney, D. Polley, V.L. Miller (1995), “TAF, an improved
fixative in nematode technique”, Plant Disease Reporter, 39(7),
pp-570-571.

[17] M.R. Siddiqi (2000), Tylenchida: Parasites of Plants and
Insects, CABI, 864pp, DOI: 10.1079/9780851992020.0000.

[18] N.N. Chau, N.V. Thanh (2000), Vietnamese Plant Parasitic
Nematodes, Science and Technics Publishing House, 401pp (in
Vietnamese).

[19] M.W. Allen (1957), “A review of the nematodes genus
Trichodorus with descriptions of ten new species”, Nematologica, 2,
pp-32-62, DOI: 10.1163/187529257x00635.

[20] N.N. Chau (1997), “On some trichodorids (Nematoda:
Trichodoridae) from Vietnam”, Inter. J. Nematology, 7, pp.80-84.

[21] S.A. Sher (1966), “Revision of the Hoplolaiminae
(Nematoda). VI. Helicotylenchus Steiner 19457, Nematologica,
12(1), pp.1-56, DOI: 10.1163/187529266X00013.

[22] N.N. Chau (1996), Plant Parasitic Nematodes Associated
with Banana in Vietnam, Thesis for Master of Science in Nematology,
University of Gent, Belgium, Gent, 69pp.

[23] B. Weischer (1993), Nematode-Virus Interactions, Springer
Netherlands, pp.217-231.

[24] P. Baujard, B. Martiny (1995), “Ecology and pathogenicity
of the Hoplolaimidae (Nemata) from the Sahelian zone of West
Africa: 7. Helicotylenchus dihystera (Cobb, 1893) Sher, 1961 and
comparison with Helicotylenchus multicinctus (Cobb, 1893) Golden,
1956, Fundamental and Applied Nematology, 18, pp.503-511.

23



mssssssm Khoa hoc Tu nhién | Khoa hoc su séng DOL: 10.31276/VIST.66(1).24-28

Ung dung chi thi mi vach DNA-ITS2
dé dinh danh mot s6 mau dwge liéu
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Ngay nhén bai 17/4/2023; ngay chuyén phan bién 20/4/2023; ngay nhan phan bién 2/5/2023; ngy chip nhan ding 8/5/2023
Tom tit:

Ngay nay nhu ciu sir dung thao dwgc lam thude hd tro diéu tri va bao v¢ strc khée con ngwdi ngay cang tang, Cung véi
sw phat trién ciia thi trwong thio dwoc, tinh trang gian 1an va lam gia cac loai thao dwoc ngay cang pho bién ¢ nhiéu
quoc gia trén thé gioi, trong do cé Viét Nam. Viéc xac dinh chinh xac nguon goc loai thao dwoc bang phwong phap hinh
thai hay héa hoc thwong giap nhiéu khé khin khi cac nguyén li¢u nay bi tron 1in hoic qua so ché. Do do, can phai sir
dung phwong phap phan tir dwa trén chi thi DNA. ITS la chi thi viing gen nhan cé tinh bao thii cao da dwoc &ng dung
rong rii trong dinh danh va danh gia da dang di truyén 6 nhiéu loai thue vat. Trong nghién ciru nay, chi thi viing gen
ITS2 da dwoc sir dung dé dinh danh 8 miu dwoc liéu, gdm 2 méu dinh ling (DLTN, DLBG), 2 miu ba kich (BKTN,
BKQN), 2 miu girng den (GDTN, GDYB) va 2 miu nghé den (NDTN, NDYB). Két qua phan tich va giai trinh tw viing
gen ITS2 & cac méu cho thiy, 2 miu DLTN va DLBG la loai dinh ling 14 nhé Polyscias fruticosa; mau ba kich thudc 2
loai khac nhau la Gynochthodes officinalis (BKTN) va Morinda officinalis (BKQN); 2 miu girng den GDTN va GDYB la
loai ngai den Kaempferia parviflora; mau nghe den NDTN va NDYB thudc loai nghé xanh (Curcuma caesia). Tix cac két

qua nghién ciru cho thay, chi thi ITS2 c6 thé sir dung daé dinh danh cac loai dwgc li¢u.
Tir khéa: ba kich, dinh lang, girng, ITS, ma vach DNA, nghé.

Chi sé phén loai: 1.6

1. Dét van dé

St dung thyc vat nhu mt loai thudc thao dugce trong didu tri
bénh va bao vé suc khde da dugc con nguoi thuc hién tir hang
nghin ndm nay ¢ nhiéu nudc trén thé gioi, ddc biét 1a cac nude
chdau A nhu Trung Qudc, Nhat Ban, Han Qudc, Viét Nam...
[1-4]. Ngay nay, do nhu cu vé thao dugc ngiy cang ting nén
thi truong nguyén lidu thao dugc va san phdm cta chung ciing
ngay cang phat trién manh. Sy phat trién cua thi truong va loi
nhun mang lai tir viéc buén ban nguyén lidu thao dwoc da dan
dén xu hudng 1am gla cac nguyén li¢u ngay cang pho bién va
dang tro thanh vén dé phirc tap o nhiéu nudc trén thé gidi, trong
d6 c6 Viét Nam. Bang nhiéu cach khac nhau, nguyén lidu thao
dugc co thé bi lam giéi thay thé hodc tron 1an véi céc loai khac
[5]. Do d6, viéc kiém sot chat lugng nguyén li¢u thong qua
xac dinh dung loai 1a mot viée quan trong dé dam bao vé chat
lugng ngudn nguyén ligu ciing nhu san pham c6 ngudn gbc
thao dugc. Thong thuong, viéc xac dinh cac nguyén li¢u thao
dugc dugc thyc hién theo phuong phap truyén thong nhu dya
trén hinh thai, cdm quan va phuong phap hoéa hoc. Tuy nhién,
cac phuong phap danh gia nay con nhiéu han ché va gap kho
khan khi nguyen liéu bi lan tap, 1am gia hodc qua so ché [5]. Bé
giai quyét van dé nay, can phai sir dung phuong phap dua trén
chi thi DNA méi dam bao do chinh xac, qua d6 s& gop phan han
ché tinh trang gian 1an va bao vé ngudi tiéu ding [6].

*Tac gia lién hé: Email: dungnt@tuaf-edu.vn
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Hién nay, mét s6 ma vach DNA d3 duoc nghién clru va
ung dung ¢ cac cay dugc liéu nhu vung gen nhan ITS, gen
luc lap rebL, psbA-trnH va matK [7-9]. O Viét Nam, PX
Long va cs (2014) [10] da phan tich trinh tu ving gen matK
va ITS dé xac dinh mdi quan hé di truyén ctia cac mau sim
thu ¢ Lai Chau. Nhom tac gia da chi ra vung gen matK &
sam Lai Chau c6 su sai khac 2 nucleotid so v&i sam Ngoc
Linh. Gen ITS c6 4 nucleotid khac biét gitta 2 loai sam
trén. L.T. Huong va cs (2017) [11] st dung 5 ma vach gém:
18S, ITS, matK, rebL va psbA-trnH dé dinh loai mot s6 loai
thudc chi nhan sam (Panax L.) va két luan réng, chi thi ITS
c6 kha nang dinh danh hi¢u qua ¢ sam Ngoc Linh va Tam
that hoang. Twong tu, N.T. Giang va cs (2020) [12] da su
dung chi thi gen ITS, matK, rcbL dé dinh danh mot s6 mau
gung va nghé thu thap & cac khu vuc khac nhau. Chi thi ITS
ciing cho thay kha ning phan loai tot & miu cay thudc chi
dinh lang (Polyscias) [13, 14]. Trong nghién ctru nay, chi thi
ITS duoc st dung dé dinh danh mot s mau duoc liéu, bao
gdm dinh lang, ba kich, gimg den va nghé den thu thap ¢
Bic Giang, Thai Nguyén, Yén Bai va Quang Ninh. Két qua
nghién ctru gop phin bd sung co so khoa hoc cho viéc g
dung chi thi DNA vao viéc giam dinh loai cay duogc liéu ¢
Viét Nam.
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Abstract:

Nowadays, the demand for using herb plants to treat
and protect human health is increasing. Along with
the growing herbal market, the adulteration of herbal
medicinal materials is increasing in many countries,
including Vietnam. It is difficult to determine the
origin of herbal medicinal materials by morphological
or chemical methods when they are substituted by
herbs from closely related species or adulterated
intentionally by materials from unrelated plants or
processed materials. Therefore, it is necessary to use
molecular methods based on DNA markers. ITS is a
highly conservative nuclear ribosomal marker that has
been widely used in the identification of plant species.
In this study, the ITS2 marker was used to identify 8
herbal medicinal materials, including 2 samples of
polyscias (DLTN, DLBG), 2 samples of morinda (BKTN,
BKQN), 2 samples of black zingiber (GDTN, GDYB)
and 2 samples of black curcuma (NDTN, NDYB). Gene
analysis and sequencing results showed that the DLTN
and DLBG were Polyscias fruticosa; BKTN and BKQN
were different species, Gynochthodes officinalis (BKTN)
and Morinda officinalis (BKQN); GDTN and GDYB
were Kaempferia parviflora, NDTN and NDYB were
Curcuma caesia. The research results show that the ITS2
indicator can be used to identify medicinal species.

Keywords: curcuma, DNA barcode, ITS, morinda,
polyscias, zingiber.

Classification number: 1.6
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

8 méu nghién ctru, bao gébm dinh ling, ba kich, gimg
den, nghé den thu ¢ cac dia diém khac nhau trong khoang
thoi gian tir thang 8-10/2021. Danh sach mau duoc thong ké
chi tiét & bang 1.

Béng 1. Cac mau dworc liéu siv dung trong nghién ciru.

Thicty Ténmiu  Kyhitu  Noi thu thip Trang thii
1 Pinhling  DLBG  Pio My, Lang Giang, Bic Giang RE kho
2 Pinhling ~ DLTN  Van Lang, Dong Hy, Thai Nguyén Ré kho
3 Ba kich BKTN  Van Ling, Dong Hy, Thai Nguyén RE tuoi
4 Ba kich BKQN Thanh Son, Ba Ché, Quang Ninh R& tuoi
5 Glmg den GDTN Vin Lang, Dong Hy, Théi Nguyén Cu twoi
6 Gimg den GDYB Nghia Son, Vin Chén, Yén Béi Cu tuoi
7 Ngh¢ den NDYB An Luong, Van Chdn, Yén Béi Cu twoi
8 Nghéden ~ NDTN  Théi Son, Quyét Thang, Théi Nguyén  Cu tuoi

2.2. Tich chiét DNA téng sé va khuéch dai viing gen
ITS2

DNA tong sb duoc tach chiét tir cac mau nghién ctru theo
phuong phap CTAB cua J.J. Doyle va cs (1990) [15].

Phan tng PCR khuéch dai ving gen ITS2 dugc thuc
hién trén may PCR (Mastercycler Nexus, Duc), su dung
cdp mdi ITS2-F (5’-ATGCGATACTTGGTGTGAAT-3") va
ITS4-R (5’-TCCTCCGCTTATTGATATGC-3") [16]. Phan
mg duoc thyc hién ¢ thé tich 50 pl, gdm cac thanh phan:
20,5 pl Master Mix 2X (Phusa Biochem, Viét Nam), 1 pl
mdi ITS2-F (10 pmol), 1 pl mdi ITS4-R (10 pmol), 1 pl
DNA khuon va 26,5 ul H,O. Chu trinh nhi¢t cta phan (mg
PCR gom: bién tinh & 94°C trong 4 pht, tiép sau la 30 chu
ky: 94°C/40 gidy, 56°C/40 gidy, 72°C/45 gidy va két thiic
phan tng ¢ 72°C trong 5 phit. Sau khi két thic phan tng,
san pham PCR s& dugc dién di kiém tra trén gel agarose
0,8% va dugc tinh sach bing bo kit PCR purification cua Hang
Solgen, Han Qudc.

2.3. Xdc dinh loai

San phdm PCR sau khi tinh sach dugc giri di giai trinh
tu tai Cong ty Apical Scientific (https://apicalscientific.com,
Malaysia). Két qua giai trinh tyr dugc xir Iy bang phin mém
BioEdit va so sanh voi trinh ty loai trén Ngan hang gen
NCBI (https://blast.ncbi.nlm.nih.gov/Blast). Loai dugc xac
dinh dwa trén muc d6 twong dong cao nhit véi cac loai duge
cong bd. Cay phén loai duoc xay dung duwa trén phan mém
MEGA11 theo phuong phap Maximum-Likelihood véi gia
tri Bootstrap 1000 [17]. Gia tri Bootstrap dugc phan loai
theo W.J. Kress va cs (2002) [18]: hé s6 cao (>85%), trung
binh (70-85%), thap (50-69%), yéu (<50%).
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3. Két qua va ban luan
3.1. Két qud khuéch dai viing gen ITS2

DNA téng sb6 duoc st dung lam khudn dé khuéch dai
ving gen ITS2 tir cac mau nghién ctru. Két qua dién di san
pham PCR trén gel agarose cho thay, tat ca cac mau déu cho
mot bang duy nhat c¢6 kich thudc twong tmg khoang 652
bp phut hop véi kich thude 1y thuyét (hinh 1). Két qua nay
chung t6 vang gen ITS2 di dugc khuéch dai thanh cong tir
cic mau nghién ciru.

M  DLBG DLTN BKTN BKQN GDTN GDYB NDTN NDYB

Hinh 1. Két qua dién di san pham PCR khuéch dai viing gen ITS2 tir mau
nghién ctru trén gel agarose 0,8%. M: 1 kb DNA marker.

3.2. Két qud xdc dinh loai bang chi thi ITS2
3.2.1. Xac dinh loai dinh lang

Két qua giai trinh ty ving gen ITS2 tir 2 mau dinh ling
thu thap tai Bic Giang (DLBG) va Thai Nguyén (DLTN)
cho thdy, 2 mau nay co ty 1¢ twong dong cao (>98,8%) so
v6i trinh ty ving gen ITS2 ¢6 ma s 0Q220901.1 di cong
b trén Ngéan hang gen (bang 2). So sanh vai cac loai khac
thuc chi Polyscias gdm: P. tahitiensis, P. samoensis, P
javanica, Polyscias sp., P. australiana, P. cumingiana, P.
quifoylei va P. fruiticosa cho thiy, 2 mau DLTN va DLBG
¢b @6 twong dong cao véi loai P. fiuiticosa (hinh 2). Piéu
nay ching t6 2 miu DLTN va DLBG la loi P. fiuticosa -
dinh lang 14 nho [13].

Bang 2. Két qua so sanh trinh tw gen ITS2 véi cac tham chiéu trén ngan
hang gen (NCBI)

. L Két qua tham  Mire d§ . Tén
Thirty Kyhiéw i NCBI  twongdbng(%) TCMKIO2BOC  yiot Nam
1 DLBG  0Q22090l.1 98,86 Pfiuicosa  pioh ng
G DLIN  0Q22090L.1 9882 P.fiuticosa ~ 141ho
3 BKIN  KX709850.1 98,88 G. officinalis ~ Bakich
4 BKQN  KC441036.1 9944 M. officinalis Ef;k”h
5 GDIN  DQUG4s92l 98,65 K. parvifiora

Ngai den
6 GDYB DQ064592.1 99,32 K. parviflora
7 NDYB  KF304499.1 99,04 C. caesia

Ngh¢ xanh
8 NDIN  KF304499.1 98,69 C. caesia

JHOAHOC . [

AF229719.1 P tahitiensis
GQ267585.1 P. samoensis
DQO07383.1 P. javanica

JX106288.1 P. sp.
JX106285.1 P.australiana
79 ' AF229695.1 P. cumingiana
AF242246.1 P. guilfoylei

DLTN
?'7—{ 0Q220901.1 Pfruticosa
100

—_—

DLBG

om

Hinh 2. Cay phan loai di truyén ciia DLTN va DLBG v&i mot sé loai chi
Polyscias theo phwong phap Maximum-Likelihood véi gia tri Bootstrap
1000.

DPinh lang 1a loai cdy thao dugc thudc chi Polyscias duoc
trong pho bién ¢ Viét Nam. Thanh phan hoa hoc chinh trong
dinh lang 1a saponin d4 dugc khang dinh vai tro trong ting
cuong va bao vé strc khoe ciia con ngudi nhu chdng viém,
giai doc, giam dau, hd tro tiéu hoa. .. [19, 20].

H.T.T Hue va cs (2022) [13] da ung dung chi thi ITS va
matK trong nhan dang mot s6 loai dinh lang ctia Viét Nam.
Két qua cho thdy, chi thi ITS gitp phan biét tot 5 loai dinh
lang, gom dinh lang 14 nho (P, fruticosa), dinh lang 14 dia (P,
scutellaria), dinh lang 14 rang (P. serrata), dinh lang 14 to (P
filicifolia), dinh lang 14 tron (P. balfouriana). Tuong tu, N.V.
Ay va cs (2022) [14] tng dung chi thi ITS trong phan tich
da dang di truyén ctia 9 mau dinh ling thu thap tai Ca Mau,
Can Tho, Hau Giang va An Giang thudc cac loai Polyscias
sp., P, fruticosa, P. quilfoylei va P. scutellaria. Trong nghién
cuu nay, chung t6i st dung chi thi ITS2 dé nhan dang 2 mau
dinh lang thu thap tai Bic Giang va Thai Nguyén, két qua
cho thdy ca 2 miu nay déu la dinh ling 14 nho P, fruticosa.

3.2.2. Xac dinh loai ba kich

Két qua giai trinh ty ving gen ITS2 va so sanh véi
Ngan hang gen NCBI cho thiy, mau ba kich thu thap tai
Thai Nguyén (BKTN) va Quang Ninh (BKQN) c6 do tuong
ddng cao (>98,6%) vdi trinh ty viing gen ITS2 cua 2 loai G.
officinalis va M. officinalis. Két qua phén tich trinh tu gen
va xdy dung cdy phén loai di truyén thong qua hé s tuong
dong cho thay, mdu BKTN nam cung nhom véi loai G.
officinalis, gan véi trinh ty cong bd c6 mi sé KX709850.1,
gia tri Bootstrap cao (99%) (hinh 3). Mau ba kich thu thap &
Quang Ninh (BKQN) nam cung nhom véi loai M. officinalis,
c6 do twong ddng voi cac loai cong bd gdm KC441036.1,
KC533832.1 va KC533831.1. Méc du gia tri Bootstrap ctua
BKQN 5o véi cac loai cting nhom & mirc thap (68%), nhung
két qua nay chung t6 2 miu ba kich thu thap thudc 2 loai
khac nhau, BKTN thudc loai G. officinalis va BKQN c6 thé
thudc loai M. officinalis (hinh 3).
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Hinh 3. Cay phan loai di truyén ctia BKTN va BKQN v&i mét sé loai ba
kich nhém Gynochthodes va Morinda theo phwong phap Maximum-
Likelihood vé&i gia tri Bootstrap 1000.

Nghién ctru ciia P.V. Kien va cs (2018) [21] chi ra rang,
ITS 1a chi thi c6 kha nang tng dung tt hon so v6i cac chi thi
rbcL, psbA-trnH va matK dbi v6i loai ba kich M. officinalis.
Két qua dinh danh 6 mau ba kich thu thap ¢ cac tinh Bic
Giang, Quang Ninh, Quang Nam va Ha Giang cho thiy, c6 2
mau thudc ho Vién Chi (Polygalaceae), chi Polygala khong
phai loai ba kich M. officinalis. Trong nghién clru nay, vung
ITS2 dugce st dung dé nhan dang 2 mau BKTN va BKQN.
Két qua phan tich cho thay, 2 mau BKTN va BKQN khong
cung loai. Dya trén hé s6 Bootstrap c6 thé khflng dinh, mau
BKTN la loai G. officinalis, mau BKQN c6 thé thudc loai
M.officinalis. DPé dinh danh chinh xac mau BKQN can st
dung két hop thém chi thi rbcL, psbA-trnH hoic matK.

3.2.3. Xac dinh loai gung den va nghé den

Két qua so sanh trinh tu gen vung gen ITS2 cta mau
gung den Thai Nguyén (GDTN) va Yén Bai (GDYB) voi
mot sb loai cong bo gom K. parviflora, K. elegans va K.
simaoensis chi ra raing, mdu GDTN va GDYB c6 d6 tuong
dong cao (95,92-99,32%) véi loai K. parviflora. 2 miu
GDTN va GDYB nam cung nhanh véi loai K. parviflora,
bao gdm DQ064592.1 (85%), KY701332.1 (95%) va
0Q355474.1 (95%) (hinh 4). Két qua nay cho thiy, 2 mau
GDTN va GDYB khong phai girng den ma thugc nhém ngai
den c6 tén khoa hoc 1a K. parviflora.

® GDTN
85 GDYB
95 DQ064592.1 K. parviflora
KYT701332.1 K.parviflora
:‘ 0Q355474.1 K.pﬂora
MF348892 1 K elegans

KU958975.1 K simaocensis

—
oo

Hinh 4. Cay phan loai di truyén ctia GDTN va GDYB véi mot sé loai chi
Kaempferia theo phwong phap Maximum-Likelihood véi gia tri Bootstrap 1000.

Két qua giai trinh tu ving gen ITS2 va so sanh véi mot
sO trinh ty gen thudc cac loai C. caesia, C. montana, C.

phaeocaulis, C. yunnanensis va C. brog da cong bd trén
Ngan hang gen NCBI cho thay, mau nghé den thu thap tai
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Yén Bai (NDYB) va Thai Nguyén (NDTN) c6 d¢ tuong
ddng cao va cliing nhanh phan loai véi lodi C. caesia - nghé
xanh (hinh 5). Két qua nay chimg t6 2 mau NDYB va NDTN
khong phai nghé den ma 1a nghé xanh.

45 KF694815.1 C.yunnanensis
100 KJ803133.1 C brog

| KFB894826.1 C.phaeocaulis

OMN026076.1 C.montana
KF304479.1 C.caesia
KF304489.1 C.caesia
52 NDTN
10 'NDYB

b
0.0020

Hinh 5. Cay phan loai di truyén cia NDTN va NDYB véi mét sb loai chi
Curcuma theo phwong phap Maximum-Likelihood véi gia tri Boostrap 1000.

N.T. Giang va cs (2020) [12] st dung chi thi ITS dé phan
biét 6 mau gimg va 2 mau nghé thu thap tai cac tinh Long
An, Pdng Nai, Lam Dong, Ha Giang va TP Ho Chi Minh
da chi ra 5 mau ging thudc loai Z. officianate, 1 mau thudc
lodi Z. zerumbet. Trong 2 mau nghé thu thap tai Ha Giang
c6 1 mau 1a loai C. longa, miu con lai 1a C. roscoeana.
Trong nghién ctru ndy, ching tdi dinh danh 2 mau dugc cho
la gimg den thu thap ¢ Yén Bai (GDYB) va Thai Nguyén
(GDTN). V& hinh thai, 2 miu cu nay co kich thudc nhé nhu
gimg nui ¢4 Lang Son, tuy nhién phan thit ct mau den hoan
toan nén da phan nguoi dan goi 1a gimg den. Tuy nhién, két
qué dinh danh bang chi thi ITS2 cho thdy, 2 mau nay thudc
ho gung (Zingiberaceae), chi Dia lién (Kaempferia), loai K.
Parviflora - ngii den. 2 mau nghé den NDTN va NDYB c6
d6 tuong dong di truyén cao va déu thudc loai C. caesia -
ngh¢ xanh

ITS 1a ving gen nhan, bao gdm ITS1, 5,8 rDNA va ITS2
v6i kich thude tir 400 dén trén 1000 bp [9]. Pay la trinh
tu thuong xuyén dugc sir dung trong phan loai di truyén &
thuc vat do tinh phan loai cao va dé khuéch dai. Déng thoi
1a trinh tu st dung lam ma vach DNA va dinh danh loai cay
thudc rat hidu qua, tan sudt sir dung vung ITS (26%) 16n hon
so voi trn-psA (9%), rebL (8%) va matK (8%) [22, 23]. J.
Karehed va cs (2008) [24] d4 bao cao ving ITS1 cho day du
thong tin cia 6 locus dé phan biét duoc 14 loai Hedyotis L.
trong chi Rubiaceae. M. Li va cs (2010) [25] str dung ving
ITS dé phan biét thudc chdng ung thu “Baihuasheshecao”
chinh hing c6 thanh phan loai H. diffusa va thudc gia bi pha
tron loai H. cordymbosa. Viung ITS2 c6 tinh phén dinh cao
& trén 55 loai cdy thudc da qua ché bién thudc 48 ho khac
nhau [26]. S. Chen va cs (2010) [16] d4 bao cao rang, ITS2
giup phan dinh thanh cong 24 loai cay thuoc va 66 loai lién
quan ¢ cap do chi. Ba c6 4800 loai trong s6 750 chi da dugc
dinh danh bang chi thi ITS2. Tur cac két qua nghién ctru trén
cho thdy, ving ITS2 1a chi thi ¢6 tinh phan dinh cao, phd
quat co thé ung dung lam chi thi DNA cho viéc xac dinh
ding loai ¢ cay dugc li¢u.

2]
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4. Két luan

Béng chi thi viing gen ITS2 d budc dau phan loai duogc
8 mau duoc liéu thu tai Thai Nguyén, Bic Giang, Quang
Ninh va Yén Bai. Trong d6, 2 mau dinh ling (DLTN va
DLBG) thudc loai dinh ling 14 nhd P. fiuticosa; 2 mau
ba kich (BKTN va BKQN) thudc 2 loai khac nhau la G.
officinalis (BKTN) va M. officinalis (BKQN); 2 mau gimg
den (GDTN va GDYB) thudc loai ngéi den K. parviflora;
2 mau nghé den (NDTN va NDYB) thudc loai nghé xanh
C. caesia. Bay la Kkét qua dinh danh so by dua trén trinh tu
ving gen ITS2, dé c6 thém co s khang dinh tén loai cho
cac mau nghién ctru trén can tién hanh thém mot s6 chi thi
vung gen khéac nhu rbcL, psbA-trnH hodc matK.
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Phan tich vai tro ciia gen HSC70 dén sinh trwéng va phat trién
cua cay ca chua

Vii Tuan Nam" %, Pao Quang HaZ?, Nguyén Nhit Linh?, Luu Han Ly?,
Ha Héng Hanh?, Huynh Thi Thu Hué"2, L& Thi Thu Hién"?
'Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuwong Nghia Do, qudn Cau Giffy, TP Ha Noi, Viét Nam
2Vign Nghién ciru Hé gen, Vién Han lam KH&CN Viét Nam, 18 Hodng Quéc Viét, phuong Nghia 6, quin Cau Gidy, TP Ha Ngi, Viét Nam

Ngay nhan bai 11/7/2022; ngay chuyén phan bién 13/7/2022; ngay nhan phan bién 28/7/2022; ngay chip nhan diang 1/8/2022

Tom tiit:

Ca chua la mdt trong nhirng cAy ndng nghiép c6 gia tri kinh té cao. Ho gen HSP70 dwoc cho la c6 vai trd quan trong
d6i véi kha ning chong chiu ciia cAy trong dap vng véi cac yéu t6 méi truong khac nhau. HSC70 13 mdt gen trong
ho gen HSP70, dwoc du dodn c6 vai tro dbi voi su sinh truéng va phat trién ciia ciy trong, tuy nhién cic chirc ning
sinh hoc ciia gen HSC70 vin chua dwoc chirng minh cu thé. Nghién ctru nay mé ta dic diém cia gen HSC70 & ciy ca
chua, dong thoi danh gia vai tro ciia gen HSC70 d6i v6i s sinh truwéng ciia ca chua thong qua phan tich kiéu hinh
ciia thé dot bién. Két qua cho thiy, dot bién vé nghia & gen HSC70 giy thip ciy, lam giam ty 1¢ nidy mam ciia hat va
ty 1é ddu qua ciia ca chua, tuy nhién cac dot bién sai nghia khong lam thay dbi dang ké vé kiéu hinh. Hinh dang va
cAu tric 14, thoi gian ra hoa ciia ciy ca chua khong bi anh hwéng béi tac dong ciia cac dot bién gen HSC70. Két qua
nghién ctru da cung cip nhirng hiéu biét ban diu dé tim hiéu sau hon vé co ché anh hwéng ciia gen HSC70 dbi voi
s nay mam, sinh truéng va qua trinh tao qua ca chua.

Tir khéa: ca chua, dot bién, HSC70, ty 1¢ diu qua, ty 1é nay mam.
Chi s6 phén loai: 1.6

GATA17, HSP70 hoic kich thich hodc trc ché qua trinh sinh
tong hop cac chat didu hoa sinh truong, thong qua cac yéu
t6 phién ma sinh truong nhu gen YACCAG6 (YUC6), auxin/
indole-3-acetic acid 9 (IAA9), hoac DELLA [8-13]. Trong
d6, HSP70 1a mot trong nhiing gen duoc phat hién gan nhu

1. Dét van dé

Ca chua (Solanum lycopersicum) la mot trong nhiing
loai cdy trong c6 gia tri cao, dugc trong phd bién trén thé
gidi [1]. Mic du vay, sy sinh truong cling nhu ning suat ctia

ca chua bi anh hudng rat 16n boi cac yeu t6 ngoai sinh, chi ) P s . o .
T S S N . som nhat, dugc cho 1a ¢6 lién quan dén qua trinh chong
yeu la cac yeu to vo sinh nhu nhiét dg, do am, do man, bén oy e o
N ) P o chiu diéu kién nhiét do bat 191, dugc phat hién lan dau tién &
canh mot s yeu to hitu sinh nhu vi khuan, virus gay bénh N . N B ] 2
s . ] . o rudi giam (Drosophila) nhiing ndm 1960, sau d6 dugc biét
[2, 3]. Diéu kién nang nong lam suy thodi hau hét cac dac oA 1A . R , i .
. L . Lo R .. . dén ¢ hau hét cac sinh vat khac [14]. O ca chua, cic gen
diém sinh san, lam giam kha nang ra hoa, ddu qua cua ca . ) e L A
s ] o o HSP70 cling dugc chung minh 1a lién quan dén tinh chong
chua [4]. Cac diéu kién khac nhu han han Iam cho cay thap . i £ N , .,
C L . R . . chiu nhiét, trong moi quan hé tuong tic gen HSP90 va céac
hon, it 14 hon, trong khi d6 man cao lam cham thoi gian nay TS e R , .. .
. ] Lo s . yeu to phién ma lién quan [13]. Bén canh do, nguoi ta con
mam cua hat, tc ché phat trién ré va chdi cling nhu su 6n o n . N . L R
) ) : P . - L phat hién ra mot trong nhiing thanh vién ctia ho gen khong
dinh ctia mang t¢ bao, tir d6 lam giam hoan toan kha nang TR T R S S
chi biéu hién cao ¢ di€u kién bat 1gi, ma con bi€u hién ngay

sinh truong va phdt trién ctia cay [3, 6], ¢4 didu kién sinh 1y binh thuong, duoc goi 1a HSC70 [15].

Trong qua trinh sinh truong, thuc vat da phat trién cac
co ché thich nghi véi diéu kién sdng nho sy phan tng linh
hoat cta cac gen trong hé gen [7]. Cac nghién ctru da chi
ra rang, c6 nhiéu gen tham gia phan tng véi cac diéu kién
moi truong khong thuan loi, chﬁng han nhu gen HSP101,

*Tac gia lién h¢: Email: vinam@igr.ac.va
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Su biéu hién cua gen nay dugc xac nhan trong hé théng
mach dan, cac té bao phan chia ctia cac chop ré bén va phan
bén trong cla hat non, trong bao phan chua trudng thanh va
trong phéi [15, 16]. Mic du vay, vai tro cu thé clia né trong
qué trinh sinh truong ctia ca chua van chwa duoc biét dén.
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Abstract:

Tomato is one of the high-value agricultural crops. The
HSP70 gene family is thought to play an important role
in plant tolerance to various environmental factors.
A family member known as HSC70 is predicted to be
involved in plant growth and development, however, its
biological functions have not been demonstrated clearly.
This study was conducted with the aim to characterise
the HSC70 gene in tomato plants and evaluate its
contribution to tomato growth through phenotypic
analysis of plant mutants with defects in the HSC70 gene.
The research results showed that nonsense mutation
in the HSC70 gene caused short plant and reduced
the seed germination rate and fruit set rate of tomato.
However, these missense mutations did not change these
phenotypes significantly. The leaf shape, leaf structure,
and flowering time of tomato were not affected by the
HSC70 mutations. These findings provided preliminary
insights for further study on the role of the HSC70
gene in the germination, elongation, and fruit setting of
tomato plants.

Keywords: fruit set rate, germination rate, HSC70,
mutations, tomato.

Classification number: 1.6
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Trong nghién ciru ndy, ching toi tién hanh mo ta dic
diém cua gen HSC70 & ciy ca chua, ddng thoi phén tich
kiéu hinh ctia dot bién ngdu nhién trén gen, tir d6 budc dau
danh gid vai tro va chirc nang sinh hoc ciia gen nay dbi véi
sinh truong va phat trién cua cdy ca chua.

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

Trinh ty cta gen HSC70 (bao gdm trinh tu phién ma, ma
héa) va trinh ty amino acid cta protein tuong tmg duoc trich
xudt tir ngan hang dit liéu Phytozome [17]. CAu triic intron,
exon, vi tri cac ving khong dich ma dugc hién thi bang cong
cu Gene Structure Display Server (GSDS) [18]. Khdi lugng
phan tir va diém dang dién cua protein dwugc phén tich bang
cong cu Compute pl/Mw trén co s¢ dit liéu Expasy (https://
web.expasy.org/protparam/).

Hat ca chua (S. lycopersicum cv. Micro-Tom) mang dot
bién ngau nhién trong gen ASC70 va hat ddi ching (cay
dai, tiéng Anh 1a wild type - WT) duoc cung cip boi Ngan
hang dot bién TOMATOMA, Nhat Ban. Hat ca chua duogc
gieo va trong trong nha kinh ¢ nhiét d6 24°C dugc chiéu
sang v6i cudong do 120 pmol/m?/s, chu ky chiéu sang 16/8
gio (sang/toi).

2.2. Phwong phap nghién ciru

2.2.1. Tdch chiét RNA, tong hop ¢DNA va realtime RT-PCR

RNA duoc tach chiét bang kit tach chiét RNA IQeasy™
plus Plant RNA Extraction Kit (Introns, Han Qudc) tir than
dudi 14 mam (5 ngay tudi), mo 14, than, ré, chdi ngon (30
ngdy tudi), hoa, qua non (5 ngay tudi), qua truéng thanh
(25 ngay tudi) va qua chin (35 ngay tudi) cia cy ca chua.
cDNA dugc tong hgp bang kit RevertAid First Strand
cDNA Synthesis Kit cua Thermo Scientific (Hoa Ky). Quy
trinh thyuc hién theo hudng dan cta nha san XUAL.

0,2 ul cDNA dugc thém vao 10 pl hon hop phan tng
real-time PCR chua 5,0 ul Fast SYBRTM Green Master
Mix (Thermo Scientific™, Hoa Ky) va 10 pmol mdi moi
dac hi¢u cho gen HSC70. Gen UBQ dugc st dung lam tham
chiéu. Cac mdi dugc thiét ké bang phdn mém Primer3web
ver. 4.1.0 (https://primer3.ut.ee/) ¢ trinh tuy dugc trinh bay
nhu ¢ bang 1. Qua trinh khuéch dai dugce thuc hién trén may
real-time PCR StepOnePlus™ (Applied Biosystem, Hoa
Ky), bao gdm qua trinh bién tinh ban dau & 95°C trong 5
phut, tiép theo 1a 40 chu ky bién tinh & 95°C trong 20 gidy,
gan moi & 58°C trong 20 gidy va kéo dai & 72°C trong 20
gidy. Muc do biéu hién ciia gen muc tiéu duoc phan tich
bang phuong phap Delta-Delta Ct [19].



Bang 1. Trinh tw cac doan méi cho phan (ng PCR va real-time PCR.

Thir
ty

X Do dai san
A A Ry 0, 0 v,
Ténmoi  Trinh ty %GC  Tm (°C) phém (bp)

Trinh tw mi cho phin tmg real-time PCR

1 HSC70-F  CAAAATGCCTAACCCGAAGCC 524 59.8 200
2 HSC70-R  CGTAGTCCCCAAATCAATTCCGA 47,8 60,6
3 UBQ-F CACCAAGCCAAAGAAGATCA 45,0 56,3 179
4 UBQ-R  TCAGCATTAGGGCACTCCTT 50,0 513

Trinh tw mdi cho phan ing PCR

1 FRI F AAATGCCTAACCCGAAGCCA 50,0 5996 859
2 FRI_R GCAGATCGGTCGTAGCCTTT 50,0 60,18

3 FR2 F AAAGGCTACGACCGATCTGC 550 60,18 1027
4 FR2 R CTCGAATCTGGCACGGGTAA 55,0 59,83

5 FR3 F ATGGACAAGAGCACCGTTCA 50,0 59,6 893
6 FR3 R TCCATAGGAACACCTGCGTC 50,0 59,46

2.2.2. Tach chiét DNA

DNA tong s6 duge tach tir 1a cdy ca chua 10 ngay
tudi theo phuong phap st dung cetyltrimethylammonium
bromide (CTAB) [20]. DNA sau d6 dugc duge do nong do
bang may NanoDrop 2000c (Thermo Scientific™, Hoa Ky)
va dién di kiém tra trén gel Agarose 1%.

2.2.3. Sang loc dét bién gen HSC70

Céc phan doan cta gen HSC70 duoc khuéch dai bang
PCR, sir dung 3 cip modi dic hiéu duoc thiét ké bang phan
mém Primer3web ver. 4.1.0 va c6 trinh ty nhu ¢ bang 1. Phan
g PCR c6 tong thé tich 20 pl, bao gdm 2 pl DNA khuén, 1
ul méi loai mdi dic hiéu duoc tron déu véi 10 pl DreamTaq
PCR Master Mix (2X) (Thermo Scientific™, Hoa Ky). Qua
trinh PCR dugc tién hanh véi giai doan bién tinh khoi dau
& 95°C trong 5 phut, tiép theo 13 35 chu ky nhiét (bao gdm
95°C trong 30 gidy, 58°C trong 30 gidy, 72°C trong 1 pht)
va bude kéo dai cudi ciing & 72°C trong 5 phut. San pham
PCR sau d6 duoc tinh sach bang kit MEGA quick-spin™
Plus Fragment DNA Purification Kit (Intron, Han Qudc)
theo huéng dan cua nha san xudt. Cac dot bién diém trén
gen HSC70 dugc xac dinh thong qua giai trinh ty Sanger,
st dung BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystem, Hoa Ky) va dugc tién hanh trén may
giai trinh tu tu dong 3500xL Genetic Analyzers (Applied
Biosystem, Hoa Ky). Cac cdy mang dot bién HSC70 dugc
lai ngugc voi cay WT 3 lan lién tiép, sau do sang loc lai dé
thu duoc dot bién duy nhét trén gen HSC70.
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2.2.4. Phén tich kiéu hinh cua thé dot bién HSC70

Dé phan tich kiéu hinh, cdy mang dot bién HSC70 dugc
gieo trén d4t dinh dudng véi cac didu kién dugc mo ta nhur
trén. Ty 18 hat nay mam, chiéu dai than cdy & ngay thir 30
sau khi gieo dugc phan tich va so sanh giira cac thé dot bién
v6i WT. Céu trac 14 dugc danh gia va so sanh ddi voi 30
cdy riéng 1é & cing do tudi. Thoi gian ra hoa dau tién va ty
1¢ dau qua dugc phan tich va so sanh giira cac dong dot bién
va WT.

2.3. Phén tich thong ké

Su khéc biét kiéu hinh giita cac thé dot bién va WT dugc
kiém tra thong qua viéc so sanh gia tri trung binh cua cac
yéu td dugc phén tich, sir dung phép kiém dinh ANOVA mot
yéu t6 bang phan mém Graphpad Prism 9.00 (GraphPad,
Hoa Ky). Dit liéu dugc biéu dién bang db thi dudi dang gia
trj trung binh (Mean) + d6 1éch chuén (SD) cua 30 gia tri
doc 1ap cho mdi yéu té dugc phan tich, véi do 1ap lai 3 1an
cho mdi phan tich.

3. Két qua va ban luan
3.1. M6 ta gen HSC70 6 cdy ca chua

Gen HSC70 ¢ cay ca chua c¢c6 ma dinh danh Ia
Solyc06g076020.2 trén co s& dit liéu hé gen S. lycopersicum
ITAG2.4. Gen ¢ do dai 3147 bp, bao gdm 189 bp & dau 5°
khong dich ma (5’-UTR), 219 bp & dau 3’-UTR va 2739
bp nam trong ving ma hoa ciia gen, trong d6 ¢6 1 intron
dai 792 bp nam xen giira 2 exon c6 do dai lan luot 1a 214
va 1733 bp. Trinh tu phién ma (mRNA) cua gen dai 2355
bp, trong khi trinh ty ma héa (coding sequence - CDS) dai
1947 bp ma hoa cho 1 protein dai 648 amino acid. CAu tric
intron-exon cua gen HSC70 dugc biéu thi nhu & hinh 1A.
Protein HSC70 & ciy ca chua van chua dugc mo ta chi tiét.
Dua vao trinh ty amino acid, protein nay dugc du doan co
kich thuée khoang 71 kDa va c6 diém dang dién (pI) khoang
5,04 cho thdy day 1a mot protein trung tinh. Phan tich biéu
hién cia gen HSC70 & ciy ca chua trong diéu kién binh
thuong cho thay gen nay biéu hién twong d6i cao ¢ than va
qué trudng thanh, trong khi biéu hién thap ¢ hoa, 1a va chdi
ngon (hinh 1B). Sy ton tai cia gen HSC70 ciing duoc phat
hién & hau hét cac mo sinh truéng cia ciy ca chua nhu &
1&, than, 14, hoa va qua dang phat trién, trong bao phan chua
trudng thanh va trong phoi, mic du vai trd ciia gen nay van
chua dugc 1am sang to trong cac cong b trude day [15].

31



mssssssm Khoa hoc Tu nhién | Khoa hoc su séng

(A) Exon m UTR — Intron
nsco EEI—————————— -
5) 3
0kb 0,5 kb 1,0 kb LS kb 2,0 kb 25kb 3kb
®) §
5
3]
= 4
&
=
s 3
"2
=
g 2
o T
=
s 1 [
“ 2
REé Thin La Thin Choi Hoa Qua Qua Qua
dusi la ngon non truong chin
mam thanh

Hinh 1. M6 ta dic diém chia gen HSC70 & cay ca chua. (A) CAu tric
intron-exon ctia gen HSC70; (B) Biéu hién gen HSC70 & cac mo khac
nhau trén cay ca chua. Biéu dd cot thé hién gia tri Mean +SD clia murc
d6 biéu hién twong dbi ctia gen HSC70 dwoc so sanh vaéi gen tham
chiéu UQB, v&i mirc d6 13p lai 3 1an.

3.2. Sang lopc dpt bién HSC70 ciia cdy ca chua bing
gidi trinh tw Sanger

Céc doan trinh ty gen HSC70 & cay ca chua dot bién
duoc khuéch dai bé‘lng PCR dugc thé hién trén gel agarose
nhu ¢ hinh 2A. Sau khi tinh sach, cac phan doan nay dugc
giai trinh ty Sanger, thu duoc 4 dong mang dot bién, dugc
dat tén 1an luot 1a Mtl, Mt2, Mt3, Mt4 (hinh 2B). Vi tri cta
céc dot bién diém dugc trinh bay nhu ¢ bang 2.

(A)

B) ym

Exon [l Intron
G282A G1583A G1904A A2251T
1 387 1180 3038
e [ )
| 4

Hinh 2. Sang loc ddt bién gen HSC70 & cay ca chua. (A) bién di
san pham PCR cac phan doan ctia gen HSC70. M, Fr1, Fr2, Fr3 twong
(rng 12 vi tri thang DNA chuan va cac phan doan cliia gen HSC70 dwoc
nhan ban tir cac cap primer (FR1_F/R), (FR2_F/R), (FR3_F/R); (B) Vi
tri va dac diém cac dot bién didm trén gen HSC70. Mt1, Mt2, Mt3 va
Mt4 twong (ng 1a tén cac thé dot bién nhu & bang 2.
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Bang 2. Vi tri cac dot bién gen HSC70 & cay ca chua.

Tén dot Kiéu dot Vi tri dot bién

Thir ty bién bién trén gen LEf et

1 Mtl Sai nghia G282>A G37>R

2 Mt2 Vo6 nghia T1583>A G207>Stop
3 Mt3 Sai nghia G1904>A Q285>H

4 Mt4 Sai nghia A2251>T M313>1

D4u “>” chi su thay thé nucleotide hodc amino acid & vi tri dot bién.

Giai trinh ty gen cho thay, cac dot bién thu duoc 1a dot
bién thay thé nucleotide, trong d6 c6 mot dot bién thay thé tir
nucleotide A sang T (Mt4), mot dot bién thay thé nucleotide
T sang A (Mt2) va 2 d6t bién thay thé nucleotide tir G sang
A (Mtl va Mt3). DBiéu nay cho thdy, su thay thé nucleotide
mot cach ngau nhién trong qua trinh xir 1y véi EMS nhu da
duogc khao sat trong mot s6 nghién ctru trude day [21]. Co
3 dot bién sai nghia thu duoc sau khi sang loc, dan dén viéc
thay thé mot amino acid bang amino acid khéc trong ciu
tric co ban cua protein. Co 1 dot bién vo nghia, dan dén
chudi amino acid bi rut ngén tir 648 xudng con 207 amino
acid (bang 2).

3.3. Djt bién HSC70 dnh hwéng dén sinh truéng ciia
cdy ca chua

Kha nang nay mam cua hat ca chua dot bién duoc danh
gia va so sanh voi WT. Ty 1€ nay mam cua dong WT khoéang
79,75+6,85%, trong khi ty 1é nay mam cia cic dong dot
bién tir 43,19+5,8% (6 Mt2) dén 75,31£5,35% (& Mt3)
(hinh 3A). Phén tich thong ké chi ra rang, ty 1¢ nay mam
ctia dong WT khac biét dang ké so v6i timg dong Mtl (p &
0,0148), Mt2 (p & 0,0001) va Mt4 (p & 0,0096) cho thay anh
hudng cua dot bién gen HSC70 dbi voi ty 16 ndy mam. Bén
canh d0, so sanh ty 1& nay mam gitra cic dong dot bién voi
nhau cho thay, dong dot bién Mt2 mang dot bién vo nghia
¢6 ty 1& nay mam cua hat thap hon hin so véi cac dong dot
bién sai nghia khac (p<0,05). Két qua nay cho thdy, vi tri
dot bién dong vai trd quan trong dbi v6i sy thay dbi kiéu
hinh, trong d6 dot bién vo nghia dé lai hau qua rod rét hon
cac dot bién sai nghia (hinh 3A).

Chiéu cao cua cay dot bién va WT dugc do ¢ ngay thir
30 sau khi gieo, thé hién trong hinh 3B. Chiéu cao trung
binh cta cdy Mt2 khoang 65,4+11,07 mm, thap hon dang
ké so voi cdy WT (p ¢ 0,0001) ciing nhu cac dong dot bién
khac. Cac dong Mtl, Mt3 va Mt4 ¢ chiéu cao cdy trung
binh tir 80,26+4,67 mm dén 89,45+5,15 mm, thap hon chiéu
cao trung binh ctia cay WT (khoang 95,37+16,81 mm), tuy
nhién su khac biét nay khong c6 ¥ nghia théng ké (p>0,05).
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Két qua nay cho thdy, dot bién gen HSC70 c6 tac dong tiéu
cuc dén sy tang truong chiéu cao cua ciy ca chua, voi mirc
d6 anh huong khac nhau phu thudc vao vi tri cua dot bién
(hinh 4A).

(A) (B)
100~ 7 1407
L onl E 120+
1 80 & 100+
E 607 & 80
> ] i
B 407 z @
@ ° 40
o — =
;: 20 '% 20
04 O
& D O > & D D3>
TS e

Hinh 3. So sanh ty 1&é nay mam (A) va chiéu cao cay (B) giira thé
dot bién HSC70 so vé&i cay dbi chirng kiéu dai. Bidu db cot thé hién
gia tri Mean +SD cua ty 1& ndy mam duoc tinh bang ty 1& sb cay non
moc Ién tir 30 hat ban d4u (A) va chiéu cao trung binh clia 30 cay ngau
nhién tir méi thé dot bién, so sanh vai WT (B).

Hinh 4. Chiéu cao cay (A) va cau truc la (B) ctia cay ca chua mang
dat bién gen HSC70.

Phén tich céu trac 14 cho théy, khong c6 su khac biét rd
rang vé hinh dang va do phirc tap cua l4 giita cay dot bién so
voi cdy WT, diéu nay ching to dot bién HSC70 khong anh
huéng dén hinh thai va cdu tric cia 14 cdy ca chua (hinh 4B).

3.4. Bjt bién gen HSC70 c6 thé lam gidam 1y 1¢ dau qui
ca chua

Cay WT can trung binh khoang 30,59+1,86 ngay ké
tir khi gieo hat dé bt dau ra hoa, trong khi cay dot bién
can 31,63+1,7 dén 35,31+3,59 ngay dé dat duoc trang thai
tuong tu (hinh 5A). Két qua trén chi ra réng, dot bién gen
HSC70 khong c6 anh huong 16 rang dén thoi gian ra hoa cia
cay ca chua (p>0,05).
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Hinh 5. So s’énh thoi gian ra hoa (A) va ty 1é dau qua (B) cua cay ca chua
mang dot bien gen HSC70 véi WT.

Ty 1¢ dau qua dugc danh gia trén tong s6 hoa nd sau
1 thang ké tir khi bit dau ra hoa. Ty 1& ddu qua cia WT 1a
66%, trong khi cay dot bién co ty 1& dau qua khoang 45%
(dong Mt2) dén 67% (dong Mt1) (hinh 5B). Phan tich thong
ké cho thdy, ty 1& ddu qua ctia dong dot bién Mt2 da giam rd
rét so voi dong WT (p ¢ 0,0001). Nguoc lai, ty 1€ dau qua
ctia cac dong dot bién Mtl, Mt3 va Mt4 khong thé hién su
khéc biét mang y nghia thong ké so véi WT (p>0,05). Dicu
nay khang dinh ring, dot bién vo nghia & gen HSC70 ¢ anh
hudng tidu cuc dén kha ning dau qua cta ca chua, trong khi
dot bién sai nghia chua c6 tac dong rd rang dén kha ning
dau qua. Do d6, can phai nghién ctru sau hon vé méi lién
hé giita dot bién gen HSC70 dén ty 1¢ dau qua cua ca chua.

HSC70 1a mot gen thanh vién trong ho gen HSP70, mot
ho gen da thanh vién, c6 tinh bao thu cao trong trinh tu va ciu
trac protein [22]. Céu tric cac protein HSP70 di dugc mo ta
bao gdm ving dau N lién két voi nucleotide, hay N-terminal
nucleotide binding domain (NBD), c6 kich thudc 44 kDA,
c6 hoat tinh ATPase va 1 viing dau C c6 kich thudc khoang
30 kDa, con goi 1a ving lién két peptide (peptide-binding
domain) hodc vung lién két co chét (substrate-binding
domain, SBD) [23-25]. Vung NBD c6 chtic nang phén giai
ATP thanh ADP va cung cap ning luong cho cac hoat dong
cua té bao, trong khi ving SBD lién két v6i cac dong yéu
t6 khac nhu HSP90, HSP40 nhim diéu hoa téc do trao doi
co chét, dong thoi kich thich hoat dong phéan giai ATP [26].
Nghién ctru ciu triic phén tir protein HSC70 & ndm men va
dong vat c6 va cho thdy, protein nay co6 kich thudc khoang
646 amino acid, trong d6 vung NBD ¢6 trinh ty amino acid
tir 1 dén 383. Céc vi tri quan trong trong viing nay bao gom
cac amino acid Serine (S), Threonin (T), cac trinh tu tao
nén céu trac alpha helix (G230-H249 va K257-S275), ciu
trac B-sheet (Q279-1284 va F293-T298) tryc tiép tham gia
vao hoat dong phan giai ATP [27].
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Protein HSC70 & cay ca chua c6 do dai 648 amino acid,
twrong dwong voi do dai cia protein HSC70 ¢ ndm men. Do
do, 4 dot bién cta gen HSC70 trong nghién ctru nay nhiéu
kha ning déu nam trong ving NBD ctia protein HSC70. 3
dot bién sai nghia (Mtl, Mt3 va Mt4) chi lam thay doi 1
amino acid tuong Gng ¢ vi tri G37, Q285 va M313 trong
trinh tu protein HSC70. Su thay thé amino acid & nhimng
vi tri ké trén déu khong nam trong khu vuc tao nén cAu
tric alpha helix, B-sheet, do d6 ching khong anh hudng
quéa nghiém trong dén chuc ning cia protein, dan dén kiéu
hinh cua thé dot bién khong co thay d6i dang ké. Trong khi
d6, dot bién Mt2 1am cho protein HSC70 bi ct ngz“in 68%
(441/648 amino acid) so véi d6i ching, bao gém toan bd
ving SBD va mdt phan cua ving NBD. Protein HSC70 sau
khi cit ngén bi mat chirc ning lién két v6i co chét va co thé
bi mét hoat tinh phan giai ATP do thiéu cac cdu trac alpha
helix va B-sheet, do d6 anh huong truc tiép dén kiéu hinh
cuia thé dot bién, bao gdm 1am thap cdy, giam ty 18 nay mam
cua hat va giam khd nang dau qua. Nhirng 4nh hudng tiéu
cuc cua dot bién vo nghia trong gen HSC70 dbi v6i chiéu
cao cdy, ty 1é nay mam va kha ning ddu qua cia ca chua
chua timg duge cong b trude day. Do do, nhitng phat hién
nay c6 thé cung cap nhirng hiéu biét ban dau dé nghién ciru
tiép theo tim hiéu sdu hon vé co ché anh huong cua gen
HSC70 d6i v6i sy nay mam, sinh truéng va qué trinh tao
qua ca chua.

4. Két luan

Nghién ctru nay da danh gia vai tro ciia gen HSC70 ddi
v6i su phat trién va kha nang ddu qua cua cdy ca chua. Sy
biéu hién cta gen HSC70 dugc tim thiy ¢ hau hét cac mo,
o quan va trong cac giai doan sinh truéng, phat trién khac
nhau ciia cdy ca chua. Vai tro ciia gen HSC70 dbi su sinh
truong cua cay ca chua dugc danh gia thong qua phan tich
kiéu hinh cua céc thé dot bién. Dot bién vo nghia lam xudt
hién bo ba két thuc sém, do d6 lam trinh tu protein HSC70
bi ngén lai, gdy anh huéng dén chirc ning cua protein, dan
dén kiéu hinh thay d6i, bao gdm géy thap cdy, giam ty 1¢ nay
mam cua hat va ty 1 dau qua. Dot bién sai nghia khong lam
thay doi kiéu hinh ciia cdy ca chua do nhimng dot bién nay
khong nam & nhitng vi tri quan trong lién quan dén ciu tric
va chtrc ning cua protein HSC70. Hinh dang va cdu tric
14, cling nhu thoi gian ra hoa cia cay ca chua khong bi anh
huéng boi dot bién gen HSC70.
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Su tich lity thuy ngan trong co' ¢4 Dia nau (Stganus guttatus Bloch, 1787)
theo tudi va mila & viing ven bién tinh Quang Binh

Vo Viin Thiép®, L& Thi Thu Phwong, Nguyén Thi Hwong Binh
Trieong Pai hoc Quang Binh, 312 Ly Thiong Kiét, phirong Pong Phii, TP Pong Héi, tinh Quéng Binh, Viét Nam
Ngay nhan bai 18/7/2022; ngay chuyén phan bién 21/7/2022; ngay nhan phan bién 12/8/2022; ngay chap nhan dang 16/8/2022

Tom tit:

Ca Dia nau (Siganus guttatus Block, 1787) 1a loai ca c6 gia tri kinh té cao, giau ham lwgng dinh dudng, dwgc nguoi
tiéu dung wa thich. Nghlen ctru nay duogc thuwe hién tir thang 11/2021 dén thang 5/2022 tai ving ven bién, cira song
tinh Quang Binh. Tong cong 60 miu ca Dia niu di dwoc thu thip theo nhém tu01, mia muwa va mia kho dé phan
tich sy tich liiy thiy ngan (Hg) trong co’ cua chung. Nong do Hg dwoc phan tich bang phu’(rng phap quang pho hap
thu nguyén tir héa hoi lanh. Két qua nghién ctru cho thay moi twong quan chit ché giira chiéu dai va trong lugng
ciia ¢4 ci trong mua mwa va mia khd. Nhém tudi cé6 anh hwong dang ké dén sy tich liily Hg trong co ciia ¢4, nhém
¢4 c6 dd tudi 16n tich lily Hg cao hon nhém ca c6 dd tudi nhé. Mic du gia tri trung binh nong dd Hg trong co ca
Dia niu vao mua khé 16n hon mua mwa, nhung két qua phén tich “Tukey’s HSD test” cho thiay khong c6 sw khac

biét dang ké.

Tir khod: c4 Dia nau, 6 nhiém méi trwong, thity ngan, tich liiy theo tudi va theo mua.

Chi s6 phén logi: 1.9

1. Dét van dé

Poc tinh ctia Hg da duoc thé hién trong tham hoa xay ra
tai vinh Minamata, tinh Kumamoto, Nhat Ban [1]. R. Dixon
va cs (1994) [2] da chiing minh, tac dong chinh ctia Hg khi
xam nhdp vao co thé ngudi 1a anh huong truc tiép dén hé
than kinh trung wong, viéc tiép xtac v6i Hg co thé gy ton
thuong ndo, bao gdm rdi loan tdm 1y, suy giam thinh luc,
mat thi luc, mat kiém soat van dong va suy nhuoc co thé,
trong truong hop nang hon ¢6 thé dan dén tir vong.

Hg c6 thé phat thai ra méi truong thong qua ngudn tu
nhién (hoat dong nti ltra, x6i mon, qué trinh phong hoda
da...), tuy nhién phan 16n chung dugc tao ra tir cac hoat dong
cua con nguoi, nhu qua trinh hoat dong ctia cac nha may
nhiét dién, luyén kim, khai thac than, chét thai cong nghiép,
ndéng nghiép va chét thai sinh hoat [3, 4]. Theo nghién ctru
cua C.R. Hammerschmidt va cs (2004) [5], viung ctra song,
ven bién 1a noi c6 ham luong Hg cao (ca do tu nhién va hoat
dong cia con nguoi tao ra), chung c6 xu hudng tich tu va
khuéch dai sinh hoc trong cac chudi thiic an, do d6 dé dang
xam nhap vao co thé sinh vat dudi nude, nht 1a cac loai ca
[6]. Trong h¢ sinh thai dudi nudc, ca la dbi tuong dugc cac
nha khoa hoc quan tdm hang du vi chung déng mot vai
trd quan trong trong khiu phan an cua con ngudi, khong
chi cung cép protein, cac yéu tb vi lugng thiét yéu ma con
cung cap vitamin D, canxi va dic biét cic axit béo omega-3

*Tac gia lién h¢: Email: thiepvovan@gbu.edu.vn
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[7, 8]. Tuy nhién, an ca ciing ¢ thé anh hudng xdu dén sirc
khoe, vi ca c6 xu hudng tich lily cao cac chat 6 nhiém tir moi
trudng nudce va trong chudi thic an [9, 10].

Trén thyc té, van dé nghién ciru mdi twong quan giita
kim loai nang véi tudi clia ca hodc so voi mua di duoc cac
nha khoa hoc quan tdm. Mac du trong nhitng nam trd lai
day, van dé 6 nhiém Hg trong c4 & ving ven bién Quang
Binh da dugc cac nha khoa hoc cht y [11-14], tuy nhién céac
nghién ciru hién c6 chua thé hién duge mdi twong quan giira
su tich lity Hg trong co ¢4 voi tudi ca ciing nhu véi cac mua
khac nhau. Pang cha ¥, d6i twong ca Dia nau ¢ ving ven
bién Quéng Binh - 14 loai c4 ¢ gia tri kinh té cao, giau ham
lugng dinh dudng, dugc nguodi dan wa chudng va tiéu thu
nhiéu nhung chua c6 s6 liéu cong bd. Muyc dich ciia nghién
clru nay 1a danh gia sy tich liiy Hg (dang Hg tong) trong co
c4 Dia nau tai ving ven bién Quang Binh, tir d6 xac dinh
dugc mdi twong quan gitra ndng d6 Hg véi tudi cua ca, cac
mua trong nam.

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

Téng s6 60 mau ca Dia nau tw nhién (hinh 1) dugc thu
mua truc tiép tor cac hd ngu dan doc vung ven bién, cira
song cua tinh Quang Binh (tir TP Dong Héi dén xd Canh
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Accumulation of mercury in muscle of orange-spotted spinefoot
(Siganus guttatus Bloch, 1787) by age and season in the coastal Quang Binh

Van Thiep Vo*, Thi Thu Phuong Le, Thi Huong Binh Nguyen
Quang Binh University, 312 Ly Thuong Kiet Street, Dong Phu Ward, Dong Hoi City, Quang Binh Province, Vietnam
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Abstract:

Orange-spotted spinefoot (Siganus guttatus) is not only a fish with high economic value, rich in nutrients, but also
popular with people for consumption. This research was carried out from November 2021 to May 2022, in the coastal
and estuaries of Quang Binh province. A total of 60 samples of orange-spotted spinefoot were collected by age group,
wet season, and dry season to analyse the accumulation of mercury (Hg) in their muscles. The Hg concentration was
analysed by cold vapour atomic absorption spectroscopy. Research results showed a strong correlation between the
length and weight of fish both in the wet and dry seasons. The age group has a strong influence on the accumulation
of Hg in their muscles, the older fish group has a higher aggregation of Hg than the younger fish group. Although the
average value of Hg concentration in the muscle of orange-spotted spinefoot in the dry season is higher than in the
wet season, analysis results of “Tukey’s HSD test” showed that there was no significant difference.

Keywords: accumulated by age and season, environmental pollution, mercury, orange-spotted spinefoot.

Classification number: 1.9
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2.2. Moi twong quan giita chiéu dai va trong luong

Dé phan tich mbi quan hé gitra chidu dai va trong luong
cua ca, chiing t6i ap dung cong thiic ctia E.D.L. Cren (1951)
[15]:

W=axLb (1)

trong d6 W la trong lugng (g); L 1a chiéu dai (cm); hé s a
mo ta toc do thay ddi cua trong lwong theo chiéu dai (diém
chan); hé sb b thé hién trong lugng & don vi chiéu dai (hé sb
goc cua dudng hdi quy).

2.3. Phédn tich Hg

Nong d6 Hg duoc do bang phuong phap quang phd hap
thu nguyén t hoa hoi lanh (VGA-77AA) sau khi thiy phan
ap luc bang may phén tich AAS - Agilen 240FS. Dung dich
thir 1a HNO, (1:9); chat chuén gbc Hg 1000 mg/l; nudc
cat st dung cho pha ché dung dich dap tng yéu cau cua
TCVN 4851:1989. Dé kiém soat chat luong, dudng chuan
dugc xay dung co hé sé tuyén tinh R>0,995, sai 1éch cua
cac diém nong do dung xdy dung dudng chuén khi tinh tir
duong chudn khong vuot qua 20% vai nong d6 <0,1 mg/l
va 5% tmg véi mirc ndng do >0,1 mg/l, két qua mau tring
kiém soat (QC Blank) <LOD, sai léch chuan ctia kiém soat
(QC Standard) <+10%. Tt ca cac phan tich déu duoc 1ap lai
2 lan, gia tri trung binh cua 2 lan dwoc xem la két qua cudi
cung, gia tri duoc hién thi v6i don vi pg/g trong luong wét
(w.w). D6 léch chuan twong dbi (RSD) 1a 2,6%, budc song
la 253,7 nm, khe do 1a 0,5 nm.

2.4. Phén tich thong ké

Céac s liéu duoc thu thap trén phr:in mém Excel, sau
do6 xur 1y phan tich thong ké dugc thyc hién v6i phan mém
Statistica 13.3 (StatSoft, Ba Lan). Thit nghiém “Shapiro-
Wilk test” duoc dung dé kiém tra sy phan bd cua ndng do
Hg trong cac mau. Do cac miu ¢ sy phan bd chuan va s6
mau khong bang nhau ¢ cic nhém tudi nén chung toi tiép
tuc str dung “Tukey Unequal N HSD test” dé xac dinh khac
biét dang ké vé cac chi so sinh tric cling nhu ndng do Hg
trong co giita cac nhom tudi, trong khi d6 “Tukey N HSD
test” dugc st dung dé kiém tra sy khac nhau vé néng do Hg
gilta mila mua va mua kho (sd lugng miu bang nhau). Két
qua thong ké c¢6 ¥ nghia khi gié tri p<0,05.

3. Két qué va ban luan
3.1. Méi twong quan giita chiéu dai, trong lwong va tudi

Qua qué trinh phan tich, két qua sinh tric hoc cta c4 Dia
nau dugc thé hién & bang 1. Trong dot thu mau mua mua, c6
2 nhém tudi da duoc thu thap, cu thé: 21 ca thé c6 do tudi 0
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(nhém cé chua dén 1 nam tudi), 9 ca thé ¢6 do tudi 1° (nhoém
ca tir 1 nam dén gan 2 ndm tudi). Trong khi d6, c6 3 nhom
tudi da duoc ghi nhan khi thu mau vao mua kho, cu thé: 16
ca thé c6 nhém tudi 0%, 9 ca thé & do tudi 1* va 5 ca the ¢ do
tudi 2 (nhém cé tir 2 ndm dén gan 3 nam tudi). Két qua phép
kiém tra “Tukey Unequal N HSD test” cho thay, khong c6
su khac biét dang ké vé chiéu dai ciing nhu trong luong giira
nhom 07, 17 gitta mua mua va mua kho (p>0,05), nhung lai
cho thay sy khac biét c6 y nghia thong ké gitta nhom 0* va
1" trong cung mdt mua (p<0,05).

Bang 1. Gia tri trung binh, dd léch chuan, nhé nhat va I&n nhét cla ca

Dia nau.
i o Gl Gl Giéwi  Dléch
trung binh  nhé nhit  16n nhét chuéin
" L 1527 8,00 2030 367
=y P 91,72 33,20 15830 3866
Vi 1 L 230 21,40 23,90 0.82
e (=) P 20054 16730 25520 27,16
7 L 1738 8,00 23,90 449
Tong (n=30)
P 13126 3320 25520 62,86
o L 1537 8,06 2033 3,95
=y P 99.48 33,20 15839 4318
- L 2.59 2140 2420 0,87
i =) P 2554 18857 24233 1558
ua
ko L 20,62 1790 25,30 288
(=) P 20306 16570 27140 40,10
7 L 1841 8,06 25,30 4,56
Tong (n=30)
P 1515 3320 7140 6691

L: chiéu dai (cm); P: trong lwong (g).

Mbi tuong quan gitta tudi ca, chiéu dai, trong lugng
dugc thé hién ¢ bang 2. Két qua cho thdy, ca mua mua va
mua kho, hé s twong quan giira tudi v6i chiéu dai, trong
luong déu 16n hon 0, diéu nay giai thich rang giita nhom
tudi v6i chidu dai, trong lugng c6 mbi twong quan dwong
nhung khong qua manh (cu thé & mua kho, hé sé twong quan
giita tudi va chiéu dai chi & mirc 0,59). Diéu dang chi y &
hé sé trong quan gitra chidu dai va trong lugng khi tiém can
dén 1 (1an luot 0,953 va 0,965 & miia mua va mua kho) cho

thidy mdi quan hé rit manh giita 2 bién nay.
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Bang 2. Méi twong quan giira tudi, chidu dai, trong lwong.

Bang 3. Gia tri nong dé Hg trong co ca Dia nau (ug/g w.w).

Mua mwa Mua kho

Tudi  Chidudai  Trong lwong Tudi  Chiéu ddi  Trong lwong
Tudi 1 1
Chiéu dai 0,729 1 0,590 1
Trong lugng 0,829 0,953 1 0,735 0,965 1

Moi quan hé giita chidu dai va trong lugng cua ca Dia
nau dugc thé hién & cong thirc 2 (miia mua) va cong thic
3 (mua kho). Mbi quan hé nay khac nhau giita cac loai ca,
chung ciing c6 thé thay ddi theo mua, theo cac giai doan
phat trién khac nhau trong doi song ca thé [16, 17].

Moi tuong quan gitia chicu dai va trong lugng ca Dia
nau trong mua mua:

W =0,0237 x L% ©)

Méi twong quan giita chiéu dai va trong luong ca Dia
nau trong mua kho:

W =0,0167 x L307 3)

O cong thic (2), mdi twong quan giira chiéu dai va trong
luong ca Dia nau trong mua mua c6 gia tri b=2,935 (<3,
hang sb 3 1a gia tri dugc xem nhur ¢6 sy tang truong dang
ap) cho thdy rang, c4 Dia nau c6 toe do ting truong tuong
dbi cham va co Xu huéng gy hon trong mua mua, diéu nay
tring voi mot s6 nghién ctru trude do & mot sb loai ca khac
[18-20]. Khi vao mua mua, nhiét d6 moi truong thép hon da
anh huong dén su phat trién cta co thé ca ciing nhu ngudn

thirc an khan hiém hon. Trong khi 0.05

Tubi Gid tri Gid tri Gid tri D} léch
trungbinh  nhé nhét 16n nhat chuén
0' (n=21) 0,015 0,004 0,045 0,013
Mia . o) 0,038 0,031 0,056 0,008
mua =
Tong (0=30) 0,022 0,004 0,056 0,016
0° (n=16) 0,017 0,004 0,034 0,010
Mia 1" (n=9) 0,040 0,031 0,056 0,008
kho 2 (n=5) 0,034 0,021 0,045 0,011
Téng (=30) 0,026 0,004 0,056 0,015

Nghién ctu cia M. Ptashynski va cs (2002) [22] da cho
thiy, su tich liiy Hg trong cac co quan cua ca phy thudc vao
nhiéu yéu t6 khac nhau, nhu: néng dé Hg trong moi truong
nude, thoi gian tiép xuc, con dudng Hg xam nhdp vao co
thé c4, diéu kién moi truong (nhlet d6 nudce, pH, do cung,
d6 man), ngoal ra con yeu t rat quan trong khac nhu tap
tinh sin mdi va nhom tudi cua chung. Trong nghién ctru cua
chung t6i, két qua phan tich cho thiy anh huéng cia nhom
tudi dén su tich liy Hg 1a rat dang ké, nhém ca mot nam
tudi tro lai c6 su tich liy Hg thdp hon so v&i nhdm cé tir mot
ndm tré 1én, hay néi cach khéac sy tich liy Hg ty 1¢ thuan
v6i tudi cua ca Dia nau. Véan dé nay ciing da duoc nhiéu nha
khoa hoc khéng dinh trude do trén cac loai ca khac nhau.
Cu thé, trong nghién ctru trén ddi twong ca chub chau Au
(Leuciscus cephalus) tai song Sava (Croatia), Z. Dragun va
cs (2007) [23] da chi ra r'?lng, cac yéu t6 sinh hoc (tudi va
khéi luong ctia mang) c6 ty 1& thudn voi nong d6 Hg trong
cic co quan cuia ca. Mot nghién ctru khac trén ddi tuong

d6, & cong thic (3), mdi tuong
quan gitra chiéu dai va trong luong
ca Dia nau trong mua kho cé gia
tri b=3,074 (>3), diéu nay cho thay
trong diéu kién moi truong c6 nhiét
d6 4m hon (thoi gian tir thang 3
dén thang 5) da co nhiing tac dong
duong tinh dén sy sinh truong cia
cac loai ca ndi chung va ca Dia nau
noéi riéng [21].

[*] Trung binh

0,04 +

0,03

0,02

Hg (ug/g w.w)

T Trung binh£SD

3.2. Moi twong quan giita

néng d¢ Hg véi tudi cd va mia 0,01

Nong d6 Hg trong co ca Dia

nau theo nhom tudi va mua tai S

0,00

a_

T b T
c

ving ven bién Quang Binh dugc 0+
thé hién ¢ bang 3 va hinh 3. O ca
mua mua va mua kho, sy tich liy
Hg trong co cd Dia ndu ¢ nhoém
tudi 0* déu thap hon dang ké so voi
nhom 1% va 2* (p<0,05).
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p(c)=0,025.

Mua mwa

1+ 0+ 1+ 2+
Mua khé

Hinh 3. Néng dé Hg trong co’ ca Dia nau theo nhém tudi, miia mwa va mua khé. a, b, ¢: cac chiy
cai gibng nhau thé hién cé su sai khac vé& mat théng ké (p<0,05). Cu thé: p(a)=0,004, p(b)=0,002,
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ca chép (Cyprinus carpio) va ca da tron chau Au (Sylurus
glanis) & hd chtra Bugko Blato (Croatia) ctia E.H. Schon va
¢s (2015) [24] cling da dua ra cac béng chung cho théy néng
d6 Hg trong co thé ca ting dan 1én theo thoi gian sinh song
ctia ching. Piéu nay duogc giai thich rang, mot khi Hg xam
nhdp vao co thé ca, chung khong tu dao thai ra dugc, ma co
xu hudng tich lily sinh hoc ¢ trong cic mé ciia co thé ¢4, trai
qua thoi gian dai, ndng do Hg trong cic md cang ting 1én.

Tuy nhién, c6 mot s6 nha khoa hoc lai chi ra rfing, mbi
quan hé giita sy tich lily Hg va tudi cua ca khong phai lic
nao ciing ty 1¢ thuan. Cac dan ching di cho thay, su tich
lity kim loai ning néi chung trong ca s& dat dén mot trang
thai 6n dinh sau mot do tudi nhat dinh, tuy vao mdi loai
cd khac nhau ma cé trang thai 6n dinh néng do kim loai
khac nhau [25]. Mot dan chimg khac dugc dua ra boi nghién
ctru ciia Y. Yi va cs (2012) [26] cho thdy, ndng do kim loai
ning s& giam dan khi ca cang 16n, cac kim loai nay s& duoc
pha lodng boi lipid (chat béo). Trong khi d6, Y. Jia va cs
(2017) [27] cho rang, & nhém ca c¢b tudi nhod thudng b tde
d6 chuyén hoa va tiéu hoa cao hon nhém ca c6 tudi 16n, nén
toc do tiép xic voi chat 6 nhiém ¢ nhom ca cé do tudi nho
nhiéu hon.

Gi4 tri trung binh ndng d6 Hg trong co c4 Dia nau vao
mua mua (0,22 pg/g w.w) thip hon mua kho (0,26 pg/g
w.w), ca 2 gia tri nay déu thip hon QCVN 8-2:2011/BYT
(Quy chuin ky thuat qubc gia dbi v6i gii han 6 nhiém kim
loai néng trong thuc phém, ddi vai cd, ham lugng Hg khong
dugc vuot qua 0,5 mg/kg). Tuy nhién, qua phép phan tich
“Tukey N HSD test” cho thdy, khong c6 su khac biét dang
ké ndng d6 Hg giita 2 muia nay. Mic du gia thuyét ching toi
dit ra ban dau la ndng d6 Hg trong co ca Dia nau du kién
s& thap vao muia mua, boi vi Hg s& bi pha lodng trong moi
truong nudc 16n hon va chiung dugc hap thy boi cac chét
ran lo limg trong nude nhiéu hon, ddng thoi nhanh chong bi
dong nudc ddy ra bién ma khong c6 thoi gian ling dong lau
& ving ctra séng, ven bién.

Trudc do, ciing co6 mot ) nghién ctu chu trong vao viéc
so sanh sy tich lily Hg trong cé gitta mua mua va mua kho.
S.S.S. Dehkordi va cs (2010 va 2011) [28, 29] trong cac
nghién ctru ciia minh da cho thdy, su tich lity Hg trong ca &
mua mua cao hon mua kho, didu nay dugc giai thich 1a do
lwong Hg tir cac ngudn thai khac nhau & trén dat lién theo
nude mua db ra ving cira song, ven bién, xdm nhap vao cac
chudi thirc an cia c4. Tuy nhién, trong mot s6 nghién ctru
khac lai cho thay, ndng d6 Hg tich lity trong c4 cao hon vao
mua khd quan dén sy phat trién cua c4, vao mua kho chung
phat trién nhanh hon, qua trinh trao doi chit dién ra manh
hon [30].
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4. Két luan

Két qua nghién ctru cho thiy, c4 Dia nau ¢ ving ven bién
Quéng Binh c6 tdc do ting trudong trong miia mua cham hon
trong mua kho. Sy tich lily Hg trong co ca Dia nau bi anh
huéng béi tudi, nhom co do tudi nho cd xu hudng tich liy
Hg thap hon nhitng nhém c6 do tudi 16n. Nghién ctru ciing
thé hién khong co su khac biét dang ké vé nong d6 Hg giira
mua mua va mua kho trong co ca Dia ndu. Dya trén viéc
phat hién dau vét Hg trong co ca Dia nau, viéc theo doi,
giam sat ndng do Hg trong cac loai ca néi chung va ca Dia
nau noéi riéng tai ving ven bién Quang Binh 1a can thiét.

Nghién ctru dugc hd trg boi dé tai CS.08.2022, Truong
Pai hoc Quang Binh. Céc tac gia xin chan thanh cam on.
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Tom tit:

Trong bai bao nay, cac tic gia da ché tao cic mau ché pham sinh hoc (BN) tir nhwa dau nghé két hop véi nano bac
va chitosan, dong thoi khio sat cac yéu té anh hwong dén qua trinh san xuit BN. Két qua nghién ctru qua trinh san
xuit BN gom thanh phan, phu gia, ty 1¢ phdi tron, cac thong so6 cong nghé da dwoc tinh toin va thir nghiém dé cé
dwoc ché phdm nano c6 dd bén va phén tin cao nhat. Xac dinh dwogc bd thong sb tdi wu cho san xuit & quy mé pilot 5
1/mé 1 ty 1¢ hoat chat/phu gia 1a 3/1, nhiét d9 toi wu cho qua trinh ph01 tron 1a 40-45°C, toc d khuay 500 vong/phut
(rpm), thoi gian 60 phit. Nghién ctu da ché tao thanh cong 18 miu BN (BN1-BN18) ¢6 mau sic tir vang nhat
dén vang dam. Thir hoat tinh khang nam dbi véi Colletotrichum spp. gay bénh than thu va bénh thdi qua do nim
Phytophthora spp. cho thiy, cic BN1-BN18 déu c¢6 hoat tinh khang nim tdt va hoat tinh nay déu ting dan khi ham
lwong nhya diu nghé ting.

Tir khéa: chitosan, Colletotrichum spp., nano bac, nhya diu nghé, Phytophthora spp..
Chi 56 phdn logi: 2.4

1. Datvan de nm thi hiéu qua khang khuan, khang nam, ti€u di¢t virus
A . ] C tang 1én hang nghin 1an so v61 nguyén to & dang ion. Ngoai
Thudce bao v¢ thuc vat (BVTV) dong vai tro quan trong gA ) gv & ) o gy i .g ) Ag )
i - . £ £ . R ra, doc tinh cta ching c6 tinh chon Igc cao vdi vi khuan, vi
trong viéc ngan chan, khong ché su phat sinh, phat trién | , o P
L . . L . . I nam, virus. Pac biét, nano bac thé hién doc tinh rat manh
cua cac doi tuong gay hai, gop phan ting nang suat vachat _, ~ . RV ) N
R . o B , doi voi vi khuan, virus, tdo va nam nén dugc ung dung rong
luong nong san. Tuy nhién, lvong thuéc BVTV héahocduw =~ o R T
. oo . L . R R rai déc tri bénh chay 14 1aa, kho co gié lua, 1ép hat lha; vang
thtra trong qué trinh san xuat nong nghi¢p la nguyén nhan P, ] 5 L ”
. S, . n .. R L e 14, rung 14, nam hong, loét soc mat cao trén cay cao su; ri
gdy ra nhi€u tac hai nghiém trong cho moéi truong dat, dac . T R .
. . R , B sat, kho canh, kho qud, nam ré trén ca phé; chét nhanh, chét
biét 1a moéi truong nudce do sy rua tréi. Du lugng cia thude Ly i L.
chém trén cay ti€u; nam trai, thoi dau canh, d6m nau va nam

canh trén cdy thanh long [2]. V.K. Sharma va cs (2009) [3]
cho biét, t& bao vi khuan bi v6 hiéu hoéa duoc cho 1a do két

BVTYV con gay doc cho nguoi va gia suc, anh hudng truc
tiép dén sirc khoe ngudi tiéu dung. Piéu nay khong chi 1am
suy giam tinh da dang sinh hoc, gay ton hai dén quan thé , . . . T .
'}i £ ] o g o g Y o qo . qua cua qua trinh tuong tac tinh dién gitta bé mat mang dién
thién dich ma con lam phat sinh tinh khang thudc cta sinh | = A Ay . . £
tich am (-) cua t€ bao vi khuan va cation Ag" dugc hap phu

vét hai, tang chi phi phong trir, gy anh huong 16n dén con NP .. . A A x 1A
T g chi pht phong sy & trén beé mat t& bao, cac ion nay sau do6 xam nhap vao bén

nguoi va moi truong [1].

O nuéc ta cling nhu trén thé gioi, thudc trir bénh thudce
nhém nano dang duoc st dung rong rii trong san xuét nong
nghiép, v6i phd tac dung rong, co thé phong trir bénh cho
nhiéu loai cdy trong khac nhau. Cac nguyén t6 kém, dong,
bac 1a nhitng nguyén t6 c6 tinh khang nam, khéang khuén va
diét virus cao [2]. Cac hat nano kim loai cé kich thudc vai

*Tac gia lién hé: Email: saola43@gmail.com, tamlt@vinhuni.edu.vn
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trong té bao vi khuén va v6 hiéu hoa chung. Nano bac két
hop véi chitosan 1am chét on dinh cho thdy hiéu qua khang
bénh dém ndu (Alternaria passiflorae) & cdy chanh day,
bénh vang 1a (Fusarium spp., Phytophthora spp.) & cay tiéu;
khéng khuan kha t6t d6i véi ca vi khuan gram am va gram
duong [1]. Nano bac ¢ tac dung phong chdng su xdm nhidm
ctia ndm va vi khuan gay bénh xam nhép qua céc té bao l4 va
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Abstract:

In this paper, the research team made samples of
bio-products (BN) of turmeric resin combined with
silver nanoparticles and chitosan and investigated the
factors affecting the production of BN preparations.
Specifically, the results of research on the production
of BN preparations including ingredients, additives,
mixing ratios, and technological parameters have been
calculated and tested to obtain nano-preparations with
the highest durability and dispersion. The experimental
results obtained the optimal set of parameters for
production at a pilot scale of 5 litres/batch are the
ratio of active ingredients/additives =3/1, the optimal
temperature for the mixing process is 40-45°C, the
stirring speed is 500 rpm, and the time is 60 minutes.
From here, we have successfully fabricated 18 samples
of BN1-BN18 preparations with colours ranging from
light yellow to dark yellow. Antifungal activity was tested
against Colletotrichum spp. causing anthracnose disease
and fruit rot disease caused by Phytophthora spp., the
results showed that BN1-BN18 products exhibited good
antifungal activity, and antifungal activity increased
gradually when the content of turmeric oil resin
increased.

Keywords: chitosan, Colletotrichum spp., Phytophthora
Spp-, silver nanoparticles, turmeric oil resin.
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1. Phong va tri rat tot cac nhém bénh do ndm, vi khuan gay
ra nhu: bénh 16 ¢6 1&, vang 14 thdi r&, cac bénh dém 14, loét
cam quyt, budi, thoi nhiin. Hiéu qua khang ndm bénh ciy
tr6ng ctia nano bac da dugc thir nghiém tai Han Qudc trén 18
loai nAm bénh. Két qua thir nghiém cho théy, AgNPs c6 hi¢u
qua manh véi cac chung ndm mdc nhu Alternaria alternata,
A. brassicicola, A. solani, Botrytis cinerea, Cladosporium
cucumerinum, Fusarium oxysporum f.sp. cucumerinum,
F. oxysporum f.sp. lycopersici, F. oxysporum, F. solani,
Pythium aphanidermatum, P. spinosum va hiéu qua toi uu
dat dugc 1a 100 ppm khi thir nghiém trén dia thach PDA [4].

Céc ché pham nano bac-chitosan ché tao bang phuong
phap chiéu xa co hiéu luc e ché nAm Phytophthora capsici
1én dén 100% tai nong do 40 ppm véi kich thude hat 5 nm
[5]. Vat liéu nano Ag/CTS/bentonite & ndng do bac 400 ppm
¢6 hi¢u qua uc ché ndm Rhizoctonia solani dat 92,82% va F.
oxysporum dat 66,70% [6]. Nano bac dang keo kich thudc
trung binh 52 nm ¢ nong d¢ 180 ppm da trc ché trén 90% sur
phat trién cia nAm Phomopsis ssp. trén hat dau tuong [6, 7].

Chitosan 1a polysacharide c6 dam, khong doc hai, c6
khdi Iugng phén tir 16n. Chitosan ¢ mau trang hay vang
nhat, khong mui vi. Chitosan ngoai tac dung kich thich hoat
dong cua hé thong khang bénh trong cdy, con co tac dung
nhu mot chat kich thich sinh trudng ctia cdy va truc tiép tiéu
diét vi sinh vat gay bénh do hily hoai mang té bao vi sinh
vat. Véi cac tac dung néu trén, Chitosan phong trir dugc cac
bénh cay do cac nhom vi sinh vét nhu nam, vi khuan, tuyén
trung va ca virus. Co thé coi Chitosan nhu mot loai véc-xin
thuc vat. Khi dé cap dén Chitosan thi nguoi ta chi nghi dén
hoat chit dung trong bao quan ndng san, nhung trén thuc
té Chitosan c6 rat nhiéu tmg dung trong nong nghiép [8].
Chitosan dong vai tro nhu 1a thanh phén kich thich hoat tinh
sinh hoc, lam tang nang sudt, san luong cay tréng. Két qua
cho thdy, ning suat cdy lua tang 1én, luong phin bon can
bon giam di déng ké [8].

Nhya dau nghé 1a mot hdn hop 16ng sanh c6 mau canh
gian dén vang nhat, c6 chira ph?m nhé tinh dau nghé va hon
hop nhiéu chit khac nhau. Hon hop nay c6 mui thom va
hing cay dic trung cua nghé. Nhwa dau nghé tan t6t trong
ethanol, ham lugng ethanol cang giam thi kha nang hoa
tan cla tinh dau cang giam. Nhiéu nghién ciru vé nghé da
cho théy, nghé c6 hoat tinh khang viém, ci nghé c6 tinh
khu trung [9]. Nghé ngay cang dugc quan tdm hon, dac
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biét 1a khi phat hién ra dic tinh chong 6xy hoa ctia cac hop
chat phenol tu nhién c6 trong nghé. Tinh dau nghé chua
nhiéu hop chit sesquiterpen ketones va alcohols khac
nhau nhu a-turmerone, ar-turmerone, 1,8-cineole, curlone,
a-zingiberene, beren, borneol, sabinen, phelandren [10, 11].
Nhiing nam gén day, P.T. Hieu va cs (2021) [9] ciing da
trién khai thir nghiém ché pham tir cii nghé trir bénh nim
gdy ra trén cdy ving va ca chua do ndm Colletotrichum
gloeosporioides va Phytophthora infestans gy ra. Ché
phim c6 chita cac hoat chit 1a hdn hop cac Turmerone
(ar-turmerone, B-turmerone va a-turmerone) va curcuminoids
tu ba thai cia qua trinh san xudt curcumin, hiéu luc tac dung
trén 65% ddi voi bénh trén cay vimg trén dién rong, ngoai ra
con ¢6 tac dung dbi v6i riy ndu tudi 2-3 va sdu to. Bén canh
d6 curcumin, demethoxycurcumin va bisdemethoxycurcumin
c6 kha nang khang bénh than thu trong khoang 0,4-100 pg/
ml. Curcumin c¢6 hiéu qua khing ndm Pinfestans, Puccinis
recondite va R.solani 1an lugt 13 100, 100 va 63% v6i ndng do
tap trung trong khoang 500 pg/ml.

Trong khi d6, & Viét Nam, trong xu thé huéng toi nén
néng nghiép hitu co, nong nghiép bén viing, cic ché pham
BVTV sinh hoc nhwa dau nghé Kkét hop véi nano bac va
chitosan dé phong trir mot sé bénh trén cay trdng hau nhu
chua ¢ va chua duoc d& cap toi. Trong nghién ciru nay,
cac yéu t6 anh hudng dén qua trinh san xuét cac BN dugc
thuc hién dé tim ra diéu kién t6i vu nhim muc dich dat
hidu qua san xuét toi uu nhat. Ddng thoi tién hanh thir hoat
tinh khang ndm Phytophthora spp. gy thdi qua trén cam
va Colletotrichum spp. gy bénh than thu trén cam, budi dé
danh gia hoat luc cta cac BN.

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

Nguyén liéu dé gia cong BN nhya dau nghé két hop nano
bac va chitosan dang huyén phu dam déc bao gém hoat chat
chiém 75% (nano bac 45%, chitosan 5%, dau nghé 25%),
chat phu gia 25% (tween 60, acetone, propanol, ethanol,
PEG 4000 cong nghiép, EG (etylen glycol), nudc), dam bao
ty 1& hoat chat/phu gia 1a 3/1. Trong do, tween 60 chiém
khoang 12,5% va acetone 9,5% tong khoi lugng ché pham,
3% 1a nude va mot sb phu gia khac. Cac mau dugc ky hiéu
tir BN1 dén BN18, thé hién & bang 1.
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Bang 1. Cong thirc cac BN1-BN18.

Thi 1: :C“O Chitosan  Nhua diu I];]lll 2:211“ Cong thirc
twr @) P nghé (%) gia (%)  héphim
1 69 5 1 25 BNI1

2 68 5 2 25 BN2

3 67 5 3 25 BN3

4 66 5 4 25 BN4

5 65 5 5 25 BNS

6 64 5 6 25 BN6

7 63 5 7 25 BN7

8 62 5 8 25 BNS

9 61 5 9 25 BNO9

10 60 5 10 25 BN10

11 59 5 11 25 BN11

12 58 5 12 25 BNI12

13 57 5 13 25 BNI13

14 56 5 14 25 BN14

15 55 5 15 25 BNI15

16 54 5 16 25 BN16

17 53 5 17 25 BN17

18 52 5 18 25 BN18

2.2. Nghién ciru san xudt ché phcfm

Quy trinh cong nghé san xuit BN nhya dau nghé két
hop nano bac va chitosan quy mé pilot (5 I/mé) duoc tién
hanh nhu sau: dung dich nano bac, chitosan, nhya dau nghé
(d6ng hoa trong dung dich ethanol). Cac thanh phan phu gia
bao gdm tween 60, acetone, propanol, ethanol, PEG 4000
cong nghiép, EG, nudc (thanh phan nhu ¢ bang 1). Hon hop
duoc phdi tron ¢ nhiét do 40-45°C, toc dd khudy 500 rpm,
thoi gian khudy 60 phuat trong thiét bi. T4t ca cic thanh phin
st dung san xuét ché phém duoc can dinh lugng, dem vao
céc thiét bi khudy tron chuyén dung dé tao dung dich dong
nhét, tiép theo 1a cac qué trinh gia nhiét, diéu chinh tdc do
khudy, thoi gian khudy duoc thiét 1ap thich hop theo cac
thong sb da toi uu bang qué trinh thyc nghiém va bang mo
hinh twong quan. Trong quy trinh san xuat, dung dich nano
bac dugc thém dinh luong dung dich chitosan, khuéy & tbe
d6 500 rpm trong 15 phiit. Hon hgp thu duoc (dung dich A)

a4
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Hinh 1. So db quy trinh cong nghé ché tao BN nhwa dau nghé két hgp nano bac va chitosan.

tiép tuc khudy va gia nhiét 1én 40-45°C va thém tir tir dung
dich nhya dau nghé vao, rdi chat phu gia (dung dich B).
Dung dich B dugc khudy lién tuc trong 60 phiit dé thu duoc
BN nhua dau nghé két hop nano bac va chitosan (hinh 1).

2.3. Phwong phap danh gia hoat tinh sinh hoc

Hoat tinh khang ndm: Phuong phap kiém tra kha ning trc
ché mycelia dugc sir dung trong nghién ctru véi cac ching ndm
Colletotrichum spp. gay bénh than thu va Phytophthora spp.
gay bénh thdi qua. Nam Colletotrichum spp. va Phytophthora
spp. su dung trong nghién ctru nay dugc phan lap tir qua cam,
budi bi bénh than thu trong ¢ huyén Huong Khé, tinh Ha
Tinh. Hoat tinh khang nam dugc thir trén cac dia thach petri
v6i moi truong PDA tai pH 6,8-7.,0.

Nam duge phan 13p va lam thuan, dung dung cu duc 16
¢6 dudng kinh 4 mm tién hanh duc vanh ngoai duong kinh
tan nam, sau do dit 1én moi treong PDA da tron voi mau
thir. Mau thir BN hoa tan bang tween 80 véi ndng d6 0,05%
va dimethyl sulfoxide (DMSO) 2% & céc nong khac nhau
(1000 va 500 ppm), sau do trén vao moi truong PDA nong
chay & 50°C da khur tring va dé ngudi. Mdi nong do khac

nhau dugc thir 13p lai 3 1an. Cac dia dugc u & 37°C trong

vong 24-36 gio. Theo ddi su phat trién cua nim va xac dinh
tinh hi¢u lyc cia tirng loai dya vao viéc do duong kinh tan
nam sau cac thoi gian khac nhau tiy theo timg loai nim.
Hiéu qua trc ché duogc tinh nhu sau [9]:

— bKnsu

4)

DbKsi ching

X 100%
(DKd6i ching —

Hiéu qua tc ché (%) =

trong d6 K . 1a duong kinh ctia tan ndm trong dia d6i

doi ching
chung; DK . 1a duong kinh cua tin nam mau.

3. Két qua va ban luan
3.1. Tao ché phim sinh hoc

Ap dung phuong phap phdi tron cé gia nhiét ph hop, da
ché tao thanh cong 18 mau BN (ky hiéu tir BN1 dén BN18)
c6 mau séc tir vang nhat dén dam dan, kha ning tan trong
nude giam dan (hinh 2).

3.2. Mau siic, trang thdi ché pham

Céc BN nhya dau nghé két hop v6i nano bac va chitosan
thu dugc dang huyén phu dam ddc c6 mau vang nhat dén
vang dam (chuyén sang mau do cta nhwa dau nghé) khi ham
luong dau nghé tang dan tir cong thirc BN1 dén BN18 (hinh
2). Pic biét, cic nhom cong thirc tir BN1 dén BN6, mau

Hinh 2. Cac mau BN nhwa dau nghé két hgp nano bac va chitosan.
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khong thay d6i nhiéu, trong khi nhém BN7 dén BN12 mau
thay ddi rd rét nhat va nhéom BN13 dén BN18 c6 mau ddm
dac, tuong duong nhau.

3.3. Khd ning hoa tan va dé bén ciia BN

Két qua nghién ctru cho thay, khi ting ham luong hoat
chat 1én, giam ham lugng chét phu gia va nudc (tween 60,
acetone va nudc) s€ lam giam d6 hoa tan cua BN nhya dau
nghé Kkét hop nano bac va chitosan. Dac biét, ché phém co
acetone gitip hoa tan hoat chat tinh dau nghé, dong vai trd
rit quan trong d6i voi hoat chat dang dau nghé. Tuy nhién,
acetone gia thanh cao, d& chay nd va khi ham luong trén
10% c6 kha ning gy ton hai bao bi sir dung, khong thich
hop dé dong chai hodc goi khi gia nhiét. Do vy, ham lugng
acetone thich hop duogc Iya chon nhé hon 10% trong cong
thirc ché pham 13 6%, trong khi d6 tween 60 chiém 10%,
con lai 1a nudce va cac chat phu gia khac 1a thich hop. Trong
cac cong thirc, BN10 c¢6 d6 bén va phan tan déu tot nhat.

3.4. Téc dp khudy trong ché tao BN nhwa dau ngh¢ két
hop nano bac va chitosan

Dé nghién ctru anh hudng cua toc d6 khudy 1én thoi gian
hinh thanh, do déng nhét, d tan va do bén cia BN nhua dau
nghé két hop nano bac va chitosan, két qua tong hop ché
phém dugc thuc hién theo cong thitc BN10 véi cac tde do
bién ddi 250, 500, 1000 va 2000 rpm, tuong tmg voi RP1,
RP2, RP3 va RP4 (bang 2).

Bang 2. Téc do pha tron ché pham dang huyén phu dam dic.

Thi nghiém RP1 RP2  RP3 RP4
Nano bac, chitosan, nhua dau nghé¢  75% 75% 75% 75%
Chét phu gia va nude 25% 25% 25%  25%
Téng thanh phin 100%  100%  100% 100%
Téc d6 khudy (rpm) 250 500 750 1000
Gia trj thé zeta (mV) 25 37 30 27

Céc BN nhua dau nghé két hop nano bac va chitosan déu
duoc khqu trong 60 phit, quan sat sy thay ddi do trong,
ddng thoi thir d6 tan trong nude theo ty 1¢ ché pham/nude
tuong tmg 14 1/100 va 2/100 ml, d bén cta ché phim sau
khi hoa tan 1 gid. Két qua cho thay, khi khudy voi toc do
tang dan, thoi gian hinh thanh ché pham dong nhét va do
trong giam dan khi tbc d6 khudy tang. Cu thé, khi khudy voi
tbc do 250 rpm, thoi gian thu duoc ché pham 1 60 phut, ché
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phém con van duc, tan kém. Khi khqu véi tde do 500 rpm,
thoi gian dat dugc do trong cua ché pham 1a 45 phut, ché
pham ddng nhat, tan tdt, bén, khong ling sau khi hoa tan 1
gi0. Khi téc d6 khudy ting 1én 750 rpm, thoi gian hinh thanh
ché phim nhanh, trong vong 30 phiit da dat dugc ché pham
trong, dong nhat nhung khi hoa tan ché pham bj ling, chia
can. Pac biét, khi téc do khudy dat 1000 rpm, ché pham dat
d6 trong khi khudy duoc 15 phat, nhung khi dem hoa tan
vao nudc, tan kém va phan tach 16p ngay, ling can (hinh 3).
Nguyén nhan dy doan 1a khi khudy véi téc do cao, cac hat
tinh dau bi danh tan va pha tron vao cac chét phu gia, chét
hoat dong bé mat, nhung do hoan thién cua ché phém chua
dat, ché phdm bi phan huy nhanh, diéu nay s& lam giam hiéu
qua ctia ché pham khi sir dung trong thuc té. Do vay, ching
t6i lya chon tdc do khudy t6i wu cho quy trinh san xuét ché
pham 1a 500 rpm dé thu dwoc BN nhya dau nghé két hop
nano bac va chitosan dat yéu clu, ¢ do tan tdt.

45
I 30
500 750

Téc d khudy (rpm)

70 -
60

Thoi gian (phut)
o (73] = n (=2
<> <> <> <> <>

—
=
I

i§

1000

>

250

Hinh 3. Anh hwéng clia téc do khudy dén thoi gian hinh thanh BN nhya
dau nghé két hop nano bac va chitosan.
3.5. Anh huwéng ciia nhigt dp dén kha ning tao BN

nhuwa diu nghé két hop nano bac va chitosan

Khi nhi¢t d¢ tang, thong thuong kha nang hoa tan cua
céc ché pham t6t hon, tuy nhién do st dung cac dung moi
hitu co 1am chét phu gia, kém theo céc hoat chéat nhua dau
nghé, khi nhiét do qua cao, cac hoat chit s& bay hoi cung voi
dung méi. Bé biét dwoc anh hudong ciia nhiét do, ching toi
tién hanh cac thi nghiém téng hop ché phdm theo cong thirc
BNI10 ¢ cac nhiét d6 25, 30, 45 va 60°C, twong tng voi cac
mau NP1, ND2, ND3 va NP4 (bang 3).



Bang 3. Nhiét d6 pha tron BN nhwa diu nghé két hop nano bac va
chitosan dang huyén phu dam dic.

Thi nghiém NP1 NP2 NP3 Nb4
Nano bac, chitosan, nhua dau nghé 75% 75% 75% 75%
Chét phu gia va nudc 25% 25%  25%  25%
Téng thanh phan 100%  100% 100%  100%
Téc d6 khudy (rpm) 500 500 500 500
Thoi gian khudy (phat) 45 45 45 45
Nhiét do khudy (°C) 25 30 45 60
Gia trj thé zeta (mV) 27 29 38 32

Két qua cho théiy, khi nhiét 6 cia BN nhua dau nghé
két hop nano bac va chitosan ¢ 25°C (nhiét do phong), toc
d6 hoa tan ctia ché pham cham, khi két thuc thoi gian khudy
45 phut, ché phém van con van duc. Khi tang nhiét do cua
hé phan @ng 1én 30°C, ché pham bat diu dong nhit khi mai
khudy tron dugc 25 phut, tuy nhién khi hoa tan vao nudc
ché pham con can lang. O nhiét d6 45°C, khi khudy trong
45 phiit thu dwoc ché pham dong nhét, trong va tan tot trong
nude, khong bi van duc khi hoa tan vao nudc sau 1 gio.
Tuy nhién, khi tiép tuc tang nhiét 6 1én 60°C, hdn hop ché
pham di bét du tan khi khuay duoc 15 phat nhung hdn hop
¢6 hién twong bdc hoi nhanh va hao hut lugng 16n khi két
thac 45 phut khudy. Nguyén nhan duoc xac dinh 13 acetone
dat nhiét d soi va bay hoi ¢ khoang 56-57°C, vi vay khi
san xudt ché pham can khéng ché nhiét do hdn hop dudi
57°C. Tu do, chon nhi¢t d§ ctua qua trinh tao ché phém o
40-45°C 1a phu hop cho quy trinh san xuat & quy mé phong
thi nghi¢m.

3.6. Anh hwéng ciia thoi gian dén khd ning tao BN

nhwa diu nghé két hop nano bac va chitosan

Dé nghién ctru anh huong cua thoi gian khudy 1én qua
trinh tong hop ché pham, cac yéu to duoc ¢d dinh nhu ty
1¢ hoat chat/chat phu gia, toc do khudy, thay ddi thoi gian
khudy san pham 15, 30, 45, 60 phit, twong tmg voi cac mau
TG1, TG2, TG3 va TG4. Cac thi nghiém ché tao BN nhua
dau nghé Kkét hop nano bac va chitosan dugc bd tri theo
bang 4. Kiém tra do déng nhét cua dung dich, d6 tan va do
bén cla dung dich sau khi hoa tan nhan théy, khi dung dich
khudy trong 15 phut, cac chit hoa tan chwa hoan toan, van
con vén duc, hoa tan kém. Khi dat dén 30 phut, thu dugc
dung dich trong va dong nhat, khong phéan 16p, nhung khi
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hoa tan lai c6 it cdn. Khi tang thoi gian khufiy 1én 45 phut,
dung dich BN nhya dau nghé két hop nano bac va chitosan
dong nhat hoan toan, bén va tan tdt trong nude. Khi ting
thoi gian 1én 60 phut, ché pham khong c6 thay doi nhiéu va
khi kéo dai thém thoi gian, khong c6 su khac biét. Do do,
thoi gian khuay 45 phit duoc chon lam thoi gian tdi uu cho
san xudt, giup giam rat nhidu thoi gian va chi phi cho viée
ché tao cac san phdm quy mé 16n (bang 4).

Bang 4. Thoi gian khudy tron BN nhwa dau nghé két hop nano bac va
chitosan.

Thi nghi¢m TGl TG2 TG3 TG4
Nano bac chitosan, nhua dau nghé¢  75% 75% 75% 75%
Chét phu gia va nuéc 25% 25% 25% 25%
Téng thanh phin 100%  100%  100%  100%
Téc do khudy (rpm) 500 500 500 500
Nhiét d¢ phan img (°C) 45 45 45 45
Thoi gian khudy (phit) 15 30 45 60
Gia tri thé zeta (mV) 20 29 38 33

Do bén ciia ché pham dugc kiém tra lai bang phép do
thé zeta. Thé zeta thé hién muc do dé”iy gilia cac hat tich dién
cung du gan nhau trong hé phén tan. D6i voi cac phén tir va
cac hat du nho, thé zeta cao (am hoic duong) sé& cho do on
dinh cao, hé phén tan sé chéng lai su keo tu. Két qua nghién
ctru cho thdy, do bén thé zeta cia mau ND3, ND4, TG3 va
TG4 déu cho gia tri trén 30 mV, diéu d6 cho thdy ché pham
c6 dd bén cao. Diac biét mau NP3, TG3 c6 gia tri thé zeta
dat 38 mV.

3.7. Hoat tinh khdng nim Colletotrichum spp. gay
bénh than thu va bénh thoi qud do ném Phytophthora spp.

Tién hanh thir hoat tinh khang nim d6i véi chung nam
Colletotrichum spp. gy bénh than thu va bénh thdi qua do
nam Phytophthora spp. cho két qua cac BN1-BN18 déu ¢
hoat tinh khang nam tdt; hoat tinh khang ndm déu ting din
khi ham lugng nhya dau nghé tang cho théy, céc hoat chat
chira trong dau nghé c6 kha ning e ché cao; ddi véi nano
bac va chitosan kha ning khang khuén tot hon khang ndm.
Céac BN4-BN18 c6 kha nang khang Phytophthora spp. cao
hon niam Colletotrichum spp. trong cung diéu kién, didu
nay co 1& 1a ciu tao ctia cac chung nim khéac nhau (bang 5
va hinh 4).
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Bang 5. Két qua thir hoat tinh déi véi chiing nAm Phytophthora spp. va Colletotrichum spp..

Thir . . . Phytophthora spp. Colletotrichum spp.
tr Tén mau Nong do (mg/l) o . p . : = ; p : . o . p . .
o Hiéu lyc vrc ché sau 3 ngay thir (%) Hiéu lyc irc ché sau 3 ngay thir (%)  Hiéu lwc vrc ché sau 5 ngay thir (%)

1 BNI 10 13,78+0,34 15,55+0,54 18,31£0,53

2 BN2 10 21,57+0,58 24,41+0,85 29,11+0,84

3 BN3 10 22,40+0,61 30,51x1,06 33,59+0,97

4 BN4 10 36,54+1,09 29,46+1,03 34,78+1,00

5 BNS 10 47,32+1,41 31,44£1,1 36,95+1,07

6 BN6 10 52,63+1,57 30,61+1,07 36,79+1,06

7 BN7 10 52,06+1,56 31,60£1,10 44,57+1,29

8 BN8 10 54,89+1,64 36,18+1,26 45,71£1,32

9 BN9 10 55,06+1,65 39,89+1,39 47,.82+1,38

10 BN10 10 56,04+1,68 40,52+1,41 49,81+1,44

11 BNI11 10 58,02+1,75 42,36+1,48 51,37+1,48

12 BN12 10 58,71+1,45 42,98+1,50 52,60+1,52

13 BN13 10 60,72+1,32 43,87+1,53 53,27+1,54

14 BN14 10 60,62+1,81 44,26+1,54 56,45+1,63

15 BNI5 10 61,35+1,84 46,72+1,63 60,81£1,76

16 BN16 10 62,34+1,79 39,16+1,37 46,65+1,35

17 BN17 10 62,52+1,81 38,24+1,33 44,86+1,31

18 BN18 10 65,98+1,87 37,5241,31 43,68+1,26

19 Dau nghé (TDN) 10 90,11+2,3 45,74+1,61 43,95+1,27

BNO 218 BN1 ac BN7 BC BN10 Bc

BN3 BC ENS aC BN13 Bc BN15 oc

BN18 Bc TON oc

Hinh 4. Kha ning (rc ché ctia mot s6 mau ché pham trong 3 ngay thir nghiém.
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4. Két luan

Nghién ctu da ché tao dugc 18 mau BN nhya dau nghé
két hop nano bac va chitosan, ky hiéu tir BN1 dén BN18.
Két qua cho thiy, mot s6 yéu t6 cong nghé anh huong dén
qué trinh san xudt BN nhya dau nghé két hop nano bac
va chitosan; xac dinh dugc ty 1¢ hoat chét/phu gia la 3/1;
diéu kién san xuét ché pham phu hop 1a toc do khudy 500
rpm, thoi gian 45 phat, nhiét do 45°C. Két qua khang nim
Colletotrichum spp. gay bénh than thu trén cam, budi va
bénh théi qué trén cam do nam Phytophthora spp. cia cac
mau tt. Két qua tht nghiém 1a co s& dé lua chon cac mau
ché phém ¢ cac dic tinh dé tan trong nudc, do bén cao,
hoat tinh tt dé tién hanh cac nghién ctu trén dién hep, dién
rong va mo hinh thir nghiém trude khi san xuat lugng 16n
ding 1am ché pham BVTV cho ciy trong.

LO1 CAM ON

Nghién ctru duge thyc hién vé6i sy hd tro kinh phi ctia dé
tai nghién ctru khoa hoc cap tinh Ha Tinh nim 2021-2023.
Céc tac gia xin chan thanh cam on.
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Anh huéng ciia polysiloxane téi tinh chat chong tham
va co tinh cua vai cotton
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Tom tit:

Vii cotton dwoe sir dung pho bién trong nganh dét may do kha ning thong thoing va tham hit tét. Tuy nhién, kha
niing khang bin va khang nuwéc ciia vai cotton khong cao. Vi vy, phii 1én vai cotton chit chdng thim polysiloxane 1a
mjt yéu ciu dic bi¢t can thiét trong cac img dung cho nhirng sin phim quin 40 ngoai trdi va quan 4o bao vé. Anh
hwéng ciia ham lwong polysiloxane 1én kha ning chéng thAm nwéc va tinh chit co 1y ciia vat liéu dwoc tién hanh
nghién ctru. Hinh thai ciia vai cotton da phu nhwa dwgce xac dinh béi SEM (Scanning electron microscope) va EDX
(Energy dispersive X-ray) diung dé xac dinh sy hi¢n di¢n ciia 16p phii polysiloxane trén bé mit vai. So véi vai cotton
thd, dd bén kéo dirt ciia vai cotton tim dung dich 20% polysiloxane ting, tuy nhién d¢ gidn dai khi dit giam. Két qua
do ap lwc thity tinh (AATCC 127) va thir nghiém phun nwéc (AATCC 22) cho thiy kha ning chéng thAm nuwéc ciia
vai cotton phii polysiloxane ting dang ké so véi vai cotton thd. Ngoai ra, ham lwgng polysiloxane hiu nhw khong anh
hwéng dén kha ning chong thAm nwéc cia vat lidu. Vi vy, sir dung hop 1y polysiloxane sé gop phin giam thiéu chi
phi cho sian phim.

Tir khoa: chf)ng thAm nuéc, co tinh, polysiloxane, vai cotton.
Chi 56 phan loai: 2.4

Phu héa hoc hop chit khong phan cuc 1a mét trong
nhitng phwong phép chéng thim p dung hiéu qua cho loai
vai cotton. Trong phuong phép nay, fluorocarbon dugc su
dung nhu 1d mot chit ky nude trong quy trinh uét, nhu
nhiing vai vao trong dung dich sau d6 on dinh nhiét. Cac san
pham nay cho tinh chéng thim tbt, tuy nhién phuong phap
nay lai dan dén van dé vé xur 1y nude thai ra moi truong. bPé
thay thé cho fluorocarbon, mot sé nghién ctru da s dung
polysiloxane dé phu Ién bé mat soi vai [9, 11, 12]. Sy lya
chon polydimethylsiloxane (PDMS) thay vi cic chat phii
htru co khac 1a do dac tinh wu viét nhu chéng tham tdt, mém
déo & nhiét do thp, chong nhiét va lanh t5t. Nhém methyl
- CH, ¢ tinh ky nude sap xép doc theo hai bén mach chinh
siloxane (-Si-O) nén lam cho polysiloxane c6 tinh chong
thAm nudc cao. Ngoai ra, PDMS c¢6 céu triic phan tir md,
hoi nuéc nam ket trong chét nén c6 thé dé dang thoat di [4,
13-17]. Ngoai phuong phap quay phu va phun phu PDMS,
phuong phap don gian va chi phi thap la nhing vai vao dung
dich PDMS, sau d6 cho vai qua hai truc vat [11,17].

1. Ddt van de

Trong nganh cong nghiép dét may, cotton 14 chét lidu
dugc Gmg dung phd bién va rong rii nhat hién nay boi nhiéu
tinh chét wu viét nhu kha nang thAm hat nude tdt, thong
thoang, nhe, bén, kha nang chiu kiém va axit yéu tdt. Vai
cotton c6 thé hap thu 27% nudc ma van cho cam giac thong
thoang d6i véi ngudi st dung nho dic tinh wa nude cia cac
nhém hydroxyl ¢é trong c4u triic ctia cotton [1, 2]. Kha ning
tham hut t6t cia vai cotton vira 1a wu diém ciing 14 nhugc
diém khi tmg dung trong cac linh vyc can c¢6 su chdng tham.
Bén canh d6, kha niang khang ban cuia vai cotton khong cao
nén dé gdy bam ban va mui hoi khi sir dung. Do vay, viéc
phu 1én vai cotton chat chéng tham 1a mot yéu ciu dic biét
can thiét trong cac mg dung cho cic san phiam quin 4o
ngoai troi va quan ao bao vé [3-7]. Pac tinh chéng thim cua
vai phu thudc vao bé mit hoa hoc vai va dia hinh bé mit cua
vai. Vi vay, c6 thé tién hanh stra d6i bé mat, lam thay dbi
nang lugng bé mit hodc tang do nham bé mit. Cac nghién
ctru dd dua ra mot s6 phuong phap dé tao bé mit chong

thim cho vai nhu: pht héa hoc hop chat khong phan cuc;
phu vt 1y 16p mang méng khong phén cuc; tao bé mit gd
ghé & ciu triic vi mé [8-10].

*Tac gia lién hé: Email: hdphu@hcmut.edu.vn
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Hién nay, viéc sit dung PDMS lam chét chéng tham cho
vai cotton chua dugc chi trong nghién ctru tai Viét Nam dé
tao ra cac san phdm cotton chéng tham. Vi vay, muc tiéu
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Abstract:

Cotton fabric is commonly used in the textile industry
owing to good ventilation and absorption capacity.
However, dirt resistance and water resistance of cotton
fabrics are low. Therefore, coating cotton fabrics with
water-repellent polysiloxane is a special requirement for
outdoor and protective clothing products. The effects
of polysiloxane content on the water resistance and
mechanical properties of materials were studied. The
morphology of coated cotton fabric was characterised
by SEM (Scanning electron microscope), and EDX
(Energy dispersive X-ray) was used to determine
the presence of polysiloxane on the surface of cotton
fabric. The effects of polysiloxane content on the water
resistance and mechanical properties of materials were
studied. Compared with raw cotton fabrics, the tensile
strength of the cotton fabrics impregnated with 20%wt
polysiloxane solution increased, but the elongation at
break was reduced. The hydrostatic pressure (AATCC
127) and water spray test (AATCC 22) results showed
that the water repellence of polysiloxane-coated cotton
fabrics increased significantly compared to pure cotton
fabrics. In addition, the polysiloxane content has no
almost effect on the water repellency of the material.
Therefore, the appropriate use of polysiloxane can
contribute to minimising the cost of the product.

Keywords: cotton fabric, mechanical properties,

polysiloxane, water repellency.
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clia nghién ctru nay 1a huéng dén anh huéng ciia nong do
polysiloxane téi tinh chat chng thdm va tinh chit co 1y cua
Vvai cotton.

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

Hydroxyl terminated polydimethylsiloxane (khdi lwong
phan tir 4200 g/mol, thanh phan siloxane va polysiloxane,
dimethyl, hydroxy-terminated), trimethylsilyl chloride (d¢
tinh khiét 98%) va methyl triacetoxy silane (d¢ tinh khiét
>95%) dwoc phan phbi boi Hang Thermo Fisher Scientific,
Mjy. Dung méi xylene, d tinh khiét 85%, dugc cung cp baoi
Hang Xilong, Trung Québec. Vai cotton kiéu dét thoi, mat do
dét: doc P ;=66 soi/inch, ngang P =42 s¢i/inch, khdi luong
101 g/m? dwoc cung cap bai Cong ty C6 phan dét Thai Tuén.

2.2. Phwong phap nghién ciru

Phii polysiloxane Ién vdi cotton: Cong thirc ph6i ché ban
d4u ctia hdn hop polysiloxane bao gdm: 100 phin khéi lugng
PDMS + 3 phan khdi lugng trimethylsilyl chloride + 3 phan
khéi lugng methyl triacetoxy silane, duoc gitr ¢d dinh trong
toan bo khao sat. Hon hop polysiloxane duoc hoa tan véi
dung méi xylene dé tao thanh dung dich polysiloxane véi
céc ty 1¢ % khdi lugng 1a 10 (PoSil0), 15 (PoSil5) va 20%
(P0Si20). Sau khi tién hanh tim vai cotton tho véi dung dich
polysiloxane trong 2 gio, vai tim dugc cho qua 2 tryc vit,
sau d6 mau dugc dong ran & 100°C trong 1 gid. Tén mau vai
cotton phu dung dich polysiloxane dugc ky hiéu twong ung
v6i dung dich phi, bao gdm cic mau vai PoSil0, PoSil5
va PoSi20.

Ham lugng polysiloxane (%kl PoSi) phu 1én vai cotton
dugc tinh toan dia trén khéi lugng vai pha sau dong ran va
vai cotton tho (khong phu) theo cong thiic sau:

(mvéi sau pha polysiloxane My3; cotton thé)

x 100

%Kl PoSi =
My3 cotton tho

Hinh thdi va thanh phdn nguyén té: Vai cotton phu va
khéong phu polysiloxane dugc quan sat trén thiét bi kinh
hién vi dién tor quét SEM (Jeol JSM-5200, Bazil) va tich
hop EDX. Dién thé sir dung 15 kV, mau duoc pha 1 16p
vang mong trude khi phan tich hinh thai.

Géc tiép xiic: Goc tiép xuc ciia mau vai véi nude duogc
xéac dinh bang thiét bi SEO-Phoenex 300 (M¥). Diéu kién
moi trudng c¢6 d6 am 55+2%, nhiét d6 25+2°C.

Bé day mau vai: Vai cotton tho va vai da phu polysiloxane
dugc xac dinh bé day bang méay do Mitutoyo 547-301 (Nhat
Ban) véi do chinh xac 0,01 mm.

o1
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Ap lyc thiy tinh: Méy kiém tra p luc thuy tinh dugc
ap dung dé xac dinh kha nang chéng thim nudc cia cac
mau vai v6i sy xdm nhép ciia nude dudi ap luc. Thi nghiém
duogc tién hanh theo tiéu chuan AATCC 127 trén thiét bi
Hydrostatic Head Tester FX 3000 IV ctia Hang TEXTEST
(Thuy S¥). Kich thuéc mau do 15x15 cm. On dinh miu
thir, tién hanh thi nghiém ¢ diéu kién méi truong c6 do 4m
65+2%, nhiét do 27+2°C.

Phun nuéc: Phuong phap phun nuéc duge dung dé
danh gia do chéng thAm nudc cua vai va duoc thuc hién
trén may phun nudc Spray rating Tester TF160-TESTEX
(Trung Qudc) theo tiéu chuan AATCC 22. Mau vii c6 kich
thude 17,8x17,8 cm. Nudc cit (250 ml) dwoc phun qua voi
phun 1én mau thir nghiém, lic ndy mau vai dugc dat cach
voi phun 150 mm véi goc nghiéng 45° [14, 16]. Thi nghiém
duoc thyc hién ¢ diéu kién do am 65£2%, nhi¢t do 27+2°C.

PG bén kéo dirt cia cde mau vdi: Tinh chét kéo cua vat
lidu dwoc danh gia theo tiéu chuan ISO 5081-1977 trén may
Instron 6800 (M¥). Téc d6 kéo 20 cm/phut.

< L R
3. Ket qua va ban luan

3.1. Pdnh gid hinh thdi va thanh phan nguyén té ciia
cdc mébu vii

Két qua anh SEM cho thay, mau
vai khong phu c6 bé mat soi vai lang
min, tuy nhién cac b6 sgi vai khong
duge dét chit v6i nhau tao nén cac 16
héng giira cac bo soi (hinh 1A). Sau
khi phti polysiloxane, mau PoSil0 c6
cac sgi vai dugc bao boc xung quanh
mot 16p nhya mong, bé mit van con
lang min (hinh 1B). Khi ting nong
d6 dung dich polysiloxane 1én 15 va
20% thi 16p nhya phu trén bé mit soi
day hon va bé mit soi c6 do gd ghé
(hinh 1C va 1D).

Ngoai ra, khi ting din ndng do
phu polysiloxane thi bé mit cac bo
soi dugc che phu cang nhiéu, cac
16 tréng giita cac bod soi dan duoc
lAp ddy (hinh 1). Vai cotton phu
polysiloxane lam tiang kha nang
chéng tham 1a do cac 15 trong giira

JHOAHOC . [

céc bo soi duge phu boi 16p polyme, dong thoi timg soi
cotton va bo soi cling dugc bao phu boi polysiloxane, nho
vay s€ ngan can dugc sy xam nhap cua nudc vao bén trong
b soi.

Két qua phan tich EDX ciing cho thiy c6 sy hién dién ciia
nguyén tb Si trén bé mat soi vai cotton khi phu polysiloxane.
Nong dé polysiloxane phu 1én bé mat vai cotton cang ting
tuong tmg v&i mau PoSil0, PoSil5 va PoSi20 thi ty 1¢ Si/C
trén bé mat vai ting lan luot 1a 40/8, 47/8 va 60/8. Nhu
vay, két qua SEM va EDX chung té hi¢u qua cta viéc phit
polysiloxane 1én sgi va vai cotton thd bang phuong phap
tam.

3.2. Két qud do goc tiép xuc

Hinh 2 cho thdy, vai cotton tho c6 goc tiép xuc voi nude
12 101,6°, khi phu polysiloxane 1én vai thi goc tiép xtc ting
véi miu PoSil0 1a 126,1°, PoSil5 1a 119,9° va PoSi20 la
118,4°. Phu polysiloxane lam giam bot dac tinh tho rap cla
bé mit vai, dong thoi lap day cac khoang trong gitta cac bo
soi, vi vy ma goc tiép xtc ciia mau vai phu PoSi cao hon
vai chua phu. Tuy nhién, khi ting ndng do polysiloxane phu
1én soi thi goc tiép xtic cua miu vai giam khoang 5-6%,
nguyén nhan 1a do 16p phu polysiloxane day lam bé mit ciia

soi cotton va ca tdm vai tro nén gd ghé hon (hinh 1).

Hinh 1. Anh SEM cuia vai cotton thé (A) va cac mau vai phu polysiloxane v&i ndng dé khac
nhau: PoSi10 (B), PoSi15 (C) va PoSi20 (D).
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luong polysiloxane trén mau vai ciing tang twong tng 2 lan.
Nhu vay, vai cotton phu ham Iugng nhya cang cao thi 16p
phi cang day. Chimng t6, khi tim dung dich polysiloxane 1én
vai cotton, nhwa dwoc vai hap phu va tao thanh 16p phua bao
boc quanh soi va cac bo soi, déng thoi tao thanh 16p phu

mong trén bé mat vai.
3.4. Pdnh gid khd ning chong thim nwéc

Két qua tht nghiém phun nudc duoc thé hién qua chi
s6 danh gia phun nudc (WSR - Water spray test rating) nhu
sau: 0 12 mau vai bi thAm nudc hoan toan (ca mat trén va mat
dudi, thAm w6t toan bod mau); 50 1a mau bi thAm udt hoan
toan bé mat trén; 70 1a thim w6t mot phﬁn bé mit trén mau;
100: thé hién mau khong dinh hodc wdt [14]. DS thi ap luc
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Hinh 3. Ham lwgng polysiloxane phii I1én vai cotton (theo % khéi lwong) (A) va bé day (B) cta vai cotton thd va cac mau vai phu polysiloxane.

3.3. Ham lwgng polysiloxane phui lén vii cotton

Ham luong polysiloxane phu lén vai cotton ty 1¢ thuan
v6i nong do cia dung dich polyme. Nong d6 dung dich
polysiloxane tang dan tir 10-20% thi ham luong nhua trén
soi cang cao, twong tng mau PoSil10, PoSil5 va PoSi20 lan
luot 1a 42,86, 122,22 va 211,11 %kl (hinh 3A).

Vai cotton khong phii ¢6 bé day 1a 0,4 mm, vai duoc
tam dung dich polysiloxane 10% thi bé day méu la 0,55
mm, tuong Gng 16p phi chi ting 0,15 mm. Khi ting nong
d6 dung dich polysiloxane 1én 15 va 20% thi bé day 16p phu
tang lan lwgt 14 0,21 va 0,45 mm (hinh 3B). Mau vai PoSi20
¢6 bé day tang x4p xi 2 1an so v6i mau vai cotton thd, ham

%HI\?GCHE 66(1) 1.2024

nudce (ap lyc thiy tinh) va WSR cua vai khong phu (cotton
thd) va vai phu véi ndng do polysiloxane khac nhau cho
thay, vai cotton thd c6 ap luc thuy tinh rat nhé (13 mm H,0)
va chi s6 WSR bang 0, thé hién kha ning chéng thim nudc
rat kém, nudc c¢6 thé thim tir bé mat vao trong mau hoan
toan. Khi phu polysiloxane, kha ning chéng thdm nudc cia
vai tang 1én déng ké thé hién qua ap luc thay tinh ting 7,8
1an va chi s6 WSR ting tir 0 1én 50. Két qua ciing cho thy,
ndéng do polysiloxane khong anh hudng nhiéu dén ap luc
thuy tinh cua vai va chi s& WSR (hinh 4). Két qua nay chi
cho thiy sy gia ting kha nang chdng thAm nudc cua vai phu
polysiloxane so v&i vai cotton thd, tuy nhién van chua dat
hidu qua siéu chng tham.
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Hinh 4. D6 thi ap Iwc nwéc va chi s6 danh gia phun nwéc cua vai cotton thé (khéng pha) va cac
mau vai pha polysiloxane.
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Hinh 5. Hinh anh thi nghiém kéo dit m3u vai thuc té (A) va db thj bidu dién d6 bén kéo dirt, o

gidn dai khi dit (B) cha vai cotton thé va cac mau vai phu polysiloxane.

3.5. Pdnh gid dj bén kéo

Vi cdu trac x0p, bo soi khong duge xép
chit chg, khi phu voi ndng do polysiloxane
thip (10-15%), 16p nhya mong lam xdp
soi vai hon nén do bén kéo dut giam. Khi
nong d6 dung dich polysiloxane ting 1én
20%, nhya dong rin trén vai nhiéu hon,
tao lién két gilra cac sQi vai voi nhau, gitp
véi c6 két cAu chat ché hon nén d6 bén kéo
duat tang [én.

Do gidn dai khi dt cia mau vai giam
dan tir 121,1 xudng 78,9% khi ting nong
dd dung dich phu polysiloxane tur 0 1én
20% (hinh 5B). Ban dau vai cotton thod
v6i cac 16 tréng phan bd trong ciu tric
tam vai s& giup cac bo soi sap xép va dinh
hudng theo phuong cua lyc kéo, nho vay
ma do gian dai khi dit cia mau cao. Khi
phii polysiloxane, bé mit vai ctng hon do
nhwa lam day cac 16 hong giira cac bé soi
va lién két cac soi doc, ngang voi nhau

nén do gian dai khi dut cang giam.
4. Két luan

Khi vai cotton dwgc phu mot 16p
polysiloxane, kha nang chong thdm uét
s& tang dang ké, thé hién qua chi s6 danh
gia phun nudc (AATCC 22) tang tir 0 1én
50 va 4p lyc thuy tinh ting 7,8 lan so véi
khi chua phii. Géc tiép xtc voi nude ciing
ting 1én trén 118,4° so véi mau cotton
tho 1 101,6°. Do bén kéo dut va do gidn
dai khi dut ciia vai cotton tim dung dich
polysiloxane & ndng do thip (10-15%)
kém hon vai cotton thd. Khi tang néng do
dung dich polysiloxane phu 1én vai cotton
20% (Mau PoSi20) thi d¢ bén co 1y ting.

Hinh 5 cho thay, d ben kéo dit cua vai cotton khong  Két qua nghién ciru nay 1am tién dé cho nhiing nghién ctru

pht 1a 134,3 N/mm’. Khi phi dung dich polysiloxane ndng  tiép theo dé hoan thién qua trinh phii polysiloxane 1én vai

d6 10-15% thi d6 bén kéo dut cia miu vai giam, tuy nhién  cotton dé ché tao mot loai vai chdng tham c6 ning suat cao

mau PoSi20 thi co tinh ting, dat 152,4 N/mm?2. Vai cotton  va tinh chat tot dap tmg nhu ciu cia thi truong.
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Nghlen Clru ong hop nano kém horate va danh gia kha ning chong chay
cda t0 hop nano kém borate/phosphor dd/graphite gidn no' trén nén nhya HDPE
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Tom tit:

Nano kém borate (nZB) da dugc tong hop thanh céng bang phuwong phap két tha tir mudi kém sulfate, axit boric
va natri hydroxide. Sy anh huéng cia pH, nhiét do va chit hoat dong bé mit dén dic trung cia nZB di duoc khao sat.
Két qua cho thay, vat liéu nZB tong hop & pH7 va8laZn [B,0,(OH),] don pha, Kkét tinh tot. Hinh dang hat nZB chlu anh
huéng 16n cia nhiét d§ phain ing va cac chit hoat dong bé mat. Trong khozng nhiét d 70-80°C, nZB c6 dang tAm nano
v6i chiéu day khodng 40-50 nm. Vit liéu nZB phat trién thanh cac hinh que nano ¢ 90°C va dang s¢i nano & 100°C. Bién
tinh nZB véi cac chét hoat dong bé mit c6 xu hudng tao thanh cic tAm nano réng hon va méng hon. Pic biét, khi c6 mat
Tween 80, san pham thu dugc 1a cac tim méng hinh tron nhwr nhimg cinh hoa nano. Cic hat nZB hinh dang cinh hoa nay
thé hién kha niing twong hd chong chay tot v6i phosphor do (RP) va graphite giin né nhiét (EG) trén nén polyethylene ty

trong cao (HDPE) dong thoi cii thién tinh chit co'ly ciia composite RP/EG/HDPE.

Tir khéa: canh hoa nano, chit chong chay, kém borate, polyethylene ty trong cao, tAm nano.

Chi 56 phiin loai: 2.4,2.9

1. it van de

K&m borate (ZB) 1a mot loai chit don chdng chay phd bién
trong cac vat lidu polyme, cao su va 16p phu ngoai. Trong s6
cac san pham ZB di duogc thwong mai hoa, Firebrake®ZB,
27n0.3B,0,.3H,0 hay Zn[B,0,(OH),] 1a mot trong nhing
vat liéu quan trong nhat [1]. Uu dlem cta ZB la khong sinh ra
cac chét doc trong qua trinh chdy. Tuy nhién, tuong tu cac chit
chdng chay vo co khac, ZB ciing ¢ mot s6 nhwoc diém dola
phai st dung lugng 16n va tuong hop kém trong nén polymer
[2]. Khi thay thé chat don micro bang chat don nano, ty 1&
dién tich bé mat/thé tich s& tang Ién, tuong tac gitra polyme
va chat don duoc cai thién, khdi lwong chit don can sir dung
s& giam di, tir d6 dam bao duy tri dwoc cac tinh chat ban dau
cua polymer [3]. So voi cac vét liéu nano khong chidu va mot
chiéu, vat lidu nano hai chiéu dang tim va dang canh hoa thé
hién kha nang chong chay vuot tréi nhd cdu tric 16p mong, co
thé tao thanh mot rao can vat Iy ngan qua trinh truyén nhiét tir
ngon lira vao nén polyme va qua trinh di chuyén cua cac khi
phén huy d& chay tir nén polyme vao ngon lira, qua d6 bao vé
nén polyme [4, 5]. Ngoai ra, sy phan tan ddng nhét cua vat
liéu nano hai chiéu trong nén polyme con gitip cai thién tinh
chat co hoc, do bén nhiét ctia composite [6, 7].

Phuong phép phd bién nhét trong cong nghiép san xuét
7B la phan Gng gilra kém oxit va axit boric [8]. Tuy nhién,
két tia tir kém oxit thudng tao ra san phim c6 c& hat to hon
so v6i két tiia ZB tir cac tién chat hoa tan. Gan day, mot $6
nhém nghién ciru di bao céo cac két qua tong hop ZB kich
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thude nano voi cac hinh dang khac nhau. S¢i nano 4ZnO.
B,0,.H,0, duoc tong hop bang phuong phap két tia mot giai
doan trong dung méi nudce di tir borax va k&m nitrate, voi chat
bién tinh bé mit 1a photphate este [9]. Vat liéu 4Zn0O.B,0,.
H,O cdu trac nano hodc micro dwoc tong hop bing phuong
phap thuy nhiét [10]. Nano 2Zn0.3B,0,.3.5H,0 dugc didu
ché bang phan g gilra natri borate v6i kem clorua va dugc
thir nghiém chdng chay trong hé polyolefin/APP/PER [11].
ZB tdng hop tir kém oxit va axit boric da dugc thir nghiém
lam chét chong chay cho polyethylene terephthalate [12].

Hién nay, HDPE 1a mdt trong céc loai nhya nhiét déo dugc
san xudt va tiéu thu nhiéu nhit trén thé gisi do gi4 thanh re,
kha nang dinh dang va d¢ bén va dap tot. Tuy nhién, HDPE
¢6 nhuoc diém 1a dé bit chdy nén ngudi ta thuong phai don
HDPE vdi cac chit chdng chay dé dam bao do an toan [13,
14]. Trong nghién ciru nay, vat liéu nZB duoc nghién ciu
tong hop nhim lam chat don chong chay cho nanocomposite
HDPE. Anh hudng cua cac diéu kién phan v ing 'gom pH, nhiét
dd va chét hoat dong bé mit dén thanh phan cau truc va hinh
thai hat nZB cling da dugc khao sat.

2. Nguyén vat liéu va phuong phap thuc nghiém
2.1. Nguyén vt li¢u

Axit boric - H,BO, (299,5%), kém sulfate - ZnSO,.7H,0
(299%), natri hydroxit - NaOH (=298%), phosphor do - Red
phosphorus (RP) (297%) c6 xuat x{r Sigma-Aldrich. Tween
80 - Tw80 (299%), sodium lauryl sulfate - SLS (=96%),
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Abstract:

Nano zinc borates were successfully synthesised from
aqueous solutions of zinc sulfate, boric acid, and sodium
hydroxide via the precipitation method. The effects of
pH, temperature, and surfactants on the structure and
morphologies of nano zinc borates were investigated. The
nano zinc borates obtained at the pH of 7 to 8 were well-
crystallised monophase Zn[B,O,(OH),]. The morphologies
of nano zinc borates were highly impacted by the
reaction temperature and the surfactants. At the range of
temperatures from 70 to 80°C, the nano zinc borates were
nanoplates of 40-50 nm in thickness. The nano zinc borates
grew out of the surface to form nanorods at 90°C and
nanowhiskers at 100°C. The nano zinc borates modified
with surfactants tended to form larger and thinner
plate-like nanoparticles. In the presence of Tween 80, petal-
like nano zinc borates were achieved. The petal-like nano
zinc borates showed good flame retardant synergistic effects
with red phosphorus and expandable graphite on high-
density polyethylene matrix. Additionally, the nano zinc
borates nanopetals significantly improved the mechanical
properties of red phosphorus/expandable graphite/high-
density polyethylene composites.

Keywords: flame retardant, high-density polyethylene,
nanopetals, nanoplates, zinc borate.

Classification numbers: 2.4, 2.9
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polyetylen glycol - PEG (>299%) va axit oleic - OA (>99%)
xuit xtr Xilong. EG kich thudc 100 mesh, ty 1& gidn ng 280
ml/g 14 hang thuong phdm Trung Qudc. Hat nhya nguyén
sinh HDPE 6100 (Han Qudc) co ty trong 0,952 g/cm?, chi
s6 néng chay 0,052 g/10 phiit.

2.2. Tong hop nZB

Hoa tan riéng 1e mudi ZnSO,.7H,0, axit H, BO, va
NaOH trong nudc cét dé tao thanh cac dung dich goc tuorng
mg ¢ nong do 1a ZnSO, 2,0 M, H,BO, 1,0 M va NaOH
1,0 M. Cho 60 ml dung dlCh axit H, BO 1 ,0 M véo binh cau
ba ¢6 dung tich 250 ml. Thém tir tu: NaOH 1O M dé diéu
chinh pH cua dung dich H,BO, dén cac gia tri can khao sat.
Gia nhiét, nho giot tur tir 5 O ml dung dich ZnSO, 2,0 M vao
hon hop H,BO,/NaOH, khuay hon hop phan tng véi toc do
500 Vong/phut Sau khi két thiic nho giot ZnSO,, tiép tuc
duy tri gia nhiét va khuay thém khoang 3 gio. Sau do ly tam
lay két tta va rira két tiia nhiéu lan bang nudc cat dé loai bo
céc chat phan tmg du. San pham sau khi siy kho ¢ nhiét do
105°C duoc nghién min dé xéc dinh cac dic trung va dung
dé phdi tron cac composite chng chay.

Khao sat cac yéu t anh huong dén qua trinh tong hop
nZB nhu sau: i) Anh huong ctia pH: Phan ting tong hop nZB
duoc khao sat tai cac gia tri pH 6, 7, 8 va 9 tai nhiét do 80°C,
khong ¢ chat hoat dong bé mit; ii) Anh huong cua nhiét
d6: Cac thi nghiém duoc tién hanh & pH 7 tai cac nhiét d
70, 80, 90 va 100°C; iii) Anh huong ciia chat hoat dong bé
mat gém OA, PEG, SLS va Tw80 duoc khao sat tai nhiét
do 80°C vapH 7. Cac chét hoat dong bé mat duge thém vao
dung dich axit H,BO, véi ty 1¢ 3% khdi luong.

2.3. Ché tao nanocomposite ché'ng chday nZB/RP/EG/
HDPE

Céc mau HDPE chdng chay véi ty 1¢ chat don khac nhau
dugc ché tao bang phwong phéap tron hdn hop nong chay
trén hé thiét bi tron Haake (MY¥). Hat nhya HDPE va cac
nguyén lidu duoc sdy kho truéc khi st dung. Téng ham
luong chat don duoc ¢ dinh & 22%, trong d6 EG chiém
6%, ty 16 nZB/RP dugc thay ddi dé xac dinh ham luong
nZB t6i wru. Thoi gian tron 1a 8 phut ¢ nhiét do 175°C véi toe
do quay 50 vong/phut. Sau dé, hdn hgp nhua duoc ép nong
& 200°C trong 4 phiit vai Iyc ép khoang 10-12 MPa dé tao
thanh cic tim composite c6 d6 day 3 mm. Mau duoc dé 6n
dinh it nhat 24 gio trude khi danh gia dic tinh cta vat liéu.

2.4. Ddac truwng vt liéu nZB va danh gid ddac tinh ciua
composite nZB/RP/EG/HDPE

Vit liéu nZB duoc dic trung bang cac phuong phéap hién
vi dién tr quét (FE-SEM, S-4800 - Hitachi), nhiéu xa tia X
(XRD, D8 ADVANCE - Brucker), ph6 hap thy hdng ngoai
(FT-IR, Spectrum Two - Perkin Elmer), phan tich nhiét
trong luong va nhiét vi sai (TGA va DTA, Labsys Evo 1600
- Setaram).
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Thir nghiém chay ding UL94-V duoc thuc hién theo
ASTM D 3801-96 trén thiét bi GT-MC35F-2 (Gester, Trung
Québc). Chi sb 6xy t6i han (LOI) duoc xac dinh theo ASTM
D2863 trén may Yasuda No.214 (Nhat Ban). Tinh chat bén
kéo cta cac composite dugc xac dinh theo ISO 527 véi
tdc do kéo 50 mm/phiit trén may Gotech Testing Machine
(Pai Loan, Trung Quéc). Do bén va dap Izod khong khia
dugc thuc hién trén thiét bi TestResources (M§) theo
ASTM D4812.

3. Két qua va ban luan
3.1. Anh hwéng ciia pH dén vit liéu nZB

Két qua do XRD ctia cac mau nZB tong hop ¢ nhiét do
80°C tai cac pH khac nhau dugc trinh bay ¢ hinh 1. Tai pH
6, vat lidu ¢6 cau tric hau nhu vo dinh hinh, khong xac dinh
duoc thanh phan pha hoa hoc. Gian d6 XRD ctia cac mau thu
dugc 6 pH 7 va 8 phu hop vai thé JCPDS 01-072-3911 cua
Zn[B,0,(OH),] hay 2Zn0.3B,0,.3H,0. Cac vach nhiéu xa
hep Va ¢6 cuong do manh chung to san pham c6 do tinh thé
cao. Trén gian do XRD ciia mau tong hop & pH 9, ngoai thanh
phan pha chu yéu 1a Zn[B,0,(OH),] con xuét hién cac vach
nhiéu xa dic trung cho t1nh the ZnO (JCPDS 00-036-1451).

pH 9
pH 8
pH 7

pH 6

Cwong do (a.u)

JCPDS No. 01-072-3911

HH Hih ‘ \\‘ ‘HH‘HH T EUTINN [ WO Y TR Y S TOTAR S TR
JCPDS No. 00 036 1451

1015 20 25 30 35 40 45 50 55 60 65 70
260 ()

Hinh 1. Gian dé XRD cua vat liéu nZB tai cac pH khac nhau.

Hinh 2. Anh SEM clia nZB tai cac pH khac nhau.
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Két qua do SEM trén hinh 2 cho thay, anh huong cia pH
dén hinh dang hat. O pH 6, san pham la cac hat gan giong
hinh cau kich thuéc kha dong déu, duong kinh trung binh
khoang 40-70 nm. Cac hat cau két tu voi nhau thanh cac
khéi bong co kich thude khoang 200-400 nm tao thanh céu
trac Xép. O pH 7 va 8, hat nZB c6 dang tam mong, d§ day
khoang 40-50 nm, d¢ rong khoang 200-500 nm. Tai pH 9,
cac hat nZB 1a cac khéi chic dic giéng hinh cau det, bé mit
g6 ghé. Céc hat nano c¢6 xu hudng két tu lai v6i nhau & ca 4
gia tri pH va su két tu din ra manh nhat tai pH 9. Gia tri pH
7 duoc lya chon cho cac nghién ciru tiép theo.

3.2. Anh hwéng ciia nhiét dp dén vit liéu nZB

Hinh 3A 14 két qua do XRD cuia cic mau nZB két tia tai
cac nhiét do khac nhau. O cac nhiét do 70-90°C, cic mau
vét liéu thu duge déu c6 thanh phan pha la Zn[B,O (OH),].
Mau tong hop & 70°C ¢6 d6 tinh thé kém hon cac mau & 80
va 90°C. Véi mau nZB tong hop & nhiét d6 100°C, ngoai
thanh phan pha chii yéu la Zn[B,0,(OH),] con xuat hién
mét pha ZB khac 1a 4Zn0.B,0,. H O img voi thé JCPDS
00-057-0146. Noi cach khac, mau nZB tong hop ¢ 100°C

khong don pha.
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Hinh 3. Gian dé XRD (A) va gian dé TGA-DTA (B) cua nZB tai nhiét do
khac nhau.
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Gian do TG cua nZB téng hop tai cac nhiét d6 80 va
100°C trén hinh 3B cho thiy, tir 80-180°C, ca 2 mau déu c6
su giam khoang 4% khéi lugng tmg véi sy bay hoi am. Tir
180-500°C, mau tong hop tai 80°C c6 mot bude giam khodi
luong khoang 12,9% trén duong TG, twong ting véi mot dinh
thu nhiét tai 280°C trén duong DTA. Su giam khdi luong
ndy duoc gan cho sy phén huy nhiét cua Zn[B,0 (OH),].
V6i mau nZB diéu ché tai 100°C, tong phan tram giam kh01
luong trong khoang 180-500°C 1a 13,7% va chia thanh 2
budc. Mot bude giam 11,9% trong khoang 180-330°C va
mot bude giam 1,8% trong khoang 330-500°C. Tuong tng,
trén duong DTA c6 2 dinh thu nhiét tai 280 va 375°C lan
lugt duoc gan cho su phéan huy nhiét cia Zn[B,0,(OH),] va
4Zn0.B,0,.H,0.

Anh SEM nghién ctru sy anh huong cia nhiét do phan
ung dén hinh dang hat dugc trinh bay ¢ hinh 4. O nhiét do
70-80°C, vat liéu nZB thu dugc 1a cac tim nano c6 bé mat 1
nhitng hinh da giac rong tir vai chuc dén vai trim nanomet
va do day kha dong déu, trung binh 40-50 nm. Khi thyc
hién phan @mg & 90°C, cic tinh thé c6 xu hudng phat trién
thanh hinh que, rong khoang 50-70 nm, chiéu dai khoang
300-500 nm va co6 thé dat téi 1-1,2 pm, ty 1& dai/rong dao
dong 6-20 lan. Khi phan tmg ¢ 100°C, tinh thé hinh que phat
trién cang rd rét, chiéu rong khoang 70-170 nm, chiéu dai
cuc dai dat xap xi 6,8 um, ty 1¢ dai/rdng cuc dai do duoc
xap xi 40 lan. Diéu nay c6 thé giai thich 14 do khi tang nhiét
d6 phan tng, sy phat trién tinh thé theo truc ¢ thuan loi hon
trong khi kich thudce theo truc a va b tang khong dang ké.
Két qua thuc nghiém cho théy, nhiét d6 80°C phu hop dé
tao ra Zn[B,0O,(OH),] don pha, cAu tric tim nano va c6 do
tinh thé cao.

500 nm:

500 nm

Hinh 4. Anh SEM ctia cac mau nZB téng hop tai cac nhiét dé khac nhau.

3.3. Anh hwéng ciia chit hoat dpng bé mdt dén vit liéu
nZB

Cac gian dd XRD cua cac mau nZB bién tinh véi cac
chat hoat dong bé mat khac nhau (hinh 5A) déu phu hgp
v6i thé JCPDS 01-072-3911 cua Zn[B,0,(OH),]. DBJ sdc
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nhon cta cac dinh nhiu xa khong thay ddi dang ké so voi
mau nZB khong st dung chét hoat dong bé mat. Nhu vay,
OA, PEG, SLS va Tw80 khong lam thay d6i thanh phan pha
cling nhu do két tinh ctia nZB.

(A)
Twio

sts

‘ on

‘ PEG

JCPDS No. 01-072-3911
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Hinh 5. Gian d6 XRD (A) va phd FT-IR (B) clia cac mau nZB véi cac chéat
hoat déng bé mét khac nhau.

(B)

T (%)

Phd FT-IR cua cac mau nZB tong hop vai cac chat hoat
d6ng bé mit khac nhau (hinh 5B) déu cho thiy cac dinh hip
thu dac trung cho cac dao dong ctia borate. Cu thé, dao dong
Y(B,-0) tai s6 song khoang 660 cm!, v(B,-O) tai 860 va
808 cm™, v, (B,-O) tai 1064 cm, v(B,-O) tai 938 cm’!,
v, (B;-O) tai 1416 va 1253 cm™, 8(B-O-H) tai 1195 va 1064
cm! va v,(B(OH),) tai 754 cm,

Két qua SEM déanh gia anh huong cua chat hoat dong
bé mat dén hinh thai hat nZB dugc trinh bay trong hinh 6.
Khi c¢6 OA, PEG hoic SLS, cc tim nZB thu dugc c6 chidu
huéng moéng va rong hon. Cu thé 1 véi OA, cac tim nano



¢6 d6 day khoang 40 nm, rong 400 nm - 1 mm. Céc tim nZB
bién tinh véi PEG hodc SLS ¢6 d6 day giam hon mot chut,
trung binh 25-40 nm. V6i Tw80, sy tang d0 rong va giam do
day cang ro rét. Mau nZB-Tw80 c6 hinh dang nhu cac “canh
hoa” hinh tron kha dong nhét, dwong kinh 1,5-2,5 mm, bé
mat va ria “canh hoa” kha min, d¢ day khoang 20 nm. Nhu
vay, cac chét hoat dong bé mat su dung trong nghién ctru
nay khong anh huéng nhidu dén cau trac, thanh phan hoa
hoc nhung c6 dan dén su thay ddi 16 rét vé hinh dang hat
nZB. Do ¢6 cAu triic tAim nano mong va rong, co thé tao hiéu
g khong gian, han ché sy tiép xtic cia polyme véi khong
khi trong qua trinh chay, mdu nZB-Tw80 dugc dung dé thu
nghiém kha nang phdi hop chdng chay trén nhya HDPE.

500 nm

Hinh 6. Anh SEM ctia cac mau nZB bién tinh véi cac chat hoat dong bé
mat: (A) nZB-OA, (B) nZB-PEG, (C) nZB-SLS, (D) nZB-Tw80.

3.4. Khd ning chong chdy ciia t6 hop vit liéu nZB/RP/
EG/HDPE

Ty 18 phéi tron HDPE véi cac phu gia va dic tinh chong
chay cta cac composite dugc trinh bay ¢ bang 1. Véi su
¢6 mit cta t6 hop RP/EG theo ty 1& 16/6 (HDPE1), kha
ning chdng chay ctiia nhwa HDPE dugc cai thién dang ké.
Chi s6 LOI ting tir 17,2% trén mau HDPE 1én dén 25,9%
trén mau HDPE1. Két qua kiém tra UL94-V cho thy, mau
HDPEI dat mic chdng chay V-0 vé6i thoi gian chay sau
@bt 1an 1 (t) va 2 (t,) lan luot 1a 0,9 va 2,3 s, hién tuong
nho giot khong con. Khi thay thé RP bang nZB 2-6% dong
thoi ¢ dinh tong ham lwong phu gia 1a 22% va ty 18 EG la
6%, cac composite thé hién kha niang chéng chay ting dan.
Tuy nhién, khi ting nZB 1én 10% (mau HDPES5), kha ning
chéng chay ciia composite giam dang ké, LOI con 24,1%
va mau khong dat chuan UL94-V. Nhu vay, dé composite
HDPE dat mirc chong chay t6i wu, ham lugng nZB thich
hop la khong qua 6%.
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Bang 1. Két qua chéng chay cla cac té6 hop nZB/RP/EG trén nén nhwa
HDPE.

Ty 1¢ khéi

Miu lwgng nZB/ 3:‘;{:_%5 theo Thoi gian chdy (s) Nho giot LOI (%)
RP/EG/HDPE
HDPE 0/0/0/100 Khong dat Mau chay toikep  Co 17,2
HDPEl  0/16/6/78 V-0 t=09,t=23 Khong 25,9
HDPE2  2/14/6/78 V-0 t=0,8,t=1,9 Khong 26,0
HDPE3  4/12/6/78 V-0 t=1,0,t=15 Khong 26,3
HDPE4  6/10/6/78 V-0 t=0,7,t=13 Khong 26,8
HDPES 10/6/6/78 Khong dat =2, =) Khong 24,1

Su gia tang hiéu qua chong chay khi két hop nZB, RP
va EG trong nén HDPE c6 thé giai thich do tac dung hiép
dong giita cac phu gia nay. Hiéu qua chong chay ctua RP
chu yéu dat dugc trong phaﬂ ngung ty. Oxit ons, sinh ra tu
phan tng 6xy hoa RP c6 thé hap thy hoi nude dé tao thanh
axit phosphorric hoac polyphosphorric 16ng nhét, dong vai
tro nhu mot 16p mang bao vé, bao phu bé mat vat chay,
ngan can sy tiép tuc chay cua vat li¢u. Ngoai ra, RP cling
lam giam luong nhiét giai phong & pha khi theo co ché
bay gbc tu do [15]. Trong khi d6, co ché chéng chay cua
Zn[B,0,(OH),] gdm su pha loang ndng d6 oxy tai pha khi
do hoi nu6e duge gidi phong va su tao thanh 16p mang B,O,
giong thuy tinh bao phu 16p mudi than tai pha ngung tu [2].
Khi hén hop chéng chay c6 dong thoi EG, nZB va RP, hoi
nude giai phong tir borate thuc day qua trinh chuyén héa
oxit P,O; thanh 16p ma‘mg’ax’it. Hon nita, cic san pham phan
huy cua nZB va RP ¢6 thé két hop vdi nhau, hinh thanh hop
chat kém photphate bén nhiét, gitp gia cuong 16p mudi than
truong phong sinh ra tir EG [16], tir d6 giam hién tugng
nho giot va lam ch@m qua trinh phan huy cua polyme. Tuy
nhién, khi tang ham lugng nZB dong thoi giam ham luong
RP dén mot mire nhat dinh, luong oxit P,0, s& bj thiéu hut,
lam giam sy hinh thanh mang axit phosphorric va kém
photphate trong pha ngung tu, va lam suy yéu phan tng bay
gbc tu do trong pha khi. Khi d6, kha ning chdng chay cia
hdn hop nZB va RP bit dau giam sut nhu quan sat dugc trén
méu HDPES.

3.5. Co tinh ciia composite HDPE

Két qua phan tich co tinh cua cic composite nZB/
RP/6EG/78HDPE duoc trinh bay & bang 2. Co thé thiy
r@“mg, co tinh ctia composite dugc cai thién khi thay 2%
khdi lugng RP bﬁ“mg nZB. Céc thong s6 do bén kéo, dd gian
dai khi dut va do bén va dap cua composite HDPE2 chira
2% nZB ting tuwong tmg 1a 11,5, 9,2 va 3,6% so v6i mau
HDPE1 khéng chita nZB. Co tinh cua cac composite tang
dan khi ham lugng nZB thay thé cho RP ting 2-10%. Khi
ty 18 nZB 1a 10%, d bén kéo, d6 gian dai va d bén va dap
tang 1an luot 1a 15,2, 22,1 va 24,3% so v6i khong c6 nZB.
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Bang 2. Két qua do co tinh ctia composite HDPE.

Mau Ham hrgng nZB (%) D9 bén kéo (MPa) D9 gidn dai khi ditt (%) D9 bén va dap (k/m?)

HDPET 0 19,15 154,78 21,82
HDPE2 2 2135 168,95 261
HDPE3 4 2138 177,71 22,89
HDPE4 6 2146 180,14 23,94
HDPES 10 22,06 188,94 27,12

Xu hudng tang co tinh cua composite HDPE khi ham lugng
nZB thay thé cho RP ting c¢6 thé giai thich do hat nZB c6 kich
thude nho, it gay ra khiém khuyét cho mang polyme hon so véi
RP. Ngoai ra, véi dién tich bé mit riéng va nang lugng bé mit
16n, luc tuong tic gitra cac hat chit don voi phan tr polyme
trong composite manh Ién, lam tang do bén co hoc cua vat liéu
[17]. Tuy nhién, két qua thir nghiém chdng chay cho thiy, hiéu
qua chdng chay ctia miu nanocomposite HDPE giam di khi ham
lugng nZB thay thé cho RP dat 10% khdi luong. Do d6, xét mot
cach téng thé, composite 6nZB/10RP/6EG/78HDPE dat hi¢u
qua chdng chay va tinh chit co 1y tot nhat.

4. Két luan

Trong nghién ciru nay, vat liéu nZB da dugc tong hop thanh
cong bang phuong phap két tia tir mubi ZnSO, va axit H,BO,,
chit diéu chinh pH 1a NaOH. C¢ thé thay doi thanh phan pha
va hinh dang hat nZB bang cach kiém soat cac théng s6 phan
ung g6m pH, nhiét do va chét hoat dong bé mit. Cac chét hoat
dong bé mat c6 xu hudng tao thuan lgi cho sy mé rong cua cac
tim nZB, 1am tang ty 1€ do rong/do day cua cac tAm nano. VAt
liéu Zn[B,0,(OH),] don pha, hinh “canh hoa” nano dugc tao
thanh tai pH 7, nhiét 46 80°C véi sy ¢6 mat ctia Tw80 ty 1€ 3%.

Vit liéu Zn[B,0 ,(OH),] dang ‘canh hoa” nano the hién
hiéu qua chéng chay hiép dong v6i RP va EG trén nén nhya
HDPE. Nanocomposite nZB/RP/6EG/78HDPE dat hiéu
qua chdng chay tot nhat véi gia tri LOI dat 26,8% va miic
chéng chay UL94 V-0 ¢ ty 1¢ khi luong nZB 1a 6%. Bén
canh do, “canh hoa” nano Zn[B,0,(OH),] con cai thién hi¢u
qua céc tinh chat co hoc ciia hé¢ composite RP/6EG/7SHDPE.
Cac gia tri do bén kéo, do gian dai khi dut va do bén va dap
ciia 6nZB/10RP/6EG/78HDPE dat lan luot la 21,46 MPa,
180,14% va 23,94 kJ/m?, ting dang ké so voi composite
RP/6EG/78HDPE khong chira nZB.
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Tom tit

Bot huynh quang Sr,TiO, pha tap ion Ev’* da dwoc tong hop bang phuong phap phan &ng xiy ra 0 pha rin voi nhiét
d9 nung thiéu két & 1200°C trong khong khi véi nong do pha tap 1-6%. Vit li¢u thu dugc co ciu tric perovskite
thugc nhém khong gian I14/mmm va nong d¢ pha tap ion Eu* khong lam thay ddi cau triic cia vit liéu. Nhom khong
gian dic trung nay cua vat liéu ciing dwoc khao sat théng qua pho tan xa Raman véi cac dinh dac trung & cac vi tri
145, 240, 448 va 699 cm! , twong irng cac mode dao dong véi cac trang thai 2A +2E_ dac trung cia vat li¢u Sr, TiO,.
Két qua cho thay, vat liéu hap thu manh trong vung tir ngoai va anh sang xanh v@i cac dinh dic trung ciia mang nen
Sr,TiO, va ion Eu*, cho _phat xa manh trong vung anh sang d6 v6i cac dinh phat xa dac trung cia ion Eu* trong
mang nen khi dich chuyén tir trang thai kich thich °D, ve trang thai ’F, (j = 0, 1, 2, 3...). Hi¢n twgng dap tit huynh
quang ciing duwgc quan sat thay o nong d¢ pha tap 4% ion Eu*'. Vit liéu ché tao dwgc phu hgp cho cac ing dung
phi trén chip LED nUV-LED.

Tir khod: perovskite, Sr,TiO, pha tap Eu, vét li¢u huynh quang pha tap Eu.
Chi s6 phén logi: 2.5

1. Mé dau ¢6 do chéi cao gay hai cho mat néu dung trong céc thiét b

. o . i chiéu sang. Do d6, dé phat huy nhiing tinh uu viét cia loai
Diot phat xa anh sang trang dugc coi la thiét bi chiéu sang LED ndy cin bé sung mot loai bot hugnh quang phat xa
thé hé mai dan thay thé céac thi€t bi chiéu sang truyén thong manh trong viing 4nh sén;g d(”). du(';i s kich thich ciia énl‘l
nhu: dén soi dot va huynh quang. Boi nhimg thict bi chicu btic xa ctia chip blue. Cac nghién ctru chi ra rang, nhom vat
sang ndy co nhur,lg uu diém noi tri so véi cic thiét bi huynh liéu huynh quang c6 cau trac perovskite khi pha tap ion kim
quang truyén thong nhu d6 befl cao, tiét kiém nang lugng, loai chuyén tiép va ion dat hiém c6 thé dap g tdt cac yéu
kich thudc nho va khong 6 nhiem moi truong vi khong phat .3, nay [11].
thai thily ngan ra moi truong [1-3]. Hién nay c6 3 phuong T o .
héo chil véu dé ché tao dén LED phat xa anh sine tr Trong s0 cac vt li¢u huynh quang c6 cau truc perovskite
ap chu yéu dé ché tao dén at xa anh sang tran .
Prap el yet de ehe 1o ¢ phat xa 4 SIS AN (4 perovskite keép thi ching t6i nhan thiy, nhém vat liéu
(WLED) gom: phu bot huynh quang phat xa anh sang mau

vang nhu YAG 1én diot phat xa mau xanh lam InGaN [4-6];

phu cac bot huynh quang phat xa anh sang xanh lam va anh

Sr,TiO, khi pha tap ion Eu*" co thé cho phat xa manh trong
ving 4nh sang do véi hiéu suat huynh quang cao [12-20].

sang mau vang 1én nUV-LED; tron 3 bot huynh quang phat 2. Thuc nghiém

xa 3 mau co ban 1én cac chip LED. Véi phuong phap dung Hg vat liéu Sr,_Eu TiO, pha tap ion Eu** véi x=0,05, 0,1,

diot phat xa mau xanh lam InGaN két hop véi bot huynh
quang phat xa vang Y,Al,O ,:Ce** thuong cho WLED véi
chi s6 hoan mau thap (thudng <80%) vi su thiéu hut ving
phat xa do so voi anh sang mat troi ¢ vung trén 600 nm [7-
10]. Vi vay, cic WLED ché tao theo cong nghé nay thuong

*Tdac gia lién hé: Email: letienha@tnu.edu.vn
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0,2,0,3,0.4, 0,5 va 0,6 dugc tong hop theo phuong phap phan
{mg pha rin truyén thong sir dung cac tién chat ban dau, gom
cac oxit hodc mubi carbonate cua cac kim loai twong g nhur:
SrCO,, TiO, va Eu,0, cua Hang Merck voi do sach 99,9%.
Céc bot oxit hodc mudi kim loai nay duogc séy kho & nhiét do
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Abstract:

Fluorescent powder Sr,TiO, doped with Eu’* ions was synthesised by the solid-phase reaction method with a
sintering temperature of 1200°C in the air with a 1-6% doping concentration. The resulting material has a perovskite
structure of I4/mmm space group, and the Eu*" ion doping concentration does not change the material’s structure.
This characteristic space group of the material was also investigated through the Raman scattering spectrum with
characteristic peaks at positions 145, 240, 448, and 699 cm™ corresponding to vibrational modes with 2A  + 2Eg
characteristic states of Sr,TiO, material. The results showed that the material absorbs strongly in the ultraviolet
and blue light regions with characteristic peaks of the Sr,TiO, matrix and Eu*" ions to emit strongly in the red
light region with characteristic emission peaks of Eu®*" ions in the background network when moving from the
excited state °D, to state 7Fj (j is a positive integer number). Fluorescence quenching was also observed at a doping
concentration of 4% Eu®" ions. The fabricated material is suitable for coating applications on nUV-LED LED chips.

Keywords: Eu-doped fluorescent materials, Eu-doped Sr,TiO, perovskite.
Classification number: 2.5

200°C trong 4 gio, sau d6 dugc can theo ty 1¢ hop thirc biang
can dién tr vdi do chinh xac £0,1 mg. Cac mau duge ché tao
bang phuong phap phan ung pha ran theo phuong trinh sau:

28rCO, + TiO, — Sr,TiO, + CO, + O,
3. Két qua va ban luan

3.1. Khao sdt céu tric

phéng mang dac trung (001), (010), (103), (110), (105),
(006), (200), (116), (107), (213), (206), (116), (220) va
(311) [21]. Két qua thu dwoc cho thay, vi tri cac dinh nhidu
xa ctia vat lidu tong hop duoc tring véi thé chuan. Piéu do
chung té ré‘lng, vat liéu thu duge c¢6 do két tinh cao va chit

lwong tinh thé t6t.

Trén hinh 1 13 gian d6 nhiéu xa
tia X clia cic mau Sr,TiO, pha tap
1% ion Eu** cung véi thé chuan
JCPDS 00-039-1471. Két qua phan
tich cho théy, vat liéu thu dugce cod
cdu truc tir gidc (Tetragonal) thudc
nhom khong gian [4/mmm. Day 1a
nhom khong gian dac trung cta vt
lidu c6 ciu trac perovskite dugc
kéo dai vé phia truc tung khac voi
ciu tric perovskite nguyén thiy.
Doi chiéu voi thé chuén JCPDS —

(A)

®13)

zon

Cuwong dj (d.v.t.y)

213

Cuwong do (d.v.t.y)

A A 2%‘&

0,
1%, |
JCPDS 00-039-1471
T T

JCPDS 00-039-1471

| | 1
T

00-039-1471 thi ciu triic cla vat SR
liéu Sr,TiO, v6i nhom khong gian
[4/mmm tuong Gng véi cdc mat
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Hinh 1. Gian dé nhiéu xa tia X ciia mau Sr,TiO, pha tap 1% (A) va 1-6% Eu (B) nung & 1200°C.
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Dé khao sat sy anh huong ciia ndng do pha tap ion Eu’*
dén céu tric cua vat liéu, chung toi da tién hanh khao sat
gian dd nhidu xa tia X cta cac mau vat liéu Sr, TiO, pha tap
ion Eu* véi ty 18 1-6%, két qua thu dugc ¢ hinh 1B. Két qua
cho thay, vi tri cac dinh nhiéu xa tia X gan nhu khong thay
d6i khi thay ddi nong d6 pha tap 1-6%. Vi tri cac dinh nhidu
xa ndy véi cac mat phiang mang (001), (010), (103), (110),
(105), (006), (200), (116), (107), (213), (206), (116), (220)
va (311) & vi tri cac goc nhiéu xa 26=23,67, 28,07, 31,16,
32,26, 35,46, 43,39, 46,48, 54,67, 55,96, 57,07, 65,12,
66,22, 67,99 va 77,25° gan nhu khong thay doi khi thay doi
ndng do pha tap 1-6%. Két qua nay chimg to ring, khi pha tap
ion Eu** vao mang nén ctia vat liéu Sr,TiO, khong lam thay
doi cau trac tinh thé cta vat li¢u. Di€u nay co thé dugc giai
thich 1a do cac ion Eu** chi thay thé cac ion Sr** & trén bé mat
vat liéu hodc luong ion Sr** bi thay thé chwa du 16n dé c6 thé
lam thay ddi cau triic tinh thé ctia vat lidu.

Nhu vay, chtiing t6i da ché tao thanh cong vatli¢u Sr, TiO,
pha tap ion Eu’* véi ty 1& 1-6% co chat lugng tinh thé tét.
Trén co s6 nhitng mau vat liéu Sr,TiO, pha tap ion Eu** véi
ty 18 1-6% nay, ching toi tién hanh do phd tin xa Raman,
phé kich thich huynh quang va phd huynh quang cta ching
dé khao sat tinh chit quang cua vat liéu.

3.2. Tan xa Raman

Dé khao sat cac mode dao dong dang trung cua vat licu
ciing nhu anh huéng cta sy pha tap Eu vao mang nén dén sy
lién két, chung t6i da tién hanh do phd tan xa Raman cuia cac
mau vat liéu Sr,TiO, pha tap ion Eu’* véi ty 1¢ 1-6% nung
thiéu két ¢ nhiét do 1200°C. Két qua thu duoge ¢ hinh 2A cho
théy, vat liéu co cac dinh phé dac trung cho cac mode dao
dong cua vt liéu Sr,TiO, ¢ cac ) song: 145, 240, 448 va
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699 cm!. Cac dinh nay tuong tng véi cac mode dao dong
v6i cdc trang thai 2A, + 2E . Dinh 145 cm dugc gan cho
trang thai E g tuong u’ng voi hen két O,-Ti-Sr; dinh 240 cm’!
tuong ung mode dao dong A2u, 2(Sr—02) va cac bdi cua
ching (448 va 699 cm™) [22].

Khi khao sat phd tan xa Raman cua cac mau vat liéu
Sr TiO, pha tap ion Eu** VO‘l ty 16 1-6% trén hinh 2B thi thdy
rang, vi tr1 cac dinh phd gan nhu khong thay doi. Dleu do
ching t6 ring, qué trinh pha tap ion Eu®* vao mang nén vat
lidu khong 1am thay doi ciu triic ctia vat liéu nén. Két qua
thu duoc nay phu hop vai két qua khao sat sy phu thude cdu
trac tinh thé cua vat liéu vao néng do pha tap khi khao sat
XRD cua vat liéu.

3.3. Tinh chit quang cua vt liéu

Vi cac mau Sr,TiO, pha tap ion Eu** tong hop duoc, chung
t6i tién hanh do phd huynh quang ciia chiing & nhiét do phong.
Hinh 3 14 phd huynh quang cta mau Sr,TiO, pha tap 5% ion
Eu’. Két qua cho thdy, vat liéu phat xa manh trong ving 4nh
sang do tir khoang 575 dén 710 nm véi cac dinh phat xa 577,
592,612, 626, 650 va 700 nm. Cac dinh phat xa nay dugc quy
cho qué trinh chuyén doi ctia ion Eu®* trong mang nén tinh thé
ctia vat liéu Sr,TiO, pha tap ion Eu*". Cac qua trinh chuyén
doi nay 12 577 nm v6i qua trinh dich chuyén cua dién tir tir
trang thai kich thich °D, vé trang thai ’F . Dinh 592 nm 1a quéa
trinh dich chuyén cua dién tir tir trang thai kich thich °D —

F ; dinh vung phat xa tir 610-630 nm v&i hai dinh 612 va 626
nm la qua trinh dich chuyén ctia dién tr tr trang thai kich thich
°D,— F,; dinh 650 nm la qua trinh dich chuyén cua dién tir
tur trang thal kich thich °D;— ’F, va dinh 700 nm la qua trinh
dich chuyén cua di¢n tir tr trang thai kich thich D — "F..
Dai phat xa 614 va 700 nm tuong ung voi cac chuyen doi

ludng cuc dién °D, - 'F, va

@) =

145E,,
u, 5

488 A, ,

Cuong dg (d.v.t.y)
Cuwong do (d.v.t.y)

°D, - F, cua ion Eu’. Vé
nguyén tac, cac chuyén doi
ludng cyc dién nay bi cAm
boi quy tic loc lwa Laporte,
tuy nhién khi ion Eu®* nam
trong mang nén chét rin, thé
truong tinh thé (V) tac dong
té1 Hamiltonian cua ion Eu’”,
nhirng s6 hang 1& cia trudong

tinh thé c6 thé ting cuong lién
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Hinh 2. Phé tan xa Raman ctia mau Sr,TiO, pha tap 4% ion Eu* (A) va cac méu Sr,TiO, pha tap 1-6% ion Eu** (B),

nung 1200°C, do & nhiét d phong v&i bwéc song quét 532 nm.
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Hinh 3. Phé huynh quang cta mau Sr,TiO, pha tap 5% ion Eu*, nung &
1200°C, do & nhiét d6 phong vé&i bwéc song kich thich 363 nm.

Dé khao sat ngudn gbc cua cac dinh phat xa nay, ching
t6i tién hanh khao sat phd kich thich huynh quang cua
chiing, két qua dugc thé hién & hinh 4. Pho kich thich bao
gdbm mot dai kich thich rong 325-450 nm va mét sb dinh
vach sic nét ciia sy chuyén tiép dic trung ciia Eu®*. Déi rong
nay chinh la dai truyén dién tich (CTB - Charge transfer
band) dugc giy ra boi mot sé qua trinh chuyén ddi dién tich.
Két qua thu dugc cho théy, vat liéu hép thu manh trong ving
tir ngoai va tir ngoai gan voi dai song 300 dén 475 nm. Céc
dinh kich thich quan sat dugc chi yéu do sy dong gop boi
cac chuyén doi dién tir tir mirc ’F, va’F 1én cdc mic nang
lugng cao hon ctia ion Eu™’, twong tmg 1a 'F - °L, (393 nm),
F, -°L, (396 nm), ’F -°D, (414 nm) va’F - °D, (464 nm).
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———PLE 592 nim
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Hinh 4. Phé kich thich huynh quang ctia mau Sr,TiO, pha tap 5% ion Eu*,
nung & 1200°C, do & nhiét A6 phong vé&i cac dinh phat xa 572, 592, 627
va 701 nm.
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Ngoai ra, sy bat ddi ximg ciia ving hap thu CTB cia
mang nén trong ving budc séng tir 325 dén 390 nm cho
thiy, trong ving kich thich huynh quang nay c6 su chong
chap ham song ctia mang nén tinh thé voi qua trinh hép thu
ctia ion Eu** & cac trang thai hap thu tir ’F, - °H, (296 nm),
’F, - *H,, 'F, - °D,, F, - °D,, F, - °G, va 'F, - 5G,. C6 thé
thay, cuong do cac vach kich thich twong timg véi cac chuyén
doi'F,-°L,F -°D, va’F, -°D, kha manh va phd hep, trong khi
cac chuyén doi con lai ¢6 cuong do yéu hon [2, 7].

Trén co so vat liéu hap thu manh trong ving tir ngoai
v6i cac bude song phan tich néu trén. Ching t6i di do phd
huynh quang ctia vat li¢u v6i cac budc song kich thich khéac
nhau & cac gia tri 363, 393 va 464 nm dé tim ra buc xa ma
vat liéu c6 kha nang phat quang tot nhat. Két qua thu duoc &
hinh 5 cho thay, vat liéu phat xa manh trong ving anh sang
d6. Tuy nhién, voi cac budce song kich thich khac nhau thi
cuong do huynh quang cta vat liéu la khac nhau nhung vi
tri cac dinh phat xa gén nhu khong doi.

8 Ex: 363 nm

Ex: 393 nm

Ex: 464 nm
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Hinh 5. Phé huynh quang clia mau Sr,TiO, pha tap 2% ion Eu*, nung &
1200°C, do & nhiét d6 phong vé&i bwéc séng kich thich 363, 393 va 464 nm.

Vi bude song kich thich 363 nm (day 1a budc song hp
thyu manh cta mang nén tng véi giai CTB cua vat liéu nén
Sr,TiO,) thi vat liéu cho phat xa manh ¢ 2 dinh phat xa 576
va 626 nm. Hai dinh phat xa nay hep hon nhiéu so véi khi
kich thich vat liéu & budc song 393 va 464 nm. Két qua nay
cho thdy, khi kich thich & budc song 363 nm véi budc song
h?ip thu manh ctia mang nén va kich thich tim sau cua cac tim
phat xa tir ion Eu** va qué trinh nay khong anh huéng dén
nhiéu loan do truong tinh thé gay ra. Nhung khi kich thich ¢



budc song 393 va 464 nm thi do anh huong cla truong tinh
thé va chong chap ham song ctia ion Eu** ciing nhu mang nén
nén cac chuyén doi bi cdm do quy tic loc lwa dwoc phép, qua
trinh nay lam ting d6 ban rong cua cac vach phd.

5 1% Eu’
2% Eu**
= l 3% Eu**
=
4% Ev’
= ( —— 5% Eu*
*; , —— 6%Eu*
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@
=]
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5 ]
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Hinh 6. Phd huynh quang ctia mau Sr,TiO, pha tap 1-6% ion Eu*, nung &
1200°C, do & nhiét do phong véi bwéc song kich thich 363 nm.

Trén co s& vét liéu cho phat xa tot nhét khi kich thich &
budc song 363 nm. Ching t6i di tién hanh khao sat s anh
hudng cta ndng do pha tap Eu 1én tinh chat quang cua
hé vat liéu nay. Hinh 6 1a phd huynh quang cia ho vét liéu
Sr,TiO, pha tap Eu** véi ndng do 1-6%, budc song kich thich
0 363 nm, do ¢ nhiét d§ phong. Két qua khao sat cho thay,
vat li€u phat xa manh trong vung anh sang do voi cac phat
xa dic trung cta ion Eu®* trong mang nén cua St,TiO,. Két
qua cho thay, khi ndng d6 pha tap Eu** ting Ién thi cuong do
ctia cac dinh huynh quang c6 xu hudng ting. Két qua nay
duoc gii thich 1a khi ndng d6 pha tap Eu** tang 1én thi mat
dd tam phat xa tang 1én 1am cho cudong d§ huynh quang cua
cac dinh c6 xu huéng ting. Tuy nhién, chung t61 quan sat
thdy & cac vi tri dinh phat xa khac nhau thi cuong do huynh
quang cuc dai ing v6i ndng do pha tap 1a khac nhau. Vi
dinh phat xa 576 va 627 nm thi cuong d¢ dinh nay dat gia
tri cuc dai 1a 2% Eu; voi dinh phat xa 394, 618 va 701 nm
thi cuong do cuc dai twong (mg véi mau pha tap 6% Eu. Két
qua nay cho théy, voi dinh 576 va 627 nm da xay ra hién
tuong dap tit huynh quang do nong d6 tng véi 2%.

4. Két luan

Trong bai bao nay, bot huynh quang Sr, TiO, pha tap ion
Eu®* v6i ndng 1-6% dugce tong hgp bang phuong phap phan
mg xay ra ¢ pha ran. Pho kich thich huynh quang cua vat
lidu 1a mot dai rong, 1a qua trinh chong chap cua qua trinh
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hap thy mang nén Sr,TiO, va ion Eu’*. Cuong d6 dinh kich
thich 16n nhat ¢ vi tri 363 nm, day la dai hap thu CTB cua
mang nén. Khi vat lidu dugc kich thich & bude song 363 nm
s& cho phat xa voi cuong d6 16n nhat. Cac dinh phat xa cua
vat liéu 1a qua trinh chuyén muc ning lwong cua ion Eu®*
trong mang nén véi qua trinh dich chuyén mirc nang luong
tlr trang thai kich thich D, vé& 'F, . Hién tuong dap tat huynh
quang cua vt ligu trong mang nén Sr,TiO, khi pha tap ion
Eu** ciing duoc tim thdy ¢ ndng do pha tap 2% Eu. Két qua
cho thiy, vat liéu phu hop cho cac tng dung trong chiéu
sang trang khi sir dung cac chip nUV-LED (395 nm) ciing
nhu chip Blue-LED (460 nm).

Bai bao nay dugc hd trg kinh phi boi dé tai Quy Phat
trién Khoa hoc va cong nghé Québc gia (NAFOSTED), ma
s6 103.03-2020.30. Céc tac gia xin chan thanh cam on.
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Xac nhan phwong phap xét nghiém glucose mau
trén may dwong huyet tai cho (POCT) Accu-chek Inform II

Nguyén Thi Ngoc Lan*, Lé Hoang Bich Nga, Tran Thanh Huyén, Tran Thi Thiy Quynh
Trieong Pai hoe Y Ha Ngi, 1 Ton That Ting, phieong Trung Tuw, qudn Pong Pa, Ha Néi, Viét Nam
Ngay nhén bai 18/8/2023; ngay chuyén phan bién 21/8/2023; ngay nhan phan bién 11/9/2023; ngay chép nhéan dang 14/9/2023

Tom tit:

Xét nghiém glucose mau, trong dé ¢é glucose mau mao mach la xét nghiém dwoe khuyén cio sir dung dé chin doan
va theo doi diéu tri bénh dai thio dwong. Hién nay, xét nghiém glucose mau mao mach dwoc thuce hién tai cac khoa
1am sang, trén may dwong huyét tai chd (POCT - Point of care testing) véi chi phi hop 1y, thoi gian nhanh, thuan
tién, hd tro chin doan va diéu tri kip thoi. Tuy nhién, dé lya chon céc thiét bi POCT dat cac tiéu chuén chit lwong
thi can sw Kkiém soat chiit ché ciia phong xét nghiém. Muc tiéu va phwong phap nghién cwu Xac nhian phwong
phap xét nghlem dwong mau mao mach trén may Accu-chek Inform II (Acc-II) gom cac chi sé: dd dung, do chum,
khoang tuyen tinh, so sanh tuwong dong két qua xét nghiém theo cac khuyen cao cua Vién Tiéu chuin Iam sang va
xét nghiém Hoa Ky (CLSI) (EP15A3, EP06A, EP09A3). So sanh twong dong két qua xét nghiém glucose mau trén
may xét POCT véi cac két qua trén may xét nghiém & phong xét nghiém trung tim (Cobas 8000), bao gdm mau mao
mach toan phin, mau tinh mach toan phin, mau tinh mach huyét twong. Két qua: P9 chum, do ding, khoing tuyén
tinh dwoc xac nhin theo cong b6. Khoang tuyén tinh ctia phwong phap 1a 1,6-31 mmol/l. Sy khac biét khi danh gia
glucose mau mao mach véi glucose miu tinh mach huyét tuong, tinh mach toan phin trén may Acc-II va véi glucose
maiu tinh mach huyét twong trén may Cobas 8000 lin lwot 12 6,89, -8,62 va -10,97%.

Tir khéa: Accu-chek Inform II, EP15A3, glucose mau mao mach, glucose tinh mach, hiéu ning phwong phap, so

sanh twong dong.
Chi s6 phén loai: 2.6
1. Dat van deé

Dai thao duong 1a bénh man tinh c6 nguy co din dén
nhiéu bién chung tram trong, vi vay can phai dugc phat hién
nhanh chéng va diéu tri kip thoi. Hiép hoi déi thao duong
Hoa Ky (ADA) dua ra khuyén cdo xét nghiém chan doan
d4i thao duong gdm cé: xét nghiém dinh lugng glucose mau
(lac d6i va ngau nhién), xét nghiém dinh lwong HbAIC,
thtr nghiém dung nap glucose. Xét nghiém dugc st dung
phd bién nhat 1a dinh lugng glucose mau. Hién nay, c6 4
loai mau dugc st dung thuong xuyén trong xét nghiém dinh
luong glucose mau 1a mau mau toan phan (tinh mach, mao
mach) va mau huyét thanh hodc huyét twong thu duoc tir
mau tinh mach. Trong khuyén céo cta T6 chire Y té Thé gioi
(WHO), két qua glucose mau mao mach thudc hé thong xét
nghiém nhanh tai chd POCT hodc mau tinh mach tai phong
xét nghiém trung tam >7,0 mmol/l déu duoc st dung dé
chan doan dai thao duong[1].

Chét lugng ctia mot Kkét qua xét nghiém phu thude vao
dd chinh x4c cua két qua xét nghiém. Pé thuc hanh chit
luong xét nghiém tét, giam thidu cic nguyén nhén sai s,
phong xét nghiém can phai tién hanh thim dinh hodc xac

*Tac gia lién hé: Email: ngoclannguyen@hmu.edu.vn
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nhan cac cong bd cua nha san xuét phu hop véi diéu kién
thuc té ciia phong xét nghiém. Két qua xét nghiém dua ra
dugc dam bao tinh chinh xac va dang tin cay 1a bang chimng
khach quan gitip cho viéc chan doan, didu tri bénh chinh xac
va hi¢u qua.

Xét nghiém glucose mau mao mach dang duoc trién
khai & nhiéu khoa 1am sang boi kha ning thuc hién k§ thuat
don gian ciing nhu thoi gian cho ra két qua nhanh chong kip
thoi. May Acc-1II 1a thiét bi xét nghiém glucose méau nhanh
tai chd nho gon, két ndi, cung cip nhidu cong cu quan ly
chat lugng, phtt hop hd trg bac sy 1am sang trong chan doan
va diéu tri kip thoi cho bénh nhan. May xét nghiém nay cho
phép thuc hién trén nhiéu loai miu mau mao mach, tinh
mach, mau huyét twong, huyét thanh, toan phéan.

Nham ning cao va quan ly chit luong xét nghiém,
nghién ciru nay tién hanh danh gia hiéu nang phuong phap
xét nghiém glucose méau trén may Acc-II gdm céc thong
s6: khoang tuyén tinh, d6 chum, do ding, ddc biét 1a thuc
nghiém so sanh tuong dong giita két qua xét nghiém glucose
mau toan ph?m mao mach, mau tinh mach huyét tuong, mau
tinh mach toan phan thyc hién trén may do duong huyét tai
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Abstract:

Blood glucose testing, including capillary blood glucose,
is the recommended test for the diagnosis and monitoring
of diabetes treatment. Currently, capillary blood glucose
testing is performed on point-of-care testing (POCT)
with reasonable cost, fast time, convenience, supporting
timely diagnosis and treatment. However, in order to
select POCT devices that meet quality standards, it is
necessary to strictly control the laboratory. Object and
method: Confirmation of the capillary blood sugar testing
method on the Accu-chek Inform II (Acc-II) machine
including the following indicators: accuracy, precision,
linear range, comparison of test results according to
the recommendations of the Clinical & Laboratory
Standards Institute (CLSI) (EP15A3, EP06A, EP09A3).
The authors compared results on the testing machine
in the central laboratory (Cobas 8000) of blood glucose
testing on the POCT machine with the results of whole
capillary blood, whole venous blood, and plasma venous
samples. Results: Precision, accuracy, and linearity
were confirmed as published. The linear range of the
method is from 1.6 to 31 mmol/l. The difference between
capillary blood glucose pairs and plasma venous glucose,
whole blood venous glucose on Accu-chek Inform II and
plasma venous blood glucose on Cobas 8000 machine are
6.89, -8.62, and -10.97%, respectively.

Keywords: Accu-chek Inform I1, capillary blood glucose,
EP15A3, method comparison, method performance,
venous blood glucose.
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chd Acc-II v6i mau tinh mach huyét tuong duoc thuc hién
trén Cobas 8000 tai Khoa Xét nghiém, Bénh vién Dai hoc
Y Ha Ngi.
2. Doi tugng va phuong phap nghién ciiu

2.1. Péi twong

Phuong phap xét nghiém dudng méau mao mach trén
may Acc-I1.

2.2. Vit liéu

D¢ diing, @6 chum: Mau ching dung dich thuong mai
QC v6i 2 mirc nong do:

- L1(Lo): 30-60 mg/dl (1,67-3,33 mmol/l).
- L2(Hi): 261-353 mg/dl (14,5-19,6 mmol/1).

Tuyén tinh: bd kit mau tuyén tinh (Linearity test kit) gdm
6 mirc nong d6 véi thé tich 2,5 ml méi mic do Hang Roche
cung cap nhu sau.

Miul Miu2 Miu3 Miud4 Miu5 Miu6

Néng d6 (mg/dl) 28 45 18 307 511 559

Nong d¢ (mmol/l) 1,6 2,5 6,5 17,0 284 31,0

So sanh twong déng: Mau mau tinh mach va mao mach
duoc thu thap tir 41 tinh nguyén vién tham gia nghién ciru.
Thuc hién dinh luong glucose mao mach, tinh mach toan
phan va glucose huyét trong tinh mach trén may Acc-II va
mau glucose huyét trong tinh mach trén may Cobas 8000.

2.3. Phwong phap nghién ciru
Nghién ctu thyc nghiém trong phong xét nghiém.

Nguyén ly xét nghiém glucose mau mao mach trén may:
Nguyén ly dién hod enzyme Mut-QGH c6 trén que thir s€
chuyén glucose trong mau méau thanh gluconolactone. Phan
ung tao ra dong dién mot chiéu, may do s€ dinh luong dugc
ndng do glucose.

2.4. Quy trinh thuc hién

Thyc nghiém danh gia do chum, dé dung: Nghién cuu
sir dung ciing mot thyc nghiém dé danh gia dong thoi do
chum va d¢ diing cua phuong phap xét nghiém theo hudng
dan EP15A3 ctia CLSI. Phan tich l3p lai 5 1an mdi ngay,
t6i thiéu 2 mirc nong d6 QC trong 5 ngay lién tiép. So sanh
dd chum va d¢ ding voi tiéu chuin cia nha san xuit va
tiéu chuan chép nhan theo ISO 15197:2013: +0,83 mmol/l
(Blood glucose <5,55 mmol/l); +15% (Blood glucose >5,55
mmol/l) [2].
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Thire nghiém danh gid d¢ tuyén tinh: Thuc nghiém chay
lap lai 2 14n mdi muc véi 6 mirc néng d0 cua bo kit nha san
xudt cung cap theo khuyén céo vé sé muirc ndng do va s lan
lap ciia hudng dan CLSI EPO6A (2 lan) [3]. Thuc nghiém st
dung phuong phép hdi quy tuyén tinh don gian, danh gia chi
s6 R-square phu hop véi tiéu chuan.

So sanh tiwong dong voi két qua glucose huyét twong
trén may tai phong xét nghiém trung tam Cobas 8000. Thuc
nghiém so sanh tuong dong theo huéng din CLSI EP09A3
[4]. Tién hanh trén thiét bi do duong huyét Acc-II va trén hé
thdng Cobas 8000 véi viéc st dung mau mau cua 41 tinh
nguyén vién, bao gdm mau mao mach, mau tinh mach toan
phan va mau tinh mach huyét twong. So sanh do léch két
qua xét nghiém glucose gitta mau mao mach véi mau tinh
mach huyét twong do trén may Acc-II va véi mau tinh mach
do trén may Cobas 8000, giita méau tinh mach huyét tuong
v6i mau tinh mach toan phan do trén may Accu-II. Tinh
toan do 1éch tai cac néng do quyét dinh y khoa 1a 2,5, 6,66,
9,99 mmol/l va so sénh véi tiéu chuan d¢ léch theo ISO
15197:2013. Banh gia su khac biét theo cac truong hop A-E
khuyén céo cua CLSL

Truong hop  Két qua Két luan
A 95% CI ctia khac biét trung ~ Khong c6 su khac biét dang
binh ¢6 chura gia tri 0 ké gitra 2 phuong phap do
Khac bi¢t cho phép co Su khéc biét gitta 2 phuong
B chira 95% CI cua khac phép dat tiéu chuin chip
biét trung binh nhén d6 1éch vai 95% CI
C6 thé chip nhan do khac
Khoang khac biét cho biét trung binh nhung khong
C phép co chira khac biét dam bado d¢ tin cay 95% va
trung binh nhung khong s€ c6 mot sé két qua khac
chira 95%CI biét dang ké giita 2 phuong
phap
Khéc biét nim ngoai tiéu
Khac biét trung binh chi chap nhan nhung vi 95%
nim ngoai gidi han tiéu CI ¢6 bao gom khéac biét cho
D chi khac biét cho phép phép nén van c6 thé két luan
nhung 95% CI cia khac  su khac biét gilra 2 phuong
biét trung binh chira khac  phéap 1 chép nhan dwoc
biét cho phép nhung mure d¢ tin cdy s€ nho
hon tinh hubng C
Khéc biét khong dwoc chip
Khac biét trung binh va Eﬁgﬁ pﬂf éo glgap}tlﬁg d}(:urgzl
95% CI khéc biét trung e e
E binh ndm ngoai khoang phap cu. ags

chz"ip nhan cta khac biét
cho phép

phuong phap méi can xay
dung lai khoang tham chiéu
va xem xét ndng do quyét
dinh lam sang

Xir Iy s6 liéu: S6 lidu duge xir Iy theo hudng dan cia
CLSI trén phan mém Excel.
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3. Két qua

3.1. Xdc nhdn gid tri sw dung cia xét nghiém glucose
madu trén Accu-I1

Két qua bang 1 cho thy, phuong phép xét nghiém dudng
mau mao mach c6 do chum va do diing dugc xac nhan.

Bang 1. Két qua danh gia do chum va do dung.

QC1 QC2
Sr (mmol/1) 0,04 0,22
Swl (mmol/l) 0,04 0,25
D6 oR (mmol/l) 0,1 0,6
Y s bl 0,1 0,3
Panh gia d6 chum Xac nhan Xac nhan
(Sy<0,, S <c.) do chum do chum
Do 1éch Bias (mmol/l) 0,11 0,34
D6 léch Bias (%) 4,5 2,1
bo
dung Do léch tidu chuin (B*) 0,83 mmol/l 15%
. . Xac nhan Xéac nhan
Panh gia (Bias<B*) 46 ding 45 diing

Do léch chun uéc tinh & ¢a 2 mirc QC nhd hon cong bd clia nha san xuét (QC1:
$,=0,04<0,1=0,, S,=0,04<0,1=0,; QC2: §,=0,22<0,6=0,, S,,,=0,25<0,3=0, ).
D6 chum dwoc xac nhan.

Gia tri Bias nho hon véi gia tri bias dugc chép nhan
(0,11<0,83 mmol/l, 2,1<15%) theo tiéu chuan ISO

15197:2013 nén d6 dang cta xét nghiém duoc xac nhan.

35.00

v =0,0068x + 0,0546

30.00 R*=0,9997

25.00

20.00

15.00

10.00

Két qua do duc

5.00

0.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Gid tri mong doi

Hinh 1. Phwong trinh tuyén tinh cia phwong phap dinh lwong glucose
mau mao mach trén may Acc-Il.

Két qua hinh 1 cho thay, phuong trinh tuyén tinh cia
phuong phap dinh lugng glucose mau mao mach trén may
Acc-II1ay =0,9968x + 0,0546, vdi R>=0,9997 (0,99<R*<1)
trong khoang 1,6 dén 31 mmol/I.

10
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y =1,0216x+ 0,3015
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a)

a) Mao mach voi
huyét twong tinh mach

=0,7402x+1,1113
v= ’ Acc-ll

r=0,929

b) Mao mach véi
toan phan tinh mach
Acc-ll

<)

y=0,8126x+0,2977
r=0,956

¢) Mao mach Acc-ll
tinh mach Cobas 8000

10 11 : 74

Két quéa glucose mau mao mach trén may Acc-II (mmol/l)

Hinh 2. Méi twong quan két qua xét nghiém glucose mau giiva mau mao mach trén may Acc-ll véi mau tinh mach toan phan, tinh mach huyét twong trén

may Acc-ll va tinh mach huyét twong trén may Cobas 8000.

3.2. Sw twong dong két qud xét nghiém glucose mdu
mao mach, tinh mach trén mdy Acc-I1I va Cobas 8000

Két qua hinh 2 cho thdy, phuong trinh tuong quan va
hé s0 tuong quan r cia xét nghi€ém glucose mau gitta: mau
mao mach va tinh mach huyét twong trén may Acc-II 1a
Bang 2. Gia tri trung binh va dé léch chuan trung binh glucose mau &

mau mao mach, mau tinh mach huyét twong, mau tinh mach toan phan
trén may Acc-ll, mau tinh mach huyét twong trén may Cobas 8000.

May thue hién . Maiy Cobas
xét nghiém Miy Aceu-Il 8000

Miu mao Mau tinh Mau tinh Mau tinh
Miiu phin tich mach mach huyét mach toin  mach huyét

: twong phin twong
ong do +

Nongdo  Mean2SD (40,138 ggrui1ds 5832110 S48LIS
glucose  (mmol/l)

y = 1,0216x + 0,3015 (r=0,959). Mau mao mach va mau
tinh mach toan phan trén may Acc-II 1a y = 0,7402x +
1,1113 (r=0,929). Mau mao mach do trén thiét bi Acc-II va
mau tinh mach do trén may Cobas 8000 la y = 0,8216x +
0,2977 (1=0,956). Hé s6 r>0,9 cho thiy mdi twong quan chat

ché gilta cac két qua xét nghiém dugc so sanh.

Két qua danh gia phan trim sy khac biét giita cic cip
két qua do glucose mau dugc thé hién & bang 3. Két qua
cho thiy, sy khac biét giita mau tinh mach huyét tvong voi
mau tinh mach toan phan do trén may Acc-II 1 16n nhat
(14,51%) va su khac biét gitta médu mao mach véi mau tinh

mach huyét tuong do trén may Acc-II nho nhat (6,89%).

Bang 3. D6 chénh léch néng dé glucose mau va % sw khac biét giira mau mao mach trén may Acc-ll véi mau tinh mach toan phan, tinh mach huyét

twong trén may Acc-ll va tinh mach huyét twong trén may Cobas 8000.

Miu mao mach véi miu

A A A A A
L5 AL R 5 0 OB 0t tinh mach huyét tuong

glucose mau

MAu mao mach véi
miu tinh mach toan

Miu mao mach may
Acc-II véi miu tinh mach

Mau tinh mach huyét
twong véi miu tinh mach

trén may Acc-II phin trén may Acc-II  toan phén trén may Acc-II  huyét twong may C8000
Ky hiéu quy uée X Y Z, T
Trung binh (mmol/l) 0,44 -0,55 0,99 -0,7
Phin trim sy khéc biét (%) 6,89 -8,62 14,51 -10,97

X: khac biét gitba mau mao mach véi mau tinh mach huyét twong trén may Acc-ll; Y: khac biét gitva mau mao mach véi mau tinh mach toan phan trén may Acc-ll;
Z: khéc biét gitra mau tinh mach huyét twong véi mau tinh mach toan phan trén may Acc-Il; T: khac biét gitra m&u mao mach trén may Acc-ll véi mau tinh mach

huyét twong trén may C8000.

%H%-IE 66(1) 1.2024

n



memmmmmmmm Khoa hoc Ky thuat va Céng nghé | Ky thuat y hoc

Bang 4. Danh gia do léch tai ndng do quyét dinh y khoa theo hwéng dan CLSI EP09A3.

Khic biét e D l1éch tai ndng do s o i L
2 . Nong d¢ quyét dinh Fon e 95%Cl do léch tai nong do D6 1éch cho phép Danh gia
nong do quyét dinh y khoa fon o )
3 y khoa (mmol/l) [5] quyet dinh y khoa (mmol/l) (mmol/l) truong hop [3]

glucose mau (mmol/l)

2,5 0,3555 -0,04935 dén 0,76035 0,375 A
X 6,66 0,4453 0,3087 dén 0,5819 0,999 B

9,99 0,5173 0,1375 dén 0,8971 1,4985 B

2,5 0,4618 -0,6087 dén 1,5323 0,375 A
Y 6,66 -0,619 -0,9802 dén -0,2578 0,999 B

9,99 -1,4841 -2,4885 dén -0,4797 1,4985 @

2,5 0,2213 0,1031 dén 0,3395 0,375 B
% 6,66 -0,9406 -0,9449 dén -0,9362 0,999 B

9,99 -1,8707 -1,9574 dén -1,7939 1,4985 D

2,5 -0,1708 -0,6610 dén 0,3915 0,375 A
T 6,66 -0,9504 -1,1158 dén -0,7850 0,999 @

9,99 -1,5744 -2,0344 dén -1,1144 1,4985 D

Két qua bang 4 cho thiy, véi X: mau mao mach va mau
tinh mach huyét tuong trén may Acc-II ¢6 su khic biét
khoéng dang ké; Y: miu mao mach v6i miu tinh mach toan
phéan trén may Acc-II c6 sy khac biét ting dan theo 3 mirc
néng dd. Su khac biét van chép nhan duoc o n@)ng d6 9,99
mmol/l; Z: miu tinh mach huyét twong véi mau tinh mach
toan phan trén may Acc-II c6 su khac biét ting dan theo 3
miurc néng dd. Su khac biét van chép nhan duoc o n6ng do
9,99 mmol/l; T: mau mao mach may Acc-II va mau tinh
mach huyét twong may Cobas 8000 khong c6 su khéc biét &
néng dd 2,5 mmol/l, nhung sy khac biét 1a dang ké & néng
dd 6,66 va 9,99 mmol/ nhung ch?ip nhan duoc.

4. Ban luan

Xét nghiém glucose mau mao mach thuc hién tai khoa
lam sang la xét nghiém quan trong va can thiét, dic biét
trong quan ly va diéu tri cac bénh Iy can theo ddi lién tuc nhur
dai thao duong. Xét nghiém glucose mau trén may POCT
nhanh chong, hd tro kip thoi cac bac sy dua ra cac can thi¢p
cho bénh nhén, t6i da hoa hiéu qua diéu trj trong khi giam
thiéu thoi gian va cang thang cua bénh nhan. WHO khuyén
c4o bénh nhan c6 két qua xét nghiém glucose mao mach
trén may POCT khi d6i >7,0 mmol/l ciing dugc su dung
thay thé dé chan doan dai thio dudng khi khong cé glucose
mau tinh mach tai phong xét nghiém trung tam [1]. Do vy,
cac xét nghiém POCT can dugc quan 1y chit lugng chat
ché va danh gia twong dong voi cac két qua tai phong xét

nghiém trung tm, nhdm cung cip thong tin chinh xac nhat

&%HNOGCHE 66(1) 1.2024

cho béc sy 1am sang. Nhom nghién ciru tién hanh dénh gia
hiéu nang cta phuong phap dinh lugng glucose mau mao
mach trén may Acc-II tai Bénh vién Pai hoc Y Ha Noi, so
sanh véi két qua glucose mau & phong xét nghiém trung tim
dé dua ra cac khuyén céo cho bac sy trudc khi xét nghiém

duogc trién khai tai cac khoa 1am sang.

Thuc nghiém danh gia d¢0 chum va 4§ dung duogc
thuc hién b?mg viéc phan tich 2 mtc n6ng dé QC, chay
lap lai 5 1an mdi ngay va chay trong vong 5 ngay [6]. Két
quéa thuc nghiém cho thiy, do léch chuin trong mot lan
chay va d¢ léch chudn giita cac 1an chay ciia phong xét
nghiém nho hon d¢ léch chuin cua nha san xuét (QCt:
§,=0,04<0,1=c,, S, =0,04<0,1=c_; QC2:S =0,22<0,6=c,,
Sy, =0,25<0,3=c_ ). D) Iéch Bias nho hon d9 [éch tiéu chuén
t6i da cho phép theo ISO 15197:2013 (QCI: 0,11<0,83
mmol/l, QC2: 2,1<15%). Nhu vay, d0 chum va d¢ ding
cua phuong phép duogc xac nhan. Thuc nghiém déanh gia do
tuyén tinh dwoc thuc hién trén 6 mirc néng d0 cua bo kit do
nha san xuét cung cp véi 2 1an chay lip lai. Khoang tuyén
tinh cua xét nghiém glucose mau trén may Acc-1I dugc
xac nhan 1a 1,6-31 mmol/l voi phuong trinh tuyén tinh 1a
y = 0,0546 + 0,9968x. Két qua danh gid 3 thong s nay
turong ddng voi nghién ctru cua T.D. Jeong va cs (2016) [7]
khi tién hanh dénh gia quy mé 16n hiéu nang phuong phap
cac may glucose mau mao mach POCT, trong d6 c6 may
Acc-II cho thay 12/12 thiét bi dat chuén do chum; 97,1-
100% thiét bi dat tiéu chuan do dang theo ISO 15179:2013,

12



Huyét trong mao mach
11,88 mmol/l
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lru ¥ sy khac biét 10% véi két qua glucose thuc

hién tai phong xét nghiém trung tam.

~—

Huyét trong tinh mach

Trong nghién ctru cia T.D. Jeong va cs

10,50 mmol/l

10,84 mmol/l
y
Mau toan phe‘in mao mach
+11,3%

(2016) [7] ciing tién hanh so sanh két qua gitra
24 thiét bi may Acc-II véi Cobas 8000 va dua ra
dugc phuong trinh twong quan 1a y = 0,953x +
0,115 véi hé s twong quan r=0,998 (r>0,9). Su

\

Mau toan phén tinh mach
9,58 mmol/l

khac biét nong do cua phuong phap 1a -0,333,

+9,6%

Hinh 3. Sw khac biét vé ndng do glucose & cac mau mau khac nhau.

49 thiét b myén tinh trong khoang 1,55-31,02 mmol/l. Thyc
hién glucose mau mao mach trén may Acc-II cho két qua
chinh xé4c, dam bao chat luong trong chan doan, theo ddi
diéu tri cho bénh nhan.

Nghién ctru so sanh tuong dong cho thdy, két qua xét
nghiém giita mau glucose mau mao mach trén may POCT
va glucose mau tinh mach trén may Cobas 8000 c6 su khac
biét -10,97% (truong hop A, C, D lan luot theo cac muc
ndng do). Sy chénh 1éch nho hon tiéu chuin do 1éch chip
nhén cua xét nghiém glucose mau mao mach POCT (ISO
15197:2013) 1a 15%, nhung két qua xét nghiém trén may
POCT va phong xét nghiém trung tdm 10%. Chénh léch
nong do 16n ¢6 thé anh huong dén nhan dinh ciia bac sy 1am

sang trong chan doan va diéu tri.

Theo khuyén c4o ciia nha san xuat, may Acc-II cho phép
thyc hién xét nghiém glucose trén mau miu mao mach,
tinh mach toan phan va tinh mach huyét tuong. Tuy nhién
trong nghién ctru nay, ching t6i nhan thay két qua so sanh
tuong dong ciia cac miu co su khac biét tuong ddi 16n. P
léch gitra mau mau mao mach va tinh mach toan phén, gilta
mau mao mach va tinh mach huyét tuong, gitta tinh mach
huyét tuong va tinh mach toan phﬁn lan luot 1a -8,62, 6,89
va 14,51%. Két qua nay twong dong voi nghién ctru cua K.
Kuwa va cs (2001) [8] khi nghién ctru trén 31 bénh nhan
(hinh 3). Nguyén nhan ciia su khac biét nay 1a do ndng do
glucose trong mau tinh mach mao mach khac nhau, hozc do
khac biét ham luong nudc va thé tich khdi hong cau (Het).
Do d6, bac sy 1am sang can than trong trong viéc st dung
két qua xét nghiém glucose trén may POCT, thuc hién trén
cac ban chit mau khac nhau. Phong xét nghiém khuyén céo

chi st dung mau mau mao mach dé thuc hién xét nghiém va
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-0,827 mmol/l véi cac mau c¢6 nong do glucose
>15 mmol/l. Két qua nay ciing kha twong dong
vGi nghién ciru cia chung toi. Sy chénh 1éch két
qua glucose mau mao mach trén may Acc-II va glucose mau
tinh mach trén may Cobas 8000 con c6 thé do nguyén 1y k¥
thuat xét nghiém. Hé thong may Cobas 8000 tai phong xét
nghiém trung tam st dung nguyén ly do quang Hexokinase
dé phan tich nong do glucose mau, trong khi d6 may Acc-
IT st dung nguyén ly do dién cuc. Sy cong gdp khac biét
vé ban chat mau va ban chat phuong phap xét nghiém tao
ra chénh léch két qua xét nghiém trén may tai phong xét

nghiém trung tam va trén mdy do duong méu mao mach.

Xét nghiém glucose mau trén may Acc-II c6 do dung va
d6 chum tbt, c6 khoang tuyén tinh dai va phu hop dé hd trg
cac bac sy trong chian doan va theo ddi diéu tri bénh nhan.
Tuy nhién két qua xét nghiém glucose mau mao mach va
tinh mach trén may POCT va phong xét nghiém trung tam
¢6 su khac biét, do do, can than trong trong st dung dé chan

doan dai thao dudng va tién dai thao duong cho bénh nhan.
5. Két luan

Tir két qua nghién ctru cho thay, do dang va do chum
cua xét nghiém glucose mau thyc hién trén may Acc-1I dugc
x4c nhan phu hop theo tiéu chuan ISO 15197:2013. Khoang
tuyén tinh ctia phuong phap 1a 1,6-31 mmol/l véi phuong
trinh tuyén tinh y = 0,0546 + 0,9968x.

So sanh két qua xét nghiém glucose mau trén 2 hé
thdng Cobas 8000 va Acc-II thu dwoc két qua nhu sau: sy
khac biét khi danh gia cac cap glucose mau mao mach voi
glucose tinh mach huyét twong, toan phan trén may Acc-II
va mau mau mao mach trén may Acc-II va glucose méu tinh
mach huyét tuong trén may Cobas 8000 lan luot 12 6,89,
-8,62 va -10,97%.

3
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Phat trién vector biéu hién mang promoter Pgrac100 dwoc cim img béi IPTG
va sap nhap gen gfp+ vao o gen vi khuan Bacillus subtilis tai locus lacA
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Tom tit:

Bacillus subtilis 12 mdt loai vi khuian gram dwong c6 nhiéu dic diém thuin loi trong san xuét protein tai t6 hop &
cac linh vire cong nghiép, néng nghiép, y dwec va thue phim. Nghién ctru dwoce thue hi¢n nham phat trién hé thong
biéu hién cim @ng chira promoter Pgrac100 dwoc sap nhip tai vi tri lacA trong bd gen ciia vi khuin B. subtilis. Két
qua cho thiy, promoter Pgrac100 c6 thé kiém soat chit ché sy biéu hién protein muc tiéu trong hé théng sap nhap
v6i ty 18 cam tng lan hrot dat 3,3, 7,6 va 10,8 sau 4 gio' nudi cAy véi chat cam &ng biéu hién protein (Isopropulp-D-
1-thiogalactopyranoside - IPTG) & cac nong dd 0,01, 0,1 va 1,0 mM. Thoi gian cim g va nong d9 IPTG c6 anh
hwéng quan trong dén hiéu qua biéu hién protein muc tiéu. Sau 4 gio nudi ciy cam vng véi 0,1 mM IPTG, chiing
B. subtilis sap nhiap mang promoter Pgrac100 cho hiéu qua biéu hién protein cao nhit véi lrgng GFP chiém 13%
protein tf;ng s0 té bao. H¢ théng vector sap nhip chira promoter Pgrac100 cé tiém nang rng dung trong nghién ciru
co ban va sin xuit cong nghiép.

Tir khod: Bacillus subtilis, lacA, Pgrac100, sap nhap, vector cim ung IPTG.

Chi s6 phén loai: 2.8

1. Mé dau chimg minh Pgrac100 trong hé thdng plasmid doc lap co

B. subtilis 12 10i vi khufin tidm ning dugc sir dyng lam thé bicu hién protein BgaB trong t€ bao B. subtilis 1én deén

t& bao chu trong san xudt protein ti t& hop & céc finh vuc 30% protein tong so cua t€ bao [5]. Locus lacA 1a locus tiem

cong nghiép, néng nghiép, y dugc va thuc pham [1]. Véi ning duoc sir dung phd bién dé sap nhap gen ngoai lai vao

DNA b¢ gen do ma hoa protein khong thiét yéu cho té bao

tiém ning ing dung 16n, hé théng biéu hién cho B. subtilis
vi khuan [2].

véi cac loai promoter dung cac chat cam ung khac nhau da

dugc nghién ctru. Trong d6, chién lugc phat trién vector sap Trong nghién ctru nay, ching toi thiét ké vector cam tmg

nhép ra doi nham giai quyét van d€ cua vector sao chép doc mang promoter Pgrac100 ¢6 kha ning sap nhap vao vi tri

lap nhu sy bat on trong cau tric vector hay sy lan truyén lacA ctia vi khuan B. subtilis va danh gia kha ning diéu hoa

cua céc gen khng khdng sinh [2, 3]. Tuy nhién, chién luoe biéu hién protein ciia chiing sap nhap thong qua protein chi

nay con gap kho khan do so lugng ban sao ctia gen muc tiéu thi GFP,

trong t& bao giam sau khi sap nhap vao bd gen cua ching
cht 1am mirc d6 biéu hién protein giam [3, 4]. Do vay, cac 2. Déi tuiong va phuong phap nghién ciu

romoter manh dugc dinh hudng st dung trong cac hé X .
P £ s s o % .Ag N 2.1. Chiing vi sinh vit, plasmid va diéu kién nudi cay
thong vector sap nhap nham tang cuong bi€u hién protein

muc tiéu. Pgrac100 la mot promoter manh dugc cai tién tir
promoter Pgrac01 cho phép biéu hién vuot muc protein ing
dung trong san xut cong nghiép. Nghién ctru trude day da

*Tac gia lién h¢: Email: ptptrang@hcmus.edu.vn
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Céac chung vi sinh vat, plasmid va cac trinh tu
oligonucleotide st dung trong nghién ctu dugc trinh bay

o bang 1.

[£]
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Abstracts:

Bacillus subtilis is a prospective gram - positive
bacterium that offers an opportunity for the production
of recombinant proteins in the pharmaceutical,
agricultural, industrial, and food industries. The goal
of this study was to develop an integrative inducible
expression system by incorporating the Pgrac100
promoter into the lacA locus of the B. subtilis genome.
The results showed that the Pgrac100 promoter was able
to strictly control the expression of the target protein,
with induction factors of 3.3, 7.6, and 10.8 after 4 hours
under induction with 0.01, 0.1, and 1 mM Isopropulf-
D-1-thiogalactopyranoside (IPTG), respectively. The
duration of induction and the concentration of IPTG
had significant effects on the efficacy of target protein
expression. Specifically, when induced with 0.1 mM
IPTG after 4 hours, there was a significant rise in GFP
expression, accounting for 13% of the total cellular
protein. Our new vector system provided more options
for the production of recombinant proteins in basic
research and industrial applications.

Keywords: Bacillus subtilis, integrative, Isopropulp-D-
1-thiogalactopyranoside-inducible vector, lacA locus,
Pgrac100.

Classification number: 2.8
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Bang 1. Danh sach céc chiing vi khuan, plasmid va oligonucleotide dwoc

Development of expression vector sidung.

Chiing vi khuin ~ Ngudn/tai li¢u tham khio  Ghi chi
E. coli OmniMAX  Invitrogen Dong hoa plasmid
B. subtilis 1012 [6] Tao chiing sap nhap
pHTO1 (7] Chung dbi chimg 4m
pHT10-gfp* (7 Chung dbi chimg dwong
HT2095 T:qu ra trong nghién ctru Ch]lng B bsuty»tzlts sap
nay nhap tai vi tri lacA
Tén plasmid Ngudn/tai ligu tham khiao  Ghi chi
pHTO1 [71 Déi chimg 4m
pHT10-gfp+ (7 Déi chimng duong
pHT1399 T}f b0 suu tap cua céc tac Ve?ctf)r lfhung, sap nhap
gia tai vi tri lacA
pHT2095 T:@o ra trong nghién ctru Vector sap nhép tai +v; tri
nay lacA, mang gen gfp
Oligonucleotide Muc dich sir dung
ON1354 PCR khuén lac
ON1277 P?R khuén lac va nhan
ban gen gfp*
ON1280 Nhan ban gen gfp*
ON562 Kl?m tre} gen :gﬁn trong
chiing sap nhap
ON384
ON1442 I§1§m Fra’ gen sap nhap
G vi tri 3’lacA
ON945
ON946 l§1§m Fra, gen sap nhap
G i tri 5’lacA
ON1441

2.2. Dong hod vector pHT2095 chira promoter
Pgracl00 co khd nang sap nhdp tai vi tri lacA cua vi
khudn B. subtilis

Vector pHT2095 dugc tao ra bang cach ndi gen gfp* vao
vector khung suon pHT1399 tai vi tri cit BamHI/Aafll. Gen
gfp* dugc thu nhan bang phan tmg PCR st dung khuén tir
plasmid pHT10-gfp" [7] v6i cip mdi ON1277-ON1280. San
pham nbi c6 chira vector pHT2095 duoc bién nap vao chung
E. coli OmniMAX, sang loc trén méi truong cd bd sung
khang sinh ampicillin (100 pg/ml) va PCR khuén lac véi
cap mdi ON1277-ON1354. Khuan lac cho két qua duong
tinh dugc nudi céy, tach chiét bé‘mg bo kit GeneJET Plasmid
Miniprep (Thermo Scientific) va trinh tu gen dugc giai theo
phuong phap Sanger cai tién.
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2.3. Tao chiing B. subtilis sap nhdp

Vector pHT2095 dugc bién nap vao té bao vi khudn B.
subtilis 1012 dé tao ching sap nhap HT2095. Vi khuan duoc
nuéi cdy 6 37°C trong 10 ml méi truong LB chira khang sinh
neomycin (10 pg/ml) va 100 pl ethylene glycol tetraacetic
acid (EGTA) 0,1 M va lic 50 vong/phit trong 2 gio. Thém
10 pg vector pHT2095 vao va nudi cy lic ¢ 200 vong/
phut & 37°C trong 2 gid. Vi khuan duoc nudi ciy trén moi
truong ran LB co bd sung khang sinh neomycin (10 pg/
ml) va & qua dém & 37°C. Cac khuan lac dic trung cho B.
subtilis dugc chon dé thuc hién PCR khuan lac véi 3 cap
moi ON1442-ON945; ON562-ON384; ON946-ON1441 dé
kiém tra sy sap nhap.

2.4. Biéu hién protein GFP ciia chiing B. subtilis sdp
nhdp

Vi khudn B. subtilis dwgc nudi cdy & 37°C trén moi
truong ran LB ¢6 bd sung neomycine (10 pg/ml) va IPTG
& cac ndng do khac nhau (0, 0,1 va 1 mM). Sau 12 gid, kha
nang biéu hién GFP cuia khuén lac dugc danh gia thong qua
su phat sang dudi tia UV ¢ budce song 320 nm.

Vi khuén B. subtilis dwoc nudi cdy ¢ 37°C trong moi
truong 1ong LB ¢6 bo sung khang sinh neomycine (10 pg/
ml) va IPTG ¢ cac nong d6 khac nhau tir 0 dén 2,0 mM. Thu
mau & cac thoi diém 0 gio - trudc cam ung va 2, 4, 6, 8, 10,
12, 14, 16, 18, 20, 22 va 24 gid - sau cam g, sinh khoi té
bao duge thu nhan dé kiém tra sy biéu hién protein GFP béng
cach do huynh quang & budc song 470 nm. Sinh khéi té bao
duogc huyén phu trong 500 ul dung dich dém PBS (25 mM
SDS, 250 mM sucrose) chtira 200 pg/ml lysozyme va u o
37°C trong 30 phut. Ly tam ¢ toc do 13.000 vong/phit trong
5 phut va thu dich ndi. Hut 50 pl dich ndi vao dia NuncTM
384 @ do hoat tinh GFP bang may doc dia CLARIOstar
Plus - BMG LabTech ¢ budc song kich thich 470+8 nm
va budc song phat quang 515+8 nm. Hoat tinh phat quang
cua GFP dugc tinh theo cong thirc: dGFP/OD . Trong do,
dGFP: don vi huynh quang tuong doi cia mau (RFU - The
relative fluorescent unit) va OD,: mat d0 quang hoc cta
mau [8]. Bén canh do, miic d) biéu hién GFP trong tong
s protein té bao dugc xac dinh bang k¥ thuat dién di SDS-
PAGE [9] va tinh toan bang phan mém AlphaEaseFC 4.0.

2.5. Phwong phdp thong ké

Moi thi nghiém dugc lap lai 3 lan trong cung diéu kién.
Pon vi hoat tinh GFP cua timg mau dugc biéu thi duéi dang
trung binh £ d6 1éch chuan cta don vi huynh quang tuong
dbi (RFU) tir 3 thi nghiém. Str dung phan mém Excel dé tinh
toan va xtr 1y s6 liéu thu dugc.

%HI\?GCHE 66(1) 1.2024

3. Két qua va ban luan

3.1. Dong hoa vector pHT2095 chira promoter
Pgrac100 co kha ning sip nhdp tai vi tri lacA cua vi
khuén B. subtilis

Gen muc tiéu gfp* dugc thu nhan bﬁng PCR véi cap moi
dac hiéu ONI1277-ON1280 tor khudén pHT10-gfp* mang
trinh tu nhan biét cua 2 enzyme cit gidi han BamHI va
Aafll. San pham PCR duoc dién di kiém tra trén gel agarose
2%, két qua cho thdy c6 1 vach sang c6 kich thudc tuong
tig véi kich thude 1y thuyét 1a 748 bp (hinh 1A). Nhur vay,
gen muyc ti€u da dugc thu nhan thanh cong. San phém PCR
duogc ndi vao plasmid khung suon pHT1399 tai vi tri BamHI
va Aafll. Ching E. coli OmniMAX chtra plasmid tai t6 hop
pHT2095 phat trién duoc trén moi trudng LB chira khang
sinh ampicillin (100 mg/ml) dugc kiém tra bang PCR khuéan
lac. Két qua dién di san pham PCR cho théy, ca 4 khuan
lac E. coli dugc chon dé sang loc déu xuét hién vach sang
v6i kich thude dung nhu 1y thuyét 13 1417 bp (hinh 1B).
Khuén lac sé 1 duge chon dé tach plasmid va giai trinh tu
boi Cong ty Macrogen. Inc (Han Qudc). Két qua cho thay
c6 su twong dong 100% ciia vector dong hoa so véi trinh tu
Iy thuyét (két qua khong trinh bay & day). C6 thé két luan
da tao dong thanh cong vector tai to hop pHT2095 mang
promoter Pgrac100 voi gen chi thi gfp+.

(A) (B)

pHT2095
M1 2 3 a

Hinh 1. Dién di trén gel agarose 2%. (A) San phadm PCR nhan ban
gen gfp* (748 bp); (B) San phdm PCR tir 4 khuan lac (1417 bp). M:
thang DNA chudn; 1, 2, 3, 4: ma khuan lac.

3.2. Tao vi khuin B. subtilis sip nhdp chira vector
pHT2095

Plasmid pHT2095 dugc bién nap vao té bao B. subtilis
1012 bang phwong phap bién nap tu nhién. Cac khuan lac B.
subtilis ¢ mang vector tai to hop da duoc sap nhap vao b
gen duoc diat tén 1a HT2095. Vi khuan sap nhap c6 kha ning
phat trién trén dia moi truong chita khang sinh neomycin.
Phuong phap PCR Kkhuén lac st dung 3 cép mdi dic hiéu dé
kiém tra su sap nhap tai 2 vi tri cua vi khuén tai to hop va
kiém tra gen muc tiéu sap nhap gfp* duoc thé hién trén hinh

n



2A. Két qua dién di san pham PCR trén gel agarose cho
théy, ca 2 khuén lac B. subrilis duoc chon déu cho 3 vach
sang (hinh 2B), ching t6 cd su sap nhap gen gfp” tai vung
3’va 5’ cta locus lacA. Nhu vay, chung B. subtilis sap nhap
HT2095 da duogc tao thanh cong.

(A) (B)
1 2 3
747 bp 751 bp 713 bp
ON1442 ON945 ON‘SGZ ON384 ON946 ON1441
T \ 0 T
) Pgrac
(: 1 (1 ] [ » 4:
lacA3 lac! gfp+ neof lacAS

the tw cap mdi s& dung.

3.3. Biéu hién protein GFP ciia chiing B. subtilis sdp
nhdp HT2095

Su biéu hién protein GFP cua céac chung vi khuén duoc
khao sat trén méi truong ran LB ¢6 bd sung IPTG thong qua
d6 sang cua khuan lac dudi tia UV. Két qua khao sat cho
thay, khuan lac B. subtilis HT2095 c6 kha nang phat huynh
quang ting dan theo nong d6 IPTG cam tng tir 0 dén 1 mM,
d6 sang manh nhét dugc ghi nhan ¢ nf")ng do IPTG 1 mM.
Ching ching duong pHT10-gfp* c6 kha ndng phat sang
manh dudi diéu kién cam tng IPTG, trong khi chiing chiing
am pHTO1 khong c6 kha nang phat huynh quang (hinh 3A).
Diéu nay chung to d6 sang cua khuén lac 12 do GFP duogc
biéu hién & cac chung B. subtilis tai to hop mang gen gfp".
Nhu vay, ching HT2095 sap nhap da biéu hién thanh cong
protein muc tiéu GFP trén moi truong rin.

(A)

=

N
a

Néng do IPTG (mM)

0 01 1,0
=11
ool E1 3
~0 E

- N
o o

Don vi phat huynh quang
(RFUs x 10%)
s

L

Oh I Oh 2h 4h | Oh 2h 4h
HT2095 PHT10-gfp*
0.01mM =0.1mM =1.0mM

pHTO1

IPTG =0 mM
Hinh 3. Sw biéu hién GFP cla cac chiing B. subtilis khao sat. (A)
Tin hiéu huynh quang trén méi trwdng ran; (B) Hoat tinh GFP thu dugc
trén moi trwdng ong.
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Két qua do hoat tinh GFP trong méi trudong long (hinh
3B) phu hop véi két qua khao sat biéu hién GFP trén moi
truong ran. Promoter Pgrac100 sau khi sap nhap vao bo gen
B. subtilis c¢6 thé kiém soat chit ché sy biéu hién protein
muc tiéu, thé hién qua sy ting tin hiéu huynh quang dang

ké & chung khao sat HT2095 khi
tang nong d6 chat cam Gmg IPTG

tir 0 dén 1 mM. Khi cam Gng voi
cac ndong d6 IPTG khéc nhau (0,
0,01, 0,1 va 1 mM) thi ty 1¢ cam
ung cua chung HT2095 thu duoc
lan luot 1a 3,8, 6,5, 8,2 sau 2 gio
va 3,3, 7,6 va 10,8 sau 4 gio. Két
qué nay thap hon so véi chiing ddi
chung pHT10-gfp" chtta plasmid
doc lap vai ty 1é cam tng lan luot
1a 4,03, 25,4 va 45,6 ¢ thoi diém
2 gio va 2,8, 17,2 va 31,1 ¢ thoi
diém 4 gio so voi mau khong cam tng (hinh 3B). Ngoai
ra, mic d§ phat huynh quang cua ching HT2095 thu dugc
cao nhét ¢ thoi diém 4 gio sau cam tng ¢ ndong do IPTG 1
mM la 76,780+1,178 RFUs, thép hon khoang 3 lan khi so
v6i ching d6i chimg duong pHT10-gfp" mang plasmid doc
lap pHT10-gfp*. Nhu vay, méc du promoter Pgrac100 la
promoter manh hon PgracO1 3 lan [5], nhung khi sép nhap
vector chtta Pgrac100 vao b gen cua B. subtilis cho muc
d6 biéu hién protein van thdp hon, diéu nay 1a do su khac
biét vé s6 luong ban sao gen muc ti€u. Trong do, té bao chu
pHT10-gfp" chtra 4-6 ban sao cua gen gfp* do plasmid doc
lap pHT10-gfp* duoc thiét ké tir plasmid ty nhién pBS72 va
plasmid nay ton tai 6n dinh trong té bao vi khuan B. subtilis
v6i sb lwong 4-6 ban sao [10]; con ching HT2095 chi co
duy nhéat mot ban sao gfp" duoc sap nhap vao bo gen tai
vi tri lacA. Su ting ndng d6 IPTG thuc diy hoat dong cia
promoter nén hoat dong phién ma tang; lwuong mRNA ma
hoa cho protein muyc tiéu ting kéo theo sy ting sé lugng
protein c6 hoat tinh. Khi lwong IPTG da dap ung du cho
hoat dong cam tng gen, dii co ting thém ndng do chat cam
(g thi ciing khong 1am ting sb luong protein myc tidu. Két
qua nay phu hop véi co s 1y thuyét va nghién ciru trude
day thuc hién trén cac vector mang promoter Pgrac01 va
Pgrac100 [5]. Nhu vay, hé thong vector sap nhap cam tng
IPTG pHT2095 ¢6 kha nang kiém soat chit ché sy biéu hién
protein muyc tiéu trong vi khuén B. subtilis.
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3.4. Anh hwong cua thoi gian cam rng dén sw biéu
hién GFP cua chiing B. subtilis HT2095

Trong thi nghiém nay, chung B. subtilis HT2095 duogc
nudi cdy ¢ 37°C trong mdi truong long LB ¢o bd sung 1
mM IPTG. Sinh khdi té bao & cac thoi diém 0 gior (trude
cam ung) va 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 va 24 gio
(sau cam tng) dugc thu nhan dé do muc do phat huynh
quang (RFUs). Dong thoi, gid trj OD,,
diém khac nhau ciing dugc ghi nhan dé danh gia anh huong

cua mau cay ¢ thoi

cua thoi gian cam Gng IPTG ddi vai stc séng cia té bao.
S6 liéu thé hién & hinh 4 cho théy, hoat tinh GFP cta chung
khao sat thay doi theo thoi gian cam Gmg. Tir thoi diém 0
gid cho t&i 4 gioy sau cadm g, hoat tinh clia cac mau c¢6 xu
huéng ting va dat toi da & 4 gid v6i hoat tinh gap gan 22
lan so v6i trude khi cam tng. Tuy nhién, khi tiép tuc kéo
dai thoi gian nudi cdy tir 6 dén 24 gio, hoat tinh GFP cua
cac mau khao sat giam dan. Sy giam hoat tinh nay c6 thé
lién quan dén mat do té bao va lugng protein biéu hién. Do
vi khuan B. subtilis biéu hién GFP noi bao, khi mat do té
bao tang theo thoi gian thi lwong GFP va mRNA ma hoa
cho protein GFP ciing s& dugc nhan 1én va chia cho thé hé
té bao sau. Tuy nhién, khi kéo dai thoi gian nudi cay, lugng
mRNA mi héa cho GFP ¢6 thé bj phén i dan dén sy san
xut protein muc tiéu bi giam theo thoi gian nudi cdy. Ngoai
ra, két qua 0D,
vi khuan tai to hgp bat dau da vuot qua pha log va bude

(hinh 4) ciing cho théy, & thoi diém 4 gio,
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Hinh 4. Sw sinh trwdng va san xuat protein GFP clia ching B. subtilis
HT2095 theo th&i gian nudi cay.

vao dau pha cin bang. Pay 1a giai doan 6n dinh nhat ctia hé
nudi céy, sb luong té bao dat trang thai cuc dai va stic séng
té bao & trang thai t61 wu. Nhu vay, thoi gian cam ing ti wu
cho sy biéu hién protein GFP trong méi truong long ciia vi
khuédn B. subtilis cam tmg sap nhap HT2095 1a 4 gio. Két
qua nay phi hgp voi nghién ciru cia ching toi trude d6 vé
anh huong cua thoi gian cam tmg d6i v6i su san xudt protein
muc tiéu GFP trong vi khuan B. subtilis sap nhap cam (mg
chtra promoter Pgrac212 [4].

3.5. Anh hwong ciia nong d¢ IPTG dén sw biéu hi¢n
GFP cia chung B. subtilis HT2095

Trong thi nghiém nay, vi khuan B. subtilis HT2095 dugc
nudi cdy ¢ 37°C trong méi truong long LB c¢b bd sung
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Hinh 5. Anh hwéng ciia ndng dé IPTG dbi v&i chiing B. subtilis HT2095 nuéi cay. (A) Su sinh trwedng va san xuét protein GFP trong didu
kién cdm (ng & cac néng dd IPTG khac nhau; (B) Phan tich protein thu dwoc tir chiing HT2095 khi cdm &ng véi 0,1 mM IPTG béng SDS-PAGE.
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khang sinh neomycine (10 pg/ml) va IPTG & cac nong do
khac nhau tir 0 ti 2,0 nM. Két qua trong hinh 5A cho thiy,
chung B. subtilis HT2095 ¢6 xu hudng ting mirc d6 biéu
hién GFP khi tang néng d6 chit cam ung. Cu thé, hoat tinh
GFP thu dugc trong diéu kién cam tng 0,1 va 0,2 mM IPTG
lan luot cao gfip 7,5 va 8,5 1an so voi diéu kién khong cam
mg (0 mM). Tuy nhién, khi tiép tuc gia ting nong d6 IPTG
dén 1,0 mM thi gia tri GFP (RFUs) chi gip 10 lan so véi
diéu kién khong cam tng. O ndng @ IPTG 16n hon 1,0 mM
(1,3, 1,5, 1,7 va 2,0 mM) thi hoat tinh GFP va stic song té
bao c6 sy suy giam (hinh 5A). Didu nay co thé giai thich
do IPTG la chét doc d6i vai té bao vi khudn, nong do IPTG
cao trong mdi truong nudi cdy co tac dong xau dén sirc song
ctia t& bao [4, 11]. Sy biéu hién protein GFP cua ching B.
subtilis HT2095 sap nhap mang promoter Pgrac100 va gen
muc tiéu gfp" dat hi€u qua cao & diéu kién cam ung voi 0,1
mM IPTG sau 4 gid nudi cdy voi lugng protein GFP chiém
13% protein tong s té bao (hinh 5B), két qua nay phi hop
v6i cac nghién ciru lién quan dén phat trién hé thong sap
nhdp mang promoter Pgracl00 trude do [3, 8]. Tuong tu,
hé théng vector cam ung chita promoter Pgracl00 sap
nhép tai vi tri amyE c6 kha nang kiém soat hiéu qua sy biéu
hién protein muyc ti€u trong vi khuén B. subtilis, v6i luong
protein BgaB va GFP chiém lan lugt 15 va 14% protein tong
s6 té bao [4].

4. Két luan

Hé¢ thong vector pHT2095 cam g IPTG mang promoter
Pgrac100 dugc sap nhap vao bd gen ciia vi khuan B. subtilis
tai vi tri lacA c6 kha nang kiém soat chat chd su biéu hién
hiéu qua protein muyc tiéu GFP trong té bao ¢ cac nong do
IPTG khéc nhau. Sau 4 gid nudi cdy cam ung trong moi
truong LB 1ong véi 0,1 mM IPTG, vi khuén B. subtilis san
xuét lugng GFP dat 13% protein tong sd té bao. Hé thong
vector sap nhap co tiém ning ing dung trong nghién ciru co

ban va san xuat cong nghiép.
LOI CAM ON

Nghién ciru ndy duoc tai trg boi Quy Phat trién Khoa
hoc va Cong nghé Qudc gia Viét Nam (NAFOSTED) thong
qua d& tai 106-NN.02-2015.24. Céc tac gia xin chan thanh
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Nghién ciru chuyén pha smectic - diing huéng ciia tinh thé long.
Nguyén Thi Phwong Thuiy, Nguyen Thi Van Anh, Ngé Van Thanh

Phén hity cic hop chit chdng chay co phdt pho boi td hop cac chiing vi
khuin phan l4p tir séng Té Lich, Ha Ni.

Nguyé~n Thi Lan Anh, Tran Thi Thu Lan, Pham Thi Phuong, Tran Thi Thu
Hién, Dao Hai Yén

Nghién citu thanh phin hoa hoc va hoat tinh khang vi sinh vét ciia tinh
diu 14 loai Mdc hwong balansa (Aristolochia balansae Franch.).

Lueu Pam Ngoc Anh, Biii Vin Hiéng, DS Van Triong, Neuyén Thi Kiéu Oanh

Tuyén tring ky sinh thwe vit ghi nhin trén ciy Lan hai dai cudn
Paphiopedilum appletonianum (Gower) Rolfe 1896.
Lé Thi Mai Linh, Nguyén Thi Duyén, Nguyén Hitu Tién, Bui Vin Thanh,
Nguyén Vin Sinh, Tran Van Tién, Trinh Quang Phdp

Ung dung chi thi ma vach DNA-ITS2 dé dinh danh mt s6 miu dwoc liéu.
Nguyén Tién Diing, Tran Thi Thu Ha, Nguyén Pirc Huy, Trinh Ngoc Ai,
Nguyen Phi Hing

Phén tich vai trd ciia gen HSC70 dén sinh truwong va phat trién ciia ciy
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