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Ung dung hoc may nhan dang twong dat da
khu vwe bon triitng An Chau

Doin Ngoc San', Nguyén Vin Thing?, Hoang Hiru Hiép?, Nguyén Anh Hao?, Tran Thi Oanh', Nguyén Thi Minh Hong?
ITrwong Pai hoc Déu khi Viét Nam, 762 Cich Mang Thang Tam, phiong Long Toan, TP Ba Ria, tinh Ba Ria - Viing Tau, Viét Nam
2Céng ty TNHH MTV Ddu khi Séng Hong, 117 Tran Duy Hung, phuong Trung Hoa, qudn Cau Gidy, Ha N¢i, Viét Nam
STruwong Pai hoc M6 - Bia chat, 18 phé Vién, phwong Pirc Thing, quén Bdc Tir Liém, Ha Ngi, Viét Nam
Ngay nhén bai 22/2/2023; ngay chuyén phan bién 24/2/2023; ngay nhan phan bién 7/3/2023; ngay chép nhan dang 11/3/2023
Tém tit:

Bon trim tich An Chau (bon An Chau) 1a mt cu tric dia chét kéo dai theo  phuong Tay Bic - Dong Nam, phan b & vung
Dong Bic Viét Nam. Bon An Chéu dwgre cho la bon cé quy md 16m va cé tiém nang dau khi. Thuec té nay cho thay, nhiéu
kha néng s€ phat hién dwgrc cac tich tu dau khi trong bon An Chau thugc dia phan cia Viét Nam. Mic du tiém nang dau
khi ciia bon nay dwoc nhin dinh tir rit s6m, nhung vi nhiéu 1y do ma cho dén nay cong tac diéu tra, khio sat dia chat va
thim do ¢ khu vire bon An Chéu con rit so sai, chwa dap ing dwoc cac yéu ciu ciia cong tac tim kiém - thim do diu khi.
Viéc irng dyng mé hinh hoc may (machine learning - ML) vao nhin dang tuéng da la mgt phwong phap méi giup giam
thiéu thoi gian xit ly, tong hop co sé dir liu vé ca so lwgng va dinh dang, phat hién cac mbi quan hé 4n sdu giira cac 16p
thong tin nhan dang. Muc tiéu chlnh ctiia nghién ctru nay l1a nhén dang twéng dét da khu vue bon An Chau tir phan ) liéu
day du da dwoc huan luyen béi cAu tric mang cay quyet dinh (DT) két hop thuét toan gradient boosting (XGB) dé danh
gia ciu tric va xac dinh tiém nang dau khi khu vye nay. Piéu kién tién quyet aé nang cao dj chinh xac clia hoc may la phai
lam giau co sé dir liéu thong qua tich hgp 56 liu dia chit - dga‘chan va tinh toan thém cac thudc tinh daé xay dung “moé
hinh hoc” - huén luyén ML va sir dung két qua huin luyén dé dé nhan dang twéng dét da trong khu vire bén An Chau.

Tir khéa: ciy quyét dinh, co s dit liéu dia chét - dia vat 1y, hoc may, tri tu¢ nhan tao.

Chi s6 phin loai: 1.2, 1.8, 2.1

Application of machine learning for facies recognition in An Chau basin
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Abstract:

The An Chau basin (An Chau basin) is a geological structure extending in a northwest-southeast direction, located in the
northeastern region of Vietnam. The An Chau basin is considered a large-scale basin with significant petroleum potential.
This fact suggests a high likelihood of discovering hydrocarbon accumulations within the An Chau basin within Vietnam’s
territory. Although the petroleum potential of this basin was identified early, for various reasons, geological surveys and
exploration activities in the An Chau basin remain rudimentary and have not yet met the requirements for effective
petroleum exploration and production. The application of machine learning (ML) models to lithofacies identification
offers a novel approach to reducing processing time, consolidating large and diverse datasets, and uncovering hidden
relationships among layers of identification information. The primary objective of this study is to identify lithofacies in
the An Chau basin using comprehensive datasets trained with a decision tree (DT) structure combined with a gradient
boosting algorithm (XGB) to evaluate the structure and assess the petroleum potential of this area. A prerequisite for
improving the accuracy of machine learning is enriching the database through the integration of geological and seismic
data, along with the calculation of additional attributes to build the “learning model” training the ML system and applying
the trained model to identify lithofacies in the An Chau basin.

Keywords: artificial intelligence, decision tree, geophysical database, machine learning.
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1. Dt van de

Doi hoi d6i moi cong nghé tim kiém thiam do dau khi
(khao sat va xir Iy minh gia) dé tim ra cac mo dau khi méi
1a rit cap bach trong diéu kién trir luong dau khi ngay cang
can kiét, moi truong dia chét rat phirc tap ciia cac ving tiém
nang con lai thi viéc d6i méi cong nghé tim kiém tham do
dau khi (khao sat va xtr Iy minh giai) dé tim ra cic mé moi
1a rat cap bach. Cong tac xu 1y sb liéu yéu cau ddy manh
viéc phat trién vé thuét toan, doi hoi viée st dung va tdi wu
hoéa cac hé théng phan cing va dap ung viée xir Iy Big data
[1]. Vi viéc cac bai toan co ban nhu xur Iy hinh anh va xu
1y ngdn ngit tu nhién ngay cang tiép can véi trinh d¢ co ban
cua con ngudi, tri tu¢ nhan tao (artificial intelligence - Al)
s& 1a mot giai phap mang tinh dot pha dé khai pha luong dit
liéu dia chét - dia vat ly dé tim ra cac mbi quan hé an gilia
cac 16p thong tin dia chét - dia vat Iy va dau khi, qua do tim
ra cac bo thudce tinh dic trung dé danh gia trién vong dau
khi [2]. Khu vyc triing An Chau hién dang dugc danh gia la
mot trong nhitng vi tri ¢6 tiém niang dau khi cao trén dat lién
0 Viét Nam [3].

2. Noi dung nghién cuu

2.1. Tich hop co sé dir ligu phuc vu dau vao cho hé
thong hoc may

Sy phat trién manh mé& cta cong nghé thong tin, sy nang
cép vé thiét bi va cac chuong trinh tmg dung cho phép chiét
xuit duoc khdi luong thong tin ngay cang nhiéu tir tai liéu
dia chén, lam tang ) luong tham s6 ¢o thé sur dung duoc
trong qué trinh minh giai. Thudc tinh dia chin (Seismic
Attributes) duoc hiéu 1a nhitng déc trung dong luc hoc nhu:
pha, tin s, bién do hay cac thong sé phu tro khac nhu thude
tinh da mach (coherency...). Céac thudc tinh dia chin co thé
duoc tinh theo mat cét, theo bé mit hodc theo khéi [4]. Cac
thudc tinh dia chin bao gdm ca cac dic diém hinh hoc déng
(thm gian, toc d9...) va diac diém dong luc (pha, bién do, tan
s6, do suy giam ning luong). Thudc tinh dia chan con c6 thé
duoc xac dinh theo don mach (duogc tinh cho timg mach dia
chan), lién két giita cic mach hodc théng qua tan sd, bién
do, pha, tan s tirc thoi, pha tc thoi, cuong do phan xa...
Céc thugc tinh da mach duoc tinh trén co s ham tuong
quan lién két theo mot nhom mach dia chan va trén nhiéu
xung dia chan (coherency).

Trong cac thudc tinh dia chén, thudc tinh dugc quan tam
nhiéu hién nay la bién d6. Tt céc di thuong bién do nhu céac
“diém sang”, “diém t6i”... co thé phat hién cac ddu hiéu lién
quan dén dau khi. Di thuong bién do thuong dugc sir dung
dé thanh 1ap cac ban d6 phan anh sy bién doi tuéng dat da
va tham s via cua tfing chira. Su bién d6i bién do theo chiéu
ngang c6 thé 1a co so phan biét sy khac nhau cua cic loai
tudng dat da [5].
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Hinh 1. Tich hop sé liéu dia chéat - dia chan. (A) Sé liéu dia chan, (B)
Cac thudc tinh dia chan, (C) Mat cét dia chat.

Hinh 1 14 cac thong tin dia chin va két qua minh giai theo
phuong phap truyén thong tai tuyén LO1. Theo d6, da minh giai
duoc 5 té"mg trAm tich (biéu hién theo cac mau) theo cadc mat
phan xa dia chén 6 cac tudi khac nhau tir dudi 1én nhu sau
(hinh 1C): Dia ting tudi Devon som (D,); bia tang tudi Devon
glua Pecmi mudn (D,-P.,); Dia tang tu01 Trias sém (T)); Trias
gitra - mudn (T,-T,c) va Trlas muén (T,n-r).

Hién nay, co trén 50 thudc tinh dia chén khéc nhau ¢ thé
chiét xuét duoc tir tai lidu dia chén va duoc st dung dé minh
gidi cac cAu tric dia chét, dia tng, tinh chat chét lru, co 1y da
[6]. Co thé noi, su phat trién cta phan tich thudc tinh dia chin
gén lién voi phat trién trong linh vyc mdy tinh - dién toan.
Phan tich thudc tinh dia chan trong tim kiém dau khi 1a qua
trinh st dung cac ky thuat phan tich dir liéu dia chat va dia
chn dé danh gia tiém ning cta cac khu vuc dia chét c6 kha
ning chira dau khi. Trong qua trinh phén tich thudc tinh dia
chin, cac chuyén gia sir dung cac phuong phap phan tich dir
liéu nhu phan tich twong quan, phan tich phan cum, phan tich
thanh phan chinh va cac phuong phap khac dé phan tich va tim
kiém céc mo hinh dia chén. Cac mé hinh nay cung cép thong
tin vé céc tinh chit dia chit va dia chan cta khu vue do, bao
gém cac dic diém vé ciu trac, do sau, hudng va hinh dang cua
cac 16p dét va da.

Phan tich thudc tinh dia chén rat quan trong trong tim kiém
dau khi. N6 gitp xac dinh cac khu vuc c6 tiém nang khai thac
dau khi va giam thiéu cac rii ro va chi phi khong can thiét
trong qua trinh tim kiém. N6 ciing giup cac chuyén gia dia
chat va dia chan tim hiéu sau hon vé dic diém dia chét va dia
chén ctia cac khu vuc khai thac dau khi, dé co thé phat trién cac
phuong phap khai thac hidu qua va bén vimg hon. Kha ning
quan tri dir liéu I6n ciing 1a mot uu diém nbi troi cua hé théng
Al D6 chinh xac “nhan dang” ddi tuong cua ML cang ting
1én khi chung ta str dung cang nhiéu “features” dic trung cho
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ddi tuong can nghién ctru [7]. Chinh vi vdy, nham muc dich
nang cao do chinh xac cua thudt toan nhan dang be‘“mg ML,
bang phin mém PETREL di tién hanh phan tich cac thudc
tinh dia chan nhu: amp_contrasty, «cur_contour, <Cur_max»,
«Curvature Az miny, ‘Dominant Freq’, ‘Edge Enhanced’,
‘GLCM_X’,ins _fre’, ‘ins_phase’, ‘Polarity’, ‘RAD’ ,’trace
gradient’... (hinh 1).

Tuy nhién, viéc st dung ) lugng feature mot cach hop 1y,
loai bo nhiing features qua “lién két chit” v6i nhau sé lam ting
tinh khach quan cua tap hop s6 liéu dau vao. Dé loai bo cac
thudc tinh c6 hé sd tuong quan cao, tac gia da su dung thuat
toan ‘Pearson’ (linear correlation). Trong hinh 2, cac thudc
tinh c6 R>0,7| d& duoc loai bo khoi ddu vao cua hé théng ML.
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Hinh 2. Ma tran PC twong quan céc thudc tinh dia chan. (A) gbc va (B) da
loai bd céc thudce tinh co R cao.
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Dir liéu dau vao cho céu tric mang DT gom 2 phan: 1)
mau dé huan luyén nhan dang va 2) tap hop ddi tuong dé
phan loai. Ca hai loai s6 liéu phai dam bao tinh théng nhat
vé cAu trac dit liéu nhu nhau. Nghia 1a cac “mau” dugc dic
trung boi cac thudc tinh (features) nao thi cac dbi tugng
cling phai co6 cac thugc tinh nhu vy (hinh 3). C4 hai loai dix
liéu nay duoc tich hop thanh mdt hé théng GIS-DB dam bao
tinh thong nhét trong khong gian [2].

2.2. Mé hinh cdy quyét dinh va thugt todn XGBoost

DT la mot thuat toan may hoc phd bién duoc sir dung dé
giai quyét cac bai toan phan loai va du doan. N6 duogc goi 1a
DT boi vi n6 bat dau tir mot nat ge va phan nhanh ra thanh
cac nut 1a dua trén cac quyét dinh duoc dua ra tai cac nat
ndi bo trén dudng di tir gée dén 1a. Mot DT thudng duge xay
dung biang cach chia tap dit liéu thanh cac tip con nho hon
dua trén cac dac trung cua dir liéu (hinh 4). Céc dac trung
nay dugc chon dua trén mic d¢ quan trong va kha ning
phan loai ctia chung. Viéc chia tap dit lidu tiép tuc duogc thuc
hién cho dén khi khong thé phan loai cac mau dir lidu tot
hon hoic cay dat dén d6 sau dugc xac dinh truge DT thuong
dugc st dung trong phan tich quyét dinh, dé giup xac dinh
mdt chién luoc ¢6 nhidu kha nang dat dugc muc tiéu nhit,
nhung ciing 1a mot cong cu phd bién trong hoc may.

Rain

Sunny Overcast

Humidity Yes

High Normal Strong Weak

No Yes No Yes

Hinh 4. Minh hoa mé hinh cay quyét dinh.

Muc dich 1a tao ra mot mé hinh dy doan gia tri ciia mét
bién muc tiéu dya trén mot sd bién dau vao. DT 1a mot biéu
din don gian dé phan loai s liéu. M&i niit trén cdy dai dién
cho mot quyét dinh va n6 bao gém cac thudc tinh nhu: dac
trung dugc sir dung dé phan loai mau dit liéu; ngudng gia tri
dic trung dugc st dung dé phan loai; sO luong mau dir lidu
da dugc phan loai dya trén quyet dinh d6; s6 lugng mau dir
liéu khong dugc phan loai dua trén quyét dinh do.

Cay quyét dinh thuong dugc sir dung dé phan loai dir
liéu dang roi rac (discrete) va lién tuc (continuous), c6 thé
dugc st dung cho ca bai toan phan loai da l6p (multiclass)
va nhi phan (binary).

Viée xay dung DT c6 thé dan dén hién tugng qua khop
(overfitting), khi m6 hinh qua phtrc tap va khong tong quat
hoa dugc cho cac dir liéu méi. Dé giai quyét van dé nay,
cac ky thuat nhu cét tia cdy (pruning) va thay thé cac nat
bang phan bd xac suat (probabilistic splitting) ¢ thé dugc
su dung.



Cay quyét dinh duoc xdy dung bang cach chia tap dir
liéu géc, bat dau tir nht géc cua cay, sau do tao ra cac tap con
ké tiép. Viéc chia tach nay duya trén cic quy tic phan chia
duoc thiét 1ap dua trén cac dac diém phan loai. Qua trinh
nay duoc lap di 1ap lai mot cach dé quy, duoc goi 1a phan
vung dé quy. Qué trinh dé quy két thuc khi tap hop con tai
mot nit ¢b tat ca cac gia tri gidng nhau cia bién muyc tiéu
hodc khi viéc phan tdch khong mang lai cai thién cho du
doan. Phuong phap suy dién tir trén xudng ctia DT 1 mot vi
du vé thuat toan tham lam va cho dén nay van la chién lugc
phd bién nhat dé xay dung cay quyét dinh tir dit liéu.

Uu diém cua DT la:

- D& hiéu va dién giai: DT ¢6 cau tric rd rang, dé hiéu va
dién giai, do d6 dé dang giai thich cho nhitng nguoi khong
¢6 kinh nghiém vé ML.

- Kha nang xt Iy cac dit liéu 1on: DT ¢6 kha nang xir 1y
cac tap dit lidu 16m, c6 thé xtr 1y cdc tap dit liéu chira hang
triéu ban ghi.

- Tinh linh hoat: DT c6 tinh linh hoat cao trong vi¢c chon
c4c tinh nang va tham s6 dé t6i wu hoa két qua.

- Hiéu qua tinh toan: DT c6 thé duoc xdy dung va tdi
uwu hoa béng cac thuat toan hi¢u qud, do do, thoi gian tinh
toan va tai nguyén can thiét dé xay dung mot DT 1a tuong
dbi thap.

- C6 thé xir Iy dir liéu khong day du: DT c6 kha nang xu
1y cac tap dir liéu khong day du hodc bi thiéu thong tin.

Nhuoc diém cia DT

- D& bj qua khép: DT ¢6 thé tré nén qué phirc tap va dé
bi qué khép véi dir liéu huan luyén néu khong duoc to61 uu
hoa mdt cach chinh xac.

- Nhay cam véi nhidu va cac gia tri ngoai lai: DT c6 thé
de bi anh hudng boi cac gia tri ngoai lai hoac nhicu trong
dir liéu.

- Khong hiéu qua voi cac dit liéu dang lién tuc: DT khong
hi€u qua trong viéc xu ly cac tap dit li¢u dang lién tuc.

- Kho khén trong viéc xu ly cac mdi quan hé phirc tap
gifta cac tinh nang: DT c6 thé khong hi¢u qua trong viéc xtr
ly cdc moi quan hé phuc tap gitta cac truong thong tin.

Thuat toan XGBoost [8] 1a viét tit cua eXtreme Gradient
Boosting. “eXtreme” néi dén cac cai tién vé tbc do nhu tinh
toan song song va nhan biét bo nhé cache giup XGBoost
nhanh hon khoang 10 lan so véi ting cuong Gradient truyén
thong. Ngoai ra, XGBoost con bao gdm mot thuat toan tim
kiém phan tach doc dao dé téi wu hoa cdy, cung voi tinh
nang chinh quy tich hop gitp giam viéc trang bi qua muc.
Noi chung, XGBoost 1a phién ban Gradient Boost nhanh
hon, chinh xac hon. Vi XGBoost la phién ban nang cao cta
Gradient Boosting va két qua cta no6 1a khong song song
nén né co thé duge cho 1a ML tét nhit ching ta c6 hién nay.
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3. Két qua va ban luan

M3t cit tuyén LO1 - Két qua dy bdo bang ML (XGB, iter.3000)

10000 A 0 60 16000 700 2000 740 %00 780 W00 0 W00 %000 W0

Mt cét tuyén LO1 - Két qua du béo béng ML (XGB, iter.5000)

10000 AT 0w 00 R0 A 0 D 0 w0 40

M3t cét tuyén LO1 - Két qua dy béo bang ML (XGB, iter.10000)

17.08

B k 3 DN

T2-T3c

10km

Hinh 5. Két qua nhan dang twéng dat da theo DT-XGBoost.

Nghién ctru di st dung cac lat cit dia chat truyén
théng da xay dung dé lam “méu luyén mang” (hinh 5). Sb
lugng mau hoc chi chiém 60% va hoan toan ngau nhién vé
vi tri XY. Cau tric mang DT-XGBoost da dugc st dung
thir nghiém véi cac sb iteration 1an luot 1a 3.000, 5.000 va
10.000. Muc dich sir dung DT-XGBoost 1a xac dinh mbi
lién hé gitra mit cat dia chit da biét (mau hoc) va dit liéu dia
chén (sé liéu géc va cac thudc tinh dia chén). Két qua nhan
dang dugc trinh bay trong hinh 6.
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Hinh 6. Sai s6 nhan dang twéng dat da véi sé 1an lap. (A) >3.000,

(B) >5.000, (C) >10.000.
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Céc tham sé théng ké danh gia sai s6 dugc trinh bay
trong hinh 6 cho théy, sai s& nhan dang phan loai véi 3000
1an 13p con thap: nhan dang sai 16%, dic biét dat da T,n-r
va T1 c6 sai s0 cao (75-80%). Khi phan loai véi s6 1an lap
trén 10.000 14n thi d6 chinh x4c da dugc cai thién dang ké
(hinh 6C).

Céac tham sb théng ké cua sb liéu dia chan va 11 thudc
tinh dia chin cho thay néu chi st dung cac tham sb thong ké
v6i cac thuat toan thong ké truyén thong dé phan loai dat da
thi rat kho khan, vi cac nhom tham s6 c6 gia tri rat g?m nhau
va cau tric s liéu khong hoan toan phan anh céu trac dia
chat cua céac tuyén (hinh 1). Cac thuat toan ML da ching to
duoc kha nang vuot trdi ciia minh so vdi minh giai theo cac
phuong phap truyén théng trong cong tic nhan dang/phan
loai doi tuong theo cac thude tinh. Do 1a kha nang quan tri
dir liéu 16n: Bang sb liéu tich hop céc tuyén dia chén C(')
dung luong khoang xip xi 10TB (hang trleu dong va gin
80 cot); kha ning khai thac cac mdi quan hé an sdu giita cic
cOt thudc tinh tor d6 nhan dang cac tuong da voi do chinh
X4c cao.

Cac tham s thong ké mirc d6 chinh xac nhan dang phén
loai dat da bang ML va truyén thong cho thay (hinh 7 va 8) [9]:

Hé tang Na Khut, Mau Son (T,-T,c) gdm sét vdi, bot
két, cat két, da phién sét, da voi; san két, cat két, sét voi, cat
két mau do; bot két xen cat két mau do; Phan hé téng dudi:
cat két, cat két dang quarzit, thau kinh cudi két, bot két mau
do6 dugc nhan dang chinh xéc (~90% dang).

H¢ tang Tam Hoa Bic Son, Pong Ping (D -P,) véi
thanh phan dat d4 gdm cudi két, san két, cat két arko, d4
phlen sét, da voi, da voi dolomit, bauxit, bt Kkét, da voi, sét
silic dugc nhan dang véi d§ chinh xac trung binh cao (70-
90% dang).

Nguoc lai, hé ting Vin Lang (T,n-r) gdm cat két, bot
két, sét - bot két mau den, xam den, da voi - silic, sét than lai
¢6 do chinh xac nhan dang trung binh thip nhat (~45-50%).
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Hinh 7. Sai s6 nhan dang twéng dat da trén cac mat cat L06.1, L06.2 va
L08.
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Hinh 8. Sai s6 nhan dang twéng dat da trén cac mét cat L09 va L07.

KEt qué phan loai ML twéng dét dé tuyén LO9

1 o LT I T I T
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Két qua phén logi ML twéng dat da tuyén L07

0 20000 25000 3000 35000 40000 45000 0000 53000

Mt cat dia chat tuyén LO7 ¢ O

2000 200 0000 31 400 45000 0000 5000

Hinh 9. Mat cat dia chat va két qua nhan dang twéng dat da trén cac mat
cat L09 va L07.

Theo két qua xdy dung mit cit dia chin - dia chan trén
co sO nhan dang theo di li¢u dia chén (hinh 9 va 10) co thé
thdy: ML dé khiang dinh c6 méi lién quan chit ché giita cac
hé tang trén mat cit dia chat do cac chuyén gia truyén théng
xay dung va dir liéu dia chan, dic biét 1a dit liéu thude tinh
dia chin. Pa sb cac doan tuyén déu co tinh phi hop cao giira
mit cit dia chat da biét va két qua du bao bang ML.

Tuy nhién, DT (XGB) ciing phat hién mot vai chd
khong phu hop gitra két qua cua tmyén théng va lién két
dia chan [10]:



K&t qua phan loai ML twémg dat d4 tuyén L08
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Hinh 10. Mat cat dia chat va két qua nhan dang twéng dat da trén cac
mat cit L08, L06.1 va L06.2.

Trén tuyén L09, doan 40.000-47.000 m, do sau 2.000-
3.000 m. Kha ning h¢ tang Lang Son (T, cét két, bot két,
da phién sét, da voi sét, sét voi) cé the nam ngang, khong
tao nén dut day.

Trén tuyén LO8, doan 40.000-45.000 m, h¢ tang Lang
Son khong c¢é biéu hién ro va vi tri dut gay duogc xac dinh &
d6 sau néng hon.

Trén dir liéu dia chan, cac khi ryorit thé hién khd mo
nhat va khong ro rang véi do nhan dang khong cao (29%).

4. Két luan

Két qua cho thdy, cac phan mém dwoc phat trién trong
pham vi nghién ciru ciing nhu hé thong may tinh cong suat
cao (High Performance Computer - HPC) dap tng dugc kha
nang xur 1y co so dit liéu khong 16 bang cac thuat toan tién
tién. Tuy nhién, dé dap ung dugc cong tac xir Iy mot lugng
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16n sb liéu dia chit - dia vat ly rt can cac thuat toan méi,
phuong phap méi, huéng di méi dé khic phuc duoc cac yéu
diém cua hé thong truyén thong hién nay. D6 1a kha ning
téng hop co so dir licu nhiéu ca vé s luong va dinh dang;
xac dinh cac méi lién két gitta dau khi va thong tin dia chat
- dia vat 1y.

Vi tht nghiém mo hinh ciu trac ML dang DT va thuat
toan Gradient Boosting (GB) dé phan loai co kiém dinh (c6
mau hoc) trén co so tai liéu dia chét - dia chan budc dau da
thu duge mot s6 két qua nhét dinh:

Thur nghiém thanh cong tich hop dit liéu dia chét - dia
chan thanh co s¢ dir liéu 16n theo nguyén tac GIS.

Phat hién cac mbi quan hé 4n sau giita cac 16p thong tin
qua do6 nhan dang v6i do chinh xac chap nhan dugc cac doi
tuong dia chat theo mau da biét.

V6i DT - GB s lan 1ap phai trén 10.000 lan thi két qua
nhan dang mai chap nhan dugc. Thoi gian tinh toan con qua
lau (~60-90 gio chay may) dé dat dugc két qua cao.

LO1 CAM ON

Nghién ctru nay 1a két qua dé tai “Nghién ctru xdy dung
hé thong tri tué nhén tao tich hop dit lidu dia chat dau khi
danh gia trién vong dau khi” (mé s6 KC-4.0-01/19-25) thudc
Chuong trinh trong diém qudc gia “Hb trg nghién ciru, phat
trién va tmg dung cong nghé cua cong nghiép 4.0”. Céc tac
gia xin trdn trong cam on.
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Nghién ciru khéo sat ddc trung do liéu gamma ciia LiAlO,

Nguyén Thi Thu Ha*, Trinh Vin Giap, Bui Pirc Ky
Vién Khoa hoc va Ky thudt Hat nhan, Vién Nang licong Nguyén tir Viét Nam, 179 Hodng Quéc Viét, phirong Nghia D6, quin Cau Gidy, Ha Néi, Viét Nam
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Tom tit:

Vit liéu do liéu birc xa dang dwoc cic nha khoa hoc quan tim nghién ciru, nhim phat trién thanh cac lidu ké do tich
liiy ng dung trong do liéu mdi truomg, ciing nhu do lidu ca nhan. Nhém tac gia di tién hanh cac bai thwe nghiém
nglrlién ctru, va khao sat dic trung cia vat li¢u LiAlO, &ng‘dl_mg trong do liéu. Trén co s()"phﬁn tic‘h va thue nghiém
ché taora LiAlO, dg’n ph? gamma, nghién ctru nay buéc dau khio sat cac dic trung do li€u bao gom: gjé tri phong,
do tuyén tinh, d¢ dong déu, d§ nhay tin hi€u nhiét phat quang (TL), kha nang tai sir dung/dap wng liéu ciing nhw
dic trung suy gidm tin hi¢u nhi¢t phat quang sau khi vit li¢u LiAlO, duwgc chiéu birc xa gamma. Két qua chi ra
rang, vat li¢u LiAlO, ¢6 nguong nhay 6,09 nC, d) dong déu 6,98%. Khio sat dai liéu 2-40 mGy cho thay, do tuyén
tinh tot véi thing gidng giira liéu do va liéu chiéu 12 8,8%. P9 suy gidm tin hiéu dwoc lwu giir 90 ngay sau khi chiéu
xa I 6%. Két qua cac phép do kiém tra kha l}‘:lllg t‘&'li str dung cua Il’!?ill bot LiAlO, véi d(}wléch chuin ciia 10 phép do
1a 3,63%. Gia tri phian bo cac phép do kha dong déu, c6 d) nhay hau nhu khong thay doéi trong qua trinh sir dung,
¢6 kha ning tai sir dung cao. Tir nhirng két qua da nghién ciru va khao sat c6 thé két luin ring, LiAlO, ¢6 kha ning
trng dung trong do li€éu birc xa.

Tir khéa: @ suy giam tin hiéu, dd tuyén tinh, giéi han phat hién.

Chi 56 phin loai: 1.3,1.4,2.5

Study on gamma dosimetry characteristics of LiAlO,
Thi Thu Ha Nguyen®, Van Giap Trinh, Duc Ky Bui

Institute for Nuclear Science and Technology, Vietnam Atomic Energy Institute, 179 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam
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Abstract:

Radiation dosimetry materials are being studied by scientists to create passive dosimeters in environment dosimetry
as well as personal dosimetry. The research team conducted experimental studies and investigated the character-
istics of LiAlO, material for dosimetry applications. On the basis of analysis and synthesis of LiAlO,, preliminary
investigation of dosimetry characteristics, including background, linearity, uniformity, the sensitivity of thermolu-
minescent (TL) signal, reusability, dose-response and fading of TL signals after LiAlO, being irradiated by gamma.
The results show that LiAlO, has a detection limit of 6.09 nC, uniformity of 6.98%. The investigation of the 2-40
mGy dose range showed good linearity, with a fluctuation of 8.8% between the measured dose and the irradiation
dose. The fading of the TL signal maintained 90 days after being irradiated was 6%. The results of the tests mea-
suring the reusability of the LiAlO, powder sample show a standard deviation of 3.63% from 10 measurements.
The distribution of the measurements is quite uniform, and the sensitivity remains almost unchanged during use,
indicating a high reusability. The results of the research and investigation lead to the conclusion that LiAlO, has the
potential for application in radiation dose measurement.

Keywords: detection limit, fading, linearity.
Classification numbers: 1.3, 1.4, 2.5
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1. Md dau

Po lidu bic xa da duoc céc tac gia nghién ctru, khao
sat va ung dung rong rai trong nhiéu linh vuc. Vi du, trong
nghién ctru vat liéu, trong do liéu ca nhan, trong do lidu
moi truong. Do lidu buc xa 1a phuong phap tin cdy duoc
dung dé danh gia liéu buc xa tich liy theo thoi gian cua
cac nhan vién buc xa. Phuong phép do liéu bang nhiét phat
quang (TLD) ra doi cung nam Roentgen C.W phat hién ra
tia X (1895). Tuy nhién, mai dén nam 1953, sau khi Daniels
va cong sy tién hanh thir nghiém va Gmg dung TLD thanh
cong trong linh vuc y té tai Truong Pai hoc Wisconsin, thi
phuong phap TLD méi thuc sy duoc chip nhén st dung nhu
mdt phuong phap do liéu birc xa. Dau tién, nguoi ta da sir
dung vat liéu LiF trong phép chan doan bang X-quang, cac
mau LiF duoc dat trén bénh nhan, sau d6 nhan lai mau da
chiéu xa. Liéu hép thu buc xa tia X trong vat liéu dugc xac
dinh bang cach do tin hiéu nhiét phat quang (TL) cdc miu
da chiéu xa bai nhom cac tac gia H. Teng va cs (2010) [1],
M. Martini va cs (1997) [2], M.S. Akselrod va cs (2000)
[3]. Pén nay, TL 1a mot trong nhiing hién tuong da va dang
thu duoc nhiéu thanh cong g dung trong thyc tién, nhu
nghién ctru cdu tric khuyét tat cuia vat ligu, xac dinh tudi va
do liéu birc xa [4-7].

Mot vai nghién ctru vé cac tinh chat nhiét phat quang cta
lithium aluminate ciling dugc bao céo. Tac gia B. Dhabekar
va cs (2008b) [8] dad nghién ctru va khao sat cac duong
cong nhi¢t phat quang tich phan cta hai vat licu LiAlO,:
Mn va LiAlO,: Ce. Vao nam 2010, nhom tac gia H. Teng
va cs (2010) [1] cling nghién ctru céc tinh chét TL cua vat
liéu LiAlO,: Mn. Sau d6, ndm 2014 nhom tac gia J.I. Lee
va cs (2012) [9] da nghién ctu, khao sat duong cong nhiét
phat quang tich phan cua vat li¢u LiAlO,. Nhom tac gia M.
Sadel va cs (2014) [10] dd bao cdo hiéu suit cua vat liéu
LiAlO, d6i vai proton. Cac nhom tac gia khac ciing chi yéu
tap trung vao nghién ctru, khao sat dic trung phat quang
chung cua lithium aluminate [11-13]. Ngoai ra, J.I. Lee va
¢s (2013) [11] cling nghién ctru cac tham s6 dong hoc nhiét
phét quang va quang phat quang cta vat li¢u LiAlO,.

Vit liéu do liéu LiAlO, dang bot don pha gamma da
dugc nhom téc gia ché tao thanh cong tai phong thi nghiém
thudc Vién Khoa hoc va Ky thuat Hat nhan. Bang 1 tom tat
mot sb tinh chit cua vat lidu LiAlO,. Trong bai bdo nay,
nhom tac gia da tién hanh thuc nghiém khao sat cac dac
trung do lidu cta vat liéu LiAlO, sau khi dugc ché tao.
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Bang 1. Tinh chat cua vat liéu LiAlO,.

Khéi lugng phan tir 65,92 g'mol!
Cong thirc hoa hoc LiAlO,

DPac tinh nhan dang Bot tinh thé tréng
Mat d6 pha y- LiAlO, 2,615 g/em?

Mat do pha B- LiAlO, 2,61 g/em®

Mét do pha a- LiAlO, 3,401 g/cm?
Nhiét d nong chay 1,625°C

Do hoa tan Khong hoa tan trong nude

2. Thuc nghiém va phuong phap nghién ciiu

Nhom tac gia da tién hanh thuc nghiém khao sat dac
trung do lidu cua vat liéu LiAlO, tai Vién Khoa hoc va K§
thuat Hat nhan. Mau sau khi ché tao dugc chiéu birc xa
gamma va doc Kkét qua lidu trén thiét bi Harshaw 4000 thudce
Vién Khoa hoc va Ky thuat Hat nhan. Nguén burc xa hat
nhéan duoc Iya chon 1a ngudn phong xa ¥'Cs. Pay la ngudn
phong xa phat gamma c6 dinh nang lugng 0,661 MeV, hoat
d6 ~1.1Ci vao ngay 13/04/2020, chu ky ban hiy tuong d6i
dai (30 nam), chimg té ngudn c6 kha niang cung cip chim
tia gamma c6 cuong do on dinh trong thoi gian lam thyc
nghi¢m.

Tin hi€u nhiét phat quang dugc thu nhan dua trén qua
trinh d6t noéng vat liéu tir nhi¢t do phong dén 400°C. Cac bd
phén chinh ctia hé do TL gém: bd phan gia nhiét, by phan
thu gom tin hiéu, bd phan xur Iy va ghi nhan tin hiéu. Hau hét
céc phong thi nghiém trén thé gisi hién dang sir dung cac
may doc TL thuong pham. Tuy nhién, tiy timg diéu kién va
muc dich stt dung ma cac phong thi nghiém Iya chon cho
minh loai may doc phu hgp nhu ban ty dong hoac tu dong.
Loai may doc tu dong co thé do nhanh véi sb lugng mau 16n
va han ché sy can thiép cua con nguoi, thuong dugc su dung
cho muc dich do liéu. Mt khac, loai ban tu dong phat huy
t6t hon cho muc dich nghién ctru vi c6 thé dé dang thay doi
céc tham sd thuc nghiém nhu: tdc do gia nhiét, cac gioi han
tich phan duong cong nhi¢t phat quang [13, 14].

3. Két gua va ban luan
3.1. Phéng va gidi han phat hi¢n cua LiAlO,

LiAlO, da duoc khir hét tin higu vé gid tri noi tai cua
LiAlO, bang cach nung ¢ nhiét do 500°C trong thoi gian 30
phut va luu trong binh hiit am. Sau d6, tién hanh doc trén
thiét bi Harshaw (thuc hién 10 phép doc trén 16 mau da duoc
khir tin hiéu), két qua phong trung binh thu dugc sau 10
phép do 1a 23,36 nC, d6 léch chuan sau 10 phép do phong
cua vat lieu LiAlO, la 6=2,03 nC. Gia tri gi6i han phat hién
dugc danh gia bang 3 lan d¢ 1éch chuan va co gia tri la:
DL=3 x 6 =6,09 nC. Hinh 1 md ta dudng cong TL cua vat
lidu trude va sau khi chiéu birc xa gamma 2,4 Gy.
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Hinh 1. Bwéng cong tin hiéu nhiét phat quang cua LiAlO, trwérc va sau khi
chiéu birc xa gamma 2,4 Gy.

3.2. Ddnh gid sw dong déu ciia vit ligu LiAlO, sau khi
dugc ché tao

Mot théng s6 quan trong dau tién can dugc xem xét,
danh gia dbi voi vat lieu duoc ché tao 1a su déng déu cua
tinh thé vat liéu LiAlO, sau khi duoc ché tao. P9 dong nhét
ctia mot 16 mau dugce thyc hién bang cach danh gia do nhay
nhiét phat quang dua trén 5 phép do tuong (mg ngau nhién
ctia 16 miu dugce ché tao. Qua trinh danh gia do Iéch chuén
dugc 1ay ngiu nhién 5 phép do trong ciing mét 16 mau duge
ché tao, cung mot lidu chiéu gamma 4 mQGy, git nguyén cac
thong s6 cia may doc. Hinh 2 trinh bay két qua kiém tra sy
ddng déu ctia 16 mau vai d 1éch chuan 2,58%. Do dong déu
duogc tinh theo cong thirc sau:

H(%) = Dm;& x 100

Voi DmX 1a gi4 tri lidu do cao nhét va D_. lagia tri lidu
do thap nhat ctia 5 phép do. Két qua tinh dugc do dong déu
1a 6,98%.
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Hinh 2. Két qua kiém tra sw déng déu cua 16 vt ligu LiAIO, dwoc ché
tao bang phwong phap sol-gel két hop véi EDTA sau khi chiéu birc xa
gamma 4 mGy, téc dé gia nhiét 5°Cs.
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3.3. Khao sat dac trung tuyén tinh

Dé tién hanh khao sat dic trung tuyén tinh cia vat liéu
LiAlO,, nhom tac gia da chia vat liéu sau khi ch€ tao thanh
sdu nhom, vat liéu dugc nung khu tin hiéu va thuc hién
chiéu xa gamma vdi lieu chiéu tuong ung: 4, 6, 8, 10, 20
va 40 mGy, doc két qua trén thit bi Harshow 4000. Sy thay
doi cua gia tri li€u doc doi véi gid tri li€u chiéu thyc (r,)
duoc danh gia theo cong thuc:

Ti — Dria

Dc
trong d6, D_la gia tri lidu doc 4y trung binh, D_la gia trj lidu
chiéu, a la mot ntra gia tri khoang tin cay.

Hinh 3 dénh gi4 s6 li¢u ddc trung tuyén tinh cta vat ligu
LiAlO,.

45

® Diém thuc nghiém
Pudng lam khdp

35 /
30

E

=
g ] y=1,0312-0,1665 /
S 254 R2=0,9995
3 _
= 20
s e
S 151 S
10 4 /
5—- ‘/
0 T T T T T T T T
[0} 5 10 15 20 25 30 35 40 45

Gia tri liéu chiéu (mGy)
Hinh 3. Danh gia déc trwng tuyén tinh cta LiAlO, trong dai liéu 4-40 mGy.

~ Hinh 3 mé té ddc trung tuyén tinh cia vét liéu LiAIO,
doi voi dai licu chicu 4-40 mGy cho thay, licu doc thang
giang 8,8% so véi lidu chiéu va didu nay thoa man theo
IEC-62387:2012 1a 11%.

3.4. Khdo sat dac trung tai sic dung ciia vét li¢gu LiAlO,

bé kiém tra kha nang tai st dung ctia vat liu LiAlQZ,
nhom tac gia da thyc hién lap lai 10 chu trinh thyc hién giong
nhau clia mot mau vat liéu LiAlO,, bao gdm cac bude: xur
1y nhiét, chiéu blrc xa gamma va doc licu. Bang 2 trinh bay
ké} qua kiém tra dic trung tai st dung cua ‘Vi?lt li¢u LiAlO,,.
Két qua dg léch chuan cua 10 phép doc liéu la 3,63%, gia
tri phan bd cac phép doc liéu kha dong déu. Diu nay ching
to vat lidu TL LiAlO, dugc ché tao c6 do nhay kha on dinh
trong qua trinh st dung, c6 kha nang tai st dung cao.

Bang 2. Két qua danh gia kha ning tai siv dung cta vat liéu LiAIO,.

Lén doc 1 2 3 4 5 6 7 8 9 10
TL(10°nC) 2,47 2,39 222 246 250 236 241 2,52 244 2,49
Gia trj trung binh 2,42x10° (nC)

D6 léch chuin 3,63%




3.5. Khdo sdt dic trung ddp iing liéu ciia LiAlO, khi
dwgc chiéu birc xa gamma

Mot didc trung quan trong, can thiét dugc danh gia trong
ung dung do lidu 1a dic trung dap ung liéu cua vat liéu duoc
ché tao trong khoang liéu quan tim. Pudng cong dép tng
lidu mo ta mdi quan hé giita cuong d6 nhiét phat quang
va liéu chiéu bic xa. Dé khao sat dic trung dap Gng lidu
cua vat li¢u LiAlO,, nhom tac gia da tién hanh chiéu buc
xa gamma voi cac gia tri licu chiéu khac nhau doi véi vat
liéu LiAlO,. Hinh 4 mo ta duong dap ung lié}l cua vat liéu
LiAlOZ sau khi ghiéu burc xa gamma véi dai lieu 0,3-2,4 Gy.
Trén do thi, cham tron la diém thyc nghiém tai cac gia tri
lidu chiéu khac nhau con duong nét lién 1a duong 1am khép.

seacrdl ® Piém thuc nghiém
7| —— Pudng 1am khép ®

2,0x10° o
1,5x10° |

R?=0,9931

1,0x10°

Dap (ng liéu gamma (dvtd)

5,0x10"

0,0
0,5 1,0 15 20 25

Liéu chiéu (Gy)
Hinh 4. Déc trwng dap (rng liéu gamma cla vat liéu LiAIO,.

Két qua hinh 4 cho thy, vat liéu LiAlO, dap tmg tot
trong khoang lidu khao sat tir 0,3-2,4 Gy, diéu nay ching to
vat liéu c6 kha ning ap dung trong do liéu birc xa.

3.6. Khdo sat sw suy giam tin hiéu nhiét phdat quang
cua LiAlO,

Su suy giam cua tin hi¢u TL hay con goi 1a hiéu tng
fading 1a mot thong sb rét quan trong cua vat liéu do lidu,
thong sb nay danh gia kha nang luu trir thong tin theo thoi
gian cua liéu ké. Dé khao sat sy suy giam tin hiéu TL ciia vat
liu Li\AlOZ, ’nhc’)m tac gia da E:hiéu xa tia gamma V(’)’i’ cung
mot licu chiéu 0,3 Gy tir nguon Cs-137. Sau khi chiéu xa,
vat lidu LiAlO, duoc tién hanh doc liéu tai cac thoi gian luu
mau khac nhau. Sau 5 ngay chicu xa gamma, tin hi¢u nhiét
phat quang tai dinh do liéu (dinh 2) giam khoang 3%. Sau
10 ngay chiéu xa gamma tin hi¢u TL giam khoang 1,2%.
Sau 30 ngay chiéu xa tia gamma, tin hi¢u TL cuda vat li¢u
LiAlO, giam khoang 6%. Sau‘60 ngay Yz‘l 90 ngay chiéu
xa tia gamma thi tin hi€u TL gan nhu la 6n dinh hay giam
khong dang ké. Hinh 5 trinh bay sy suy giam tin hiéu TL
theo thoi gian cua vat li¢u LiAlO, sau khi dugc chiéu xa tia
gamma.
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Hinh 5. Khao sat swsuy giam tin hiéu nhiét phat quang theo th&i gian cua
LiAlO, sau khi chieu xa tia gamma.

Hiéu g fading hay sy suy giam tin hi¢u TL theo thoi
gian 12 mot thong sb dé hiéu chinh chinh xac két qua do
lidu. So sanh cac két qua tong hop ciia cac nhom tac gia
B. Dhabekar va cs (2008a) [6], W. Pan va cs (2008) [7], R.
Visocekas (1985) [14] vé sy anh hudng suy giam tin hiéu
vi nhiét ciia mot sb vat liéu TL phé bién dang st dung trong
do liéu, thi hiéu ung fading cua vt liu LiAlO, do chung t6i
ché tao 1a chép nhan duoc. Su dich chuyén vi tri dinh theo
thoi gian luu giir 1a rat quan trong dé biét ban chét cua sy
phéan bd bay. Gian db vi tri nhiét d¢ dinh do lidu cua vat liéu
LiAlO, theo thoi gian luu trix mau dugc trinh bay trong hinh
6 va quan sat thay rang, vi tri cyc dai cua dinh gan nhu 1a
khong d6i theo thoi gian. Bang 3 dan ching chi sé suy giam
tin hiéu TL ctia mot sd vat liéu phé bién dang dugc su dung
trong do liéu:

10
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Bang 3. Suy giam tin hiéu nhiét phat quang ctia mét sé vat liéu khac nhau
str dung trong do liéu birc xa va vat liéu do chiing t6i ché tao.

STT  Vatliéu nhiét phit quang  Suy gidm tin hi¢u nhiét phat quang
1 LiF 5 dén 10%/ndm
2 Li,B,0,:Mn 2,5%/thang
3 Li,B,0,:Cu 4%/thang
4 CaSO,:Dy 1 dén 5%/thang
5 CaSO,:Mn 10%/thang
6 CaF,:Dy 25%/thang
7 CaF,:Mn 7%/ngay
8 LiAlO, 2 dén 6%/3 thang
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Hinh 6. Sw dich chuyén vj tri dinh do lidu cta vat liéu LiAlO, dwgc chiéu
blrc xa gamma theo thei gian.

4. Két luan

Nghién ciru nay da khao sat cac dic trung do lidu cua
LiAlO, vo6i gia tri phong va gidi han ghi nhan lan luot 1a
23,36 va 6,09 nC. Do dong déu cua vat lidu do liéu LiAlO,
13 6,98%, gié tri thang giang giira dai liéu chiéu 4-40 mGy
voi cac gia tri doc lidu trén Harshow 4000 1a 8,8%, diéu
nay thoa mén theo IEC-62387 1a 11%. Két qua cac phép do
kiém tra kha ning tai str dung cuia mau bot LiAlO, véi do
léch chuén cua 10 phép doc lidu 1a 3,63%, co do nhay hau
nhu khong thay doi trong qué trinh sir dung, c6 kha ning tai
str dung cao. Tin hi¢u TL cua vt li¢u LiAlO, giam khoang
6% sau 90 ngay. Tir nhitng két qua da nghién ctru va khao
sat c6 thé két luan rang LiAlO, c6 kha nang (g dung trong
do liéu btrc xa.
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Nghién ciru, thir nghiém phwong phap danh dau
de khao sat gieng khai thac gas-lift

Bui Quang Tri", Lé Vin Son, Huynh Thi Thu Hwong, Tran Trong Hiéu, Ping Nguyén Thé Duy, Tran Vin Ba
Trung tam Ung dung K7 thudt Hat nhan trong Cong nghiép (CANTI), 1 duong BT 723, phwong 12, TP Pa Lat, tinh Lam Pong, Viét Nam
Ngay nhén bai 8/6/2023; ngay chuyén phan bién 10/6/2023; ngay nhan phan bién 20/6/2023; ngay chip nhan ding 24/6/2023
Tom tiit:

Trong qua trinh hoat dfng, cac gleng khai thac gas-lift thuwdng bi truc trac, nhuw cac van gas-lift dang ly dong thi lai
m& hodc ngugc lai. Ngoal ra, doi khi con c6 su ro ri khi ning vao trong ong khai thac hoac ra ngoai Vanh xuyen Do
do, viéc khao sat gleng khai thac gas-lift dé tim ra nguyén nhan cia nhirng truc trac néu trén la nhu ciu can thiét
trong khai thac dau khi bang phwong phap gas-llft Bai bdo trinh bay Kkét qua nghién ciru, thir nghiém phuong phap
danh diu dé khao sat gieng khai thac gas-lift. Ket qua nghién ctru da xay dung duwgc phwong phap va tién hanh thir
nghiém phwong phap tai hién trwong trén gleng 7010, gian BK7, mé Bach Ho ciia Lién doanh Viét - Nga. Két qua
thir nghiém di xac dinh dwoc giéng 7010 ¢6 hai diém phun khi ning tai d9 siu 2973 va 2248 m, twong wng véi van
gas-lift s0 5 (van cudi cing) va mdt diém thing ong khai thac nim giira van gas-lift s6 3 va van s6 4. Ngoai ra, con
xac dinh dwgc hon 80% khi nang dwge bom qua diém thiing 6ng khai thac va chi c¢6 gin 20% khi ning dwgc bom
qua van gas-lift s6 5. Nhw vy, giéng khai thac gas-lift 7010 hoat dong khong hi¢u qua. Két qua nay cing dugc so
sanh kha phu hop voi két qua do PT (do ap suat va nhiét do trong long gleng) va két qua do mirc chét 16ng trong
vanh xuyen Két qua nghién ciru, thir nghiém nay cho thay, ¢6 thé ing dung phuong phap danh diu vao thure tién
khao sat gieng khai thac gas-lift, tré thanh mgt dich vu thuwong xuyén ciia nganh diu khi.

Tir khéa: chat danh dau khi, diém phun, giéng gas-lift, ro ri, van gas-lift.
Chi s6 phén logi: 1.3, 2.1

The research and testing of the tracer method for surveying gas-lift wells

Quang Tri Bui", Van Son Le, Thi Thu Huong Huynh, Trong Hieu Tran, Nguyen The Duy Dang, Van Ba Tran
Centre for Applications of Nuclear Technique in Industry, 1 DT 723 Street, Ward 12, Da Lat City, Lam Dong Province, Vietnam
Received 8 June 2023; revised 20 June 2023; accepted 24 June 2023

Abstract:

During operation, gas-lift wells often have problems, such as the gas-lift valves designed to close are actually open
or vice versa. In addition, sometimes, there is a leak of lifting gas into the tubing or out of the annulus. Therefore,
surveying gas-lift wells to find out the causes of the above-mentioned problems is necessary for oil and gas exploitation
using the gas-lift method. This article presents the results of research and testing of the tracer method for surveying
gas-lift wells. As a result, the method has been developed and tested in the field on well 7010, the BK7 platform, and
the Bach Ho oil field of the Vietnam-Russia Joint Venture. Test results have determined that well 7010 has two gas
injection points at a depth of 2973 and 2248 m, respectively, with gas-lift valve no. 5 (the last valve) and a leak point
in the tubing located between gas-lift valve no. 3 and valve no. 4. Moreover, it was determined that more than 80%
of the lifting gas was pumped through the tubing perforation and only nearly 20% of the lifting gas was pumped
through the gas-lift valve no. 5. Therefore, the 7010 gas-lift well is inefficient. This result is also quite consistent with
the results of PT (measurement of pressure and temperature in the well) and the results of measuring the liquid
level in the annulus. The results of this research and experiment show that the tracer method can be applied in the
practical survey of gas-lift extraction wells, becoming a regular service for the oil and gas industry.

Keywords: gas-lift valve, gas-lift well, gas tracer, injection point, leak.
Classification numbers: 1.3, 2.1
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1. Dat van de

Trong khai thac dau mé, ban dau giéng tu phun, sau mét
thoi gian do ap sudt mo giam, nguoi ta phai tién hanh bom
ép nude dé ting ap sudt mo va day dau vé giéng khai thac.
Khi bom ép nudc khong con hi€u qua, nguoi ta phai su dung
dén phuong phéap khai thac nhan tao nhu: bom thuy luc,
bom dién chim hodc phuong phéap gas-lift. Hién nay, phan
16n cac mo dau trén thém luc dia nudc ta déu chuyén sang
ché d6 khai thac nhan tao, trong d6 khai thac bang phuong
phap gas-lift 1a chii yéu.

Phuong phap bom khi nang vao vanh xuyén va van gas-
lift dwoc ldp dat doc theo 6ng khai thac dé hd tro nang dong
san pham khai thac 1én miéng giéng duoc goi 1a phuong
phap gas-lift. Dé giéng khai thac dau bang phuong phap
gas-lift dat hiéu qua doi hoi: bom khi nang vao mot diém
tai van gas-lift cudi cung, dong thoi déng tit ca cc van
gas-lift phia trén, dé t6i da hoa san luong khai thac [1]. Tuy
nhién, trong qué trinh hoat dong, cac giéng gas-lift thuong
hay bi truc trac nhu: cac van gas-lift can dong thi lai mo
hodc nguoc lai, o ri khi nang tir vanh xuyén vao trong dng
khai thac hodc rd ri ra ngoai vanh xuyén... Giéng khai thac
gas-lift c6 nhidu van gas-lift cing m&, hodc c6 mot van mé
nhung khong dung thiét ké hodc bi ro ri, thi giéng khai thac
gas-lift hoat dong s& khong hiéu qua, tiéu ton khi dong hanh

va d6i khi con mat an toan cho giéng.

Dé xac dinh cac van gas-lift mé hoac vi tri 1o ri trong
giéng (néu c6), ngudi ta thuong ding cac phuwong phap nhu:
do nhiét do, do 4p suit hodc do dong trong 6ng khai thac
[2]. Viéc dua thiét bi do vao trong 1ong giéng thuong gy
ra nhiéu phién toi nhu phai dimg hoat dong cua giéng, dan
dén giam san lugng khai thac, d6i khi con gap rui ro do rét
thiét bi do xudng giéng, khi d6 mat rat nhiéu thoi gian, cong
strc va tién bac dé khic phuc hau qua. Ngoai ra, cac ky thuat
néu trén rat kho doan giai két qua va gia dich vu tuong d6i
cao. Do d6, can phai xay dung mot phuong phap méi nham
khic phuc duoc nhimg nhuoc diém cia cic phuong phap

néu trén.

Bai bao nay trinh bay két qua nghién ctru phuong phap
danh dau khao sat giéng khai thac gas-lift, xac dinh diém
phun hodc 10 ri (néu ¢6) trong giéng, va thtr nghiém phuong
phép tai hién trudng trén giéng khai thac gas-lift 7010, gian
BK7, mo Bach Ho.
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2. Néi dung nghién ciiu
2.1. Mé ta phwong phap

Phuong phap danh du khéo sat giéng khai thac gas-lift
xéc dinh diém phun khi nang va vi tri ro i trong giéng (néu
c6) dugc mo ta cu thé nhu sau: Chat danh diu hoa hoc dudi
dang khi (07) dwoc bom vao dong khi ning (09) cua giéng
khai théc gas-lift, chat danh déu di chuyén theo dong khi
nang trong vanh xuyén, dé di vao éng khai thac (02) néu co
bat cir khe ho ndo ctia dng khai thac, n6 s& di ra ngoai vanh
xuyén. Chat danh dau di vao dng khai thac, di chuyén theo
dong san pham 1én miéng giéng (10). Tai miéng giéng, ta
trich mot phan dong san pham dé dwa qua bo tach, loc khi.
Khi sau khi loc s& duoc dua vao budng do ctia may do chét
danh dau (08), dé phan tich ndng do chat danh dau theo thoi
gian tai miéng giéng (hinh 1).

» 10
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Phin tich Dong sin
|:;.l.;. phim khai
09 07 thic
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Hinh 1. So db khao sat giéng khai thac gas-lift bing ky thuat danh dau.
(01): Van gas-lift; (02): Ong khai thac; (03): Khoang khéng vanh xuyén; (04): Ong
chdng vanh xuyén; (05): Packer; (06): Via dau; (07): Bom chét danh dau; (08):
May do chét danh dAu; (09): Dong khi nang; (10): Dong san pham khai thac [3].
Sy hién dién cua chit danh dau duoc phat hién trong
dong san pham khai théc tai miéng giéng nhu 1a mot ham
ctia thoi gian. Nghia 13, ta c6 thé xac dinh duoc thoi gian ké
tir lac chat danh dau bom vao dong khi nang di xudng giéng
vao trong dng khai thac, qua van gas-lift mé hodc qua diém
10 1i vao 6ng khai thac, di 1én miéng giéng cting v6i dong

san pham khai thac.
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Néu biét van toc khi nang trong vanh xuyén va trong
ong khai thac, thi khoang cach di chuyén ctia xung danh
déu co thé dugc tinh biang cach do thoi gian di trdi qua gitra
thoi diém xung danh diu duoc bom vao vanh xuyén va thoi
diém n6 dén bé mat, tai miéng giéng.

Luu luong dong khi tai do sau cu thé ctia mot vi tri trong
vanh xuyén cho bdi [4]:
14,7, T
Qis = QgiTza (1
trong do: Q. la luu lugng dong khi ning tai mot vi tri trong
vanh xuyén, tinh bang Mscf/]?; Q, la 1u'u luong dong khi
nang dugc bom vao vanh xuyén, tinh bang Mscf/D; Pva T
la ap suét va nhiét do tuyét ddi tuong tng cua khi tai do sau
cu thé cua vi tri d6 trong vanh xuyén; Z 1a hé s nén khi tai
vi tri d6 theo P va T; cac hé s6 14,7 va 520 1 cc hé sb thuc
nghiém.

Van téc khi nang trong vanh xuyén: Van téc khi ning
tai do sau cu thé ctia mot vi tri trong vanh xuyén sé bfmg
luu lwong dong khi nang tai vi tri d6 (Q, ), chia cho tiét dién
vanh xuyén (4 ) tai vi tri d6 [4].

V= Qs @)

Aa1,44

trong do: V__la van tdc cua khi tai mot vi tri cu thé trong
vanh xuyén tinh bang ft/phut; Q, 1a luu luong dong khi néng
tai vi tri do; A_ 1a tiét dién vanh xuyén tai vi tri d6 va duoc
biéu thi bang ft?; 1,44 1a hé s6 chuyén d6i don vi (tir Mscf/D
sang scfM).

Thoi gian khac nhau dr dé chét khi di duoc do sau chénh
léch dD bing dD/V,. Téng thoi gian (T, or-amiar) dé xung chat
danh dau di tir bé mat dén diém phun & do sau D, nao d6
bang [4]:

Dym dD Dm dD

Ttotal—anular = f P f 14,7, T 1 3)

0 Vis 0 QgiTZ%(LM,Aa)

Phuong trinh (3) ¢6 thé dugc giai bang phwong phap s6
néu biét dugc su phan bd ap suit va nhiét do cua khi nang
doc theo d6 sau cta vanh xuyén.

Téng thoi gian (T otrorn) dé xung chit danh dau quay

tré lai bé mat ké tir thoi diém no duogc dua vao, béng:
Ttotal—return = Ttotal—anular + DM/Vmean-tub (4)

trong d6: V__1a van toc trung binh ciia khi nang trong
dng khai thac; T, ranuar 12 téng thoi gian dé xung chat danh
dau di tir bé mat dén diém phun ¢ do sau D,, nao do trong
vanh xuyén.
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Van t6c khi nang trong dng khai thac: Van tdc khi nang
tai 6 sau cu thé trong dng khai thac c6 thé dugc tinh bang
cach sir dung cac mé hinh hoidc tuong quan dong chay nhidu
pha. Viéc tinh toan nay 1a twong ddi phirc tap, néu cin cé
thé bo qua khoang thoi gian di chuyén cua khi nang trong
ong khai thac, boi vi thoi gian di chuyén cua khi nang trong
vanh xuyén 16n gép tir 50+60 lan [4] thoi gian di chuyén
ctia khi nang trong 6ng khai thac (néu bo qua né ciing chi
dan dén sai sb khoang mét vai phan trim). Trong khi do,
cac diém gan van gas-lift trong giéng gas-lift cach nhau tdi
thiéu 1a 200 m [5], do d6 sai sb trong thyc nghiém danh dau
khoang mot vai phfin tram, van co6 thé xac dinh dugc van
gas-lift mé. Tuy nhién, néu can xac dinh vi tri diém ro ri
cang chinh xac cang tét thi khong nén bo qua khoang thoi
gian nay.

Van toc khi ning dugc tinh toan trong vanh xuyén va
trong 6ng khai thac duoc st dung dé két hop véi thoi gian
do dugc cua xung chat danh diu, dé tinh d6 sau cua diém
phun khi ndng néu giéng chi c6 mot diém phun khi nang vao
dng khai thac.

Néu giéng c6 2 hodc nhiéu diém phun hodc diém ro ri,
quy trinh tinh toan dé xac dinh d¢ sau cua cac diém phun
hodc diém 10 ri nay thi phuc tap hon, cu the la:

Khi ¢6 2 hodc nhiéu diém phun hay diém ro ri, can phai
biét ty 18 khi di vao Ong khai thac tai mdi diém, dé co thé
tinh van toc ctia khi trong vanh xuyén phia dudi mdi diém
phun hodc diém o ri. Ty 1& phan trim cta téng luu luong
khi dugc bom vao tai mdi diém phun dugc xac dinh bang
cach tich phén theo thoi gian ciia cac gia tri ndng do chat
danh dau. Vi du: néu chi c6 hai diém phun, ty 1& phan trim
cta tong luu lugng khi di vao mdi diém (duoc dit tén 1a
diém “1” va “2”) bang [4]:

Q, = fttllf Cq(tdt 5)
T fttllf C,(Ddt+ fttzzf C,(Hdt
t2b
Q2 — ftZa CZ(t)dt (6)

t t
ftf;) C1(Ddt+]; 22;’ Cp(t)dt

trong do: C (t) twong ung v6i duong cong ndng do chat
dénh dau do dugc tir thoi diém t_ khi xuat hién xung thir n
(khi mirc ndng do ting 1én trén ndng d6 binh thuong) dén
thoi diém t , 1a thoi diém nong do chat danh dau thay doi
dén muc ndng do binh thuong.

V& tinh toan van tdc: Van toc dong khi nang trong vanh
xuyén trude khi dén diém phun dau tién duoc tinh nhu da
dugc trinh bay ¢ trén. Dudi diém phun dau tién, luu lugng
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dong khi phun Q, dugc quy ddi lai thanh (1 - % Q )Q u
luu 1u0'ng dong khl nang maéi duge goi la (Q o) dé tinh toan
vi tri diém phun thir hai cia khi ning bang cach su dung
phuong trinh (1). Luu luong dong khi trong vanh xuyén bén
duéi diém phun “17(Q,. ) s€ nho hon luu lugng dong khi
nang trén diém phun “1” do d6 s& mat mot khoang thoi gian
dai hon dé xung danh dau dén diém phun thtr hai (néu khong
duogc thyc hién diéu chinh nay, khi tinh toan do siu s& siu
hon nhiéu so véi thuc té).

Trong thyc té co thé xay ra truong hop 10 ri ra ngoai
vanh xuyén. Khi diéu ndy xay ra, thoi gian xut hién cua
xung danh ddu c6 thé 1au hon nhiéu so véi thoi gian du
kién, vi van tc khi trong vanh xuyén bi giam do mot phan
do luu lwong dong khi nang bi mat qua 13 ro trén dng chong
ra ngoai vanh xuyén. Dé phat hién dugc vi tri diém ro nay,
can do chit danh dau trong mot khoang thoi gian dai hon
thoi gian du kién, dé nhan duoc xung danh diu quay tré
lai bé mit. Sau do, can phai tinh toan can béng luong chét
danh diu bom vao va lugng chit danh dau thu hoi, dé tinh
ra lugng chét danh déu bi mat.

Luong chat danh dau thu hdi tai bé mat ¢ thé dugce tinh
theo cong thure sau [4]:

t
VTracerProd = Qtotal ftalb Cl (t)dt (7)

trong do: Q14 luu luong dong khi khai thac. Néu Q..
dugc biéu thi bang Mscf/D va thoi gian t tinh bang ngay, thi
duoc biéu thi bﬁng Mscf.

TracerProd
Biét dugc luong chéit danh diu duoc bom vao va luong
chat danh dau thu hdi, ta c6 thé tinh duoc lugng chat danh
dau bi mét V. hay lugng khi nang bi mét theo ty 1¢

TracerLost”

ph."an tram Q ., nhu sau[4]:
Qrost = (1 — (VTracerProd/VTracerInj)) *100 ()
trong do: Q, 12‘1 luu luvong dong khi néng bi mat do ro ri ra

ngoai Vanh xuyen menj 1a lugng chat danh diu bom vao
vanh xuyen cua gieng; V., 14 luong chat danh déu thu
hdi trong 6ng khai thac tai miéng giéng.

Tt ty 18 phan tram nay, van toc khi trén va dudi 16 ro ra
ngoai vanh xuyén c6 thé duoc tinh toan (nhu da chi ra & trén
cho hai diém phun). Ta ¢6 van tdc trung binh ciia khi nang &
trén va dudi 13 ro ra ngoai vanh xuyén lan lugt 1a V, vav.,
Gia thiét rang, khoang thoi gian can thiét dé khi di chuyén
bén trong dng khai thac (tir d6 séu diém phun dén bé mat)
12‘1‘ rat ngénq, thi tong thqc‘yi gianA_ dé xung quay tro lai
be mat (ke tur thoi diém nd dugc bom vao) bang khoang
cach ma khi nang di tir bé mat dén 15 ro ra ngoai vanh xuyén
chia cho van tdc khi nang vanh xuyén V, cta nod, cong vai
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thoi gian di chuyén cua xung danh dau di chuyén tir 15 1o
ra ngoai vanh xuyén dén diém phun ctia dng khai thac, chia
cho van téc V, cua n6. Khi do, d6 sdu H cua 16 10 ra ngoai
vanh xuyén, duoc tinh theo cong thic (9) [5]:

A H Dmy—-H
tmeansured V1 Vs, (9)

trong do: D, 1a d§ sau cua van gas-lift, qua d6 luu luong
dong khi nang con lai dugc phun vao dng khai thac. Luu
luong dong khi con lai nay tinh dugc khi biét luu luong khi
nang bom vao giéng va luu luong khi nang bi mat (sir dung
phuong trinh (8) ¢ trén); V| 1a van téc khi nang trong vanh
xuyén phia trén diém ro; V, la van téc khi nang trong vanh
xuyén phia du6i diém ro; H 13 d6 sau cua 13 ro ra ngoai vanh
xuyén.

Néu 16 10 ra ngoai vanh xuyén nam dudi diém phun cta
van gas-lift, xung chit danh dau s& dwoc phat hién tai thoi
diém ding bang thoi diém du kién, nén khong thé sir dung
phuong trinh (9) dé tim d6 sdu H cua 15 ro ra ngoai vanh
xuyén nam dudi diém phun cta van gas-lift.

2.2. Thir nghiém phwong phdp tai hién truong trén
giéng gas-lift 7010

Dé kiém ching phuong phép, ching t6i di tién hanh thir
nghiém phuong phép tai hién truong. Pugc sy dong y ciia
Lanh dao Lién doanh Viét - Nga tai van ban s6 1040/22-CV-
DCKTM/KT, ngay 23/12/2022, ching t6i da tién hanh thir
nghiém cong nghiép tai giéng gas-lift 7010, thudc gian
khoan BK7, vom Trung tdm mo Bach Hb, ngoai khoi bién
Ving Tau (hinh 2).

Hinh 2. Giéng 7010 trén gian BK7, mé Bach Hé.

Giéng 7010 bat dau khoan khai thac ting mong tir ngay
20/8/2006, 1a giéng than trin c6 khoang mé via ¢ do sau
tir 4.349+4.810 m. Luu lugng khai thac ban dau 1a 106 tin
dau/ngay dém. Dén ngay 25/07/2012, san luong khai thac
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ctia giéng vé 0 tin dau/ngay dém. Tlr ngay 25/7/2012 dén
6/8/2012 tién hanh stra giéng chuyén sang khai thac dau
& tang Mioxen ha. San lugng khai thac sau khi sira chita
1a 80 tin dau/ngay dém. Sau d6 dén ngay 1/10/2012, san
lwong giam xudng 49 tin dau/ngay dém, da tién hanh xir Iy
axit va nang san luong 1én 73 tan dau/ngay dém. Dén ngay
22/3/2016, san lugng khai thac giam xudng 36 tan dau/ngay
dém va tién hanh xtr 1y axit lan hai, két qua cho san lugng 0
tan/24 gio. Pén ngay 15/4/2016, giéng duoc thay van gas-
lift va chuyén sang ché do hoat dong theo phuong phép gas-
lift tir 6 dén nay. Hién nay, san lugng khai thac cua giéng 1a
25,28 tAn dau/ngay dém va 5.187,29 m? khi/ngay dém. Hién
tai, ty 1€ nudc trong san phém khai théac 1a 32,6%. Nhu vay,
giéng 7010 dang khai thac kém hiéu qua, cin phai nghién
clru tim nguyén nhan va bién phap khic phuc dé nang cao
hiéu qua khai thac cua giéng. Giéng 7010 c6 cau tric nhu
trong hinh 3 [5].
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sO 5 1a van hoat dong (DKO), ludn luén mo. Tai thoi diém
tién hanh thir nghiém, giéng hoat dong véi luu lugng bom
khi nang trung binh 1a 14.012,6 m*/ngay dém, ap suat khi
nang trung binh la 61,12 Bar, nhiét dJ khi nang trung binh
la 25°C, luu lugng khi khai thac trung binh 1a 5.187,29 m?/
ngay dém, ap sudt miéng giéng trung binh 1a: 16,21 Bar,
nhiét d6 trung binh dong san pham khai thac 1a 44,55°C.
Téng san lwong khai thac dau 1a 25,28 tin/ngay dém. Ty 1&
nudc khai thac 1a 32,6%.

Tién hanh thtr nghiém: Trude khi tién hanh thir nghiém
phuong phap danh dau, giéng 7010 da dugc cac can bo ky
thuat ciia Xi nghiép Khai thac Dau khi ctia Lién doanh Viét
- Nga, tién hanh do mirc chit 6ng trong vanh xuyén cua
giéng. Viéc do mirc chét 1ong trong vanh xuyén trude khi
danh dau 1a mot viée rat quan trong, nhim xac dinh dugc
dd sau ma chat danh dau khi c6 thé di qua dugc, trén co sd
d6 co thé ude luong duoc thoi gian do chat danh diu trén
miéng giéng. Pong thdi phuc vu cho viée xir Iy s6 lidu thuc
nghiém danh dau sau nay. Két qua do muc chit 1ong trong
vanh xuyén dugc xac dinh ¢ d sdu 2.973 m (hinh 4). Tuy
nhién, s6 liéu nay ciing chi dé tham khao vi phuong phap
nay ciing gap phai sai so.
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Hinh 3. Cau tric giéng gas-lift 7010 [5].

Thong ) ky thudt cu thé nhu sau: Giéng co do sau
3.475,9 m va dong parker tai do sdu 3.068 m. Ong chdng c6
hai doan véi kich thudc khac nhau. Poan 1 tir miéng giéng
dén do sau 3.058 m, co duong kinh ngoai 245 mm. Poan
2 tir do sau 3.058 dén 3.475,9 m, c6 dudng kinh ngoai 194
mm. Trén dng khai thac dat 5 van gas-lift tir s6 1 dén s6 5
(van sb 5 1a van DKO) lan luot tai cac do sau 1a: 828, 1.533,
2.141, 2.665 va 2.975 m. Trong d0, cac van tir s6 1 dén sb
4 14 van khoi dong, cac van nay dong/mé theo ap sudt; van
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Hinh 4. Két qua do mwc chat Iéng tai giéng khai thac gas-lift 7010.

Bom chit danh diu: Vi tri lép dat hé théng bom chat
danh dau vao dau giéng 7010 tai vi tri van %2’ NPT, trén
duong din khi nng vao vanh xuyén cua giéng. Viéc lap dat
va kiém tra ro ri hé théng bom chit danh ddu duge thue hién
theo dung quy trinh da dugc Lanh dao Lién doanh Viét -
Nga phé duyét. Lip dat hé théng bom chit danh ddu va bom
chat danh déu vao giéng 7010 nhu & hinh 5. Thoi diém bom
chat danh diu vao liic 10 gio 15 phut va két thuc vao lac 10
gio 17 phut ngay 21/5/2023. Ap suat bom tir 194 xudng 65
atm, khoang thoi gian bom 1a 2 phut 30 gidy. Luong chat
danh dau khi bom vao giéng 1a 11,61 m® khi & diéu kién
tiéu chuan.
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FEATR ‘T-%n‘
Hinh 5. Lap dat va bom chét danh dau vao giéng gas-lift 7010.

Do chat danh dau: Vi tri lap dit thiét bi do vao dau giéng
7010 tai vi tri van 1/2 inch trén duong dan san phim khai
thac cua giéng vé khu xur ly. Viéc lép dat va kiém tra ro ri hé
thong do chét danh ddu dugc thyc hién theo ding quy trinh
da dugc Lanh dao Lién doanh Viét - Nga phé duyét. Thiét bi
do chat danh dau va viéc lap dat thiét bi vao dau giéng nhu
trong hinh 6.

Hinh 6. Thiét bi do chat danh d4u va vj tri 1ap dat thiét bi vao giéng gas-
lift 7010.

Bit dau do, theo dbi chat danh dau tai miéng giéng vao
lac 10 gio 15 phut ngay 21/5/2023, va két thic vao lac 16
gid ngay 22/5/2023. Cac thuc nghiém khao sat giéng khai
thac gas-lift trén thé gioi thuong duge do trong khoang thoi
gian tir 5 dén 7 gio, ddi véi cac giéng khoan cia ta thudng
sau hon, nén theo tinh todn cua ching t6i, thoi gian khao
sat khoang tir 10 dén 15 gio 1a t6i da. Tuy nhién, trong thir
nghiém nay Lién doanh Viét - Nga giao cho chung toi giéng
7010, mot truong hop rat dic biét, cu thé 1a: sau khi do bét
dugc dinh chit danh ddu dau tién, ching toi tién hanh tinh
toan so bo cho thiy, vi tri diém phun khi ndng nay méi chi
nam & do sau khoang tir 2.200 dén 2.300 m, trong khi dé
két qua do murc chét 16ng trong vanh xuyén & do sau 2.973
m. Ching t6i quyét dinh kéo dai thoi gian quan tric. Két
quéa da tim thdy dinh chat danh dau thir hai xuat hién sau
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khoang 23,25 gio, ké tir thoi diém bom chit danh dau vao
giéng nhung v6i ndng do rat thap va dinh kéo dai nhidu gio,
khi dinh chat danh dau di c6 xu hudéng giam dan, c6 thé
dung phuong phép noi suy trong qua trinh xir 1y két qua nén
chung t6i quyét dinh dimg do (hinh 7).

Nong do chét danh diu, %
g
[=3
(=]

10,00 20,00

Thei gian, gior

30,00 40,00

Hinh 7. Két qua do chét danh dau tai miéng giéng 7010 theo thoi gian.
3. Két qua va ban luan

Két qua do chat danh dau tai miéng giéng theo thoi gian
da phat hién thdy hai dinh chit danh du. Mot dinh c6 ndng
d6 chit danh déu kha 16n (trén 8%), dwoc phat hién vao lic
19h40:29PM ngay 21/5/2023 (sau 9 gi¢ 25 phut 48 gidy, ké
tir khi bom chit danh diu vao giéng); mot dinh c6 nong do
chat danh dau tuong ddi nho (khoang 0,2%) dugc phat hién
vao luc 10h:35:41AM ngay 22/5/2023 (sau 24 gio 21 phut,
ké tir khi bom chét danh ddu vao giéng). Pinh chit ddnh
dau thir hai do theo dbi chwa hét thoi gian nén chung toi da
st dung phan mém Origin dé khdp ham va ngoai suy, cho
ra két qua nhu trong hinh 8. Két qua do chét danh dau tai
miéng giéng theo thoi gian duoc trinh bay trong hinh 9. Két
qua sau khi tinh toan, xir Iy bang phan mém (CANTI-GL)
dugc dua ra nhu trong bang 1.

Bang 1. Két qua thir nghiém phwong phap danh dau trén giéng gas-lift 7010.

T Ve Ve VetV Do Towe Dmaw & S Q Vo
mh mh mh m h m m % mngd
1 828 v,
2 1533 v,
3 2.141 v,
4 M50 838644 23829 2250 943 w4703 287 (12 11502 E;?Iféc
5 2665 v,
6 12708 420182 122026 2915 M35 297133 367 013 24% Vi
Ghi cha: V,, 1a véan téc trung binh cdia khi nang trong vanh xuyén; V,; la van

tc trung binh cda khi trong ong khai; (V,, + V,.)/2 1a van téc trung binh clia khi
trong vanh xuyén va dng khai thac; D, 1a d¢ sau thuc té clia cac van gas-lift;
Traces 18 thoi gian di chuyén cda chét danh déu; D, . 1 d0 sau theo thuc
nghiém danh dau; A, 1a chénh Iéch d séau theo thwe nghiém so vai thre té; SS
Ia sai sb; Qg 1a lvu lwgng khi néng vao cac van gas-lift; V, 1a van gas-lift sb.
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Hinh 8. Két qua ngoai suy dinh chat danh dau thi hai theo thoi gian.

Két qua thir nghiém nay di duoc so sanh véi két qua do
ap sudt va nhiét do trong 6ng khai thac 7010, do Xi nghiép
Khai thac Dau khi cua Lién doanh Viét - Nga thuc hi¢n
(hinh 9) cho sy khéc biét vé d sau khong nhiéu (2.247,13
50 v6i 2.250 m). Nhu vy, sai s6 khoang 0,12%.
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Nhu vay, phuong phap danh déu khao sat giéng khai
thac gas-lift ¢é xac dinh diém phun khi nang va xac dinh
vi tri 10 ri (néu c6) dd dwoc nghién ctru hoan thién va tién
hanh thtr nghiém cong nghiép thanh cong tai hién trudng
trén giéng khai thac gas-lift 7010, gian BK7, mé Bach Ho
ctia Lién doanh Viét - Nga. Két qua thir nghiém di xac dinh
duoc giéng 7010 c6 hai diém phun khi nang: diém thar nhat
dugc xac dinh tai do sau 2.247,13 m, khong nam trong vi
tri cac van gas-lift ma do dng khai thac da bi thung. Vi tr
diém thung duoc xac dinh c6 sai s6 1 0,12% so véi phuong
phap PLT. L) thung nay rat, 1on chiém trén 80% tong
lwong khi nang bom vao giéng (11.502 m*/ngay dém so véi
14.012,29 m*/ngay dém). Diém thir hai duoc xac dinh tai do
sau 2.971,33 m, duge cho 1a diém phun khi nang cua van
gas-lift s6 5, voi sai s6 1a 0,13%. Luu luong khi nang qua
van nay chua dén 20% tong lugng khi ning bom vao giéng
(2.498 m*/ngay dém so vaoi 14.012,29 m*/ngay dém). Nhu
vay, giéng gas-lift 7010 hoat dong khong hiéu qua, can phai
va lai 15 thung trén 6ng khai thac tai do sau 2.247,13 m thi
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Hinh 9. Két qua do ap suat va nhiét dé trong dng khai thac giéng 7010.
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khi nang méi dua xudng van gas-lift s6 5 theo nhu thiét ké,
khi d6 gieng s€ hoat dong hiéu qua cho san luong dau khai
thac tang hon nhicu so voi hién nay.

Qua két qua thir nghiém nay, ching toi nhan thay: trong
thuc té, néu giéng khai thac gas-lift c6 hai van gas-lift déu
mo thi ty 18 luu lugng khi ndng vao timg van gan tuong
duong nhau, do dudng kinh 16 thoat khi cua van gas-lift
déu bang nhau va chi khac nhau vé ap suit mé van, do do,
nong d chat danh dau tai dinh hon kém nhau khéng nhiéu
va thoi gian di chuyén cta chat danh dau dén van thir hai
c6 tang (do luu lugng khi nidng giam) nhung tang khong
nhidu. Véi 1y do trén, khoang thoi gian dé hoan thanh viéc
khao sat mot giéng gas-lift bang k¥ thuat danh ddu wdc tinh
ti da 1a khoang 15 gio. Tuy nhién, trong thir nghiém giéng
gas-lift 7010, do ong khai thac b thing va 15 thing nay 1a
tuong do6i 16m, tai do sau 2.247,13 m. N6 chiém trén 80%
tong lugng khi nang qua 16 thing nay vao 6ng khai théc nén
lwong khi nang con lai trong vanh xuyén di chuyén xudng
van s6 5 (van hoat dong) khong nhiéu (dudi 20%). Chinh vi
vay, thoi gian di chuyén cia chat danh déu sau 13 thung trén
la rat chdm. Luu luong giam, di chuyén cham lam cho chat
danh dau bi pha lodng nhiéu hon. Chinh vi vy, khi tinh toan
thiét ké thuc nghiém can phai tang lugng chat danh dau, dé
gip phai nhitng trudng hop dic biét néu trén ta van thu dugc
dinh cua chit danh dau tai miéng giéng rd rang hon.

Viée tinh toan thoi gian quan tric chat danh dau tai
miéng giéng tiy thudc vao timg trudng hop, c6 trudng hop
chat danh dau di rat nhanh (chi vai chuc phit) néu giéng bi
thing 6 trén cao va mirc chit 1ong trong vanh xuyén di ning
1én dén diém thung, nhung co trudng hop chat danh dau di
rat cham (vai chuc gi®) nhu trudng hop néu trén.

Viéc tang lugng chit danh diu bom vao giéng doi khi
cling can phai can nhic sao cho hop 1y, vi néu luong chat
danh dau qua nhiéu thi chi phi khao sat s& ting theo, mat
khac no sé& tang luu lugng khi nang, anh huong dén sai sd
trong két qua danh déu. Chinh vi vy, cn phai dau tu nghién
cuu tiép theo dé lua chon ra dugc loai chat danh dau phu
hop, va ché tao dugc loai thiét bi co thé do dugc chat danh
dau voi nong d6 PPM, dé giam luong chat danh dau bom
vao giéng, giam chi phi khédo sat, thuan tién cho viéc bom
chat danh diu, ciing nhu van chuyén ra gian khoan bién.

4. Két luan

Sau thoi gian nghién ctru, Phong K§ thuat danh dau thudc
Trung tim Ung dung K§ thuat Hat nhan trong Coéng nghiép
d nghién ctru hoan thién phuong phap danh diu khao sat
giéng khai thac gas-lift, ¢ x4c dinh diém phun khi ning va
vi tri ro i trong giéng, nham khic phuc nhitng nhugc diém
cua cac phuong phap truyén théng. Phuong phap da duoc
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thtr nghiém thanh cong tai hién truong. Phuong phap nay
don gian vai thiét bi ti thiéu va khong can thiép nhiéu vao
giéng. Cac két qua dugc phan tich tai chd mot cach dé dang
dbi v6i nhan vién thuc hién ngoai hién truong.

Nhu vy, st dung phwong phap danh déu dé khao sat
giéng khai thac gas-lift c6 thé tra 101 duoc cac cau hoi sau:

1) Céc van gas-lift trong giéng co hoat dong ding theo
thiét ké hay khong?

2) Néu khong thi hi¢n tai cdc van gas-lift ndo dang ma,
hodc c6 bao nhiéu van dang md, vi tri cua no6 va luu lugng
khi nang vao mdi van 1a bao nhiéu?

3) C6 hién twong 16 ri khi nang trong dng khai thac hodc
10 1i ra ngoai vanh xuyén hay khong?

4) Néu ¢6 thi vi tri ro ri & d6 sau bao nhiéu va luu lugong
khi nang vao cac diém ro ri 1a bao nhiéu?

Nhirng thong tin néu trén thuc su can thiét dbi voi ky
su van hanh khai thac dau khi. Tuy nhién, qua két qua thir
nghiém tai hién truong 1a co s¢ dé ching t6i danh gia, cai
tién va hoan thién cong nghé, nham phat trién cong nghé
nay thanh mot dich vu thuong xuyén, phuc vu cho nganh
dau khi trong va ngoai nudc.

LO1 CAM ON

Nghién ctru nay dugc thuc hién nho su tai trg tai chinh
tr nhiém vu nghién ctru khoa hoc cép B6 Khoa hoc va Cong
nghé, ma s6 DTCB.09/21/TTUDKTHN. Bén canh do, tap
thé tic gia tran trong cam on sy giup d& cua Ban Lanh dao
Lién doanh Viét - Nga, Xi nghiép Khai thac Dau khi, Gian
truong va Pbc cong Gian MSP-1, Ban Lanh dao Trung tim
Ung dung K§ thuat Hat nhan trong Cong nghiép trong qua
trinh thyc hién nghién ctru va thir nghiém phuong phap nay.
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Tac dung ctia chiéu xa chum dién tir dén mot so ddc tinh clia xanthan
dinh hwdng ung dung cho san xuat phan bon la

Nguyén Vin Binh*, Trin Xuin An, Nguyén Xuan Tung, Hoang Ping Sang, Tran Bing Diép,
Tran Huyén Thanh, Hoang Phwong Théo, Trin Minh Quynh
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Ngay nhan bai 3/3/2023; ngay chuyén phan bién 6/3/2023; ngay nhan phan bién 4/4/2023; ngay chép nhan dang 10/4/2023
Tom tit:

Xir Iy chiéu xa cat mach da dwoc biét dén 13 mét cong cu hiéu qua dé phan hiiy cac polysaccharide thanh cic phan
doan c6 kich thwéc va khdi lwong phan tir nho hon, hay thim chi tao oligo-saccharide véi hoat tinh sinh hoc cai
thién. Muc dich ctia nghién ciru nay nhim xac dinh mét s6 dic tinh cia xanthan chiéu xa huéng t6i ing dung cho
san xuét phan bén 1. Dung dich xanthan 2% da dwgc chiéu xa bing chum dién tir (EB) véi cac liéu 10, 20, 30 va 50
KGy, suit lidu 1,5; 3,5 va 7,5 kGy/s. Cac thong sé nghién ciru bao gom anh hwéng ciia lidu chiéu, suit liéu dén mot s6
diic tinh ciia xanthan & trang thai dung dich. Két qua chi ra rang, d9 nhét va khoi lwong phan tir ciia xanthan giam
Kkhi ting lidu xa va suit liu. Chiéu xa EB khong lam thay ddi cdu triic ciia xanthan, dit phd héap thu phan tir (UV-Vis)
va may quang phf; h("ing ngoai bién ddi Fourier (FT-IR) déu cho th'?iy dinh h:‘ip thu wng véi nhém carbonyl ting 1én
do qua trinh cit mach 1am hinh thanh cac lién két ddi C=0 trong phan tir. Cic phan doan xanthan cit mach hinh
thanh c6 dé linh dong cao hon, do dé dd két tinh va nhiét dd néng chay cia xanthan chiéu xa ciing cao hon.

Tir khoa: cat mach, cau tric phan ti, chiéu xa bang chum dién tir, dic tinh, xanthan.
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Effect of electron beam irradiation on some characteristics of xanthan
with emphasis on application in foliar fertiliser production
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Abstract:

Irradiation-induced chain scission is known as a useful tool for degrading polysaccharides into smaller-sized and
lower-molecular-weight fragments or even producing oligo-saccharides that have improved bioactivities. This study
aimed to investigate the properties of radiation-degraded xanthan for further application in the production of foliar
fertiliser. The xanthan solutions of 2% were electron beam (EB) irradiated at 10, 20, 30, and 50 kGy doses, with
dose rates of 1.5, 3.5, and 7.5 kGy/s. The study parameters include the effects of irradiation dose and dose rate on
certain properties of xanthan in solution. Results showed the viscosity and molecular weight of xanthan significantly
decreased with the increases in radiation dose and dose rate. EB irradiation seemed not to introduce the changes
in the xanthan structure, though UV-Vis and FT-IR spectra both revealed the absorption peaks corresponding to
the carbonyl group increased with radiation dose due to the formation of C=0O double bonds during radiation
degradation. The resulting degraded xanthan fragments showed higher mobilities for crystallisation, so their
crystallinity degree and melting temperature also increased.

Keywords: characteristics, degradation, electron beam irradiation, molecular structure, xanthan.

Classification numbers: 1.3, 4.7
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1. Dat van de

Xanthan 1a mét polysaccharide dugc hinh thanh trong
qué trinh 1én men co chat gidu glucose, nhu tinh bot ngd
ctia cac ching vi khuan Xanthomonas campestris. Phan tix
xanthan ¢ cdu tric gdm mot mach chinh 14 cellulose, trong
d6 cac phan tir glucose lién két voi nhau bang lién két p(1,4)
va cac mach nhanh trisaccharide gdm 2 gbc manose va mot
gbc galactose. Mdi don vi p-D-glucopyranosyl trén mach
chinh lién két voi mot don vi trisaccharide [1-4]. Da s6 cac
san phim xanthan thwong mai déu c6 khdi lugng phan tir
(KLPT) rat cao (2x10%-2x107 g/mol), ciu tric viing chic
nén la nhitng polysaccharide rat bén voi tac dung cua axit
va enzyme.

Trong linh virc nong nghiép, xanthan thuong duoc dung
dé kéo dai thoi gian tiép xuc phan bon véi cay trong, gitp
bam dinh chat cac hoa chat nhu dung dich phén bon qua la
khi phun va kiém soét sy that thoat, bay hoi trong khi phun
ctia thude diét co, thude trir sau va phan bon [3, 6]. Xanthan
cling ¢ thé bi phan hiy boi cic enzyme gidng nhu nhiéu
polysacharide khac. Mtrc d phan huy xanthan trong dung
dich boi cac enzyme ngoai bao cua chung cellulomonas sp.
LX di dugc khao sat. Két qua cho thay, san pham xantho-
oligosacharide c6 thé sir dung nhu chat kich thich va diéu
hoa sinh truéng, giup ting tbc do sinh truong va phat trién
cua cay dau tuong [7].

Trong nhiing nim gan day, k¥ thuat cat mach bang birc
xa da duoc ap dung dé phan hay cac polysaccharide [8].
Tuong ty nhu cac polysaccharide khac, xanthan ciing dé
dang phan huy khi chiéu xa thanh cac phéan doan ngén hon,
v6i kha ning hoa tan tét hon, do d6 dé dang sir dung hon.
Trong khi chiéu xa xanthan & dang kho doi hoi liéu chiéu
cao, muc d9 phan huy xanthan 16n hon khi chiéu xa & dang
long [9]. Khdi lwong phan tir cia xanthan chiéu xa & trang
thai dung dich giam con mot nira ngay & lidu thap 5 kGy,
nhu da dugc bao cao boi Y.J. Li va cs (2011) [10]. Két qua
ctia ho ciing cho théy, oligoxanthan véi KLPT khoang 10
kDa c6 thé tao dugc tir dung dich xanthan chiéu xa liéu 120
kGy. Khi chiéu xa dung dich xanthan n@)ng d0 khac nhau,
H. Hayrabolulu va cs (2018) [11] nhén thdy, hiéu suit cit
mach xanthan ting theo sy ting cua liéu chiéu, song giam
khi nong d6 dung dich tang tir 0,5 dén 4%.

Nghién ctru trude day cia ching toi ciing cho thiy,
xanthan c6 KLPT trung binh nhét khoang 12.000 g.mol,
c6 thé thu dugc khi chiéu xa dung dich xanthan trén ngudn
Co-60 véi liéu 150 kGy [12]. Nghién ciru nay tiép tuc khao
sat anh huong cua chiéu xa EB dén mot s dic tinh cua
xanthan, hudng téi img dung cho san xuat phan bon 1a. Cac
dung dich xanthan néng d6 2% da duogc chiéu xa trén may
gia toc (EB) va anh huong cua lidu chiéu, suat lidu chiéu
dén mot sd dic tinh quan trong cia xanthan cit mach da
duoc xac dinh.
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2. Nguyén, vat liéu va phuong phap nghién cuu
2.1. Nguyén, vit liéu

Xanthan do Deosen Biochemical Ltd. (Trung Qudc) san
Xuét va cung cép 0 dang bt mau tréng, dung dich xanthan
1% pha trong dung moi KCl 1% c6 d¢ nhot 1200-1600
mPa.s. Cac hoa chat st dung déu 1a tinh khiét ciia Hang
Merck.

2.2. Xur Iy chiéu xa xanthan

Xanthan duoc hoa tan trong nudc cit thanh dung dich
dong nhat véi ndng do 2%, sau d6 dugc dong vao cac chai
nhua 500 ml, mdi chai chtra 150 ml. Chiéu xa chum dién
tor dugc thuc hién trén may gia tbc UELR-10-15S2 cua
Trung tdm Nghién ctru va Trién khai Cong nghé Buc xa
(Vinagamma) tai TP Tha BPtrc, TP HO Chi Minh. Thiét bi c¢6
nang luong electron 10 MeV va cong suit 15 kW. Cac miu
dung dich xanthan dugc chiéu xa & cac lidu 10, 20, 30 va 50
kGy, véi suat lidu 1,5; 3,5 va 7,5 kGy/s. Trong d6, higu g
ctia suat liéu chung t6i chi nghién ctru & lidu 20 kGy. Sau khi
chiéu xa, cac dung dich xanthan dugc tach nudc trén may
dong kho FDU-2110 (Nhat Ban). Mau dugc bao quan dé
phuc vu cac phan tich khéac nhau.

2.3. Xdc dinh d¢ nhét biéu kién

Do nhét biéu kién cua xanthan chiéu xa voi cac lidu xa
khac nhau duoc xac dinh béng may do do nhot Brookfield,
DV-III Ultra (Anh). Cac miu xanthan khac nhau dugc pha
thanh dung dich nong d6 0,5%, duoc do véi dau do LV1
cho miu ddi ching (khong chiéu xa) va LV4 cho cac miu
chiéu xa tir 10 dén 50 kGy, tbc d6 quay 100 v/ph & nhiét do
phong 25+1°C.

2.4. Xdc dinh khéi lwong phin tir trung binh nhot

Khéi luong phén tir trung binh nhét (M) cta xanthan
duoc xac dinh theo phuong phap do do nhdt ndi phan ti.
Cac mau xanthan duoc hoa tan trong NaCl 0,01 M thanh
cac dung dich lodng c6 nong do (c) trong khoang 0,01 dén
0,08%, d6 nhét tuong ddi (n,) cua mdi dung dich duoc xéac
dinh tir ty s6 thoi gian chay t cﬁa’ dung dich va t, cta dur}g
mdi trong mao quan cua nhdt ké Ubbelodhe ¢ cung dicu
kién. BJ nhét dic trung (nsp=nr-1) lién quan dén sy ting do
nhot do cac phan tir polyme, va do nhot giam (n ,=n_/c)
phan anh kha nang tdng d6 nhét do dung m6i cua polyme.
Su phu thu¢c cua do nhot giam (n ) va ndng do dung dich
duogc 1ap thanh d6 thi va gia tri o nho“[ thuc [n] ctia polyme
dugc ngoai suy tir d6 nhot gioi han khi ndng d6 dung dich
¢=0. Khdi lwong trung binh nhét ctia xanthan duogc xac dinh
theo cong thure:

M = ([n)/K)"™
trong do: gia tri K=2,79x10° va a=1,2754 [13].
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2.5. Phén tich ciu tric va ddc tinh nhiét

Mau xanthan duoc hoa tan trong nude cit thanh dung
dich ndng d6 0,1%, phd UV-Vis cua dung dich duoc ghi lai
bing quang phd ké UV-2450 Shimadzu (Nhat Ban), trong
khoang budc séng 200-350 nm. Phd FT-IR dwoc ghi trén
Spectrum One FT-IR spectrometer 8100 (Perkin-Elmer), tai
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha
Noi. Khoang 3 mg miu xanthan kho dugc tron déu véi 30
mg KBr tinh khiét va ép thanh mang mong. Phd FT-IR cua
méu dugc ghi lai trung binh cta 20 1an quét trong dai 4.000-
400 cm™'. Gian dd nhiét luong vi sai (DSC) dugc xac dinh
bang thiét bi do nhiét luong TG/DSC Setaram (Phép). Mau
xanthan dugc gia nhiét tir nhiét o phong (30) dén 250°C,
v6i toe do gia nhiét 10°C/phit. Nhiét dd nong chay (T,) cua
méu dugc xac dinh theo phan mém phén tich pho DSC-131.

3. Két qua va ban luan

3.1. Tdc dung ciia chiéu xa bang chim dién tiv dén dj
nhot biéu kién cua dung dich xanthan

Sy thay doi d6 nhét biéu kién cua dung dich xanthan va
xanthan chiéu xa theo thoi gian dugc trinh bay trén hinh 1.
RS rang, d6 nhét biéu kién cia dung dich xanthan dudng
nhu khong phu thudc vao thoi gian trugt. Két qua ciing cho
thdy, d6 nhot biéu kién cua dung dich xanthan giam nhanh
khi chiéu xa, mic d6 giam tiép tuc ting theo sy ting cia
lidu xa. Piéu nay 1a do hiéu (mg cit mach buc xa da bé giy
lién két glucozit trong phan tir xanthan ban dau thanh cac
phan doan co6 kich thudc ngén va linh dong hon, dan dén do
nhét cta dung dich giam xudng. Nghién ctru cua Y.J. Li va
cs (2011) [10] ciing dd bao céo rang, do nhét biéu kién cua
dung dich xanthan giam con 1/3 ngay khi chiéu xa gamma
lidu 5 kGy. Két qua nay ciing phut hop véi nghién ctru trude
day cua chiing t6i khi chiéu xa xanthan trén nguén gamma
Co [9, 12].

360 [ A
aso r H“'—'-—o—-'-'—-o{—o}—o—*""”""""’""
340 |
)
Eg
- ®)
4 | FEgE-g-B-gig p g E-pg--mm
g |
3 i ——.———_{_9-_-'-f—_ - r— -
2 (D) "
(E)
1 : : :
0 50 100 150
Thiri glan (gidy)

Hinh 1. D6 nhét biéu kién clia dung dich xanthan khéng chiéu xa (A) va
chiéu xa lidu 10 (B), 20 (C), 30 (D) va 50 kGy (E) theo thoi gian truot.

KHOA
&CONGHI\?GCI:-IE

67(1) 1.2025

memssssmsmn Khoa hoc Tu' nhién | Vat ly; Khoa hoc Néng nghiép | Cac linh vuc khac cla khoa hoc néng nghiép

3.2. Anh hwong cia chiéu xa bcing chum dién tir dén
khéi lwong phén tiv ciia xanthan

Anh huong cua chiéu xa EB dén do nhét thyc va KLPT
trung binh nhdt cia xanthan chiéu xa duoc xac dinh theo
lidu xa va suat lidu duoc trinh bay trén bang 1 va 2. Két
qua & bang 1 thiy ring, ca do nhét va KLPT ciia xanthan
d3 giam nhanh khi chiéu xa ngay ¢ liéu 10 kGy. Sau do,
tiép tuc giam cham khi lidu chiéu ting 1én dén 50 kGy.
Tham chi, duong nhu khong cé sy khac biét rod rét vé KLPT
ctia xanthan chiéu xa liéu 30 va 50 kGy. Twong tu nhu tia
gamma, btrc xa chum dién tir EB d4 bé giy lién két glucozit
trong phan tir xanthan thanh cac phan doan ngan hon véi
KLPT thap hon. Trong nghién ctru trude sir dung ngudn
chiéu xa gamma, ching t6i ciing thu duoc két qua tuong
tu. Cu thé, KLPT trung binh nhét cua xanthan gidam nhanh
ngay khi chiéu xa liéu thdp duéi 25 kGy, sau d6 giam cham
lai. Y.J. Li va cs (2010) [14] khi nghién ctru xir 1y chiéu xa
xanthan ¢ trang thai kho trong dai liéu (0-500 kGy), bang
ngudn Co-60, nhan thiy c6 sy thay d6i KLPT (1,71 x 10° -
2,23 x 10° & liéu 10 kGy, 1,59 x 10* & liéu 500 kGy).

Bang 1. Anh hwéng clia ligu chiéu xa bing chum dién tir dén d6 nhét va

khéi Iwgng phan tir trung binh nhét (M,) caa xanthan chiéu xa & dang
dung dich.

Liéu chiéu (kGy) P9 nhét thue (dl/g) If;,fi‘;;?;iﬁ;n tﬁ
0 351,5 1,798

10 4,08 176,7

20 3,02 38,7

30 1,78 22,3

50 1,86 22,6

Anh huong cua chiéu xa EB dén tinh cht phan tir cia
xanthan ciing phu thudc vao suit liéu nhu néu trong bang
2. Két qua cho théy, khi chiéu xa cac dung dich xanthan
v6i lidu 20 kGy, mirc do suy giam d¢ nhot va KLPT cia
no ty 1¢ thuan véi sut liéu chiéu. Khi chiéu xa dung dich
xanthan 2% voi lidu 20 kGy va suit lidu 7,5 kGy/gidy,
M, cua xanthan giam gan 50 lan (1,798x10° g/mol xudng
38,7x10° g/mol). Trong khi chiéu xa véi cac suét lidu thap
honla 3,5 va 1,5 kGy/gidy, M, cta xanthan chi giam khoang
20 lan. Chiéu xa EB c6 suét liéu rat cao so véi chiéu xa
gamma nén hiéu ung phan huy oxy héa khi c6 mét oxy la
khong dang ké, lugng gbc tu do tao thanh khi chiéu xa &
sudt liéu cao 16n hon nhiéu so véi suat liéu thap, din dén
hiéu suét cit mach tang va KLPT cua xanthan gidm theo
su ting cta sudt lidu. Khi chiéu xa xanthan biang chum
dién ta (EB), F.F. Vieira va cs (2001) [15] cling nhan
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thiy d6 nhét cua dung dich xanthan chiéu xa véi suat lidu
11,17 kGy/gidy giam theo sy ting ciia lidu chiéu trong
khoang tr 5-50 kGy. Nhu vay, hiéu qua cit mach buc xa
ctia chum dién ttr di v6i xanthan cao hon so véi tia gamma,
do suit liéu chiéu cao va tdc d6 chiéu nhanh hon.

Bang 2. Anh hwéng clia suét liéu chiéu bang chum dién tir dén do nhét

va khéi lwong phan ti trung binh nhét (M) cia xanthan chiéu xa liéu 20
kGy & dang dung dich.

Suit lidu (kGy/s) D nhét thue (dl/g) If;',f;‘;:g‘;i,‘::gn m
7,5 3,02 38,7
3,5 3,24 89,9
1,5 3,32 92.8

Theo 1y thuyét, qua trinh cit mach buc xa cua cac
polysaccharide cht yéu phu thudc vao san lwong gbc tu do
hinh thanh trong qué trinh chiéu xa. Khi chiéu xa ¢ trang
thai dung dich, tac dong gian tiép cia birc xa lam phén ly
cac phan tir nudc da tao ra mot lugng géc tu do 16n hon
nhiéu, bang cach d6 thiuc ddy cac phan Gmg phan huy lam
dut gy cac lién két p(1,4) glycosid, tao thanh cic phan doan
¢6 kich thudc va KLPT khac nhau [6]. Khi lidu xa ting 1én,
cac doan mach 16n hon tiép tuc bi tAn cong badi géc tu do va
KLPT cua polyme tiép tuc giam xudng. Tuy nhién, luong
géc tu do tao thanh do xa ly nudc co thé bio hoa khi lidu xa
va suét liéu ting dén gia tri nhit dinh, din dén KLPT cia
polyme giam khong déng ké khi lidu chiéu ting tir 30-50
kGy. Mit khac, véi cac heteropolymer nhu xanthan, dd nhét
dung dich c6 thé khong thay d6i, nhidu du KLPT tiép tuc
giam. Diéu nay chi ¢ thé nhan biét dwa trén KLPT trung
binh s (Mn) va KLPT trung binh khdi (Mw) [11].

3.3. Anh hwong cua chiéu xa bang chum dién tir dén
cdu truc va ddc tinh nhiét ciia xanthan

Phé UV-Vis cioa dung dich xanthan (0,2%) chiéu
xa & cac liéu khac nhau duge néu ¢ hinh 2. C6 thé nhan
thiy d6 hip thu cua tit ca cac dung dich xanthan déu cé
xu hudng giam khi budc song tang. Mirc do giam manh
trong dai budc song thap, sau do giam cham lai. Phd UV-
Vis ctia xanthan khong chiéu xa (A) c6 dang hyperbol, phd
UV-Vis ciia cac dung dich xanthan chiéu xa (B-E) c6 hai
diém u6n & khoang 235 va 265 nm, va mot dinh hap thy méi
hinh thanh ¢ khoang budc séng 265 nm voi cuong do tang
theo lidu chiéu tir 20 (C) dén 50 kGy (E). Diéu nay co thé Iy
gidi 1a do sy hinh thanh lién két d6i C=0 hinh thanh khi cét
mach chinh cellulose va tach nguyén tir hydro khoi xanthan,
tuong tu nhu khi chiéu xa alginate [16].
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Hinh 2. Phd hap thu phén t'Cw clia xanthan (A) va xanthan chiéu xa & trang
thai dung dich véi liéu chiéu 10 (B), 20 (C), 30 (D) va 50 kGy (E).

Anh huong cua chiéu xa EB dén cdu triic nhom chirc
cta xanthan dugc phén tich bang phd hdng ngoai bién ddi
Fourier (FT-IR). Hinh 3 cho thdy, phd FT-IR cua tat ca cac
mau xanthan va xanthan chiéu xa déu gidng nhau, du cé
su thay d6i cuong do cua dinh hép thu tai khoang sb song
1750 cm!, twong tng v6i dai hap thu cua nhom carbonyl
(-R-C=0) trong polyme. Két qua nay cho thay rang, chiéu
xa EB khong anh hudng dén céu tric cta xanthan, di qua
trinh cit mach birc xa da hinh thanh cac nhém chirc carbonyl
mo&i nhu dé chi ra trong phd tir ngoai.
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Hinh 3. Ph6 hong ngoai bién dbi Fourier ciia xanthan (A) va xanthan chiéu
xa & dang dung dich lieu 10 (B), 20 (C) va 50 kGy (D).

Gian d6 nhiét lugng vi sai (DSC) cung cap thong tin
vé cac ddc tinh nhiét ctia mau thudc dang tinh thé hay vo
dinh hinh. Hinh 4 trinh bay gian d6 nhiét lugng vi sai ciia
xanthan va xanthan chiéu xa liéu 50 kGy. D& dang nhan
thdy xanthan 1a mot polyme ban tinh thé, c6 thé nong chay
& nhiét 6 kha thip. Nhiét 6 nong chay (Tm) cua xanthan
khong chiéu xa ban dau vao khoang 111,3°C. Gia tri nay la
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108,9°C nhu trong bao cdo cua T. Ramasamy va cs (2011)
[17]. Sau khi chiéu xa lidu 50 kGy, nhiét d6 néng chay cua
xanthan chiéu xa tang 1én 137,9°C. Piéu nay la do qué trinh
cit mach da tao thanh cac phéan doan nga"m v6i tinh linh dong
cao hon, dan dén muc két tinh 16n hon thanh céc tinh thé
noéng chdy ¢ nhi¢t do cao hon.
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Hinh 4. Gian db nhiét lwong vi sai ctia xanthan va xanthan chiéu xa &
dang dung dich v&i lidu 50 kGy, suét liéu 7,5 kGy/giay.

4. Két luan

Anh hudng cua chiéu xa chum dién tir dén mot sd dac
tinh ciia dung dich xanthan da dugc nghién ctru. Két qua cho
thiy, giéng nhu tia gamma, birc xa chum dién tir EB ciing
gdy cit mach phan tir xanthan, 1am giam do nhét biéu kién
cua dung dich cling nhu KLPT trung binh nhét ctia xanthan.
Sy giam d6 nhét va KLPT cta xanthan phy thude vao liéu
xa va suat liéu chiéu. KLPT cua né giam manh ngay khi
chiéu xa dung dich 2% véi liéu 10 kGy, sau d6 giam cham
lai va dudng nhu khong thay doi khi lidu chiéu tang tiép tir
30 dén 50 kGy. Qué trinh cit mach va tich nguyén tir hydro
da 1am hinh thanh cac nhoém carbonyl song khong lam thay
ddi ddc trung nhom chic ciia xanthan nhu chi ra trén phd
UV-Vis va FT-IR. Chiéu xa EB ciing lam tang d¢ két tinh va
nhiét nong chay cua phan tir xanthan.

Nghién ctru nay duogc tai trg bdi BO Khoa hoc va Cong
nghé thong qua dé tai cip bo, ma s6 PTCB.03/21/TTCX.
Céc tac gia ciing xin dugc cam on Trung tim Chiéu xa Ha
Nbi va Trung tim Nghién ctru va Trién khai Cong nghé birc
xa da hd tro viée chiéu xa.
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Tong hop vat liéu hon hop Cu/C bing nhiét phan yém khi Cu-MOF
va img dung lam xtc tac cho phan img phan hiy 4-nitrophenol

Huynh Thii, Trin Ngoc Pan, Nguyén Mgng Hoang, Nguyén Thj Tuyét Nhung*
Bémon Su pham Héa hoc, Triweong Sw pham, Trieong Pai hoc Can Tho, khu 2, dwong 3/2, phirong Xudn Khdanh, qudn Ninh Kiéu, TP Can Tho, Viét Nam
Ngay nhén bai 10/2/2023; ngay chuyén phan bién 13/2/2023; ngay nhan phan bién 20/3/2023; ngay chép nhan dang 23/3/2023

Tém tit:

Vit liéu Cu-MOF dwoc tong hop bing phwong phip nhiét dung mdi qua phan vng giira CuCl,2H,0 va
1,4-benzenedicarboxylic acid (H,BDC) trong h¢ dung méi H,O/DMF (1:1, v/v) 6 100°C trong 24 gio. Qua trlnh carbon
héa vat liéu Cu-MOF ¢ 600°C trong dong khi argon trong 1 gio' di tong hop thanh cong vat litu C@Cu-MOF. Qua
phén tich pho nhiéu xa tia X trén bot (PXRD) cho thay, co s chuyen hoan toan cac peak nhiéu xa twong ng véi pha
tinh thé ciia CuMOF sang peak nhiéu xa ciia tinh thé dong kim loai twong g véi vat litu C@CuMOF. Hinh anh
SEM cita Cu-MOF minh hoa cac tinh thé hinh kim kich thwéc micro. Sau khi carbon héa, hinh anh Kkinh hién vi dién
tir quét (scanning electron microscope - SEM) cita C@Cu-MOF cho thiy, c6 su tao thanh cac hat nano dong kim loai
phan bd trén khung swon vit liéu. Vit liéu C@Cu-MOF tao thanh dwgc khao sat hoat tinh xuc tac phan ing khir chat
thai 6 nhiém 4-nitrophenol véi tic nhan khu' NaBH,. Két qua dwgc so sanh véi cac nghién ciru trwée do dwa trén xic
tac nano kim loai quy va kim loai chuyén tiép cho thay C@Cu-MOF c6 hoat tinh xic tac cao. Sau khi tai sir dung cho
ba lin phan ng lién tiép, hoat tinh xiic tic giam khong dang ké (<3%), ching t6 xiic tic c6 d bén cao.

Tir khéa: carbon héa, d9 két tinh, vat liéu khung co kim, 4-nitrophenol.

Chi sé phin logi: 1.4,1.7,2.5

Synthesis of Cu/C composite materials by anaerobic pyrolysis of Cu-MOF and application as
catalyst for the 4-nitrophenol decomposition reaction

Thai Huynh, Ngoc Dan Tran, Mong Hoang Nguyen, Thi Tuyet Nhung Nguyen”
Department of Chemistry, School of Education, Can Tho University, Campus 2, 3/2 Street, Xuan Khanh Ward, Ninh Kieu District, Can Tho City, Vietnam
Received 10 February 2023; revised 20 March 2023; accepted 23 March 2023

Abstract:

A copper-based metal-organic framework (Cu-MOF) was successfully synthesised via a solvothermal method by
reacting CuCl,-2H,0 and 1,4-benzenedicarboxylic acid (H,BDC) in a water/DMF (1:1, v/v) solvent mixture at 100°C
for 24 hours. The Cu-MOF precursor underwent carbonisation at 600°C for 1 hour under an argon atmosphere
and successfully obtained C@Cu-MOF. Powder X-ray diffraction (PXRD) analysis confirmed the complete
transformation of diffraction peaks corresponding to the crystalline phase of Cu-MOF to diffraction peaks of metallic
copper with C@Cu-MOF material. Scanning electron microscope (SEM) images of C@Cu-MOF illustrate micro-
sized needle-like crystals. After carbonisation, SEM images of C@Cu-MOF show the formation of metallic copper
nanoparticles distributed on the material’s framework. The catalytic performance of C@Cu-MOF was tested in the
reduction of the environmental pollutant 4-nitrophenol using NaBH, as a reducing agent. The results were compared
with previous studies based on noble metal and transition metal nanocatalysts, demonstrating that C@Cu-MOF
exhibits high catalytic activity. After being reused in three consecutive reactions, the catalytic activity decreased
insignificantly (<3%), demonstrating the high durability of the catalyst.

Keywords: carbonisation, crystallisation, metal-organic framework, 4-nitrophenol.

Classification numbers: 1.4, 1.7, 2.5
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4-nitrophenol (4-NP) 1a mot loai chét hitu co 6 nhiém
kho phéan hiy, thuong duoc tim thdy trong cic chat thai
cong nghiép khac nhau. N6 dugc thai ra tir thude trir sau,
thudc nhudém, my pham, chit hoa déo va cong nghiép duge
pham [1]. Hop chét 4-NP dugc liét ké 1a mot trong sd 114
chat 6 nhiém hang dau boi Co quan Bao vé Mai truong Hoa
Ky (USEPA) [2]. Do dic tinh gay dot bién va ung thu, nong
d6 cua 4-NP duoc quy dinh phai <10 ngl! trong nudc tu
nhién [2, 3]. Do d6, su hién dién cua 4-NP trong nudc thai
gdy ra cac mdi de doa rat 16n khong chi ddi voi méi truong
ma con anh hudng nghiém trong dén sirc khoe con ngudi va
doi séng thiy sinh.

Trong nhitng ndm gan day, co nhidu phuong phap xur
ly ddi voi cac chat gdy 6 nhidm chira vong benzene duoc
dé xuét va phat trién. Trong s6 nay, hai phuong phép dién
hinh duoc str dung 1a hip phu va phan huy hoéa hoc. Hip
phu duogc hiéu 1a qua trinh tich tu ctia mot chét tai mat phan
cach giira hai pha (mit phan cach 16ng - ran hodc mit phin
cach khi - ran). Phuong phap nay dua trén cac tuong tic
vat 1y nhu lién két hydrogen, luc van der Waals, tinh phan
cuc... hay hdéa hoc nhu lién két cOng hoa tri, ion... [4].
Phuong phap nay da dugc chung minh 1a vuot trdi so véi
cac phuong phép khac vé tinh linh hoat cao, quy trinh don
gian va khong tao ra cic chat ¢6 hai [4-6]. Tuy nhién, hiéu
qua xt ly ma phuong phap nay mang lai chua cao, do qua
trinh hap phu con phu thudc vao nhiéu yéu té nhu twong tac
chat hap phu-chét bi hap phu, dién tich bé mat chat hap phu,
kich thuée hat cua chat hép phu, nhiét 6, pH moi truong,
thoi gian tiép xuc [4, 5, 7]... Phan huy hoéa hoc 1a phuong
phap ma cac chat hitu co doc hai ban dau duoc chuyén hoa
thanh cac hop chat v6 hai nhu CO, va H,0, dudi sy hd tro
cua cac tac nhan oxy hoa rat manh thuong dung nhu ozone,
hydrogen peroxide hoic cac gbc hydroxyl [7, 8]. Tuy nhién,
cac phan ung thuong xdy ra chdm, nén thuong st dung su
hd tro cua chiéu xa UV hay cac vat liéu xc tac dé cai thién
hiéu suét ciing nhu téc d6 phan hay céc chét hitu co [7]. Cac
vat liéu xtic tac thuong duge su dung nhu vt liéu nano, vt
liéu MOFs, vat liéu composite...[9]. Mot s6 wu diém nbdi
bat khi st dung céc vat liéu xuc tac 1a cho phan tng xuc tac
nhanh, khong hinh thanh san pham phuy trong cac giai doan
phan {mg va tao ra cac san pham vo hai [8].

Quaé trinh phan huy 4-NP thanh 4-aminophenol (4-AP)
véi su ¢ mit clia cac chit xtc tac kim loai nhu Au hay Pt da
duogc bdo cao [10, 11]. Tuy nhién, viéc st dung chiing bi han
ché & quy méd cong nghiép, do cac chét xic tac nay thudng
dét tién, tbc do khir va hiéu qua chua cao, kha nang tai sinh
tuong d6i kém [2, 12, 13]. Do d6, viée phat trién cac vat lidu
xUc tac vira cho hiéu qua cao, vira c6 kha nang tai str dung la
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rat can thiét. MOFs 1a vat liéu rn c6 do két tinh cao, duogc
hinh thanh bang cach lién két cac cluster kim loai théng qua
cau ndi 1a hop chét hitu co da chic [14]. Véi wu diém dién
tich bé mat 16n, do xép cao va cau trac tinh thé déng nhét,
vat liéu MOFs dugc su dung rong rai trong cac ung dung lién
quan hap phu, tach khi [15], xtc tac [16], pin dién héa [17],
cam bién [18] hay din truyén thudc [19]... Gan day, nhitng
nd lyc nghién ctru ing dung vt liéu MOFs trong phan tmg
phan huy hoa hoc cac chét hiru co nhan thom nhén dugc su
quan tdm. Pang luu y, nhitng vat liéu MOFs c6 tam xuc tac
dya trén kim loai ¢6 hoat tinh xtic tac tdt nhu Co [3, 20],
Ni, Cu [21]... ngay cang dugc nghién ctru va phat trién.
Dién hinh nhu W. Zhuang va cs (2012) [15] sit dung vit liéu
Co-MOF sau khi carbon hda & nhiét do 500°C trong 4 gid
thu duoc vét liéu xuc tac cho phan g phan huy 4-NP dat
hiéu suét xtc tac cao so voi cac vat lidu xtc tac khac. Hay
M.A. Ahsan va cs (2019a) [1] da su dung vat li¢u Fe-BDC
MOF sau khi carbon hoa ¢ nhiét do 800°C trong 1 gio cho
phan tng phan huy 4-NP va methyl orange cling thu dugc
hiéu suat xac tac tot. Tai nudc ta dinh hudng nghién ctru xir
1y cac chat thai 6 nhiém hitu co dang duogc quan tim nghién
cuu. Tuy nhién, cac cong bd vé su carbon hoa cac loai vat
liéu MOFs ciing nhu viéc nghién ctru hi€u qua xtc tac cua
cac loai vat liéu tao thanh con rat han ché.

Trong nghién ctru nay, ching t6i khao sat qua trinh hinh
thanh vt lieu Cu-MOF tr phan tng gitta CuCl,-2H,0 va
H,BDC bang phuong phap nhi¢t dung moéi. Vat ligu xtic
tac C@CuMOF dugc tao thanh qua qué trinh carbon hoa
Cu-MOF. Tiép dén, hoat tinh xuc tac cia C@Cu-MOF cho
phan Gng khir 4-NP dugc khdo sat va kha nang tai st dung
ctia chét xuc tac ciing dugc nghién ciru.

2. Viat liéu va phuong phap nghién ciiu
2.1. Thiét bi va héa chit

Cac mau nhiéu xa tia X dang bot (PXRD) dugc do trén
may Bruker D8 Advance st dung CuK da dugc loc Ni
(A=1,54178 A), hoat dong & 40 kV/30 mA. Gian dd PXRD
lan luot duoc ghi nhan & goc 26=3-50 va 3-80° cho mau
MOF vira méi tong hop va mau MOF sau khi carbon hoa,
v6i the do quét 0,01°.s7.

Hinh thai cua vat liéu dugc phan tich bang thiét bi FE-
SEM (S-4800, Hitachi, Nhat Ban) ¢ dién ap 5-10 kV.

Céc duong cong phan tich nhiét trong lugng (TGA)
dugc ghi nhan trén thiét bi phan tich nhiét TA Q500 trong
dong khi nitrogen. Mau dugc gia nhiét ¢ toc do 10°C phut!
tir 30 dén 750°C.

Do hip thu cua cac dung dich thu duoc trén may quang
phd UV-Vis A V730 Jasco.
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Hoa chit duwoc su dung trong nghién ciu gom
CuCl,2H,0, N,N-dimethylformamide (DMF) mua tir Hang
Prolabo; nudce DI, 4-NP dugc mua tir Haing Merck; sodium
borohydride (NaBH,) dugc mua tir Cong ty Fisher.

2.2. Quy trinh tong hop Cu-MOF va C@Cu-MOF

Can CuCl,.2H,0 (63 mg, 0,37 mmol) va H,BDC (20
mg, 0,12 mmol). CuCl,.2H,0 dugc hoa tan trong 3 ml DI
va H.BDC dugc hoa tan hoan toan trong 3‘ml DMF. Sau do,
tron hai dung dich lai v6i nhau va khuady déu. Dung dich sau
khi khudy dugc cho vao lo thiy tinh chiu nhiét 8 ml c6 nip
day kin va dat vao ta séy o nhiét do 100°C trong 24 gid. Khi
dat dén thoi gian can khao sat, lo phan ng duogc lay ra va
dé ngudi tu nhién ¢ nhiét d6 phong. Tinh thé Cu-MOF duoc
tach ra va ria voi nude DI (3x3 ml), tiép dén 1 rira nhidu
1an véi DMF (5x3 ml) nhidm loai bé cac tap chat phan tng
con du. Tinh thé Cu-MOF sau d6 duoc sdy kho trong chin
khong o nhiét d§ phong va dugc stt dung cho cac budc phan
tich tiép theo.

Vit lidu C@Cu-MOF duoc téng hop bang cach carbon
hoéa vat li¢u Cu-MOF ¢ 600°C trong dong khi argon trong
1 gio.

2.3. Quy trinh khdo sat hoat tinh xuc tdac cua vit li¢u
C@Cu-MOF théong qua phdn itng khir chdt hitu co é
nhiém 4-nitrophenol

Trong thi nghiém khong c6 xuc tac, cho vao cuvette
thach anh 2 ml cia dung dich chat 6 nhidm 4-NP 40 ppm.
Sau d6 thém vao cuvette 2 ml dung d}ch NaBH, 0,()53,M va
phan Gng kht 4-NP dugc theo ddi bang quang pho hap thu
UV-Vis trong ving tir 200 d&én 800 nm ¢ mdi khoang thoi
gian phan Gng 2 phut trong 10 phut. Trong thi nghiém c6
chit xuc tac, dau tién 1 mg C@Cu-MOF duoc cho vao 2 ml
dung dich 4-NP 40 ppm va danh si€u am trong 2 phut. Sau
d6, 2 ml dung dich NaBH . ﬂ0,053 M dqqc thém vao va phan
ung dugc theo doi bang pho UV-Vis dén khi dung dich phan
ung trd nén khéng mau.

3. Két qua va ban luan

3.1. Phén tich céu tric ciia vdt ligu Cu-MOF va C@
Cu-MOF

Cu-MOF dugc téng hop bang cach hoa tan hoan toan
CuCl,-2H,0 (63 mg, 0,37 mmol) trong 3 ml nude DI va
H,BDC (20 mg, 0,12 mmol) t{ong‘3 ml DMF. Hai dung dich
dugc tron lai véi nhau va khuay déu, sau d6 cho vao lo phan
tmg 8 ml. Hon hop phan tmg duoc dit trong ti sy ¢ 100°C
trong 24 gio. Tinh thé mau xanh duoc tach ra khoi dung
dich, duoc rira va lam kho dé st dung cho céac phan tich tiép
theo. Sau d6 Cu-MOF dugc nung ¢ 600°C trong mot gio
trong dong khi argon thu dugc vat li¢u xuc tac C@Cu-MOF.
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D¢ két tinh ctia vét ligu Cu-MOF va C@Cu-MOF dugc
kiém tra qua phan tich PXRD va dugc trinh bay & hinh 1.
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Hinh 1. Gian dé XRD ctia Cu-MOF (A) va C@Cu-MOF (B).

Tir hinh 1A cho théy, gian d6 XRD cua vat liéu Cu-MOF
c6 duong nén thip cing véi cac mili nhidu xa rat sic nét,
chung té vat liéu co6 do két tinh cao. Cu-MOF c¢6 céc peak
nhiéu xa dic trung O cac vi tri 2 lan luot 12 8,9, 14,4, 15,5,
17,8, 26,0, 28,8, 29,4 chung minh Cu-MOF dugc téng hop
thanh cong [22]. C6 thé nhin thay, tir gian d6 hinh 1B cia
C@Cu-MOF, cac peak nhidu xa ciia Cu-MOF da bién mat
sau qua trinh carbon hoa, thay vao d6 1a cac peak nhiéu xa
tuong tng v6i pha tinh thé ciia dong. Cu thé, cac peak nhidu
xa sdc nét & vi tri 2 1a 43,6, 50,8 va 74,4 1a cac peak nhiéu
xa dic trung cua tinh thé dong kim loai (JCPDS 04-0836)
[23]. Két qua nay chimg minh sy thanh cong cua qua trinh
chuyén héa tir Cu-MOF thanh C@Cu-MOF dua trén carbon
hoa.

3.2. Hinh thdi cua vit li¢gu Cu-MOF va C@Cu-MOF

Pé phan tich dic diém hinh thai cta vat liéu Cu-MOF,
phan tich SEM dugc thuc hién cho vat li¢u Cu-MOF vua
tong hop va vit liéu xtc tic C@Cu-MOF (hinh 2). Qua anh
SEM hinh 2A, Cu-MOF c¢6 hinh kim kich thuwdc micro. Sau
qua trinh carbon hoa, cac hat nano Cu dugc hinh thanh phan
bd trén khung suon carbon (hinh 2B) [21]. Piéu dang chd
¥ 1a sy dinh két cua cac tim Cu trén khung suon carbon
d3 ngdn can su oxy hoa cac tim Cu thanh cac oxide, bing
ching 12 khong xudt hién peak lién quan dén CuO trén gian
dd XRD [21]. Chinh sy hi¢n dién cta cac tam kim loai Cu
da tao nén hoat tinh xtc tdc mong doi cua C@Cu-MOF.

$-4800 10.0kV.

Hinh 2. Hinh thai cta vat liéu Cu-MOF (A) va C@Cu-MOF (B).
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3.3. Thanh phéin nguyén t6 ciia vit liéu Cu-MOF va
C@Cu-MOF

Thanh phan hoéa hoc cta vét liéu Cu-MOF va C@Cu-
MOF dugc xac dinh qua phén tich thanh phan vat chat bang
phé tan sic ning luong tia X (EDS), két qua dugc trinh
bay ¢ hinh 3 va bang 1. Két qua cho thay, thanh phan vat
liéu Cu-MOF gom 3 nguyén t6 C (28,42%), O (33,86%) va
Cu (37,72%). Sau khi than hoa, vat liéu C@Cu-MOF co6
ham lugng nguyén t6 O giam dang ké chi con 4,65%. Picu
nay duoc giai thich 1a do mot phan nho lién két Cu-O trong
CuMOF chua dugc cit dirt hoan toan. Nhung diéu déng chu
¥ 1a ham lugng Cu ting 1én dén 63,14%. Tir két qua phan
tich EDS cho thdy su thanh cong ctia qua trinh than hoa Cu-
MOF thanh C@Cu-MOF.

(A) (B

Hinh 3. Phé tan sic ning lwong tia X cia Cu-MOF (A) va C@Cu-MOF (B).
Bang 1. Thanh phan nguyén té ctia Cu-MOF va C@Cu-MOF.

Phan trim khéi lrong cac nguyén t6 (%)

Vit lidu
c 1) Cu

Cu-MOF 28,42 33,86 37,72

C@Cu-MOF 32,21 4,65 63,14

3.4. D9 bén nhiét ciia vat lieu Cu-MOF

Dé xac dinh do bén nhiét cua vat li¢u, phan tich nhi¢t
trong luong (TGA) dugc tién hanh cho vat liéu CuMOF vira
tong hop trong dong khi nitrogen ¢ nhiét d6 tir 30 dén 750°C
va két qua dugc thé hién o hinh 4. Qua gian d6 TGA cho thiy,
d6 giam khdi luong khoang 4% xung quanh 100°C 1a do sy
bay hoi cua cac phan tir H O. Khung suon cua vat li¢u duoc
giit dén nhiét d6 350°C. Trong vung nhiét do 350-450°C,
khung suwon bi pha huy véi do giam khéi luong trén 45%.
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60|

Khéi lwong (%)

50

100 200 300 400 500 600 700
Nhiét do (°C)
Hinh 4. Gian dé phan tich nhiét trong Iwgng cla vat liéu Cu-MOF vira
téng hop.
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3.5. Xuc tac phan vwng khu 4-NP bdng vit lieu CwCu-
MOF

Vit liéu C@Cu-MOF tao thanh dugc khao sat hoat tinh
xuc tdc cho phan ung khu 4-NP thanh 4-AP vdi tac nhan
khir NaBH,. Truge hét, phd hap thy UV-Vis ctia hdn hop
phan tmg khir gom 4 ml dung dich 4-NP va NaBH, trong
moi truong nude duoc tien hanh do vdi budc song quét tu
200 dén 800 nm theo thoi gian tir 0 dén 10 phat, mdi lan
do cach nhau 2 phut (hinh 5). Két qua thé hién rd rét rang,
chat khir NaBH , khong khtr dugc 4-NP vi khong c6 sy thay
d6i cuong do peak ciia 4-NP & budc song 400 nm va khong
ddng thoi xuat hién peak méi ctia su hinh thanh 4-AP ¢ 300
nm. Diéu nay hoan toan phu hop véi nghién ctru trude do
cua I. Asif va cs (2021) [2]. Két qua nay 1a mot thuan loi dé
kiém tra hoat tinh xtc tac cta vat liéu C@Cu-MOF.

— 0 min
——2 mins
——4 mins
——6 mins
——8 mins
— 10 mins

Do hap thu (a.u)

200 300 400 500 600 700 800
A (nm)

Hinh 5. Phd UV-Vis theo th&i gian clia phan (ng khir 4-NP bing tac nhan
khtr NaBH, khong c6 sw hién dién cua xuc tac.

Sau d6, 1 mg C@Cu-MOF dugc cho vao dé khao sat
hoat tinh xtc tdc phan ung kht 4NP vé&i tdc nhan khir
NaBH,. Quy trinh duge thuc hién twong ty va két qua dugc
trinh bay ¢ hinh 6. K&t qua cho thay, peak tai budc song 400
nm bién mat hoan toan sau 120 gidy, mot peak mdi da bét
dau xuét hién & bude song 300 nm 1a do sy hinh thanh 4-AP
tir 4-NP. Ngoai ra, khong c6 peak la khac xuat hién trén phd
UV-Vis chung to khong xdy ra phan ung phu.

—0s
—15s
—30s
——45s
—60s
——75s
—90s
——105s
—120s
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200 300 400 500 600 700 800
A (nm)
Hinh 6. Phé UV-Vis theo th&i gian clia phan (ng khir 4-NP bing tac nhan
khir NaBH, ¢6 sw hién dién cua 1 mg C@Cu-MOF.
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Tiép dén, dong hoc ctia phan mg khir 4-NP dugc phan
tich dé hiéu rd thém vé hoat tinh xuc tac cia C@Cu-MOF.
Trong qué’trinh nghién clru xuc tac, n(:”)ng do NaBH, dugc
str dung gap 184 lan 4-NP va do d6 nong do NaBH, dugc
xem nhu 1a hang s6. Tu d6 mo hinh dong hoc phan ung gia
bac mét dugce st dung dé tinh hfing s6 tbe do bidu kién dua
trén phuong trinh dong hoc nhu sau:

lng=—kt

0

trong do: C,va C, la n@)qg do cuia dung dich gay 6 nhiém tai
thoi dieém 0 va t, k 1a hang s6 toc do bicu kieén va t 1a thoi
gian [1]. Gia tri hang s téc phan tng cho phan tmg khir
4-NP tinh duoc 13 0,045 s voi hiéu suét phan tng 99,35%
(hinh 7). Gia tri nay cao hon nhiéu chit xuc tac da dugc bao
cdo trude do (bang 2).

Béng 2. So sanh hoat tinh xuc tac clia cac chét xuc tac nano khéac nhau
cho phan &ng khir 4-NP bang NaBH,.

Chit xiic tae ;{rht;?lig [-NP] [NaBH‘! ;{;:gh;:?:g :{{lfru - :lllllT - Tﬁi,liéutham
R (ppm)  (mmolL.I") ) %) o khio
AUMPC 03 155 28 001 97 510 [11]
A@Cparticles 2 138 001 0,006 ) 430 [13]
PNPC900 1 20 836 00l 100360 [10]
NINPC90O 1 20 139 00l 100360 [10]
CaFes0 1 1515 00223 00 240 1]
C@cu [T S 0,059 9%535 60 1]
C@CeMOF 1 20 264 0,045 935 120 I;‘;“ng;ylghié“

Nhu duge trinh bay & bang 2, hau hét cic chét xic tac
dugc su dung trudc d6 dua trén cac kim loai quy, dét tién
hodc can trai qua thoi gian phan tng dai hon. Mit khac,
chat xtic tic C@Cu-MOF trong nghién ciru nay c6 thoi gian
phan mg dai hon, va hang s6 toc d6 phan mg thap hon C@
Cu ciia M.A. Ahsan va cs (2019b) [21], tuy nhién ciing can

0
-1
L 2
e
£ 3
-4
-9 "
15 30 45 60 75 90 105 120
Theoi gian (s)

Hinh 7. B4 thi In(C/C,) theo théi gian ciia phan wng khir 4-NP béng tac
nhan khir NaBH, str dung 1 mg xic tac C@Cu-MOF.
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cha ¥ dén hiéu suat phan tng khir chi dat khoang 95,35 so
voi 99,35% cua nghién ciu nay. Nguyén nhan dugc giai
thich c6 thé 1a do quy trinh carbon hoa tao nén vat li€u xic
tac. Van dé nay mo ra dinh hudng nghién ciru tiép theo.

Co ché xuc tac phan tng khir 4-NP dya trén cac hat xtic
tac nano kim loai duoc nhiéu nhom dé nghi va déu c6 diém
chung thong nhét [1, 12, 24]. Khi khong c6 chét xuc tac,
NaBH, khong khu dugc 4NP 1a do trong nuéec NaBH, thuy
phan tao sodium hydroxide theo phuong trinh:

NaBH, +4H,0 ——> NaOH + H,BO, +4H,

Dung dich ltuc nay c6 méi trudng kiém s& khir proton véi
4-NP tao anion 4nitrophenolate (4NP-). Su ddy nhau giira
céc ion tich dién &m 4-NP- va BH; lam mat di hoat tinh khir
cua NaBH,. Tuy nhién, khi ¢6 sy hién di€n cta xuc tac kim
loai, qua trinh khir 4-NP boi NaBH, dien ra rat nhanh chong.
Co ché phan tng khi c6 sy hién dién chét xtc tac nano kim
loai duoc d& nghi nhu sau: (1) dau tién anion BH, va 4-NP-
dugc hap phu trén bé mat tam xuc tac kim loai, (2) sau do
phéan tmg chuyén electron tir BH; sang 4-NP- dugc dién ra
trén bé mat x(c tac tai cac tam kim loai [12, 21].

3.6. Kha nang tdi s dung chit xiic tic C@Cu-MOF

Nham danh gia kha ning tai st dung cta chat xuc tac
C@Cu-MOF, chat xuc tac sau khi st dung dugc thu hdi
bang cach ly tim va rira nhiéu 1an bang nudc DI. Tiép dén,
khao st hoat tinh cia C@Cu-MOF sau thu hoi bang cach
tai sir dung xtic tac cho 3 lan phan ung lién tiép. Két qua
duogc trinh bay ¢ hinh 8.

B 4-NP
100
T 80
>
€ 60
<
2
2 40
@
=
20
0 1 2 3

86 Ian tai str dung
Hinh 8. Hiéu suét khir dung dich 4-NP sau ba Ian tai str dung C@Cu-MOF.

Qua khéo sat cho thdy, hoat tinh xuc tac cua C@Cu-
MOF giam khéng dang ké, giam khoang 1,23% cho hai 1an
dau va 2,81% cho lan tai sir dung thtr 3. Sy giam nhe hoat
tinh xuc tic sau ba lan phan mg khir lién tiép dugc giai
thich c6 thé 1a do su hao hut lugng xuc tac sau cac lan rua,
hodc mot it cac tim kim loai bi khoa sau cac 1an thuc hién
phan tng [21].
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4. Két luan

Cu-MOF dugc tong hop thanh cong bang phuong phap
nhiét dung moi va C@CuMOF dugc tao thanh qua qua trinh
carbon héa Cu-MOF & 600°C trong dong khi argon. Két qua
phan tich XRD thé hién rd c6 su chuyén tir cic peak cia
khung sudn két tinh Cu-MOF sang cac peak cua nano kim
loai déng. C@Cu-MOF thé hién hoat tinh xtic tac cao cho
phan tmg khu 4-NP v6i tdc nhan khir NaBH,. Hoat tinh xtic
tac C@Cu-MOF sau ba lan tai st dung lién tiep giam khong
dang ké ching t6 d6 bén cuia xuc tac.
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Xac dinh ham Iwong cac nguyén to kim loai trong mé thit
ciia mot so loai ca pho bién vung cira song Bach Dang, Hai Phong
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Tom tit:

Bai bao trinh bay cac két qua nghién ctru vé ham lwgng cac kim loai magle (Mg), st (Fe), kém (Zn), dong (Cu),
Mangan (Mn), Asen (As), Cadimi (Cd), thily ngan (Hg) trong 3 loai ca pho bién ¢ khu vuc: ca trlch bau (Escualosa
thoracata),lanh canh duéi phwong (Coilia mystus) va débi muc (Mugil cephalus) trong dot thu miu nim 2020 tai viing
cira song Bach Ping - Hai Phong. Két qua phan tich cho thiy, ham lwong cic nguyén tb kim loai trong miu ca dao
dong nhw sau: Mg: 854,19-1718,01 mg/kg khé; Fe: 32,60-167,89 mg/kg kho; Zn: 26,33-108,47 mg/kg kho; Mn: 0,92-
25,46 mg/kg kho; Cu: 1,63-9,33 mg/kg kho; As: 0,56-13,11 mg/kg kho Hg: 0,00-0,40 mg/kg kho; Cd: 0,01-0,10 mg/kg
khé. Ham lwong cac nguyén té kim loai trong 3 loai ¢4 khu vire nim trong gi¢i han theo QCVN 8-2:2011/BYT dong
thoi ciing thudc giéi han cia Uy ban chiau Au 2006 va giéi han ciia Té chirc Lwong thwe va Nong nghiép Lién hop
qudc/To6 chire Y té thé giéi (FAO/WHO) (1989). Cac miu nghién ciru chi ra méi twong quan dang ké giira Fe-Cu,
Zn-Cu, Hg-Cd. C4 lanh canh dudi phuong tich lily nong d¢ cao ciia Mn, Mg, Hg, Cd; ca trich bau tich liiy nong d¢
cao ciia Fe, Zn, Cu; ca d6i muc tich tu ham lwong thip kim loai As.

Tir khéa: ci, Coilia mystus, Escualosa thoracata, Mugil cephalus, nguyén to kim loai, viing cira song Bach Ping.

Chi 56 phin logi: 1.4,2.10, 4.5

Determination of metal popular fishes in Bach Dang estuary, Hai Phong city
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Abstract:

This article presents the research results on the content of the macronutrients Magnesium (Mg), iron (Fe), zinc
(Zn), copper (Cu), Manganese (Mn), Arsenic (As), Cadmium (Cd), mercury (Hg) in 3 fish species: The white sardine
(Escualosa thoracata), phoenix-tailed anchovy (Coilia mystus) and Sea Mullet (Mugil cephalus) based on samples
collected in 2020 from the Bach Dang estuary in Hai Phong. The analysis results showed that the metal content in
fish samples in the area ranged from 854.19 to 1718.01 mg/kg dry weight for Mg; Fe from 32.60 to 167.89 mg/kg
dry weight; Zn from 26.33 to 108.47 mg/kg dry weight; Mn from 0.92 to 25.46 mg/kg dry weight; Cu from 1.63 to
9.33 mg/kg dry weight; As from 0.56 to 13.11 mg/kg dry weight; Hg from 0.00 to 0.40 mg/kg dry weight; Cd from
0.01 to 0.10 mg/kg dry weight. The concentrations of metal elements in the three fish species fall within the limits
specified by QCVN 8-2:2011/BYT, as well as the limits set by the European Commission (EC) in 2006 and the
guidelines established by the Food and Agriculture Organization of the United Nations/World Health Organization
(FAO/WHO) (1989). The correlation analysed samples showed a significant correlation between Fe-Cu, Zn-Cu,
Hg-Cd. Coilia mystus accumulate high concentrations of Mn, Mg, Hg, Cd; Escualosa thoracata accumulate high
concentrations of Fe, Zn, Cu; Mugil cephalus accumulates low levels of metal As.

Keywords: Bach Dang estuary, Coilia mystus, Escualosa thoracata, fish, Mugil cephalus, trace elements.
Classification numbers: 1.4,2.10, 4.5
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1. it van de

Céc nguyén tb can thiét cho co thé séng bao gdm 4 nhom
nguyén to: nhém 1 1a 4 nguyén t6 hitu co co ban: H, C, O
va N; nhom 2 1a cac nguyén td dai luong: Na, Mg, K, Ca,
P, S va Cl; nhém 3 1a cac nguyén t6 vi lugng can thiét: Mn,
Fe, Co, Ni, Cu, Zn, Mo, Se va [; nhém 4 la cac nguyén td
chua xac dinh chiic nang sinh hoa cu thé: Li, V, Cr, B, F, Si
vaAs[l1].

Cac nguyén td kim loai vi luong can thiét Fe, Mn, Zn,
Cu c6 vai trd rat quan trong ddi véi sinh vat va con nguoi.
Thiéu sét c6 thé dan dén thiéu mau va suy giam sy phat trién
tri tug, tuy vay ndng do sit cao hon 60 mg/kg/khiu phan an
c6 thé gay suy da co quan, hon me, co giat, tham chi tir vong
[2]. Mn 12 mdt nguyén tb can thiét nhu mot chit chdng oxy
hoa, b méau, diéu hoa lugng dudng va phat trién xuong, tuy
nhién, Mn cao c6 thé anh huong dén sirc khoe con nguoi,
gay ra bénh giéng héi ching Parkinson [3]. Zn 1a mét vi
chat dinh dudng can thiét dé duy tri cac chirc nang sinh hoc
nhit dinh cho dong vat va con ngudi. Tuy nhién, ndng do
Zn cao co thé dan dén chan an, cham 16n, cham phat trién,
thay doi da, hon mé va cac bat thudong vé mién dich [4]. Cu
thuong ton tai dang phirc chit hitu co trong mé cia cac co
thé sinh vat, tuy nhién néu tiép xtc voi Cu trong thoi gian
dai c6 thé anh huong dén sirc khoe, gay ton thuong gan va
than [5].

Ngoai ra, trong co thé sinh vat ton tai cac nguyén té kim
loai doc hai nhu As, Cd va Hg. As ton tai dang hitu co va vo
co trong sinh vat, dang hitu co it doc hai hon dang vo co.
As c6 thé gay ung thu, tham chi tir vong néu ¢ ndng do cao,
phoi nhiém As & ndng d6 thap co thé giy budn nén, giam
san xudt té bao mau do va tring, bit thuong nhip tim [6]. Cd
1a mot nguyén t6 khong can thiét ddi véi hau hét cac sinh
vat sdng. Cd c6 thé gay suy than, 1am mém xuong, tham chi
gdy ra ung thu tuyén tién liét do tiép xuc 1au dai hodc dung
lidu cao [7]. Hg 1a m&t nguyén td doc do c6 ai luc manh véi
nguyén tir luu huynh trong cdu triic protein enzyme cua co
thé séng. Su tich tu Hg cao trong cac sinh vat c6 thé giy suy
than, giam tri nho, té liét, thé cht run va réi loan chuc nang
than kinh, hodc cac bénh khéc (vi du: Minamata) [8].

Ca la mot trong nhitng loai hai san giau dam va protein,
cung cip cac nguyén td vi lugng can thiét (Mg, Zn, Fe, Cu,
Mn...) nhu chat dinh dudng cho co thé con ngudi, ngoai
ra trong mo thit ¢4 con chita cac nguyén té vi luong doc
hai (As, Cd, Hg...). Vi vay, khi con nguoi tiéu thu ca, cac
nguyén t6 kim loai dwoc hip thu va tich Iy trong c4 s& anh
huong dén stc khoe. Co rat nhidu nghién ctru vé tich ty
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céc nguyén t6 kim loai trong cac loai thuy san va st dung
chang nhur chi thi sinh hoc cho viéc danh gia chat lugng méi
truong [9-12].

Ving cira song Bach Pang (Hai Phong) ¢ ddc trung
hinh phéu, 13 phan ha luu cudi cing trude khi d6 ra bién cua
hé théng song Thai Binh. Day la mét khu vuc trong diém
phat trién kinh té ciia Hai Phong ciing nhu khu vuc Béc Bo.
Céc hoat dong cong nghiép, nong nghiép, do thi hoa, nudi
tr@)ng, danh bét thiy hai san va déc biét 1a cac hoat dong ctia
cang bién da gy sirc ép cho méi truong, anh huong dén
ngudn loi thay hai san ciing nhu da dang sinh hoc cta khu
vuce [11].

Chat lugng nude va tram tich ¢ ving cira song Bach
Ding 1a mét trong nhing yéu td quan trong anh huong dén
ham lugng kim loai. Két qua nghién ciru gin ddy cho thy,
mdi trudng nude ving ctra song Bach Pang da c6 déu hidu
6 nhiém boi chét ran lo ling, dau md, dinh dudng nitrat,
amoni va kim loai ndng As [12]. Ham lugng cua cac nguyén
td kim loai vi luong nhu Cu, Zn, Pb, As, Cd va Hg trong
tram tich khu vuc ciing da duoc nghién ctru [13]. Theo do,
néng do Cu (8,13-768,95 mg/kg), Pb (8,59-83,65 mg/kg),
As (7,35-31,13 mg/kg), Zn (34,61-140,91 mg/kg) va Cd
(0,02-0,44 mg/kg) thip hon gi6i han theo QCVN 43:2017/
BTNMT vé chét luong tram tich nudc man, lo. Su co6 mit
v6i ndng do cao ciia cac nguyén to nay c6 thé anh huong
dén doi song va chit lugng ngudn thily san khu vuc l4n cén.
Vi véy, viéc danh gia ham lugng nguyén t6 kim loai trong
thily san khu vuc 1a rdt quan trong. Tuy nhién, nghién ciru
vé tich lily sinh hoc nguyén t6 kim loai vi lwong trong thay
san & khu vuc van con han ché.

Trong nghién ctru nay, chiing t6i ap dung phuong phap
xtr Iy miu sinh vét bang 10 vi song va phan tich cac kim loai
bang phuong phap quang phd ngudn plasma cam mg cao
tan két nbi khdi phd (ICP-MS), dé danh gia cac nguyén to
kim loai vi lvong (Mg, Cu, Fe, Zn, Mn, As, Cd va Hg) trong
3 loai ca phd bién trong khu vuc 14 trich bau, lanh canh dudi
phuong va d6i muc. Két qua nghién ciru gop phan cung cp
co s& khoa hoc cho quan 1y quy hoach dé bao vé, phat trién
bén vimng ngudn loi thuy san khu vuc va phét trién nudi
trong thily san trén dia ban nghién ciru.

2. Doi tuong va phuong phap nghién ciiu
2.1. Khu vwe thu méu

Vung cua song Bach Béng voi toa do dia ly: 106°37°-
107°00°E va 20°37-21°00°N, dién tich trong 6 ban d6 la
1650 m2. Khu vyc cira song Bach Pang ndm ¢ ving chuyén
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tiép giita tinh Quang Ninh va TP Hai Phong. Khu vuyc ta
ngan (bén trai) chu yéu thudc dia phan thi xa Quang Yén,
mot phan lién quan dén thi xi Udng Bi va huyén Hoanh
B6 (Quang Ninh); khu vuc hitu ngan (bén phai) chu yéu
thugc vé huyén Thuy Nguyén, Cat Hai va cac quan nodi
thanh (Hong Bang, Ngo Quyén, Hai An) ciia TP Hai Phong
(hinh 1).

Téng s6 34 mau c4 thudc 3 loai: trich bau, lanh canh dudi
phuong va dbi muc dugc thu thap & ving cira song Bach
Ding, trong d6 c6 11 mau c4 trich bau, 11 mau lanh canh dudi
phuong va 12 miu dbi muc. Cac miu ca duoc thu thap trong
dot khao sat mua kho va mia mua nam 2020. Mau ca sau khi
thu dugc rira sach bé’lng nudc cat siéu sach, dung trong cac
tai nhya rdi luu gitr trong ta lanh & -20°C trude khi phén tich.
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2.2. Xir Iy méu va phén tich

Phuong phap xir 1y va phan tich mau dugc thuc hién
theo SMWW3125 [14].

Xir Iy mau: Dung dao tach phan co thit c4, dong kho lanh
mo thit ¢4 trong thiét bi dong kho lanh FreeZone cta Hang
Labconco (Hoa Ky). Mau sau déng khé lanh, duoc nghién
nho thanh bot, can khdi lwong trude khi tién hanh pha mau.
Can 0,25-0,5 g mau bot kho, thém 8 ml dung dich pha mau
H,O:HNO,:HCl v¢i ty 1€ 3:4:0,25 (v/v) sir dung axit HNO,
dam dac 68% (Merck, Ptc), HCI dam dac 37% (Merck,
Bire) va 1 ml H,0, 30% (Merck, Diic) vao bom phi mau
bang Teflon, sau d6 mau dugc dong hoa trong thiét bi pha
mau 10 vi séng Microwave Digestion System Multiwave
(Hang CEM model Mars 6). Sau khi chd mau dat nhiét do
phong 25°C, miu trong bom pha mau bang Teflon duoc
chuyén sang binh dinh mirc 25 ml, dugc lam day bang nudc
cAt dé ion do dan dién 18 MQ, sau d6 miu duoc loc qua giéy
loc kich ¢& 0,45 um (Whatman, Merck, Puc) trude khi do
trén trén thiét bj ICP-MS Agient.

Mau duoc din vao budng hoa hoi dé sol khi hoa dung
dich méu, sau @6 dan thé sol khi mau vao plasma ICP. Trong
plasma ICP s& xay ra cac qua trinh dung méi bay hoi, dé lai
cac hat mau dang bot min (hat 1 pm), nho ¢6 sy nung néng
va hoéa hoi, cac phan tir dugc nguyén tir hoa thanh nguyén
tu tu do dang hoi. Sau do, cac nguyén tir dugc ion hoa thanh
céc ion dién tich 1+ (Me'*, Z=1). Cac ion Me* nay 1a phan tir
s& tao ra pho khdi cua cac nguyén t6 co trong mau, dwa theo
s6 khdi m/Z s& cho mot pic phd khdi twong tmg, detector
phét hién va ghi lai cac phd.

Mau dugc phan tich trén hé ICP-MS 7700 cua Agilent,
sir dung mode Heli dé loai nhidu da phén tir va c6 sir dung
ndi chuan (Sc, Ge, Rh, In, Tb, Lu va Bi) trong qua trinh
phan tich. Trudc khi chay méu tién hanh chay cic mau chat
chuén, mau blank va mau kiém soat str dung vét licu chuén
DORM -4.
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2.3. Xir Iy 56 ligu

Pé danh gia mic do tuong quan cia 8 nguyén td kim
loai vi lwong trong 33 mau c4, st dung phﬁn mém XLSTAT
dé tinh h¢ s tuong quan Pearson, phan tich thanh phan
chinh PCA dugc stir dung dé xac dinh dai dién cac bién cho
tung nhom (cé trich bac, ca lanh canh dudi phuong va ca
dbi muc).

3. Két qua va ban luan

3.1. Ham lwong cdc nguyén té vi lwong cin thiét trong
mau cd

Ham luong trung binh cic nguyén té vi lugng can thiét
trong cac mau ca dugc trinh bay ¢ bang 1. Két qua nghién
ctru cho thay, ham luong Fe trong cé trich bau 71,48+28,08
mg/kg, lanh canh duéi phuong 70,75+21,85 mg/kg va dbi
muc 87,05+36,49 mg/kg. Chua co tiéu chuin nao giéi han
ham luong Fe trong cac loai hai san.

Két qua ¢ bang 1, hinh 2 cho thay, ham lugng Mn trong
ca trich bau 3,95+2,03 mg/kg, lanh canh dudi phuong
8,28+6,41 mg/kg va dbi muc 2,33+1,65 mg/kg. Chua c6
tiéu chuan nao gi¢i han ham lugng Mn trong cac loai hai
san. Ham luong Zn trong ca trich bau 80,41+£20,09 mg/
kg, lanh canh dudi phuong 59,60+14,12 mg/kg va ddi muc
47,70+£14,39 mg/kg. Ham luong Cu trong ca trich 3,86+1,54
mg/kg, lanh canh dudi phuong 3,04+0,87 mg/kg va ddi muc
3,58+1,91 mg/kg. Ham lugng nay thap hon giéi han 30 mg/
kg theo QCVN 8-2:2011/BYT. Ham lugng Mg trong ca
trich bau 1257,35+271,09 mg/kg, lanh canh dudi phuong
1149,60:£181,00 mg/kg va d6i muc 1046,15+173,36 mg/kg.

Nhu vy, ham luong trung binh cia Mg cao nhét trong
ca 3 miu ca. Trong mau ca trich bau, ham lugng trung binh
ctia cac kim loai giam dan theo tht ty: Mg>Zn>Fe>Mn>Cu;
trong mau ca lanh canh dudi phuong, ham lugng trung binh
kim loai gidm theo thtr ty: Mg>Fe>Zn>Mn>Cu; trong miu

Bang 1. Ham lwong (mg/kg khé) ctia nguyén té vi lweng cén thiét trong 3 loai ca viing clra séng Bach Dang.

Loai Fe Mn Zn Cu Mg

Trung binh 71,48 3,95 80,41 3,86 1257,35
Ca trich bac

Min-Max 32,60-112,49 2,17-8,86 26,33-108,47 1,63-6,43 906,09-1718,01
C4 lanh canh dudi Trung binh 70,75 8,28 59,60 3,04 1149,60
phuong Dao dong 34,85-94,90 2,38-25,46 33,94- 80,77 1,78-4,64 918,25-1513,00

. Trung binh 87,05 2,33 47,70 3,58 1046,15

Ca doi muc

Dao dong 44,83-168,79 0,92-6,81 31,32-71,91 1,98-9,33 854,19-1495,86
QCVN 8-2:2011/BYT - - 30
Qb 46-2007/BYT - - 100
FAO/WHO (1989) 50 30

Ghi chu: QCVN 802:2011/BYT: Quy chudn kj thuat qudc gia déi véi gidi han 6 nhiém kim loai néng trong thwe phdm. QD 46-2007/BYT: Quyét dinh quy dinh gioi

han tdi da & nhiém sinh hoc va héa hoc trong thuc pham.
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Hinh 2. Ham lwong cac nguyén té vi lwong Fe, Mn, Zn, Cu, Mg trong ca trich bau (A), lanh canh duéi phwong (B) va déi muc (C).

c4 d6i muc, ham luong trung binh kim loai nang gidm theo  Bang 2. Ham lweng (mglkg khé) cia nguyén tb vi lwgng doc hai trong 3
thtr tu: Mg>Fe>Zn>Cu>Mn. C4 trich bau chtra ham lugong lodi cd vung cwra song Bach Dang.

cao cac nguyén tb Mg, Zn, Cu va Fe. Cé lanh canh dudi 1,93 A cd Hg

huong chtra ham lugng cao cac nguyén té vi lugng Fe va
phuong ong guy ng Trung binh 4,85 0,05 0,15

Cu. Ca d6i muyc chira ham lugng cao nguyén t6 vi lugng Fe  Cé trich bau
Ak 2 Min-Max  0,56-13,11  0,01-0,09  0,03-0,28
can thiét cho co thé.

. . o s " . o . Trung binh 2,97 0,05 0,18
3.2. Ham lwong cdc nguyén to vi lwong dpc hai trong ~ C414nh canh dudi
méu ci phueng Daodéng  0,57-6,75  0,02-0,10  0,03-0,40
. \ . A Lk s N . T binh 4,62 0,02 0,08
Ham lugng trung binh cac nguyén to vi luong doc hai 4 44 — rune i
trong cidc mau ca duoc trinh bay & bang 2, hinh 3. Két qua Daodong  2,04-12,88  0,01-0,05  0,00-0,16
cho théy, ham luong As trong cé trich bau 4,85+3,68 mg/  QCVN 8-2:2011/BYT - 0,1 1
kg, lanh canh dudi phuqng, 2,97+1,91 mg/kg va d6i muc QP 46-2007/BYT e 0,05 05
4,62+3,07 mg/kg. Trong két qua nay, As phan tich dang
2 <A £ . ~ 2 , pe A 2 FAO/WHO (1989) - 0,1 0,3
tong, vi vdy két qua nay khong thé so sanh vai tiéu chuan
cia BO Y té theo QP 46-2007/BYT (tiéu chuan quy dinh ~ EC2006 - 0,05 0.5
ham lugng gidi han 2 mg/kg trong ca ddi voi As vo co). * ham lugng As vd co trong ca.
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Hinh 3. Ham lwong As, Cd, Hg trong ca trich bau (A), lanh canh duéi phwong (B) va déi muc (C).

Ham lugng Cd trong ca trich bau 1a 0,05+0,02 mg/kg,
lanh canh duo6i phuong 0,05+0,03 va ddi muc 0,02+0,01
mg/kg. Theo QCVN 8-2:2011/BYT gi6i han ham lugng Cd
trong ca 0,1 mg/kg, theo QD 46-2007/BYT gioi han ham
luwong Cd trong ca la 0,05 mg/kg, theo FAO/WHO (1989)
gidi han ham lugng Cd trong cé 1a 0,05 mg/kg, thi ham
luong Cd trong 3 loai ca khu vyc cira séng Bach Dang thap
hon gia tri giéi han.

Ham lugng Hg trong cé trich bau la 0,15£0,09 mg/
kg, lanh canh dudi phuong 0,05+£0,03 mg/kg va déi muc
0,02+0,01 mg/kg. Ham luong nay thip hon gidi han theo
Qb/46-2007/BYT (0,5 mg/kg), theo QCVN 8-2:2011/BYT
(1,0 mg/kg), cia chau Au nam 2006 [15] va FAO/WHO
(1989).

Nhu vdy, ham luong trung binh cta As cao nhit trong
3 loai ca. Thr ty giam dan ham lugng cac kim loai trong 3
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SCONG NGHE

67(1) 1.2025

loai ca: As>Hg>Cd. Trong 3 loai cé thi ham lugng Cd va
Hg trong loai ¢4 d6i muyc thap nhat, ham lugng As thap nhét
trong ca lanh canh dud6i phuong.

3.3. Méi quan hé giira tich tu cdc nguyén 16 kim loai
va cdc loai ca

Két qua hé sb twong quan Pearson ciia 8 nguyén té kim
loai trong 34 miu phan tich chi ra mdi twong quan dang ké
gitta Fe-Cu, Zn-Cu, Hg-Cd (bang 3) .

Mbi quan hé giita cic nguyén td kim loai véi cac loai ca
dugc thé hién qua phéan tich PCA (hinh 4). Hai truc dau tién
chiém 54,14% phuong sai va 3 nhom diéu kién duoc thé
hién rd rang: néng d6 cao cua Mn, Mg, Hg, Cd tich ty trong
mau phan tich 1 13-22 twong tmg véi loi c4 lanh canh dudi
phuong; ndng d6 cao ciia cac nguyén td Fe, Zn, Cu tich tu
trong mau phan tich 1-8 twong tng véi loai c4 trich bau.
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Bang 3. Sw twong quan giiva 8 nguyén t6 kim loai trong 34 mau phan tich.

Mg Cu Fe Zn Mn As Cd Hg
Mg 1
Cu -0.080 1
Fe -0,069 0,528 1
Zn 0,306 0,501 0,352 1
Mn 0,086 0,113 0,157 0,294 1
As 0,178 0,401 -0,069 0,061 -0,403 1
Cd 0,319 0,133 0,073 0,391 0,358 -0,088 1
Hg 0,386 0,077 0,234 0,321 0,267 -0,081 0,665 1

Gia tri in dam chi ra méi twong quan dang ké.

hoc cua cua ting loai va tung giai doan la khac nhau. Tuy
nhién, so sanh mot cach tuong ddi cho théy, ham luong Mn
trong loai ca khu vuc nghién ctru thip hon so véi loai ca &
khu vuc pha Tam Giang - CAu Hai [16] 5,2 mg/kg kho va
khu vuc ctra Ba Lat [17] 5,99 mg/kg kh6. So voi cac nghién
ctru ¢ khu vire khéc trén thé gi¢i nhu song Sakarya, Tho Nhi
Ky [18], hd Geriyo, Nigeria [19], hé Skadar, Montenegro
[20], TP Erbil, Iraq [21] thi ham luong Mn trong céc loai ca
khu vuc cira song Bach Pang cao hon. Ham luong nguyén
t6 vi lugng Fe, Cu, Zn trong 3 loai ¢4 khu vuc cira Bach
Ding (76,43 mg/kg kho) cao hon so vai két qua nghién ciru
trong ca khu vuc pha Tam Giang - Cau Hai [16] 39 mg/kg
kho, ctra Ba Lat [17] 51,23 mg/kg khd va cao hon mot sd

Phin tich 2 thanh phin (truc F1 va F2: 54.14%)
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Hinh 4. Phan tich PCA ctia 8 nguyén t6 kim loai vi lwgng trong 34 mau phan tich viing ctra song Bach Dang, Hai Phong nam 2021.

So véi cac két qua nghién ciru vé ham lugng cac nguyén
t6 vi lwong trong cac loai ca trong cac khu vuc nghién ciru
khac trong nudc va trén thé giéi, ham luong nguyén t6 vi
luong Mn, Fe, Cu, Zn trung binh trong 3 loai ca ving cua
Bach Ping, Hai Phong 1an luot 13 4,85, 76,43, 3,49 va 62,66
mg/kg kho. Sy khac nhau vé ham lugng cic nguyén t vi
luong phu thudc vao ham lugng cua cac nguyén to trong

mai truong nude, tram tich ciing nhu kha ning tich tu sinh
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khu vuc trén thé giéi. Ham lugng céc nguyén té kim loai
ddc hai As, Cd, Hg trung binh trong 3 loai ca khu vuc cua
Bach Pang, Hai Phong lan luot 13 4,15, 0,04 va 0,14 mg/kg
khé. Ham lugng As trong ¢ khu vuc cira Bach Péang cao
hon cac khu vyc khac. Ham luong Cd trong ca khu vuc cura
Bach Pang thap hon so véi ham lugng trong ca ho Geriyo,
Nigeria, ham luong Hg trong c4 khu vuc cira Bach Déng
thip hon so v6i cac nghién ciru khu vuc cira Ba Lat, thanh
phé Erbil, Iraq va ho Skadar, Montenegro (bang 4).
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Bang 4. Cac nguyén t6 kim loai trong céc loai ca & mot s6 khu vwe trong nwéc va trén thé gidi.

——
Vi tri Tén loai Mn Fe Cu Zn As cd Hg th”:n;i’héo
Cyprinus carpio  11,4+0,1 25,4+1,1 1,14+0,07 45,7£2,0 - - -
Mugil cepholus  0,24+0,04  10,8+0,6 0,6+0,05 16,2+0,4 - - -
Song Sakarya,Thf) Barbus capito 0,08+0,03  12,5+0,5 0,92+0,12 11,5+1,5 - - - -
Nhi Ky Capoeta pestai 1,6440,04 12,5504  1,08+0,03 52,9452
Silurus glanis ~ 033£0,03  26,5:1,3  0,35+0,05 12,942,1
Blicca bjoerkna  1,06£0,02  11,6£0,7  1,1040,04 23,8404
Phé T: iang - Ca ichth
4 Tam Giang - Cau Oxpurichthys ¢ 39 0.8 58 2,1 0,0074 - [16]
Hai, Viét Nam papuensis
i Clarias fish - i 2,0241,87  4,17£0,39 - 0374025 -
Ho Geriyo,
Adamawa State, Tilapia fish - - 127+1,12 5,06:0,38 - 033+0,16 - [19]
Nigeria
Heterotis fish - - 4,42+1,89 6,61+0,89 - 0,39+0,11 -
Scardini
cardmnis 1,03£1,12  5,66£1,36  0,64+0,19 1629411,40  0,091+0,003 0,018£0,002 0,118+0,037
knezevici
Alb
urns 1,76£0,69  7,904123  0,61024 26,127,901  0,098+0,074 0,020£0,001  0,096:0,040
scoranza
D S Cyprinus carpio 020£0,08  6,95£1,96  0,58+0,24 20,88+£725  <0,06 0,012 0,11240,040 01
Montenegro Rutilus
, 5124396  14,48:741 0,574026 1947+10,71  0,062£0,049 < 0,01 0,099::0,040
prespensis
Anguill
e 0,64£0,071 3,230,778 0,84+0,12 15,088+2,142 0,288+0,069 < 0,01 0,138=0,035
anguilla
Perca fluviatilis  0,2240,05 4,77+021  0,8140,05 5,83%1,46 <0,06 <0,01 0,121£0,019
TP Erbil,
Kurdistan Region, Cyprinus carpio 0,102 - 0,073 2,902 - ND 0,137 [21]
Iraq
Cira Ba Lat, Viét
e Ci 5,99 51,23 1,84 17,51 1,10 0,02 0,19 [17]
Nam
Escualosa
3,95 71,48 3,86 80,41 485 0,05 0,15
thoracata
CfraBachDéng, Viét Coilia mystus 8,28 70,75 3,04 59,86 2,97 0,05 0,18 Nghién ctru
Nam nay
Mugil cephalus 2,33 87,05 3,58 47,70 4,62 0,02 0,08
Trung binh 4,85 76,43 3,49 62,66 4,15 0,04 0,14
4. Két luan kim loai As, Hg, Cd trong cAc loai c4 van trong giéi han cho

phép so véi tiéu chuén Viét Nam (QD46-2007/BYT, QCVN
8-2:2011/BYT), tiéu chuan chau Au va thé giGi FAO/WHO
(1989).

Két qua phéan tich ham luong cic nguyén té vi luong
trong 3 loai ca khu vuc cira Bach Dang, Hai Phong cho thiy,

mdi loai ca ¢6 ham luong khac nhau. Ham lugng trung binh

cac nguyén td vi lugng trong loai ca cé trich bau theo thir tur
Mg>7Zn>Fe>Mn>Cu>As>Hg>Cd; trong loai c4 lanh canh
duoi phuong theo thir tu: Mg>Fe>Zn>Mn>Cu>As>Hg>Cd
va trong miu cd d6i muc theo thu tw: Mg>Fe>Zn>

Cu>Mn>As>Hg>Cd. Tuy nhién, ham lugng cac nguyén t6
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Két qua phan tich trong quan trong cac miu phén tich
chi ra méi trong quan dang ké giita Fe-Cu, Zn-Cu, Hg-Cd.
C4 lanh canh duéi phuong tich lity ndng d6 cao ciia Mn, Mg,
Hg, Cd; c4 trich bau tich liiy ndng d6 cao ciia cac nguyén to

Fe, Zn, Cu; ca dbi muc tich tu ham luong th?ip kim loai As.
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LI CAM ON

Céc tac gia xin chan thanh cam on dé tai VAST 07.03/20-
21 va dé tai ma s6 VAST 05.01/20-21 d tao diéu kién dé
nhom tac gia thuc hién ndi dung va st dung s6 lidu nghién
ciru nay.
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Phan lap va tuyén chon nam moc c6 kha nang phan giai
pectin tur vo cam sanh (Citrus sinensis)

Huynh Xuén Phong’, Dwong Thi Ngoc Lan, Lwu Minh Chéu, Bui Hoang Ping Long,
Nguyén Ngoc Thanh, Ha Thanh Toan
Vién Cong nghé Sinh hoc va Thue pham, Truwong Dai hoc Can Tho, khu 2 dwong 3/2, phieong Xudn Khdnh, qudn Ninh Kiéu, TP Can Tho, Viét Nam
Ngay nhén bai 10/10/2022; ngay chuyén phan bién 12/10/2022; ngay nhan phan bién 18/11/2022; ngay chép nhan dang 23/11/2022

Tom tit:

Nam moc 12 loai ¢é kha niing sinh enzyme pectinase véi hoat tinh cao va dwoc sir dung nhiéu nhit hién nay. Nghién
ciru nay dwoge thwe hién nham phan 1ap va tuyén chon cic dong nAm méc ¢6 kha ning phan giai pectin tir vé cam
sanh (Citrus sinensis). Phan 1ap nim mdc trén cic moi trudng potato dextrose agar (PDA), czapek dox agar (CZ)
va malt extract agar (MEA). Két qua cho thiy, 6 dong nAm méc dwogc phan Iap thude bon chi bao gdm Aspergillus,
Penicillium, Mucor va Rhizopus. Kiém tra khi ning phén giai pectin trén méi truomg pectin agar cho thiy, tit ca cac
dong nim méc déu cé kha niing phan gii pectin véi vong phan gidi nim trong khozing 10,33-29,33 mm. Trong do,
dong XX2 c6 kha nang sinh enzyme pectinase cao nhét khi 1én men, dua trén ngut‘“)n co chit vé cam, nén dwgce chon
dé dinh danh. Két qua giai trinh tu cho thay, dong XX2 thudc chi Asperillus véi d9 twong ddng & mirc 91,04-91,88%
so vai loai A. tamarii, A. flavus va A. oryzae.

Tir khéa: Aspergillus, nam moc, pectinase, vé cam.

Chi s6 phén loai: 1.6, 2.8

Isolation and selection strains for degradation of pectin from
orange peels (Citrus sinensis)

Xuan Phong Huynh*, Thi Ngoc Lan Duong, Minh Chau Luu, Hoang Dang Long Bui,
Ngoc Thanh Nguyen, Thanh Toan Ha

Institute of Food and Biotechnology, Can Tho University, Campus 2, 3/2 Street, Xuan Khanh Ward, Ninh Kieu District, Can Tho City, Vietnam
Received 10 October 2022; revised 18 November 2022; accepted 23 November 2022

Abstract:

Mould is the species, which has capable of producing the enzyme pectinase with high activity and is most commonly
used today. This study was carried out to isolate and select mould strains that have potential use in degradation of
pectin from orange peels (Citrus sinensis). Isolation of mould on potato dextrose agar (PDA), czapek dox agar (CZ),
and malt extract agar (MEA) media, the results showed that 6 mould strains were isolated belonging to 4 genera,
including Aspergillus, Penicillium, Mucor, and Rhizopus. Testing the ability to degrade pectin on pectin agar medium
showed that all mould strains were able to degrade pectin with the zone of clearance in the range of 10.33-29.33
mm. In which, XX2 strain has the highest ability to produce pectinase enzyme when fermenting based on orange
peel substrate should be selected for identification and the result revealed that the XX2 strain could be identified
as genus Aspergillus and primarily presumed as A. tamarii, A. flavus, and A. oryzae with the identical percentage of
91.04-91.88%.

Keywords: Aspergillus, mould, orange peels, pectinase.
Classification numbers: 1.6, 2.8

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

Cay c¢6 mai la mot nhom cdy dn qua quan trong va chiém
ty trong 16n trong nén nong nghiép thé gidi, dimg dau 1a
cam, chanh, quyt va budi. Tai Viét Nam, nhom cdy an qua
nay, dic biét 1a cam duoc trong phd bién va tré thanh ngudn
cung chu yéu trong cong nghiép ché bién nudc qua. Do do,
mot lugng 16n phu phém dugc tao ra & dang vo, cui, hat...
gay ra nhiing lo ngai vé 6 nhiém moi truong. Tuy nhién,
theo B. Rivas va cs (2008) [1], vo cam van con chira cac
chét dinh dudng nhu duong (16,9%), pectin (42,5%), tro
(3,50%), chit béo (1,95%) va protein (6,50%). Chinh vi vay,
nhiéu nghién ciru da dé xuat xir Iy ngudn chat thai tiém ning
nay nhu san xuat ethanol, acid citric, tinh du va ly trich cac
hop chat c¢6 hoat tinh sinh hoc [2]. Ngoai ra, v6i mot luong
pectin dang ké, vo cam ciing dugc sir dung 1am chét nén dé
san xudt enzyme pectinase tir cic nhom vi sinh vat.

Enzyme pectinase la mgt enzyme dugc st dung rong rai
trong nhiéu linh vue, dic biét la trong cong nghiép thuc
pham nhu chiét xuat nudc trai cdy, 1én men ca phé va tra,
cai thién mau sic va do trong ciia rugu vang hay trong cac
nganh cong nghiép dugc pham, dét, gidy va xir Iy nudc thai.
Hién nay, nhu ciu sir dung enzyme pectinase dang ting 1én
trén toan cau. Dé dap tng nhu ciu ngay cang ting d6i voi
enzyme ndy, qua trinh san xuét da duoc thyuc hlen thong qua
viéc Ién men nho vao céc vi smh Vat nhu ndm méc, ndm
men hay vi khuan. Trong d6, ndm mdc loai c6 kha ning san
xuit enzyme cao, do ching 13 nhiing vi sinh vat hoai sinh
va phat trién nho viée 1y chat dinh dudng tir moi truong
nén co thé tao ra mot sb lugng 16n cic enzyme ngoai bao
can thiét cho qua trinh chuyén hoa tir cac hop chit hitu co.
Céc enzyme dugc san xuat boi ndam mdc thuong dé dang
thu nhan va tinh ché nén nim mdc tré thanh ngudn cung cp
cac enzyme on dmh va ré tién trong cong nghlep [3]. Hién
nay, enzyme tir ndm chiém hon 50% tong s6 enzyme c6 mat
trén thi truong va dugc san xuét béi cac nAm mde chinh
nhu Aspergillus, Trichoderma, Penicillium va Rhizopus [4].
Hon nita, do ¢6 kha ning phan giai pectin cao nén nim méc
ciing 14 loai vi sinh vat chinh yéu lam hu hong vo cam sanh
trong qua trinh bao quan. Mic du nhiéu nghién ciru da phan
1ap cac vi sinh vat méi ¢6 ngudn gdc va dia 1y khac nhau
v6i cac dic diém chuyén hoa mong mudn, song tiy thudc
vao dic diém cua ting loai nguyén li¢u khac nhau, s€ c6 cac
dong nam mdc thich hop véi timg loai nguyén liéu. Vi vay,
trong nghién ctru nay, véi muc tiéu phan 1ap va tuyén chon
cac dong ndm mdc tir vé cam sanh c6 kha ning sinh enzyme
pectmase cao dé dinh huéng ung dung trong qua trinh san
Xuét pectlnase dwa trén chinh ngudn co chit vo cam. Tir do,
g6p phan giam thiéu 6 nhidm méi truong va dap tng nhu
cau sir dung enzyme pectinase hién nay.
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2. Doi tugny va phuong phap nghién ciiu
2.1. Nguyén, vit li¢u va héa chit

V6 cam sanh dugc thu gom tai cac chg, cac qufiy nuoc ép
trai cdy & dia ban TP Can Tho. Héa chit bao gom KH,PO,,
MgSO,.7H,0, (NH,),SO,, FeSO,, pectin, agar va cac moi
truong nudi ciy ndm mdc nhu potato dextrose agar (PDA),
czapek-dox agar (CZ), malt extract agar (MEA) dugc mua
tir cac san phim thuong mai ciia Merck (Birc) va HiMedia
Laboratories (An o).

2.2. Phan ldp va dinh danh so b cdc dong nam moc
hién dién trén vo cam sanh

Vo cam sanh duge rira voi nuée, dé rao va duoc cit nho
khoang 1-2 mm. Mau vé qua cam di cat nho duge dat trén
bé mit mdi truong PDA trong dia petri. Mau duoc u & nhiét
do phong trong khoang 3-4 ngay. Su phat trién ciia nim
mde dugce quan sat va ghl nhan dya vao hinh dang khuan
lac. Nam mdc duge cdy truyén nhiéu lan trén moi truong
PDA cho dén khi dugc cac dong ndm méc thuan. Nam mdc
dugc dinh loai hinh thai bang cach cdy chuyén cac dong
khuén lac thuan da phan 13p dugc sang dia petri chua moi
truong CZ va MEA. M&i dong ndm duoc cdy sang dia petri
va cdy 3 diém cach déu nhau trén mit moi trudng. Mau
dugc U ¢ nhiét d6 phong trong 7 ngay. Dic diém dai thé
(hinh dang, kich thudc, mau sic bé mat) bang mét thudng
va vi thé (khuan ty, bé mit cudng bao tir, hinh dang bao tir)
ctia nAm dugc quan sat bang kinh hién vi quang hoc (Leica,
DM3000). Cac dong ndm méc phén 1ap duoc xac dinh theo
khoa phan loai cua M.J. Carlile va cs (2001) [5].

2.3. Khdo sat khd ndang phan gidi pectin ciia cdac dong
ném méc da phan lgp

Céac dong ndm mdc khao sat dugc nudi ciy trong dng
thach nghiéng PDA, ¢ nhiét d6 phong trong, khoang 3-4
ngay. Nudc cit vo trung (5 ml) dugc cho vao dng nghiém dé
thu dich bao tir (107 bao ti/ml). Cac giéng thach véi duong
kinh 3 mm dugc tao trén moi truong pectin - agar (0,5-2%)
trong dia petri. Dich bao tir ndm médc (100 pl) dugc cho vao
mdi giéng va u trong 2 ngay. Tiép theo, dung dich Lugol
dugc trai déu trén bé mat thach dé ghi nhan kha ning phan
giai pectin dya vao duong kinh vong phan giai [6].

2.4. Tuyén chon dong ndm maoc sinh enzyme pectinase
cao trén nguon co chdt vo cam

Vo6 cam sau khi thu gom dugc loai bo ph?m vO xanh,
thu phan vo tring bén trong, rira sach bang nudc 4m 60°C,
dé rao rdi cit nho va siy & 55°C dén d6 4m khoang 10%.
Mau dugc nghién thanh bot va sang qua ray dé thu duoc
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v6 cam dong nhit vé kich thude. Cac dong ndm mée duge
tuyén chon tir thi nghiém trén dugc nudi trong éng thach
nghiéng PDA ¢ nhiét do phong trong 3-4 ngay. Nudc cat vo
tring (5 ml) dwoc cho vao 6ng nghiém dé thu dich bao tur
(107 bao tir/ml) va chuyén sang binh tam gi4c chira sin moéi
truong bao gém 0,5% KH,PO,, 0,05% MgSO,.7H,0, 0,1%
(NH,),SO, va 0,0005% FeSO, (pH 5,0) duoc bd sung 2%
bot vo cam. Céac dong ndm mdc duge u lic voi toe do 120
vong/phut trong thoi gian 4 ngay ¢ nhiét do phong. Mau
nudi cdy duge ly tim ¢ 5.000 vong/phut trong 10 phat dé
thu enzyme ngoai bao. Cac giéng thach v&i duong kinh 3
mm trén moi truong pectin - agar (0,5-2%) trong dia petri.
Dich enzyme ngoai bao (100 ul) dugc cho vao giéng, day
nép dia petri, giit trong t G lanh & 4°C trong 8 gid, sau do
nudi u 2 ngay ¢ 30°C. Dung dich Lugol dugc trai trén bé
mat thach dé xac dinh kha ning phan giai pectin dwa vao
duong kinh vong phan giai [6].

2.5. Pinh danh dong ndm méc cé khda ning sinh
enzyme pectinase cao

Dong ndm méc tuyén chon dugc ly trich DNA nhu
sau: khuan lac nAm mdc sau khi nudi cdy 48 gio trén moi
truong PDA duoc chuyén vao ong tube 2,2 ml ciing vién
bi sat dé pha mau bang may lic trong 1 phut. Mot ml lysis
buffer (mM Tris-HCI pH 8, 10 mM EDTA, 2% SDS, 1%
B-mecaptoethanol, 100 pug proteinase K) duoc cho vao
tube va lic trong 1 phut. Tiép theo, miu dugc u ¢ nhiét
do phong trong 20 phut va ly tam 12.000 vong/phut trong
10 phut. Phan dich trong (khoang 500 pl) dwgc hut chuyén
vao tube méi va bd sung mot luong tuwong duong ethanol
95%, lac déu. Sau khi i & nhiét do phong it nhat 30 phut,
mau dugc ly tim 12.000 vong/phut trong 10 phut va loai
bo phan dich trong. Phan két tiia dugc rira bang 500 pl
ethanol 70% (2 lan) va dé kho ¢ nhiét do phong. Mau két
tia duoc tai huyén bang cach hoa tan DNA trong 100 ul
TE 0,1X da 6n dinh pH rdi trir -20°C. Trinh ty ving ITS
dugc khuéch dai bang k¢ thuat PCR dya trén cip moi
ITS1 (5TCCGTAGGTGAACCTGCGG3’) va ITS4
(5’TCCTCCGCTTATTGATATGC3’) [7]. Phan tng PCR
duogc thuc hién véi tong thé tich cta phan Gng 14 25 pl trong
d6 9 pl Mytaq mix 2X, 1 ul moi ITSI, 1 pul moi ITS4, 3 pl
DNA khuén va 11,0 pl dH,0O. Phan tmg PCR dugc thuc hign
theo chu trinh: (95°C trong 3 phut) x 1 chu ky, (95°C trong
1 phut, 55°C trong 30 giay, 72°C trong 1 phut) x 35 chu ky,
(72°C trong 7 phut) x 1 chu ky, dumg phan tng ¢ nhiét do
phong. San pham PCR dugc dién di trén gel agarose, DNA
dugc quan sat va chup hinh gel bang may Bio-Rad va giai
trinh ty ving ITS1/ITS4 trén may ABI 3130. Cubi cing,
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két qua giai trinh ty duoc so sanh v&i trinh ty ndm méc trén
ngan hang dit liéu cta ngan hang gen NCBI bang cong cu
Nucleotide BLAST.

2.6. Phén tich va xir Iy s6 ligu

Két qua duge xur 1y va v& biéu dd bang phan mém
Microsoft Excel 2013 (Microsoft Corporation, Hoa Ky).
S6 liéu dugc xir Iy thdng ké bang phan mém Statgraphics
Centurion XVI (Statpoint Technologies Inc., Hoa Ky).

3. Két qua va ban luan

3.1. Phén lgp va dinh danh so bg cdac dong nam moc
hién dién trén vé cam sanh

Theo ddi sy phat trién cia ndm mdc trén méi truong
PDA trong khoang 3-4 ngay cho théy, sy phat trién ciia nam
mdc véi mau sic ban dau 1a tring, sau d6 chuyén dan thanh
mau xanh, vang, den, xam. Chon nhitng khuén lac roi ¢
dic diém gidng véi khudn lac ndm méc, cdy chuyén nhidu
lan trén moi truong PDA dé loai bo tap nhiém. Két qua thu
dugc 6 dong ndm mdc thuan bao gém b1, X1, XX2, XV,
V1vaTl (hinh ).

Hinh 1. Cac dang khuén lac phan lap dworc.

Céc dong nim nay duogc cdy lan luot vao cac dia petri
¢6 chira moi truong MEA va CZ dé xac dinh hinh thai. Mau
dugc nudi cay ¢ nhiét do phong trong vong 7 ngay de quan
sat va ghi nhan ddc diém khuan lac cta cac dong nam moc
trén hai méi trudng. Két qua cho thiy, khuan lac trén moi
truong MEA c6 dang gan tron dén tron, khuan ty moc day,
¢o6 ranh cao thép khéac nhau. Trong khi do, cac khuén lac
trén moi truong CZ déu c6 dang gan tron dén tron, bé mat
¢6 nhiéu chim, thua. Khuén lac c6 cdc mau nhu vang, tréng,
xam, mat dudi c6 mau vang doi khi tring. Pudng kinh khuan
lac ctia cac dong ndm mdc trong khoang 22,0-39,3 mm trén
mbi trudng MEA (trir dong khuan lac T1 moc kha nhanh) va
tir 15,3 dén 33,6 mm trén moéi truong CZ. C6 thé thdy, tuy
theo timg loai méi truong ma cac dong nim c6 dudng kinh
khuén lac cling nhu biéu hién mau sic khac nhau.
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Két hop quan sat cac dic diém vi thé dudi kinh hién vi
cho thiy cac dong 1, X1 va XX2 du ¢ hinh dang mau sic
khuén lac khic nhau nhung tt ca cic dong nam trén déu co
bao tir dinh hinh cau vai kich thude 3-6 pm, két thanh timg
chudi, cudng bao tir trong sudt, bong dinh gia dang hinh
cau gidng v6i két luan cua R. Thilagam va cs (2016) [8] khi
moé ta vé dong nam thudc chi Aspergillus. Quan sat dong
nam XV c6 dic diém hinh thai twong tu nhu chi Penicillium
véi khuén lac ¢6 mau vang, xanh luc bao ti két chudi dai
dinh vao nhau & cuéng thé binh, sgi nAm c6 vach ngan va
phan nhanh, bao to c6 dang hinh cau kich thuée 2,5-3,0
um, twong tw nhuw mé ta cta S. Ulhan va cs (2005) [9] vé
dic diém hinh thai cua chi Penicillium duge phan lap tr dét
ndng nghiép ¢ Eskisehir (Thé Nhi Ky). Dong nam V1 sau
24 gio da thay xuét hién khuin ty mau vang, nim c6 16p
mang nhiy bam vao bé mat méi trudong, quan sat dudi kinh
hién vi bao tir ¢6 hinh elip kich thuéc 2,5x6,0 pm, cudng
boc bao tir phan nhanh, tir 6 cho thiy dong ndm V1 thudc
chi Mucor [10]. Riéng dong ndm T1 c6 hé khuan ty phat
trién rat nhanh, chi sau hai ngay nuéi cy to nim tran khip
moi truong, khudn lac c6 mau tring bong va nau den. Soi
nam mau nau, c¢6 vach ngan, phan nhanh, bao tir ¢6 hinh cau
duong kinh 4,6-6,6 um, ti (bong) bao tir ¢6 hinh cau hodc
hinh bau duc c¢6 dudng kinh 60-65 um khi dugc quan sat
dudi kinh hién vi. Nhiing dic diém nay cho thy, day la ch1
Rhizopus [11]. Cac dic diém nay cua cac chung ndm mdc
phan lap dugc mé ta chi tiét & cac bang 1, 2 va hinh 2.

Bang 1. Dic diém dai thé va vi thé cia nAm méc da phan Iap trén moi
trwong malt extract agar sau 7 ngay.

» Dic diém dai thé Diic diém vi thé
Y . P
hiéu ) Duomg . Be mt Hi
Hinh dgng Mau sac kinh trung ~ Khudn ty cuong l i d e
) o bao tir
binh (mm) bao tir
py ~ Gatoncanbal — Made, 0., Pindkih gl g )
min day, c6 ranh thap ~ trang ¢ vach ngin
L L T S L e
min, ria c0 mdu trang  nhat, trang ¢0 vach ngin
Gén tron dén tron,
xxp OMmmLIOC o ooh 0eg  Crmmhinh ol Hinhh
thap, tam khuan lac ¢ vach ngin
bong lén
Tron to nm min mau R .
XV ving, moc cao, tim Mau ) 22,0£2,6 Pl'1an' nhank}, Goghé  Hinhciu
o vang ¢0 vach ngan
bi lom
Gén tron dén tron
Vi to r}am flal, dé ;tham Mau vang 303412 Plylan' nhanl}, Niin Hinh cip
nudc, tim khuan lac ~ nhat ¢ vach ngin
bi 1om.
To ném moc day, phat
trién rat nhanh, bao el Lo
T imkbdpbémitda, U gggeg  PRAMTRENRL, e
den ¢0 vach ngin

du |3 nhimg chim
mau den
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Bang 2. Dac diém dai thé va vi thé cia nAm méc da phan lap trén moi
trwong czapek-dox agar sau 7 ngay.

Dic diém dai thé Dic diém vi thé
Ky ” I
Durong Bé mt
e , q . Hi
il Hinh dang Mau sac kinh trung ~ Khudn ty cuong l b d e
N > baotir
binh (mm) bao tir
Hinh tia toa tron, hat Mau den, Phin nhénh. 6
bl dencangthuakhi  mautding 20306 L Nhin Hinh ciu
' vach ngan
Ve tam duc
Gén tron, to ndm Mau nau Phin nhénh. 6
X1 minthip miu nhatmau 240415 0 T Nhan Hinhcdu
- : vach ngin
trang ndu trang
Ut 1 Phin i, c6
XX2  mitxp,ogita  Mauxanh 19312 7T Goghé  Hinhcdu
A vich ngin
0 lén
Tron dén g?m tron, . NV
XV bimsitvimitmei VMg Phinshinhod o h kol
A vang vach ngin
truong
Tron dén gan ron,
v (ovmmhunhng ving  Betls  ChmmbbS vl Hinhelip
ngén, d& thém nucc, vach ngin
thip dan vé tim
To ndm mau tring,
Mt e aseep  CRIMILG e ik
khap moi truong, vach ngin
khong bam chat

T1

[

Hinh 2. Cuéng bao tir va bao ttr clia cac dong ndm phan lap.

Nhin chung, nam soi duogc phan 1ap tir vo cam sanh kha
da dang vé chung loai. Trong 6 dong dugc phan lap thi c6 3
dong dugc xac dinh 1a thudc chi Aspergillus, 1 dong thude
chi Penicillium, 1 dong thudc chi Mucor va 1 dong thude
chi Rhizopus.

3.2. Khdo sdt kha nang phdn gidi pectin cia cdc dong
nédm méc da phén lgp

Viéc khao sat kha nang phan giai pectin ciia cac dong
nam méc sau khi phan lap 1a budc dau tién cho viéc tuyén
chon dong ndm mdc thich hop sinh enzyme pectinase cao
thity phan pectin vo cam sanh. Thi nghiém dugc tién hanh
va danh gia thong qua duong kinh cua vong phan giai pectin.
Dua trén cac s6 liéu ghi nhan ¢ bang 3, c6 thé thiy, tit ca
cac dong ndm mdc dd phan 1ap c6 déu c6 kha ning phén
giai pectin, v6i kich thudc vong phan giai nam trong khoang
10,33-29,33 mm. Trong dd, dong XX2 c6 duong kinh vong



phan gidi cao nhat (29,33 mm) va khac biét ¢6 ¥ nghia thong
ké so voi cac dong con lai (bao gdm dong dbi ching), &
muc ¥ nghia 5%. Cac dong V1 va P1 c6 kha nang phan
giai pectin & muc trung binh (15-20 mm) v6i duong kinh
phan giai 1an luot 14 18,33 mm va 19,00 mm. Ba dong con
lai dugc xép vao nhoém c6 kha nang phan giai pectin & mirc
thip (<15 mm), trong d6 dong XV thudc chi Penicillium co
kich thudc vong phan giai thap nhét voi 10,33 mm.

Bang 3. Kha nang phan giai pectin ciia cac dong ndm phan lap.

Dong nim méc  Pwong kinh vong phan giai Khé niang phan
phén lap pectin' (mm) giai?

bl 19,00¢ ++

X1 14,67¢ +

XX2 29,332 +H+

XV 10,33¢ +

\"2! 18,33¢ ++

T1 13,00¢ +

bC+ 24,330 HLE

*G_hi chu: '*: Céc gia tri trung binh (3 1an 13p lai) trong cling mot cot theo sau c6
mau t gidng nhau thé hién sw khac biét khdng cé y nghiia vé mat théng ké & murc
d6 tin cay 95%, cac chi cai khac nhau thé hién sw khac biét ¢ ¥ nghfa thdng ké.
2z Mtre d6 phan gidi pectin: (+): <15 mm; (++): 15-20 mm; (+++): >20 mm.

Nhin chung, két qua cho thiy cic dong nidm cé kha
ning phan giai pectin tot nam trong nhom phan loai cta
chi Aspergillus. Cac nghién ciru trude day ciing cho thdy,
chi Aspergillus néi chung hay 4. niger n6i riéng dong vai
tro chinh trong qué trinh san xuét pectinase, vi sy phat trién
lau doi cta chung nay trong cac nganh cong nghi¢p 1én men
va dugc xem la mdt sinh vat an toan [12]. Bén canh do, W.
Gong va cs (2015) [13] cling bdo cdo, ham lugng pectinase
sinh ra tir Aspergillus (40,66%) cao hon so v&i Penicillium
(27,91%) va Trichoderma (2,86%).

Thong thudng, cac ching nim mdc c6 kha ning sinh
truong va hé khudn ty phat trién trén moéi truong voi ngudn
carbon duy nhét 1a pectin, nén diéu nay chi xac dinh so bd
cac dong ndm mdc c6 hoat tinh pectinase, ma chwa danh gia
chinh xé4c khd nang sinh pectinase cua ching. Tt do, chon
dugc 3 dong nam mde gdbm P1, XX2 va V1 dé khao sat kha
ning sinh enzyme pectinase cao trén ngudn co chét vo cam
sanh.

3.3. Tuyén chgn dong ndm moc co khd nang phdn giai
pectin tir nguon co chdt vo cam

Kha nang phan giai pectin tir vo cam sanh dugc xac dinh
dua trén duong kinh vong phéan giai pectin, két qua duoc
trinh bay trong bang 4.
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Bang 4. Kha ning tdng hop enzyme pectinase phan giai pectin vé cam.

Dong nim mée Puwong kinh vong phan gidi  Kha ning phan

phén 1ap pectin' (mm) giai?
b1 18,33° ++
XX2 31,000 T
Vi 10,33¢ T

*Ghi chu: ': Cac gia tri trung binh (3 Ian I3p lai) trong cling mét cot theo sau ¢o
mau ty gibng nhau thé hién sw khac biét khong c6 y nghiia v& mat théng ké & murc
d6 tin cay 95%, cac chir cai khac nhau thé hién sw khac biét co y nghia théng ké.
2 Mtre d6 phan gidi pectin: (+): <15 mm; (++): 15-20 mm; (+++): >20 mm.

Hinh 3. Vong phan giai pectin ctia dong ndm méc XX2.

Tir két qua thong ké & bang 4, c6 thé thay, dong ndm
XX2 thé hién kha ning sinh enzyme pectinase cao nhat, véi
duong kinh vong phan giai dat 31,00 mm (hinh 3). Hai dong
nam P1 va VI c6 kha ning phan giai pectin & mic thap
hon, véi duong kinh vong phan giai lan luot 1a 18,33 va
10,33 mm. Diéu nay cho thay, két qua cta nghién ctru nay
¢6 su tuong dong vai két qua cong bd ciia T.T.D. Phan va
cs (2018) [14] da phan 1ap duge cac dong ndm mde tir vo
¢l qua giau pectin. Két qua ghi nhan chi c6 khoang 8,9%
dong nim méc c6 dudng kinh vong phan giai pectin 16n hon
15 mm, voi kich thudc dao dong tir 19 dén 29,3 mm. Bén
canh d6, két qua thu duoc tir nghién cru ndy cao hon so voi
két qua nghién ctru cia P.L. Reddy va cs (2012) [15] khi
chi chon dugc 1 dong A. ﬂavus trong 44 dong phan lap, co
kha nang phan giai pectin t6i da 1a 15,00 mm. Nhin chung,
dong nim XX2 duoc chon dé dinh danh do c6 kha nang sinh
enzyme pectinase cao nhit, khi nuéi cy trong méi truong
chtra ngudn pectin vo cam.

3.4. Pinh danh dong ném méc cé khd ning sinh phin
gidi pectin cao

Sau khi khdo st trén mdi truong pectin - agar cling nhu
tuyén chon thong qua viéc 1én men dua trén ngudn vo cam
1a ngudn carbon duy nhét, dong ndm XX2 duoc chon dé
dinh danh thong qua cac budc nhu trich ly DNA, phan (rng
PCR va giai trinh tu. Két qua phan ung PCR cho san pham
¢6 chat luong tdt, voi mot bang ré duy nhét trong mdi dong
nam trén gel dién di, & vi tri 600 bp (hinh 4). Didu nay phu
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hop véi cac nghién ctru trude, khi sir dung cap moi ITS1 va
ITS4 dé khuéch dai gen ITS1, 5,8S, ITS2 trén cac dong nam
1a khoang 500-600 bp [7].

600

Hinh 4. Két qua dién di kiém tra DNA ndm méc (M: thang chuén; 1: dong
XX2).

Giai trinh tu gen vung ITS (internal transcribed spacer)
trong pham vi ITS1, 5,8S va ITS2 cho két qua ving ITS cua
dong ndm mébe XX2, vai téng sd nucleotide 14 660. Trinh ty
cua vung nay duoc phan tich va so sanh trén ngan hang gen
NCBI bing céng cu BLASTN. Két qua so sanh duoc thé
hién trong hinh 5.

Max Total Query E  Per Ac

Score Score Cover value  Ident Len ACCeSSON
v

Description
v

Scientiic Name
v

S |«

86 1482 97% 00 91.88% 889 ONB195TI-

5 889 1110 9% 0.

Aspergilus flavus isolate GHP /SRLAAHI2018 inteml transcribed spacer 1, partial sequence; 5.83 ribosoml ... 91.85% 734 MK281652."

80 1019 %% 0.

Aspergillus flavus isolate Asp-7862 internal transcribed spacer 1, partial sequence: 5.8S ribosomal RNA gene, ... Aspergills flavus 91.77% 693 MF152937.1

91.38% 743 FJ6544851

Asperqillus sp. SV/09-11 188 ribosomal RNA gene, artial sequence:; infemal transcribed spacer 1, 5.88 ribos... Asperqilus sp. S... 874 1014 97% 0.

Aspergillus fiavus isolate 2101954 small subunt ribosomal RNA gene, partial sequence; inferal transcribed sp.. Aspergilus flavus 870 1010 97% 00  91.93% 627 MNS37796.

9 %% 0.

91.05% 650 MF152945.1

175 % 0.

Asperglus flvus st Beca 43 sl suburit bosomal RNA gene, paral sequence; nernal anscribed sp 910% 849 KY234260.1

151 9% 0.

Asperqillus fiavus strain Beca_79 small subunit ribosomal RNA gene. parial sequence; intemal franscribed sp. 90.77% 859 KY234275.4

Aspergilus oryzae sirain 8V/09-09 188 ribosomal RNA gene, partal sequence; infera transcribed spacer 1, ... Aspergilusoryzae 845 984 97% 00 91.04% 646 FJ6544834

Aspergilus flavus strain Beca 5 intemal transcribed spacer 1, partial sequence; 5.83 ribosomal RNA gene and.. Aspergilus flavus 839 1137 97% 00  90.62% 816 KY234263.1

Hinh 5. Ty Ié twong ddng cta dong ndm méc XX2 so vé&i cac dong ndm
trén NCBI.

Dura vao hinh 5 ¢6 thé thay, trinh ty ITS cia dong XX2
cb d6 twong dong voi cac loai thudce chi Asperillus, bao
gdm A. tamarii (ON819577.1), A. flavus (MK281652) va A.
oryzae (F1654483) lan luot 1 91,88, 91,85 va 91,04%. Nhu
vay, v6i két qua nay co thé xac dinh dong XX2 thudc chi
Asperillus. Cac enzyme pectinase duoc thu nhan chu yéu tir
loai ndm soi nhu 4. niger, A. oryzae, A. awamori, A. sojae,
Trichoderma viridiae, T. virens, Penicillium griseoroseum
va Phanerochaete chrysosporium da dugc nghién ctru trude
day. Trong d6, A. niger c6 kha ning sinh nhiéu enzyme
pectinase khi nudi cdy trong moi truong thich hop. Ché
phém enzyme tur vi sinh vat nay da dugc Cuc Quan ly Thuc
pham va Dugc pham Hoa Ky chip nhéan. Trong s céc loai
¢6 d6 twong dong voi dong XX2, A. tamarii 14 loi it phd
bién hon. Tuy nhién, nghién ctru san xuét pectinase va tdi
wu hoa diéu kién 1én men tur loai nay da dugc thyc hién
trén co chit vo xoai [16]. Hon nita, M. Shanmugavel va cs
(2018) [17] con nghién ctru st dung A. tamarii trong qua
trinh 1én men rin cac phu phdm néng nghiép dé san xuét
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pectinase va ing dung c¢6 hiéu qua trong viéc chiét xudt sic
t6 sinh hoc hay tao cac ché pham phén hity sinh hoc. Do do,
A. tamarii c6 thé xem 1 loai hitu ich cho céc img dung cong
nghiép, dic biét 1a trong nganh cong nghiép thuc pham boi
d0 an toan cua no.

Mot loai khac phé bién, an toan va twong déng v6i dong
XX2 la A. oryzae. Ching ciling dugc ghi nhan la cé kha
nang san xuét pectinase v6i hiéu suat cao, da duoc nghién
ctru cac didu kién t6i uu cho qué trinh 1én men vo ciia cac
loai cdy c6 mui [18]. Ngoai ra, két qua giai trinh tu cho thy,
dong XX2 ciing c6 thé 1a 4. flavus. Mot s6 nghién ctru gan
day cling cho thy, su c6 mat cua A. flavus v6i kha ning
sinh enzyme pectinase. Cu thé 1a trong nghién ctru ctia J.H.
Doughari va cs (2019) [19] da chon dugc dong A. flavus cé
hoat tinh polygalacturonase cao trong cac dong phan lap va
tdi wu viée san xuat trén vo cam. Tuy nhién, can can nhéc
viée st dung A. flavus trong san xut pectinase dé ing dung
trong nganh céng nghiép thuc pham bai dic tinh sinh doc
t6 aflatoxin ciia no.

Nhin chung, dong Asperillus sp. XX2 c6 tiém niang dé
san xuit enzyme pectinase nhung can tién hanh xac dinh tén
khoa hoc mét cach chinh xac hon, ciing nhu tiép tuc cac thir
nghiém va chimg minh vé d6 an toan cua ching nam nay
trén dong/thuc vat trudc khi st dung trong nganh thuc phém
phuc vu con nguoi.

4. Két luan

Phén lap cac dong nAm méc trén vo cam sanh cho thay su
da dang cua cac loai nam mdc, véi sy hién dién cua 6 dong
nam moc thudc 4 chi bao gdm: Aspergillus, Penicillium,
Mucor va Rhizopus. Tét ca cac dong nim mdc duge phan
1ap déu c6 kha niang phan giai pectin. Trong d6, dong XX2
¢6 kha niang sinh enzyme pectinase cao nhét, théng qua
kha ning phan giai pectin tir ngudn co chét vo cam sanh,
voi duong kinh vong phén giai pectin dat 31,00 mm. Giai
trinh tu va so sanh trén NCBI cho théy, dong XX2 thudc chi
Asperillus, trong d6 cho thiy do tuong dong cao véi loai
A. tamarii, A. flavus hay A. oryzae. Do d6, voi muc dich
tmg dung dong ndm méc Asperillus sp. XX2 dé san xuit
pectinase ding cho thuc phdm can phai ¢6 nhiing nghién
ctru sau hon, dé dinh danh chinh xéac tén loai va danh gia do
an toan ciia chung nim nay.

LO1 CAM ON

Nghién ctru duge hd tro kinh phi thyc hién thong qua dé
tai nghién ctru khoa hoc, theo hgp déng thuc hién nhiém vu
khoa hoc va cong nghé s6 10/HD-SKHCN ngay 18/10/2021
giita S& Khoa hoc va Cong nghé TP Can Tho va Trudng Pai
hoc Céan Tho. Céc tac gia xin chan thanh cam on.
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Phén 1ap va tuyén chon cac chiing vi khuan
sinh lipase tir nwoc thai nha hang

Bach Ngoc Minh*, Nguyén Thi Anh Thuw, Nguyén Thi Thanh Kiéu, Huynh Hoan My
Vién Sinh hoc Nhiét doi, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 9/621 Xa I6 Ha N¢éi, phwong Linh Trung, TP Thu Bire, TP H6 Chi Minh, Viét Nam
Ngay nhén bai 21/10/2022; ngay chuyén phan bién 24/10/2022; ngay nhan phén bién 25/11/2022; ngay chép nhan dang 28/11/2022

Tom tiit:

Chit thai sinh hoat dang 1 van dé nan giai tai cac do thi 16n. Cac chit thai dang 16ng tir dich vu iin udng lau ngay
s& két vang trén mit nuwée, giy 6 nhiém méi truwong va lam tic nghén dong chay trong hé thong cong. Nghién ctru
nay nhiam chon lgc chiing vi khuin c6 kha niing sinh lipase cao, c6 thé sir dung dé xir Iy 6 nhiém do chét thai long c6
lipid tir cac nha hang in udng. Két qua phan lap dwoc 50 chiing vi khuin ¢6 hoat tinh lipase tir miu nwéc dwoe lay &
nha hang thudc cic khu vue tai TP H6 Chi Minh. Tién hanh sang loc dwa vao duwong kinh vong phén giai lipid, tuyén
chon dwoc 10 chiing c6 vong phan gidi 9-11 mm. Két qua dinh lweng cho thiy, chiing GV-04 va BT-06 dwoc phian
1ap tir miu nuée thai & khu viee quan Go Vap va Binh Thanh cho hoat d9 lipase cao nhit (GV-04 1a 0,3250 UI/ml,
BT-06 1a 0,3158 UI/ml). Két qua dinh danh cho thiy, hai chiing GV-04 va BT-06 lan lwot 1a Bacillus subtilis va
Bacillus amyloliquefaciens.

Tir khod: Bacillus amyloliquefaciens, Bacillus subtilis, lipase, phan giai lipid.

Chi s6 phin logi: 1.6, 2.8

Isolation and selection of lipase-producing bacteria from

restaurant wastewater
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Abstract:

Domestic waste is a problem in big cities. Liquid wastes from food and drink services can be clumped to form a fatty
layer on the water surface, causing environmental pollution and clogging the flow of the sewer system. This study
aims to select bacterial strains capable of producing highly active lipase that can be used to deal with pollution from
liquid waste containing lipids from restaurants. There are 50 strains of bacteria with lipase activity that have been
isolated from water samples collected at restaurants in Ho Chi Minh city areas. Screening based on the diameter of
the lipid degradation zone, 10 selected strains have a resolution ring of 9-11 mm. Quantitative results showed that
strains GV-04 and BT-06 isolated from wastewater samples in Go Vap and Binh Thanh districts areas showed the
highest lipase activity (GV-04 was 0.3250 Ul/ml, BT-06 was 0.3158 UI/ml). The identification results showed that the
two strains, GV-04 and BT-06, were Bacillus subtilis and Bacillus amyloliquefaciens, respectively.

Keywords: Bacillus amyloliquefaciens, Bacillus subtilis, lipase, lipolysis.
Classification numbers: 1.6, 2.8
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1. Ddt van de

Theo cac nghién clru ciia Pai hoc Arizona (Hoa Ky) vé
ty 18 rac thai trong nha hang, dau m& chiém tir 9,55% tGi
11,3% tong s6 lwong thyc pham nhéap vao [1]. Cac chét thai
dau m tir thyc pham thira c6 thé gay tic nghén dudng cong,
gdy ra cac mui hoi thdi, kich thich su ting truong cta vi sinh
vat gdy hai [2]. Cac phuong phap xir Iy dau m& trong nuée
thai bang vat Iy nhu str dung cac thiét bi danh tan ma, hut
b6 md; hodc xir Iy bang phwong phap hoa hoc dé pha vo
16p dau mé rdi xa vao méi truong. Tuy rang, bién phap nay
hiéu qua va dé tim kiém hoa chat, xir Iy nhanh nhung lai tén
kém. Ngoai ra, cac hop chit nay rat doc hai cho con ngudi
va gy 6 nhiém moi trudng. Str dung vi sinh vat xir Iy nuée
thai 1a giai phap ma con nguoi dang huéng dén, dé giap moi
treong sach hon. Pay cling la giai phap than thién vdi moi
truong. Vi sinh vat c¢6 kha ning s dung dau m& thira lam
ngudn dinh dudng, phan hily hoan toan va gitp loai bo 16p
dau mé& co trong dudng dng [3].

Hau hét lipase vi khudn c6 ngudn gbc tir cac loai thude
Bacillus [4, 5]. Mot s6 khac tir cac chi Acinetobacter,
Alcaligenes,Burkholderia, Chromobacterium,Pseudomonas
[6, 7]. Nhiéu loai trong cac chi nAm Aspergillus, Candida,
Humicola, Mucor, Penicillium, Rhizopus va Yarrowia sinh
lipase manh, dugc nghién cttu va ing dung & céac linh vuc
khéac nhau [8]. Véi sy da dang 16n vé dic tinh, kha nang
xuc tac hinh thanh nhiéu lién két ester khac nhau, cac lipase
vi sinh vt 1a d6i tuong hip din cho nhing tmg dung cong
nghi€p. Hién nay, cac nha khoa hoc da thuc hién cac nghién
ctru dé dua cac enzyme hoat dong trong didu kién pH kiém
vao nhiéu linh vuc cong nghiép khac nhau, dac biét 1a cong
nghiép san xudt chét tiy rira va xir Iy méi trudng [9].

O Viét Nam, mot sb nghién ctru vé lipase da dugc bao
cdo. Tac gia D.M. Lam va cs (2012) [10] da phan 1ap ching
vi khuan sinh téng hop lipase tr nude thai va khao sat hoat
tinh lipase cua 102 ching Pseudomonas. T.D. Khoa va cs
(2011) [11] da nghién ctru thu nhan va thir nghiém hoat tinh
lipase trén 10 chung Bacillus. D.M. Lam va cs (2012) [10]
da phan 1ap 250 chung Bacillus tir rung ngdp man, chon ra
8 chung c6 kha nang sinh lipase kiém, hoat dong 6 pH 9 va
noéng d6 mudi 3%. T.T.B. Lan va cs (2012) [12] d& nghién
cuu viéc su dung enzyme lipase tt Candida rugosa va
Porcine pancreas x0c tac phan (mg transester hoa dau dira.

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

Bén mau nude thai duoc thu & cubi duong xa thai hodc
bé ling nude thai tai cic nha hang & 4 quan: Phii Nhuan
(PN), Go Vép (GV), Binh Thanh (BT), Tha BPuc (TD).
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Phuong phép liy mau duoc quy dinh & TCVN 5999:1995
(ISO 5667/10: 1992) vé chat luong nudc - 1dy mau - hudng
dan ldy mau nude thai.

2.2. Phwong phap nghién cvu

Phdn Idp vi khudan cé kha néng sinh lipase: Cac mau
nudc thai dugc pha lodng toi ndng d6 thich hop dé phén lap
0 37°C trong 48 giod, trén moéi truong TBA (Tributyrin agar)
[13]. Céac khuan lac xuat hién vong phéan giai xung quanh
dugc tuyén chon dé tiép tuc sang loc bang phuong phap
dinh tinh va dinh luong, nham xéc dinh hoat tinh enzyme.
Thanh phan méi truong TBA duoc liét ké & bang 1.

Bang 1. Thanh phan méi trwdng Tributyrin agar phan lap vi khuén.

Thanh phén Nong dd (g/1) Thanh phin  Ndng dd (g/l)
Peptone 5 K,HPO, 0,5
Tributyrin 10 KH,PO, 0,5

Cao ndm men 3 Agar 15
Ammonium nitrate 10 pH 7,5-8,0

Phuwong phap dinh tinh xac dinh kha nang sinh lipase:
Dich vi khuan nudi cay sau 48 gio trén moi trudng Lysogenia
Broth (LB) long (peptone 10 g/l, cao nam men 5 g/1, NaCl 10
g/l) c6 bd sung 1% dau olive duoc nhii hod. Sau do, hut 40
ul dich khuén sau khi lic ting sinh 1én gidy loc duong kich
1,5 cm trén dia moi truong thach TBA, do duong kinh vong
phan giai sau 48 gio.

Phuwong phap dinh luwong xac dinh kha nang sinh lipase:
Sir dung phuong phip do quang phd hip thu véi co chat la
p-nitrolphenyl palmitate (p-NPP) & budc song mat do quang
(OD) 410 nm [14].

Bdc diém hinh thai va sinh héa: Céc chung duoc lya
chon d3 dugc kiém tra hinh thai, sinh héa nhu kha nang di
dong; thir nghiém kha nang sinh H,S va kha nang sir dung
duong trén moéi truong TSI (Triple-sugar iron agar); kha
nang chuyén ho4 citrate, san xut indole, hoat tinh oxidase,
kha nang chiu man va hinh thanh ndi bao tir [15].

Binh danh bcing sinh hoc phdn tir: Mau vi khuén duoc
gtri dinh danh tai Phong Thi nghiém vi sinh thudc Vién Sinh
hoc Nhiét doi. Phuong phéap phan tich dua vao trinh tu gen
16S rDNA duoc nhan 1én bang ky thuat PCR v6i cap moi
27F (5’ AGAGTTTGATCCTGG CTCAG3’) va 1492R (5'-
GGTTACCTTGTTACG ACTT - 3°). Sir dung phan mém
BLAST dé so sanh muc d6 twong dong cta chudi trinh tir
vung 16S rRNA voi dir liéu trén ngan hang gen ciia NCBI
(National Center for Biotechnology Information) dé xac
dinh tén loai ciia ching vi khuan [15].

48
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X Iy 56 liéu: Tét ca cac thi nghiém duoc thyc hién 3 lan
dé 14y gié tri trung binh. Két qua dwoc xir Iy théng ké bang
phan mém Statgraphics Centurion XV dé kiém tra sy khac
biét gitra cac két qua thu dwoc & mirc ¥ nghia 0=0,05.

3. Két qua va ban luan

3.1. Két qud phén lgp cdc chiing vi sinh vit cé khi
nang sinh lipase

Két qua phén 1ap ¢ ndng d6 10, 10-° thu duoc 50 ching
vi sinh vat c6 duong kinh vong phan giai khac nhau trén
moi truong TBA. Trong d6 c6 10 chung vi sinh vat c6 vong
phan gidi cao tor 9 mm trd [én. Cac ching nay s€ dugc lam
thuan, giit gidng va tién hanh cac thir nghiém tiép theo. Trén
hinh 1 1a cac hinh anh mét sb khuén lac dic trung trén moi
truong phan 1ap TBA.

Hinh 1. Cac chiing vi sinh vat c6 kha nang phan giai lipid phan lap dwoc
& 4 khu vwe. GV: Go Vép; BT: Binh Thanh; TD: Tha Btrc; PN: Phd Nhuan.

3.2. Két qua kiém tra cdc dic tinh sinh hod

Céc chung dugc chon lgc dugc nhudm gram va tién
hanh thir nghiém céac phan tmg sinh héa co ban, dé phéan loai
s0 bo cac chung vi khudn. Bang 2 thé hién két qua nhuom
gram cua 10 chung vi khuén duoc chon, quan sat dudi vat
kinh 100X.

Két qua nhugm gram cua 10 ching duoc khao sat, tit ca
déu c6 hinh que dai kich thudc dao dong 1-3 um. Trong do,
c6 4 chung gram 4m va 6 ching gram dwong, 4 ching xép
chudi dai va 6 chung 1a cac té bao don.

Bang 2. Mé ta hinh dang té bao cua 10 ching vi sinh vat dwéi vat kinh

Két qua kiém tra cac dic tinh sinh héa duogc thé hién &
bang 3. Ca 10 chung déu c6 kha ning di dong, phat trién
dugc trong moi truong hiéu khi va c6 phan tng oxidase
dwong tinh. C6 6 ching c6 kha niang phat trién trong moi
truong ky khi, 7 ching c6 phan g Citrate duong tinh, 8
chung c6 kha nang sinh bao tir, 2 ching c6 phan tng Indole
duong tinh. Hau nhu cac ching dwoc phan 1ap khong sir
dung dugc Lactose va Sucrose (9/10 chung) va c6 2 ching
khong st dung dugc glucose.

Bang 3. Két qua thir nghiém céc dic tinh sinh héa clia 10 chiing vi sinh
vat.

16 Cic dic tinh sinh héa
n
m%“ Db HK KK CT BT Indole I8t - Oxidase
Glu  Lac&Suc
GV-02 + + - -+ 5 + 5 +
GV-04 ++ + + -+ - + = +
GV-10  +  + + o+ - = = = +
GV-12  ++ + o + - + o +
TD-02 ++ + + o+ - - + = +
TP-06 ++ + + o+ o+ + + + +
BT-06  ++ T + 4+ A - + - +
PN-03  ++ + -+ o+ + + 5 +
PN-08  + + - - + - - o +
PN-09 +++ 4+ + + 4+ - + - +

DB: di dong; HK: hiéu khi; KK: ky khi; CT: citrate; BT: bao t&; Glu: glucose;
Lac&Suc: lactose & sucrose; ISI: triple sugar iron.

Dich tang sinh vi khuan sau khi nuéi cay 48 gio trong moi
trudng LB v6i cac ndng do NaCl 1a 0, 5, 10 va 15%, duoc
xac dinh bang may do quang phd LaMotte & budc song 600
nm, dé nghién ctru anh huong ciia ndng d6 NaCl dén sy sinh
truong cua vi khuan. Sy sinh trudng ciia cc chung vi sinh vat
duoc thé hién trong bang 4.

Bang 4. Két qua mat do quang cua 10 chiing vi sinh vat & cac néng dé
muéi khac nhau.

A A Ao
Nong do muoi

Tén miu
100X. 0% 5% 10% 15%
SIT Ténmiu Mé GV-02 1,88%0,0011  1,25°40,0016  1,24%+0,0041  1,24%+ 0,0041
1 GV-02 Gram Am, té bao que, ngén khoang nho hon 1 pm, don I¢. GV-04 1,74%20,0087  0,85+0,0017  1,22%40,0123  0,01%0,0000
- B . Ly 74 e et |
2 GV-04 Gram duong, t€ bao que, ngan khoang 1,5-2 pm, don 1é. i LAY L0 e L L LGty
s D : GV-12 1,52040,0000  1,00%£0,0020  0,9820,0040  0,03%+0,0002
3 GV-10 Gram duong, t€ bao que, ngan khoang 1 pm, don 1¢.
. (L o s TP-02 1,45=0,00046  1,448+0,0090  0,69:40,0015 0,010,001
4 2p) & ba 4n khoang 1 :. :
av Gram duong, té bao que, ngan khodng | pm, don [¢ TD-06 142400087 12300173 084200029  0,01%0,0001
o T G, de by s, gt by 09 i e . BT.06 1339200027 122400009  099::0,0003  0,01%:0,0003
6 Tb-06 Gram ém, te bao que ngén, dai khoéng 1,5—2 pm, don 1é. PN-03 1,018%0,0012 1,57&0,0137 0,87‘:&0,0026 0,01°i0,0003
7 BT-06 Gram duong, t¢ bao que dai, 2,5-3 um, xép chudi. PN-08 1,9840,0243  1,49%0,0008 1,24%+0,0006  0,01%£0,0001
8 PN-03 Gram am, t€ bao que, ngdn khoang 1,5-2 pm, xép chudi. PN-09 1,805£0,0019  1,30*£0,0021  0,05%+0,0055  0,01£0,0000
9  PN-08 Gram duong, t€ bao hinh que, dai 2-4 um, xép chudi. Trong clng mét cdt, cac gia tri duoc danh déu béi cac chi cai gibng nhau
10 PN-09 Gram duong, té bao que, dai khoang 2-3 pm, xép chudi. thi sy khac nhau khéng c6 y nghia vé& mét thdng ké theo phan tich ANOVA
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Kha nang chiu man ctua 50 chiung vi sinh vat phan lap
duoc tir 4 mau nudc thai nha hang duoc danh gia qua gia tri
OD600 nm, sau khi nudi cdy trong méi truong LB 10ng c6
chira cac ndng d6 mudi tuong tng 13 0, 5, 10 va 15% sau 48
gio. Tat ca 10 chung phan 1ap dugc déu co kha ning thich
nghi va phat trién & tat ca cac nong do mudi tir 0-10 %. Gia
tri OD, ~cua cac chung vi sinh vt bién thién qua cac ndng
d6 mudi khac nhau. Trong d6, c6 2 ching GV-02 va GV-10
¢6 kha nang chiu man & néng d6 mudi 15%.

3.3. Phuwong phap dinh tinh khd nang sinh lipase

Dich vi khudn dugc cdy tir dng nghiém vao méi trudng
LB léng c6 bd sung 1% dau olive dugc nhii hoa, lic trong 48
gio. D6 dia moi truong TBA, dit gidy loc tron, duong kinh
1,5 cm dd dwoc hap khir trung vao dia méi truong TBA.
Dung pipet hat 0,004 ml dich khudn sau khi lic ting sinh
1én gidy loc, sao cho dich khuan khong tran ra ngoai moi
truong. Sau 48 gio do duong kinh vong phan giai. Két qua
duoc thé hién trén bang 5.

Bang 5. Két qua dinh tinh kha ning sinh lipase bing phwong phap do
vong phan giai ctia ching vi khuan phan 1ap trén méi trwong TBA.

S6 thir twr Chiing Puwong kinh vong phan giai (mm)
1 GV-04 11,674 0,577
2 GV-10 10,67%+0,577
3 BT-06 10,00°°+0,577
4 GV-02 9,67°+0,577
5 TD-06 9,67°+0,577
6 PN-08 9,33%+0,577
7 TD-02 9,33%+0,577
8 PN-03 9,33411+0,577
9 GV-12 9,00¢"¢£0,000
10 PN-09 9,00¢"£0,000

Trong cting mt cdt, cac gia tri duoc danh d&u bdi cac chi cai gibng nhau thi
s khac nhau khéng co y pghTa vé mit thong ke, cac chi cai khac nhau thé hién
su khac biét cé y nghia thong ké theo phan tich ANOVA (0=0,05).

Két qua nghién ctru nay hoan toan phu hop va c6 su tuong
ddng v4i mot sd nghién ctru da dugc cong bd trude do. C.T.
Hou va cs (1992) [16] da 1am mot nghién ctru tong quan vé
kha ning sinh lipase tir 1229 vi sinh vét, bang phuong phap
do vong phan giai trén dia thach, bao g6m nhiéu chi va loai.
Khoéng 25% chung c6 xét nghiém duong tinh véi lipase.
Nhiing ching lipase duong tinh tiép tuc dugc phan thanh ba
loai theo hoat déng cuia enzyme: chung sinh lipase tdt, vira
va yéu c6 vong phan giai co duong kinh 1an luot 13 10, 7,5
hodc 5 mm. D.M. Lam va cs (2012) [10] da nghién ctru kha
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nang sinh lipase cua cac ching Bacillus, tic gia da phan lap
duogc 8 chung vi khudn c6 duong kinh vong phan gidi dao
dong tir 16 dén 21 mm.
3.4. Phuwong phadp dinh lwong khd nang sinh lipase
Dich tang sinh vi khuan duoc do lugng kha ning sinh
lipase str dung phwong phap do quang phd hip thu véi co
chat 1a p-nitrophenyl palmitate (p-NPP) ¢ budc song OD
410 nm. Két qua dugc trinh bay & bang 6.
Bang 6. Két qua dinh tinh kha ning sinh lipase.

Chiing Gi4 tri UI/ml Chiing Gi tri UI/ml
GV-04 0,33%£0,0003 TP-02 0,20%0,0006
BT-06 0,32+0,0001 PN-08 0,20:£0,0001
GV-10 0,26:+0,0001 GV-12 0,20%:0,0001
GV-02 0,25%+0,0002 PN-03 0,200,008
TP-06 0,23+£0,0015 PN-09 0,180,0004

Trong cung mdt cdt, cac gia tri duoc danh déu bdi cac chiv cai gibng nhau thi
sw khac nhau khéng co y pghia ve mat thong ké, cac chir cai khac nhau thé hién
su khéc biét c6 y nghia thong ké theo phan tich ANOVA (0=0,05).

Két qua & bang 6 cho thay, 10 chung vi sinh vét ¢ hoat
tinh tir 0,18 dén 0,33 IU/ml sau 24 gid nudi cdy, so sanh
v6i mot s6 nghién ciru cia D.M. Lam va cs (2012) [12]
nghién ctru tuyén chon Bacillus sinh lipase kiém tir rimg
ngap min, két qua ciia nghién ciru c6 8 ching c6 kha ning
phan giai lipid (chiém 2,4%) trong tong s6 250 ching thir
nghiém, voi hoat dg lipase dao dong tur 0,03 dén 0,15 U/
ml. Két qua cho théy, 10 chung vi sinh vat phan 1ap duoc
¢6 kha niang biéu hién hoat tinh lipase tir 0,1789 Ul/ml dén
0,3250 Ul/ml 1a kha cao.

3.5. Dinh danh chung vi sinh vt b(ing sinh hoc
phén tir

Dinh danh 2 ching vi sinh vét c6 gia tri UI t 0,3 Ul/ml
trd 18n, 1a chung c6 ky hiéu ma hoa GV-04 va BT-06 bang
phuong phéap gidi trinh tu gen 16S RNA.

Két qua chay PCR cho thdy, ching BT-06 cho san phim
dai 1439 cap base. S6 nucleotide loai A va T chiém 42,95%,
s6 nucleotide loai G va C chiém 53,03%. Két qua phan
tich brimg BLAST cho théy, trinh ty doan gen 16S rRNA
ctia chung BT-06 c¢6 d6 twong dong 100% vdi loai Bacillus
amyloliquefaciens. Ching GV-04 cho san pham PCR dai
1458 cap base. S6 nucleotide loai A va T chiém 43,48%
va s6 nucleotide loai G va C chiém 52,67%. Két qua phan
tich bang BLAST cho thdy, trinh tw doan gen 16S rRNA
ctia chung GV-04 ¢6 d6 twong dong 100% véi loai Bacillus
subtilis (hinh 2).
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Hinh 2. Vj tri phan loai ciia chung GV-04 va BT-06 va cac loai c6 ho hang
gan nhau (theo phan tich trinh tw gen ma héa 16S rRNA).

4. Két luan

Qua trinh phan lap mau nudc thai cta 4 nha hang & 4 khu
vue Go Vép, Binh Thanh, Thu Puc va Pha Nhuan thu duoc
50 chung vi sinh vat c¢6 kha nang sinh lipase. Thi nghiém
dinh lugng kha nang sinh lipase cia 10 chung vi sinh vat
c6 vong phan giai tr 9 mm tr¢ 1€n thu duogc hoat do Ul/ml
thdp nhat 1 ching PN-09 0,1760 Ul/ml, cao nhét 1a ching
GV-04 ¢6 gia tri Ul/ml 1a 0,3250 Ul/ml.

Dinh danh hai ching c¢6 hoat d§ Ul/ml cao nhat, két qua
dinh danh GV-04 1a Bacillus subtilis va BT-06 1a Bacillus
amyloliquefaciens, véi mic do twong ddng cao so voi cac
trinh ty lién quan trén GenBank.

Két qua ciia nghién ctru ¢ thé dwoc s dung dé thir
nghiém san xuat ché pham vi sinh c6 kha ning sinh lipase
str dung trong xir Iy dau mé tir rac thai sinh hoat. Tir d6, m&
ra co hoi sir dung phuong phép vi sinh an toan dé xir Iy 6
nhiém méi truong.
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Phén 14p, tuyén chon vi khuan sinh pectinase tir dfit trong va
vo qua ca phé, ing dung trong lén men san xuat ca phé

Nguyén Thi Thu Huyén', Trinh Thi Thu Thiiy?, Lé Thi Ngoc Thiy', Ping Thao Yén Linh, Nguyén Thi Thanh Thiy"
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Ngay nhén bai 25/4/2023; ngay chuyén phan bién 28/4/2023; ngay nhén phan bién 20/5/2023; ngay chép nhan dang 25/5/2023
Tom tat:

Pectinase 12 nhém enzyme thity phin pectin, mét loai polysaccharide c6 ¢ thanh té bao thyc vit, tao ra hop chit
phan ti th{lp nhw galacturonlc, galactose, arabinose, methanol... Pectinase duwgc phép st dung trong thyc pham do
khong anh huéng dén su’c khée con ngwoi. Nghién ciru nay duoc thye hién nhim phan lap, tuyen chon cac ching vi
khuén c6é kha nang sinh tong hop pectinase va xac dinh cac yeu t6 anh hu’o‘ng dén hoat d¢ pectinase cuia cac chung
vi khuén, 1am co sé cho nghién ciru rng dung loai bo pectln trén 16p vo nhay trong qua trinh 1én men sian Xuit ca
phé. 32 chiing vi khuin da dwge phan 1ip tir cic miu dat trong ca phé va vo ca phé khoé thu thap tai TAy Nguyén va
Quang Trj, trong do 4 chung c6 hoat dd pectinase cao nhit 1a PA2.7; PA3.1; PA4.1 va VC1.1. Cac chiing vi khuin
di tuyén chon dugc dinh danh dya trén trinh ty gen mi héa 16S rRNA, cu thé: ching PA2.7, PA3.1 tuong dong
v6i Calidifontibacillus erzurumensis; ching PA4.1 twong ddng véi Bacillus stercoris; ching VC1.1 twong dong véi
Bacillus subtilis. Piéu kién 1én men thich hop cho chiing VC1.1 sinh pectinase 12 méi trwong pH 5,0 & 50°C trong
48 gio. Pectinase thd dwgc wng dung trong 1én men ca phé thu dwge sin pham c6 ham lwong chit kho hoa tan dat
6,10°Brix va caffein dat 0,6/100 mg.

Tir khéa: Bacillus, 1én men ca phé, pectinase, phan lap vi khuén.

Chi s6 phén loai: 1.6, 2.8, 2.10

Isolation and selection of pectinase-synthesising bacteria from soil
and coffee husk for application in coffee fermentation
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Abstract:

Pectinase is a group of enzymes that hydrolyse pectin, a polysaccharide found in plant cell walls, into low molecular
compounds such as galacturonic acid, galactose, arabinose, methanol, etc. Pectinase can be used in foods as it
does not affect human health. This study was conducted to isolate and select bacterial strains capable of pectinase
biosynthesis and determine the factors affecting pectinase activity of bacterial strains as a basis for applied research
to remove pectin during fermentation to produce coffee. 32 bacterial strains were isolated from samples of coffee soil
and dried coffee pods collected in the Tay Nguyen and Quang Tri, of which the 4 strains with the highest pectinase
activity were DA2.7; DA3.1; DA4.1 and VC1.1. Selected bacterial strains were identified to species based on 16S
rRNA gene sequences, specifically: strains DA2.7, DA3.1 are homologous to species Calidifontibacillus erzurumensis;
strain DA4.1 is homologous to the species Bacillus stercoris; strain VC1.1 is homologous to the species Bacillus
subtilis. The suitable fermentation conditions for pectinase-producing strain VC1.1 is pH 5.0 at 50°C for 48 hours.
Pectinase is applied in coffee fermentation to obtain a product with a soluble solids content of 6.10°Brix and caffeine
of 0.6 mg/100 mg.

Keywords: Bacillus, bacteria isolation, coffee fermentation, pectinase.

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

Viét Nam 1a nudc xuat khau ca phé dimg thir hai trén
thé gioi, chi sau Brazil. Nam 2021, dién tich trong ca phé
cua Viét Nam khoang 710,59 nghin ha, san luong dat 1,816
triéu tAn/nam [1]. Phan vo chira thit qua chiém 40-45%
trong luong qua ca phé, hang nam luong vé bo di khoang
726.400 tan [2]. VO qua ca phé chira nhiéu dudng, protein,
x0, polyphenol, pectin nén viéc tdn dung dé hinh thanh
nhitng san pham méi nhu d6 udng s& giup da dang hoa san
pham va giam thiéu 6 nhidm méi truong.

Trong v ca phé, pectin chiém t&i 17-20% v&i ham
luong cao nhit ¢ phién giira va vach té bao so cip. Pectin
c6 vai tro lam cham hoat dong ctia enzyme phan giai tinh
bot va duong, 1am giam su dung nap glucose, han ché ting
can va tiéu dudng; duoc st dung trong qua trinh tao gel, lam
ddng cac san pham mut [3]. Bén canh nhitng diém co loi,
pectin ciing gay han ché trong qua trinh thu nhan, 1én men
dé san xuit d6 udng tir ca phé do tinh chat keo. Mubn giai
quyét duoc vin dé nay, enzyme pectinase thuong dugc sir
dung véi cac diéu kién nhiét do, pH phu hop cho tung loai
nguyén lig¢u.

Pectinase hién dang dugc ung dung rong rai, da dang
trong rat nhidu quy trinh cng nghiép, dién hinh nhu dét
may, ché bién soi thuc vat, san xuét ca phé, chiét xuét dau,
xtr Iy nude thai, ché bién rau ca qua [4, 5]... Diém ndi bat
1a pectinase duoc ding khong giéi han trong thyc pham do
khong anh huong stic khde con nguoi [6].

Ca phé 1a thirc udng duoc tiéu thy nhiéu thir hai trén thé
gidi sau tra. Vi vy, loi ich suc khde va loi ich kinh té cua ca
phé cin duge quan tim nghién ctru dé nang cao chat lugng
va da dang san phém. Pectinase dugc st dung dé loai bo
pectin khoi hat ca phé, do 16p vo chira pectin s& khién ca
phé khi pha bi sét, chét lugng cam quan khong dugc dam
bao. Ca phé dugc 1én men véi cac vi khudn phan giai pectin
dé loai bo 16p chat nhay, tir d6 dic tinh 1én men duoc cai
thién [7].

Vi sinh vat dugc xem 13 ngudn nguyén lidu hiéu qua dé
san xuat pectinase do thoi gian sinh trudng ngin, hé enzyme
phong phii, dinh dudng nudi vi sinh vat ré tién, dé kiém [8].
Nhiéu nghién ctru vé pectinase c6 ngudn gdc tir vi sinh vat
da duoc cong bd nhung chu yéu tir nAm mée, con pectinase
tir vi khuan van han ché [9]. Muc dich nghién ctru nay 1a
phan 1ap, tuyén chon chung vi khudn c6 hoat tinh phan giai
pectin cao tir dat trong ca phé va vo ca phé tai Tdy Nguyén
va Quang Tri, thudc nhém an toan co thé ap dung truc tiép
xtr 1y vo nhay trong quy trinh san xuét ca phé.

%H%—IE 67(1) 1.2025

2. U4t liéu va phuang phap nghién cifu
2.1. Nguyén vit liéu

Bon mau dat vuon trong ca phé hitu co tai cac vuon
thudc xa Ea Kao, Buon Mé Thuot (DA1, BA2, DA3, DA4)
va 1 mau v qua ca phé arabica (VC1) thu thap tai Quang
Tri duoc sir dung dé phan lap vi khuén.

Hat ca phé arabica dugc cung cp tir Quang Tri. Ca phé
duogc thu hoach tur thang 9 dén thang 11, sau d6 duoc tach
v6 bang phuong thic tach kho. Yéu cau khong 14n tap chét,
khong bi am moc, khong c6 mui la.

2.2. Phwong phap phan lap

Vi khuén duogc phan lap trén méi trudng xac dinh tong s6
vi sinh vét hiéu khi (PCA) cai tién ¢ bo sung co chit pectin
(pepton 5 /1, cao nAm men 2,5 g/l pectin 3 g/1, agar 16 g/l
pH 7.,0). Chung sau khi 1am thudn dugc bao quan trong dng
thach nghiéng [10].

2.3. Phwong phadp xdc dinh hoat tinh pectinase

Xéc dinh kha nang sinh pectinase cua cac chung vi
khuan bang cach nudi cdy trén méi truong thach dinh dudng
(NA) cai tién c6 bo sung 5 g/l pectin (pepton 2 g/l, cao nim
men 2 g/l, cao thit 1 g/, NaCl 3 g/, pectin 5 g/l, agar 16
g/l). Chung vi khuan dugc cdy vach trén méi truong thach
NA va tién hanh @ ¢ 37°C trong 24 gio. Kha nang sinh tong
hop pectinase dugc danh gia dua vao kich thudc vach phan
gii pectin (bao gdm cé vach cdy) sau khi nhuom bang lugol

[11].

Xac dinh hoat do pectinase tir cac chung vi khudn tuyén
chon bang cach nudi cdy chung vi khuan trong méi truong
NB cai tién (pepton 2 g/l, cao ndm men 2 g/1, cao thit 1 g/l
NaCl 3 g/, pectin 5 g/) [12]. M6t don vi hoat d§ pectinase
1a lugng enzyme can thiét dé xuc tac chuyén hoa pectin tao
thanh 1 pmol galacturonic acid trong thoi gian 1 phtt, &
nhiing diéu kién hoat dong thich hop cuia enzyme [13].

Hoat d6 pectinase xac dinh bang cong thirc:

H= X.f.1000 X000 151y
600.t

trong d6, X: ham lugng duong khi sau thiy phan (mg/ml);
f: hé s6 pha lodng; 1000: hé sé quy ddi; 600: khdi 1wong
phan tir pectin; t: thoi gian thiy phan (5 phut).

2.4. Pinh danh cdc chiing vi khudn dwa trén trinh tw
gen md hoa 16S rRNA

Dinh danh tién hanh theo phuong phap cta J. Marc va
cs (2003) [14] va P. Filipe va cs (2008) [15]. Cac chung vi
khudn tuyén chon dugc tién hanh tach DNA téng s6. DNA
téng s6 ciia mdi ching vi khuin duoc sir dung phan tmg PCR



v6i moi xudi 27F: 5’ AGAGTTTGATCCTGGCTCAG3’ va
mdi nguoe 1492R: 5" TACGGYTACCTTGTTACGACTT?’
[16]. San pham PCR sau khi tinh sach duoc kiém tra trén gel
agarose 1%, sau d6 duoc giai trinh tu tai Hang First-Base,
Malaysia. Két qua giai trinh ty duoc so sanh trinh twong
ddng bang cong cu BLAST trén ngén hang gen NCBI.

2.5. Phwong phap xdc dinh diéu kién lén men thu
pectinase co hoat dj cao

Chung vi khuan duoc 1én men trong méi truong chira ri
duong (dich ri duong 20 g/l, (NH,4),SO,4 1 g/1, pectin 2 g/1)
dé thu pectinase. Cac yéu t vé pH, nhiét d6 va thoi gian 1én
men s€ dugc khao sat tai cac khoang: pH: 4,5; 5,0; 5,5; 6,0;
6,5 va 7,0; nhiét do: 37, 45, 50, 55 va 60°C va thoi gian: 12,
24, 36, 48 va 60 gio. Sau khi u xong toan bd dich nudi vi
khuan duoc dem ly tim 10.000 vong/phut & nhiét d6 phong
trong 30 phit. Enzyme tho dugc thu nhan bang cach loc
dich ndi phia trén bang mang loc tiét trung c6 kich thudc
16 0,2 pm dé loai bo tat ca vi sinh vat con sot lai trong moi
truong. Phan ndi phia trén duoc thu thap nhu mot ngudn
enzyme tho [17]. Dich enzyme tho duogc tién hanh xéac dinh
hoat d§ pectinase.

2.6. Phwong phdp lén men hat ca phé bang enzyme
pectinase tho

Hat ca phé duoc xir Iy bang pectinase tho & ty 18 8% (xéac
dinh thong qua cac thi nghiém khao sat). Ddi ching 1a miu
khong xur 1y enzyme (d6i ching am) va mau xir ly bang
pectinase thuong mai Viscozyme L (d6i chimg dwong). Tét
ca mau dbi chimg va mau thir duge i & 35°C trong 32 gio.
Cac mau sau 1én men duoc tién hanh xac dinh ham luong
tong chit rin hoa tan va caffein.

Sau khi xir 1y, hat ca phé da rira sach duoc séy kho
trong tu séy & nhiét do 60°C cho dén khi dat dd 4m ban dau
(7,7%). Sau do, hat ca phé kho dugc rang ¢ nhié¢t do 240°C
trong 15 phut va nghién thanh bot. 10 gram bot ca phé duge
cho vao cdc va thém 70 ml nude dun s6i. Hon hop dugc lic
v6i toe d6 175 vong/phut trong 10 phut. Sau khi cac miu
ngudi di, chung dugc loc bang gidy loc dé 1iy phan ndi phia
trén. Cubi cuing, ham lugng chat rin hoa tan cta dung dich
chiét dugc do bang khuc xa ké.

Sau d6, ca phé bot ctia 3 mau (khong xtr Iy men, 1én men
bang pectinase thd va 1én men bang Viscozyme L) dugc xac
dinh ham lugng cafein theo TCVN 9723: 2013.

2.7. Phwong phdp xir Iy s6 ligu

Két qua thi nghiém duogc phan tich ANOVA trén phan
mém Microsoft Excel dé so sanh sy khac biét trung binh
gifta cac lan lap lai trong ctng thi nghiém p<0,05.
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3. Két qua va ban luan

3.1. Phan ldp, sang loc va dinh danh cdc chiing vi
khuén sinh pectinase

Tir cac miu dat trong ca phé va vo ca phé thu thap tai
Tay Nguyén va Quang Tri, nghién ctu da phan lap dugc
32 chung vi khuén, trong d6 26 chung c6 kha ning sinh
pectinase (bang 1). Dya trén kich thudc vung phéan giai,
nghién ctru nay da lya chon dugc 9 chung c6 vong phan giai
rong nhét (kich thudc 16n hon 10 mm) 1a DA2.6, DA2.7,
DA3.1, DA3.5, DA3.6, DA3.7, DA4.1, DA4.3, VC1.1.

Bang 1. Kha nang sinh pectinase clia cac ching vi khuan phan lap.

TT Mau KZ hié¢u chh thuéc ving phan Hoat do
mau gidi (mm) (U/ml)
1 bAL.1 3,5040,50 -
2 bAl4 8,23+0,25 -
3 Dittrong DALS 1,27+0,21 -
4 PR a6 0
httu co
5  vuonl PA1.7 0
6 DA1.8 6,2340,25
7 DA1.9 5,50+0,50
8 bA2.1 4,17+0,29
9 bA2.2 6,27+0,31
10 Dittrdng PA2.3 7,17+0,29
11 P g 5,30+0,27
htru co
12 vuon2 bA2.5 7,40+0,36
13 bA2.6 10,57+0,40 2,337+0,002
14 DbA2.7 12,00+0,50 2,776+0,003
15 DA3.1 11,3340,29 2,714+0,005
16 Dittong DA3.2 6,67+1,53
ca phé
17 - DA3.5 10,40+0,20 2,220+0,005
hiru co
18 wvuon3 DA3.6 10,36+0,15 2,048+0,005
19 DA3.7 10,43+0,15 1,973+0,004
20 DA4.1 11,00+0,2 2,684+0,003
21 bA4.2 0 -
22 bA43 10,50+0,50 2,122+0,005
23 PN bA4.4 6,33£1,53 -
Dat trong
24 ca phé DbA4.5 2,234+0,25 -
25 hiuco  page 3,67£0,76 .
vuon 4
26 bA4.7 6,00+0,50 -
27 DA4.8 6,23+0,25 -
28 bA4.9 0 -
29 DA4.10 0 -
30 VCI1.1 11,50+0,50 2,683+0,005
Vo ca
+ -
31 phé kho VCl1.4 5,43+0,40
32 VCI1.5 0 -
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Dong thoi, nghién ciru nay da xac dinh hoat do pectinase
ctia dich nuodi 9 chung vi khuan trén, két qua cho thay, 4
ching c6 hoat d§ pectinase cao nhét 1a PA2.7, PA3.1,
DA4.1, VC1.1. So sanh v&i cac cong bd vé pectinase cia
mot s6 tac gia thi hoat do cua 4 chung trén con twong d6i
thap. Nghién ctru ctia G. Tripathi va cs (2014) [18] thu dugc
chung Bacillus subtilis phan 1ap tu dét co hoat 36 4,5 U/mg.
Tuy nhién, trong nghién ctru nay hoat do pectinase méi xac
dinh buéc dau dé tuyén chon so bd cac chung c6 hoat do cao
hon, chua téi wu thanh phin méi trudng va diéu kién nudi dé
nang cao kha ning tong hop pectinase.

Dé c6 thé tmg dung cac chung vi khuén trén vao san xut
thuc té, ca 4 chung vi khuan da tuyén chon duogc dinh danh
dua trén trinh tu gen ma hoéa 16S rRNA, sau khi phéan tich
dugc so sanh véi cac trinh ty gen trong dong trén GenBank
bang chuong trinh BLAST SEARCH (https://blast.ncbi.
nlm.nih.gov/Blast.cgi). Két qua dugc thé hién trén bang 2.

Bang 2. Két qua so sanh mirc dé twong dong cla trinh tw 16S rRNA cua
cac chiing vi khuén véi div liéu trén GenBank.

San pham PCR dugc tién hanh giai trinh ty, phén tich, so
sanh véi dit liéu trén GenBank cho thiy, ching DA 2.7 ¢6 do
tuong dong 99,93% véi Calidifontibacillus erzurumensis;
DA3.1 ¢6 do tuong dong 100% voi Calidifontibacillus
erzurumensis; chung DA4.1 d6 tuong dong 99,93% vai
Bacillus stercoris va ching VC1.1 ¢6 d6 twong dong 100%
vOi Bacillus subtilis. Trong sb cac chung da dinh tén, nhan
thdy rang B. subtilis 1a ching da dugc cong nhén 13 an toan
(GRAS), duoc bao cao la tao ra bacteriocin nhu subtilosin
dé ngan chan su phat trién ciia mam bénh lién quan dén
vat nudi, bao gém ca Salmonella enterica, Clostridium
perfringens va Escherichia coli [19-21]. B. subtilis 1a loi
khuén chiu duoc didu kién méi truong khic nghiét, co kha
nang sinh enzyme tot nhat va duoc san xuét thanh ché pham
trén quy md cong nghiép, ung dung rong rai trong y hoc,
nong nghiép va cong nghiép thuc pham. Vi khudn nay dugc
danh gia an toan va hiéu qua nhat dé sir dung trong nganh
cong nghé sinh hoc san xuat cac amino acid quan trong nhur:
lysine, valine, tyrozine, threonine, aspartic... Trong y hoc,
B. subtilis c6 dac tinh probiotic da tr¢ thanh cai tén quen
thudc dé ting cuong hé tiéu hoa cho ca ngudi va dong vat,

pp Chingyi khuAn Tén ching vi khuén trong co  Ma s6 Mirc dj twong R ) L . o . o :
tuyén chon s6 dir ligu GenBank GenBank dong (%) di€u tri cac chung viém rudt, dai trang, chong ti€u chay
Calidifonibacills do lam dung khang sinh hodc loan khuan duong rudt [22].
erzurumensis, strain P2 B B Dél voi 3 chﬁng vi khuéln con lal duqc Xac dlnh thu@c loai
1 D427 .. . . . N . . ~
Racilhs velezensiosirain R0 998 Calidifontibacillus erzurumensis va Bacillus stercoris, day
CBMB205 ' ’ 1a cac loai vi khuan chwa c6 cac ghi nhan vé tinh an toan
Calidifontibacillus NRISOZS5.1 100 khi sir dung cho ngudi, do d6 can c6 thém nhiéu nghién ctru
2 BAL erzurumensis, sicain P2 trude khi img dung. Do vay, ching VC1.1 tam thoi goi 1a
ﬁ‘;ﬁ;’; gsel‘fze””'s’ Sean NRI116240.1  99.93 B.subtilis VC1.1 duoc lua chon dé st dung cho nghién ctru
1én men ca phé.
Bacillus stercoris, strain GB21 ~ MT214144.1 99,93
3 pA4l I 3.2. Diéu kién lén men thich hgp cho chiing B. subtilis
’ NRI112116.2 99,86 Z .
12118 VCl1.1 dé thu pectinase
Bacillus subtilis, strain HY2-62  CP110365.1 100 a A N <, J4 £, ) , .
4 VCLI (s SUDILE, strait pH, nhiét do va thoi gian 1a cac yéu to anh huong tdi
Bacillus cabrialesii, strain TE3 ~ NR180419.1 99,93 hoat df) pectinase cla chfmg B. subtilis VC1.1 (hinh 1).
pH Nhiét do Thoi gian
= 3.500 a = 4.000 = 4.000
£ 3.000 b E 3500 p 2 E 3500 a
=) =) b =) b
T 2.500 d ¢ g 3.000 c g 3.000 c d
€ 2.000 e g 2500 £ 2500 | e
& & 2.000 d g 2.000
g 1.500 L I~ 8 2
> 2 1.500 ® 1500
S 1.000 = =
© = 1.000 = 1.000
5 0.500 S 0.500 g 0.500
T 0.000 = 0.000 a 0.000
4,5 5,0 55 6,0 6,5 7,0 37 45 50 55 60 12 24 36 48 60

pH

Nhiét do (°C)

Thoi gian (gio)

Hinh 1. Anh hwéng cua pH, nhiét do va thoi gian dén qua trinh 1én men san xuét pectinase cua chiing vi khuan B. subtilis VC1.1
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Két qua nghién ctru cho thay, ching B. subtilis VC1.1 ¢6
hoat d6 enzyme pectinase ting khi méi truong nudi ciy co
pH tr 4,5 dén 5,0 va dat cao nhét tai moi truong c6 pH 1a
5,0. Nghién ctru ctia J. Prajapati va cs (2021) [23] cling cho
thdy, chung vi khuan Bacillus subtilis BK-3 sinh enzyme
pectinase c6 hoat d cao nhét & pH 5,0 va nhiét d6 50°C.

Ching B. subtilis VC1.1 c6 hoat d§ pectinase tang
trong khodng nhiét d¢ 37-50°C; gia tri hoat d enzyme dat
cao nhéat tai nhiét do 50°C. Cac nghién curu khac cho théy,
nhiét d6 t6i wu cua B. subtilis BK-3 1a 50°C [23], hay B.
cereus phan lap tir phé phu pham ndng nghiép sinh tong hop
enzyme pectinase toi wu & 50°C [24].

Nghién ctru nay cling da xac dinh dugc thoi gian nuoi
cdy thich hop cho qua trinh sinh tong hop pectinase cua
chung B. subtilis VC1.1 1a 48 gio. Nhiéu nghién ciru di cho
thdy, thoi gian nuéi cdy thich hop cho sinh pectinase cua
chung B. stearothermophilus va B. cereus phan 1ap tir ngudn
phé phu pham ndng nghiép 1a 36 gio [24].

Nhur vay, diéu kién thich hop cho qua trinh sinh tong hop
pectinase cua ching vi khuan B. subtilis VC1.1 12 ¢ pH 5,0,
nhiét do 50°C va thoi gian nudi ciy 48 gid.

3.3. Ung dung enzyme pectinase trong lén men ca phé

St dung pectinase thd san xuét boi ching B. subtilis
VC1.1 1én men hat ca phé. Két qua danh gia mot sb chi tiéu
chat luong ca phé sau 1én men trinh bay trong bang 3.

Bang 3. Chat lwong clia ca phé & cac diéu kién Ién men khac nhau.

Loai enzyme Ham lgng chAt kh hoa tan (°Brix) ~Caffein (mg/100 mg)
Khéng dung enzyme (BC-)  3,97+0,2° 0,35+0,06°
Pectinase tho 6,1040,1° 0,60+0,05°
Viscozyme L (DC +) 7,53+0,1° 0,84:0,08°

Ghi cht: cac chi mid khéac nhau trong cling mét cot thé hién sy khac nhau 1a
6 y nghia & murc a=0,05.

Két qua cho thay, hat ca phé duoc 1én men bang enzyme
(thd, thuong mai) déu c¢6 ham lugng chit kho hoa tan va ham
luong caffein cao hon so v6i ca phé khong dugce 1én men
bang enzyme. Két qua nay 1a do pectinase giup phan giai
pectin ciia hat ca phé giai phong chat ran hoa tan va caffein,
khién ham luong hai chét ndy & ca phé xir Iy enzyme cao
hon so véi ca phé khong duge xur ly. Viscozyme L cho hiéu
qua xir Iy hat ca phé tot hon, boi day 1a mot enzyme thuong
mai, trong thanh phan khong chi c¢6 pectinase ma con c6
thém cellulase, do vay khi str dung enzyme nay dé 1én men
thi ca pectin va cellulose ¢ thanh té bao cua hat ca phé déu
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bi phén giai, khién ham luong chit kho hoa tan tong s6 va
caffein déu duoc giai phong ra nhiéu hon. Tuy nhién c6 thé
thdy rang, hiéu qua xr 1y hat ca phé ctia enzyme tho san xuat
v6i vi khuan B. subtilis VC1.1 trong nghién ctru khong thap
hon qua nhiéu so v&i enzyme thuong mai, diéu nay cho thdy
trién vong mg dung cua ching vi khuan nay trong qua trinh
1én men san xudt ca phé, khi cac yéu t6 vé diéu kién 1én men
dugc toi uu va kiém soat chit ché hon nita.

4. Két luan

Tir 5 miu dét va vo ca phé kho thu thap tai Tdy Nguyén
va Quang Tri, nghién ciu da phan 1ap duoc 32 chung vi
khuén, trong d6 da tuyén chon duoc 4 chung vi khuan co
kha ning sinh téng hop pectinase cao. Cac chung sau dé
da dugc dinh danh dya trén trinh ty gen 16S rRNA, cho
thdy chung DA 2.7 va DA3.1 thudc loai Calidifontibacillus
erzurumensis; ching DA4.1 thudc loai Bacillus stercoris
va chung VC1.1 thudc loai Bacillus subtilis. Sang loc dugc
1 chung la B.subtilis VC1.1, c6 kha nang Gng dung trong
1én men san xuat ca phé. Diéu kién 1én men thich hop cho
qua trinh san xuét pectinase cua chung B. subtilis VC1.1 da
dugc xac dinh, hoat d§ enzyme pectinase cao nhét 1a 3,297
U/ml khi 1én men chim béng ri duong ¢ pH 5,0, nhié¢t do
50°C va thoi gian nudi cay 48 gio. Pectinase tho sau d6 dugc
thir nghi€ém ung dung trong 1én men ca phé, sau 1én men ca
phé c6 ham luong chét kho hoa tan dat 6,10°Brix va caffein
dat 0,6 mg/100 mg.
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Danh gia biéu hién ctia phan tir microRNA osa-miR160a trén cac giong liia
chong chiu va man cm v6i nam Magnaporthe oryzae giy bénh dao on
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Tom tit:

Bénh dao 6n ¢ lia do nAm Magnaporthe oryzae giy ra 1am thiét hai ning suat liia mdi nim dii dé nudi séng 60 tri¢u ngudi.
Nhiing nghién ciru gin diy cho thiy, cac phan tir microRNAs lién quan dén kha ning chong chiu véi nAm M. oryzae. Trong
dé, osa-miR160 dwgce bio cdo 1a c6 vai tro diéu hoa ting hiéu qua chdng chiu nim M. oryzae bang cich kiém soat cic gen
dap ung véi auxin, ARFs (auxin response transcription factors) trén cay lia. Trong nghién ctru nay, cac tic gia phan tich va
danh gia mirc d9 tich lily ciia osa-miR160a trén cac giéng lda mén cim va chéng chiu véi bénh dao 6n dwge trbng tai Viét
Nam dua trén ki thuit qRT-PCR. Mic du mirc dd biéu hi¢n ciia osa-miR160a c6 sy thay doi khac nhau gura cac glong laa
tai cac thoi diém sau khi nhiém (hpi), nhung chi tai thm diém 24 hpi méi co sw khac biét co y nghia thong ké vé biéu hién cia
osa-miR160a giira nhom lua khang va nhom lia min cim véi bénh dao 6n. Mirc df biéu hién ciia osa-miR160a & thoi diém
24 hpi trén nhom lia khang cao gap 2,6 14n so v6i trén nhém lia man cam. Két qua nay cho thiy, osa-miR160a 1a mot chi thi
phan tir tiém ning trong viéc dinh gia kha niang chong chiu véi ndm M. oryzae cua cac glong lia trong tai Viét Nam hién nay.

Tir khod: bénh dao 6n, Magnaporthe oryzae, microRNA, osa-miR160a, qRT-PCR.
Chi 56 phén logi: 1.6, 4.1, 4.6

Expression profile of microRNA osa-miR160a in Magnaporthe
oryzae resistant and susceptible rice cultivars
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Abstract:

Rice blast is caused by the fungus Magnaporthe oryzae due to rice blast enough to feed 60 million people. Recent studies have
shown that microRNAs are involved in the rice immunity against M. oryzae. In which, osa-miR160 was reported to play a role
in upregulating resistance to M. oryzae through the inhibition of auxin response transcription factors (ARFs) genes. In this
study, we analysed and evaluated the expression level of osa-miR160a on blast-resistant and susceptible rice groups grown in
Vietnam by the qRT-PCR method. Although the expression of osa-miR160a showed different levels of change in rice cultivars
at different hours post-inoculation (hpi), only at 24 hpi was there a statistically significant difference in the osa-miR160a
expression between blast-resistant and susceptible rice groups. The expression level of osa-miR160a at 24 post-inoculation (hpi)
in the blast-resistant rice group was 2.6 times higher than in the susceptible group. The result showed that osa-miR160a would
be a potential molecular marker in assessing the resistance against M. oryzae of different rice cultivars grown in Vietnam.

Keywords: Magnaporthe oryzae, microRNA, osa-miR160a, qRT-PCR, rice blast.
Classification numbers: 1.6, 4.1, 4.6
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1. Dt van de

Bénh dao 6n trén lua do nAm M. oryzae giy ra (nhiéu
tai liéu ghi nam Pyricularia grisea giy bénh dao on). Udc
tinh san luong lta bi thi¢t hai do bénh dao on gay ra du dé
nudi sdng 60 triéu nguoi [1]. Cac nghién ctru gan day cho
thay, microRNA (miRNA) tham gia vao cac qua trinh sinh
ly, sinh héa va mién dich & cay laa [2]. Hién nay, c6 hon
60 miRNAs & cdy lua lién quan dén qua trinh 1y nhiém
ciia nAm M. oryzae da dugc mé ta chirc ning [3, 4]. Cac
miRNAs nay dugc xép thanh 2 nhom: diéu hoa ting va diéu
hoa giam kha ning chong chiu v&i ndm M. oryzae. Trong
d6, osa-miR160 thudoc nhom miRNA thiic day ting cudng
hiéu qua chong chiu nAm M. oryzae & laa [5]. Osa-miR160
1a mot ho miRNA bao tdn cao trén thuc vat, c6 chuc nang
chinh trong viéc diéu hoa ho gen ARFs & cay tréng [6]. Trén
lta, sy ting cudng tich liy cua osa-miR160 giup day manh
kha niang khang ndm M. oryzae bang cach kiém soat biéu
hién ciia cic mRNA myc tiéu ARF'S, AFR10, ARF'13, ARF'18
va ARF22 [3]. Mat khac, cac gen ARFs cling tham gia vao
con duong diéu hoa sinh truong & cdy trong lién quan dén
tin hi¢u auxin, vi vy khi cay Iua cé biéu hién osa-miR160
ting qua murc thuong mang cac dic diém bat loi nhu hat
nho, 14 xoan va lin [7]. osa-miR160 c6 thé dugc tong hop
tur 6 vi tri khac nhau trén hé gen cua cay lia, tuy nhién chi
duy nhit 3 dong dang miRNA truéng thanh c6 biéu hién 1a
osa-miR160a, osa-miR160e va osa-miR160f3].

Nghién ciru cia W. Liu va cs (2014) [1] cho thay, su gia
tang biéu hién ctia osa-miR160a trén ciy lta thuc diy kha
nang chéng chiu véi nim M. oryzae bang cach kich hoat
mot s co ché nhu: tang néng do H,0,, tang cqc‘mg hoat hoa
cac gen khang OsPRI, OsPRI10... Tuy vay, tiém nang ung
dung gia tri biéu hién cta osa-miR160a nhu mot cong cu
phan loai trong sang loc cac giéng lua chéng chiu véi ndm
M. oryzae van chua dy du. Trong nghién ciru nay, ching
t6i tién hanh nghién ctru mirc d6 tich lily cta osa-miR160a
dugc danh gia ¢ 10 giéng laa thudc hai nhdm man cam va
chéng chiu v6i ndm bénh dao 6n & cac hpi biang phuong
phap gRT-PCR. Cac két qua dat dugc s& gop phin bd tro
cho cac quy trinh hién tai trong cong tac phan biét va cai
tién gidng lta tai Viét Nam.

2. Dol tuong va phuong phap nghién ciiu

2.1. Cdc giong lia, mdu ném dgo 6n va méi truwong
nuoi céy

Trong nghién ctru nay, 10 giéng Ita da duogc lya chon, bao
gbm 5 gidng chdng chiu va 5 gibng man cam v6i nAm Mag-
naporthe oryzae (bang 1). Cac gidng lua thudc nhom chdng
chiu hodc man cam voi ndm Magnaporthe oryzae dugc
lwa chon dya vao két qua ¢ cac nghién ciru trude day [8].
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Thi nghiém gay bénh nhan tao dugc tién hanh bé“mg mau
ndm Magnaporthe oryzae LBT2, theo phuong phap da
duge mo ta trude do [8]. Mau ndm M. oryzae LBT2 duoc
gili trong moi truong PDA (potato dextrose agar) vai thang
cho thi nghi¢m chung bénh.

Bang 1. Khu vwe thu mau va phan loai cac nhém laa trong nghién ciru.

Nhom lia Tén gidng Phan loai Vi tri thu nhéan
RVT Gibng thom Dong bang song Ciru
Long
STS Gt i Pong bang song Cuu
Long
T
khang v&inim IR 50404 Gibng thuong . .
M. oros Rice Research Institute
. oryzae JIRRI)
OM9582 Gibngthom  'ion lia Dong bang
song Curu Long
L -z . Ddng bing song Ciru
Té Tép Giong thuong Vo
Vién Nghién cuu Lua
. Lz ., Quéc té (International
Jasmine 85 Giong cao san Rice Research Institute
-IRRI)
B s Vién lua Ddng bing
Nhém Iia min OM4900 Giong lai i o L
cim v6i nim Pong bing song Ciu
M. oryzae OM7347 Gibng lai g bang song
Long
OM344 Gibng cao san \{l@n h.,la DBong bang
song Curu Long
OMS576 Gibng lai Dong bang song Ciu

Long

2.2. Phwong phdp nghién ciru

Chiét xuat RNA: RNA tong s6 (bao gdbm miRNA) cia
mau 14 nhidm bénh & cac thoi diém sau liy nhiém khac
nhau (0, 24, 48 va 72 hpi) dugc trich ly va thu nhéan theo
phuong phép Trizol (Thermo Fisher Scientific, Hoa Ky).
Néng do RNA téng s6 sau khi thu nhan dugc xac dinh
bé“mg may NanoDrop™ 1000 (Thermo Fisher Scientific,
Hoa Ky). Néng dd RNA trong mau dugc chuén hoa b?mg
DNasel (Invitrogen, Hoa Ky). Cu thé, 1 pg RNA tong sd
dugc bd sung voi dém DNase I 1X dé dat thé tich 50 pl, sau
d6 bd sung DNase (200 U/ml) va u ¢ 37°C trong 10 phiit.
Phan tg duoc bat hoat bang cach thém EDTA (axit etylen
diamin tetra acetic) 0,5 M, tiép theo u & 75°C trong 10 phiit.

Phén tich mirc dé biéu hién cia osa-miR160a: Mirc do
biéu hién tuong ddi cua osa-miR160a duge xac dinh bé‘mg
ky thuat qRT-PCR vai kit SensiFAST SYBR No-ROX
(Bioline, Anh) va cac cap primer déc hi¢u (osa-miR160aF:
5’GTGCCTGGCTCCCTGTATG3’; osa-miR160aR:



5S’TTGCACGCCACCCAGTAG3’) nhu trong md ta cua
nghién ctru trude day [8]. Phan ing Real-time PCR duogc
tién hanh trén may Mygo Pro (IT-IS Life Science Ltd,
Vuong qudc Anh) véi chu trinh: bién tinh ban dau ¢ 95°C
trong 2 phut, 40 chu ky gdm bién tinh & 95°C trong 10 gidy,
bit cip & 65°C trong 10 gidy va kéo dai ¢ 72°C trong 20
gidy, sau d6 san pham dugc bao quan & 10°C. Gen OsUbil
dugc st dung lam d6i ching ndi vi ¢6 kha niang 6n dinh
& moi tac dong va trén cac gidng lua khac nhau [8, 9]. Su
khac biét trong muc do biéu hién cua osa-miR160a duge
wéc lugng bang phuong phap dinh luong twong dbi [10].
Trong do6, gia tri chu ky ngudng (Threshold cycle - Ct) la
gid tri chu ky nhiét khi hé théng bat dau ghi nhan duoc tin
hiéu phat ra tr phan tmg PCR vuot qua cuong d6 huynh
quang nén. Do d¢, gia tri Ct twong quan nguoc véi sd luong
béan sao osa-miR160a trong mau ban dau. Cu thé, mau chira
cang it ban sao osa-miR160a thi s€ c6 Ct cang cao. Muc do
biéu hién duoc danh gia dya trén gia tri 22 voi ACt = C
cua osa-miR160a - C cua OsUbil.

t

Phén tich thong ké: Gia tri nghién ciru dugc trinh
bay dudi dang trung binh (mean) + do léch chuan. Phén
tich dit liéu biéu dd boxplot duoc tién hanh bang phuong
phap kiém dinh Tukey’s test. Phan tich su khac biét giita
2 nhom lua khang va man cam dua trén bac bo gia thuyét
H, bang phuong phép T-test & mirc d6 thong ké p<0,05.
Cong cu thong ké dugc st dung 1a Microsoft Excel 2016 va
Graphpad Prism 8.0.

3. Két qua va ban luan

3.1. Mirc d¢ biéu hién ciia osa-miR160a trén cdac giong
Itia chong chiu va man cam voi nam M. oryzae

Miic d6 biéu hién ctia osa-miR160a trén cac gidng laa bi
nhiém nim Magnaporthe oryzae dugc danh gia bang phan
mg qRT-PCR ddi voi mau 14 lua tai cac thoi diém 24, 48
va 72 hpi. Két qua nghién ctru chi ra rang, biéu hién ting
ctia osa-miR160a duge ghi nhan ¢ 3 gidng lua khang (RVT,
IR50404, T¢ Tép) va (IR50404, Té Tép, OM9582) ¢ thoi
diém 24 va 48 hpi (hinh 1).

Két qua nay phu hop voi nghién ctru trude déy, trong do
su biéu hién ctia osa-miR160a dugc so sanh giira giéng lua
khang (IRBLkm-Ts) va gidng lta man cam (LTH). Cuy thé,
mirc do biéu hién ciia osa-miR160a trén IRBLkm-T cao gip
4 1an so v6i gidng LTH & cac thoi diém 12 va 24 hpi [5].
Biéu hién cta osa-miR160a lién quan dén sy kiém soat cac
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Hinh 1. Sw biéu hién clia osa-miR160a trén cac gidng lta nghién ctru.

gen ma hoa nhan t6 phién ma dap ung auxin (4RFs) [7].
Céc protein ma hoa boi gen ARFs ¢ lta c6 kha nang hoat
hoa hodc wc ché biéu hién cua nhidu gen dap tng auxin
thong qua viéc tuong tac voi ving diéu hoa cua yéu té dap
g auxin (AuxRE) [7], trong d6, auxin 14 nhan t6 chinh tac
dong dén tinh khang ndm M. oryzae [5]. Osa-miR160a cb
kha ning kiém soat 6/25 gen dich trong ho 4RFs lién quan
dén auxin [5]. Trong s6 d6, su biéu hién cua ARF10, ARF16
va ARF17 duoc cho 1a ¢6 mbi lién hé véi tinh khéng cua
lba [7, 11]. Tuy vay, mac d6 tich Iy cta cac gen con lai la
ARFS, ARF18 va ARF22 van chua duoc xac dinh 13 ¢6 mdi
lién hé voi kha nang chéng chiu cta ciy lua ddi voi su xam
nhiém cua Magnaporthe oryzae. Do d6, su biéu hién cia 3
gen nay can dugc danh gia thém vi sy tich Iy cua chung co
thé thay doi ¢ ca giéng ltia khang va giéng lia man cam. Sy
dao dong trong biéu hién va mirc do tich lity ctia cac gen nay
ciing c6 thé dan dén sy thay ddi vé khuynh hudng biéu hién
va tich Iy cta osa-miR160a trén cic gidng khac nhau & ca
hai nhom lia nghién ctru.

3.2. Gid tri chdn dodn ciia osa-miR160a trén cdc giong
Iiia chong chiu va man cam voi bénh dao 6n

Phén tich biéu db hop cac gia tri 22 ctia osa-miR160a
dugc tién hanh trén ca hai nhom lua chéng chiu va man
cam voi Magnaporthe oryzae tai cac thoi diém 24, 48 va
72 hpi. Két qua cho thiy, biéu hién cta osa-miR160a ting
tai thoi diém 24 hpi trén cac gidng laa thuéc nhom chéng
chiu (p<0,05, hinh 2). Mat khac, khong ton tai khac biét c6
¥ nghia thong ké giira hai nhom lua nghién ciru & cac thoi
diém 48 va 72 hpi (hinh 2).



Khoa hoc Tu nhién | Khoa hoc su sdng; Khoa hoc Néng nghiép | Trong trot; Céng nghé sinh hoc trong néng nghiép, thily san

p-Act 24 hpi 48 hpi 72 hpi
600 -
ns ~— Trung binh
----------------- . 3 T
500 - Dlevm di biét ciing
X Diém di bidt cye:
400 -
300
200 -
* ns
I T T ——
x
J L *
Nhom chéng Nbém mén Nhom chéng Nhémmin  Nhom chéng Nhom mén

chin cam chiu cam chiu cim
Hinh 2. Gia tri biéu hién ctia 0osa-miR160a & hai nhém Itia nghién ciru &

céc thoi diém 24, 48 va 72 hpi sau lay nhiém. Dau * chi mirc do khac biét co
¥ nghia vé& mt théng ké giiva 2 nhém lia (p<0,05).

Chung t6i ciing nhan thiy, su gia ting gia tri 2"t cua
osa-miR160a trén cac gidng lta chéng chiu bénh dao 6n cao
hon 2,6 1an so véi nhém man cam v6i Magnaporthe oryzae
(bang 2).

Bang 2. Gia tri biéu hién 2" ctia c4c gidng lGa trong nghién ciru.

Gibng lia 24 hpi 48hpi 72 hpi
RVT 17,87 5,96 1,08
ST5 5,79 521 54
D IR50404 10,16 507,61 3,84
chong chiu
Té tép 14,15 347,82 .89
OM9582 4,63 39,65 9,89
Jasmine 85 1,12 35,83 2,18
~ OM4900 7,06 1,92 19,46
Nhém lia man =174 7,48 2,16 2,06
cam
OM344 2.8 225 272
OM576 1,76 421 1,16

Cu thé, ¢ 24 hpi, gid tri 2-Ac cua osa-miR160a cua cac
giong lta chong chiu va man cam lan lugt 1a 10,52-17,87 va
4,04-7,48 (bang 3).

Bang 3. Mirc dd biéu hién 2% clia 0sa-miR160a trén cac nhom lta nghién
clru & 24 hpi.

o S6 2@ Gia tri . Gi tri
Nhom hia lwong  trung binh tbi thiéu Qt Trungvi Q3 tbi da
Chong chiuvéi 51455 463 579 10,06 1415 17,87
M. oryzae
Man cam vGi 5 40 1,12 176 280 706 748
M. oryzae

Két qua nay ciing pht hgp véi nghién ciru ctia Y. Li va cs
(2014) [5], trong d6 chi ra sy khac biét vé mirc do tich liy
osa-miR160a giita giébng la chdng chiu va min cam & 24
hpi. Do vay, viéc xac dinh su khac biét y nghia trong gia tri
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biéu hién ctia osa-miR160a trén hai nhém lta s& cung cap
kién thirc bd ich, hd tro chon loc va phan loai cac giéng lua
chéng chiu hodc man cam v&i Magnaporthe oryzae & thoi
diém 24 gio sau lay nhidém, gop phan vao cong tac cai tién
gidng tai Viét Nam.

4. Két luan

Mirc d9 biéu hién ctia osa-miR160a da dugc xéc dinh
trén cac gidng lta thudc hai nhom chdng chiu va man cam
v6i ndm Magnaporthe oryzae, tic nhian giy bénh dao on,
tai cac thoi diém 24, 48 va 72 hpi. O 24 hpi, biéu hién cua
osa-miR160a & nhom laa chéng chiu cao hon 2,6 14n so véi
nhém lua man cam. Piéu nay cho thiy, osa-miR160a hia
hen 1d mot dau an sinh hoc tiém nang lién quan dén kha
nang chéng chiu véi bénh dao 6n, 1a cong cu hitu ich trong
cong tac lai tao va cai tién cac gidng lua tai Viét Nam.
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Tong hop vit liéu 2D-MXene-Ti.C, bang phwong phap in mon chon loc
MAX-Ti,AIC, trong hydrogen fluoride
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Tém tit:

Vit liéu ciu tric hai chiéu méi - MXene la tén goi ciia mdt s6 cacbua, nitrua hoiic cacbonitrua kim loai chuyén tiép,
¢6 cac tinh chat ddc dio nhu mo dun Young cao, 46 din nhiét, din dién cao, bé mat wa nwée, c6 kha ning hap phu
cao va hap phu chon lgc ion. Vit liéu nay dang nhin dwgc sw quan tim nghién ctru cho nhirng ung dung rong rai
trong tich trir nang lwgng, xic tac, cam bién, dién tir va xir Iy moi trweong. MXene thwong dwoc tong hop bang ba
phwong phap: an mon, tir trén xuong va tir dwéi 1én. Trong do6, an mon la phuong phap dwgrc str dung rong rai. Trong
bai bao nay, 2D-Mxene-Ti,C, duoc tong hop bang phwong phap ian mon tir tién chit MAX-Ti LAIC, trong dung dich
HF. Anh hwéng ciaa cac thong 50 tong hop nhw nhiét do va thoi gian tong hop dén cac tinh chat dac trwng cua vat
liéu da dwoc khao sat. Cac két qua thu dwoc cho thay, nong do HF 30%, nhiét do 35°C va thoi gian 36 gio' 1a phu hop
daé tong hop dwge 2D-MXene-Ti,C, c6 su tach 16p tot. Sw ian mon chon lgc nguyen to Al dwge xac nhan tir két qua
gian do nhiéu xa tia X (EDX) Vo1 s1r giam 94,1% ham lwgng nhdm (tir 24,08 xuong con 1,43%). Pong thoi, mt ciu
truc phan 16p ciing dwoc quan sat trén anh hién vi dién tir quét (SEM).

Tir khda: an mon chon loc, MAX-Ti,AlC,, MXene-Ti,C,, tach 16p, vat li¢u 2D.
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Synthesis of 2D-MXene-Ti,C, by etching method from
MAX-Ti,AlC, in hydrogen fluoride solution

Thi Hong Cao'%, Thi Thom Nguyen'", Thi Nam Pham!, Thai Ha Hoang?, Thi Mai Thanh Dinh3, Dai Lam Tran'

!Institute for Tropical Technology, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam
Graduate University of Science and Technology, Viemam Academy of Science and Technology, 18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam
SUniversity of Science and Technology of Hanoi, Vietham Academy of Science and Technology, 18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam

Received 1 June 2023; revised 30 June 2023; accepted 3 July 2023

Abstract:

Novel materials of two-dimensional material - MXene are transition metal carbides, nitrides or carbonitides, which
have unique properties such as high Young’s modulus, thermal conductivity, high electrical conductivity, hydrophilic
surface, high adsorption capacity, and ion-selective adsorption. These materials are receiving research attention for
applications in energy storage, catalysis, sensing, electronics and environmental remediation. MXene materials were
usually synthesised by three methods, including etching, top-down and bottom-up. In which, etching is a common
method that is used widely to synthesise MXene materials. In this article, 2D-MXene-Ti,C, materials were synthesised
by etching method from MAX-Ti,AlIC, in HF solution. The effects of synthesis parameters such as temperature and
time on the characteristics of the materials were investigated. The obtained results show that the concentration of
HF 30%, the temperature of 35°C and the time of 36 hours are suitable for synthesising 2D-MXene-Ti,C, with good
delamination. The Al elements were selected corrosion, which was confirmed by the results of energy-dispersive
X-ray spectroscopy (EDX) spectra with a decrease of 94.1% Al amount (from 24.08 to 1.43%). Simultaneously, a
layered structure was observed on the scanning electron microscope (SEM) images of MXene materials.

Keywords: delamination, MAX-Ti,AlC,, MXene-Ti,C,, selective etching, 2D materials.
Classification numbers: 2.4, 2.5
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1. Dat van de

Ving Pong bang song Ciru Long dang phai doi mat voi
nhitng thach thirc 16n do bién ddi khi hau va xdm nhap man,
dac biét nguén nudc, an ninh Iuong thyc. Viée phat trién cac
vat liéu va cong nghé tién tién ing dung trong xir ly nuéc man
dugc xem 1a mot trong nhimg giai phap hang dau giup khu vuc
ndy tmg pho voi tinh trang khan hiém nu6c ngot hién nay.

Vit liéu 2D nhan dugc sy quan tam ké tir ndm 2004 khi
cac nha khoa hoc kham pha ra graphen va sy tach 16p ciing
nhu nhimng tmg dyung cua ching [1]. Gén day, mét loai vat liu
méi 1a cacbua/nitrit kim loai chuyén tiép hai chiéu dwoc goi 1a
Mxene [2], da ngay cang thu hat sy chu y vi tinh ddc ddo cua
chiing. Nhiéu dic tinh ndi bat nhu mé dun Young cao, d6 din
nhiét/dan dién cao, bé mit wa nudc, kha nang hép phu cao va
hap phu chon loc ion nén ching dugc tng dung rong rai trong
cac linh vue khac nhau nhu xuc tac, cam bién sinh hoc va hoa
hoc, siéu tu dién, pin dién va hép phu [3-6].

Thong thudng, MXene dugc tao ra bang cach an mon co
chon loc pha MAX [7], la mot loai cacbua hodc nitrua c6 cong
thirc chung laM A AX (n=1, 2, 3), trong d6, M la kim loai
chuyén tiép, A thuoc nhém TITA hoac IVA, X1a Choac N [8, 9].
Trong pha MAX, lién két M-A yéu hon va c6 thé bi pha v so
v6i lién két M-X [1, 10]. Do d6, MXene thuong dugc tong hop
thong qua viée loai bo cac 16p lién két yéu ctia nguyén tr A[11].

MXene thé hién c4c tinh chat khac nhau tiy thudc vao diéu
kién tong hop nhu kich thuéc va thanh phdn pha MAX, ban
chét cua chit an mon, néng d6 chit an mon, ban chit cua dung
mdi, nhiét do tong hop, thdi gian tong hop va thoi gian siéu 4m
tach 16p... [12]. Tuy nhién, cac hat MXene tong hop hdu hét
duoc xép chong 1én nhau tao thanh cdu tric dang tim vai kich
thude 16n, diéu nay can tro rat nhiéu dén viée s dung day du
cac vat liéu nay, dan dén hidu qua hoat dong thip [13]. Vi vay,
viéc nghién ctru tong hop ra céc hat nano MXene c¢6 cdu tric
tach 16p 1& mot thach thire 16m.

Theo hiéu biét cua ching t6i, viéc st dung HF 1a mot lua
chon tot dé tong hop MXene bing phuong _phap an mon héa
hoc w6t vi kha nang phan tmg cao cta no. Héu hét cac k¥ thuét
tong hop MXene bing phuong phap nay 14 an mon chon loc
nguyén t6 “A” trong tién chat MAX, duogc thuc hién bﬁng
it nhat ba budc chinh: i) Xtr Iy MAX trong dung dich chira
flo (nhu dung dich HF hodc hén hop cta mudi florua va axit
clohydric dé tao ra cac hat MXene xép chong 1én nhau; ii) St
dung dung méi hiru co hodc céc cation dé dan cai vao céu trac
MXene, lam cho cdu trac MXene phdng 1én [14]; iii) Str dung
song siéu dm dé tach cac 16p MXene.

Trong nghlen ctru ndy, vat liéu 2D-MXene-Ti,C, da dugc
tong hop bang phwong phap an mon chon loc ¢ etchmg tién
chat MAX-Ti,AlC, trong dung dich HF. Anh huong cua mot
s yéu t6 nhur nhlet d6 va thoi gian tong hop dén céc tinh chét
ddc trung cua vat liu 2D-MXene-Ti,C, da dugc nghién ciru.

%H%—IE 67(1) 1.2025

Vit ligu 2D-MXene-Ti,C, tong hop dugc dinh hudng tng
dung trong ché tao dién cuc composite xdp dan dién trén co s&
carbon hoat tinh gdo dua dé xu ly nude nhiém man tai khu vuce
Dong bang song Ctru Long theo cong nghé dién dung khir ion
(capacitive deionization - HCDI). Pay 1a mt hudng nghién
clru moi va tiém nang c6 thé tng dung trong thuc tién.

2. Thuc nghiém va phuong phap nghién ciiu
2.1. Héa chit, thiét bi

Hoa chat MAX-Ti LAIC, (98%, <200 pm), HF (48%) va
HCI (37%) 1a san pham cua Hang Sigma Aldrich (Hoa Ky).
Cac thiét bi st dung trong nghién ctru bao gdm: cin phan tich 5
s6 Mettler Toledo (D), may khudy tir VELP (Y), may siéu 4m
S60H Elmasonic (Purc) va may ly tdim Hermle Z366K (DPuc).

2.2. Tong hgp 2D-MXene-Ti C,

3g MAX-TiAIC,

2D-MXene-Ti;C,
Ly tim H,0, HC12M P
—_— W0, 3C, S0°C Ly tim H,0 vé pH=7
& ) _
Siéu dm 90 phat

24h, 36h, 48h

Siy & 80°C, 8 gitr, nghién

Hinh 1. Téng hop 2D-MXene-Ti,C, béng phwong phap etching trong dung
dich HF.

2D-MXene-Ti,C,dugc tong hop bang phuong phap dn mon
chon loc “etchmg” tu tién chit MAX-Ti LAIC, trong dung dich
HF (hinh 1). 3 g bot MAX-Ti,AlC, du:0’c them vao 30 ml HF
trong lo nhya PP dung tich 50 ml sau d6 day nép lo. Hon hop
nay dugc dun cach thuy trén may khudy tir gia nhiét voi thoi
gian etching khac nhau (24, 36 va 48 gi®) ¢ nhiét d6 thay doi
(20, 35 va 50°C). Hon hop duoc ly tim rira bang nudc cat voi
tdc do 9000 vong/phiit trong 5 phiit (3 1dn), bang dung dich
axit HCl 2 M (thyc hién 3 lan), sau do ly tdm rtra béng nuoe
cat dén pH trung tinh. Dung dich chira 2D-MXene-Ti ,C, dugce
siéu am 90 phut ¢ nhi¢t 40 phong va ly tdm thu lay chat rin
2D-MXene-Ti,C,. Mau 2D-MXene- Ti,C, dugc sdy kho chén
khong ¢ 80°C trong 8 gid, nghién bang 001 ma ndo thu dugc
dang bot min mau den.

2.3. Phdn tich dac trung tinh chit ciia MAX-Ti AIC,va
2D-MXene-Ti,C,

Cac lién két dic trung cia MAX- Ti,AlC, va MXene-Ti,C,
tong hop trong vung budc song tir 600 4000 cm! duogc phan
tich trén thiét bi NICOLET IS10 (Thermo Scientific, M§y).
Hinh thai hoc bé mit va thanh phan céc nguyén td cia cac vat
liéu dugc phan tich bing phuong phap SEM va phuong phap
EDX str dung thiét bi Jeol 6490 JED 2300 (Jeol, Nhat Ban).
Thanh phéan pha ciia MAX va MXene- Ti,C, dugc phan tich
bang phuong phap nhidu xa tia X (XRD) su dung buc xa Cu
Ko (0=0,1546 nm) ¢ 40 kV va 20 mA, budc quét 0,02°/s véi 20
trong khodng tir 5+65°, duoc ghi trén thiét bi SIEMENS D5005
Bruker, Dirc. Pho Raman dugc sir dung dé xé4c dinh thanh phan
cau triic cua vat liéu, dugc do trén thiét bj quang phd XploRA



PLUS confocal Raman microscope (Horiba, Nhat Ban). Di¢n
tich bé mat riéng dugc xac dinh dya trén phuong phap do dang
nhiét hap phu-khir hap phu khi N, & 77K trén thiét b TriStar II,
Micromerics, Hoa Ky.

3. Két gua va ban luan
3.1. Anh hwéng ciia nhigt dp tong hop

Phd FT-IR ctia MAX- Ti,AlC, va MXene-Ti,C tong hop ¢ cac
nhi¢t do khac nhau 20°C, 35°C Va 50°C dugce the hlen trén hinh 2.
Nhin chung, phd IR ciia ching déu co hinh dang tuong ty nhau.
Trén phd quan st thay pic hip thu cuc dai & khoang s6 song 3446
va 1438 cm’!, duogc gan cho dao dong ctia nhém hydroxyl trong
nude am. Ngodi ra, pic & 1645, 1097 va 667 cm ¢6 thé duogce quy két
cho dao dong bién dang cua lién két C=0, Ti-O; C-F [15].

% truyén qua

25‘00 20‘00 1 5‘00 1 0‘00 560
Sé séng (cm™)
Hinh 2. Phé FT-IR cua MAX-Ti,AIC, (A) va 2D-MXene-Ti,C, téng hop & cac

nhiét d6 khac nhau: 20°C (B), 35°C (C) va 50°C (D) trong 48 gio.

T T
4000 3500 3000

Thanh phén c4c nguyén 6 trong MAX- Ti,AIC, va MXene-
Ti,C tong hop ¢ nhi¢t do khac nhau, duogc phan t1ch str dung
phuong phap EDX.

Trén hinh 3A quan sat thay, trén phd EDX cua MAX-
Ti,AlC, xuat hién cac pic dac trung cho nguyén t6 Ti, C va Al
VO'l ham luong Al chiém 24,08% theo khdi luong. Ham lugng
Al giam dang ké tir 24,08% xudng con khoang 1,1-2,6% sau
qué trinh an mon dugc quan sat trong cac mau MXene-Ti,C,.
Day la két qua ciia sw an mon c6 chon loc nguyen t6 Al no
cho phép du doan vé su tach 16p trong cu trac cua MXene
(s& dugc quan sat boi két qua SEM bén dudi). Co thé thay khi
nhiét d¢ tang tir 20 1én 35°C, ham lugng Al trong mau MXene
giam tir 2,73 xudng 1,50%. Tiép tuc ting nhiét dd phan tng lén
50°C, ham lugng Al giam nhe tir 1,50 xudng 1,11% cho phép
lwa chon nhiét do 35°C 1a thich hop dé tong hop MXene. Ngoai
ra, sy xuat hién cua O va F 1a két qua cua sw an mon boi HF.

SEM cua MAX-Ti,AIC, va 2D-MXene-Ti,C, tong hop 6
céac nhiét do khac nhau duoc thé hién trén hinh 4 Anh SEM cua
MAX-Ti,AIC, (hinh 4A) ¢6 dang hinh tAm véi cdu tric <o thé
dugc phan lop Sau khi @n mon trong dung dich HF, cu tric
16p dugc quan sat rat rd. Day 1a két qua ciia sy an mon c6 chon
loc 16p nguyén tir Al xen gitra trong cau trac cia MAX dé tao
thanh MXene. Lun giai nay d4 dwoc chimg minh dua trén két
qua do EDX ¢ trén.
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Hinh 3. Phé EDX cuia MAX-Ti,AIC, (A) va 2D-MXene-Ti,C, tong hop & cic
nhiét do khac nhau: 20°C (B), 35°C (C) va 50°C (D) trong 48 gic.
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Hinh 4. Anh SEM ciia MAX-Ti AIC, (A) va 2D-MXene-Ti,C, téng hop & céc
nhiét d6 khac nhau: 20°C (B), 35°C (C) va 50°C (D) trong 48 gio.

10,000 1 SEl kv

ITT- VKIND

Tur két qua EDX va anh SEM cho phep. két luan da tong
hop thanh cong vat liéu 2D-MXene-Ti,C, bang phuong phap
dn mon MAX-Ti,AIC,. Véi cau trac tach lop cta 2D-MXene-
Ti,C, co thé du doan Ve sy tang dién tich bé mat riéng cua cac
mau MXene s0 voi mau MAX ban dau. Két qua vé dién tich
bé mit riéng s& duge minh chimg & cac ndi dung nghién ciru
tiép theo.

3.2. Anh hwéng ciia thoi gian tong hop

Ph FT-IR ctia 2D-MXene- Ti,C tong hop & 35°C véi cac
thoi gian khac nhau quan sat thay cac pic 0 3442, 1645, 1392,
1097 va 671 cm™! ¢6 thé 1a do dao dong lam cac lién két —OH,
C=0, O-H, C—F va Ti-O kéo dai hon nhung van phu hop voi
cac nghién ctru trude do [15] (hinh 5).
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Hinh 5. Phé FT-IR cia 2D-MXene-Ti,C, téng hop véi céc théi gian khac
nhau: 24 gio (A), 36 gio (B) va 48 gio (C).
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Hinh 6. Phd EDX cta cac mu 2D-MXene-Ti,C, téng hop véi thoi gian
khac nhau: 24 gi& (A), 36 gio» (B) va 48 gio (C).
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Hinh 7. Anh SEM ctia 2D-MXene-Ti,C, tdng hop véi thoi gian khac nhau:

24 gi» (A), 36 gie> (B) va 48 gio (C).
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Thanh phan céc nguyén to trong MXene tong hop & thoi gian
khac nhau duogc thé hién trén hinh 6. Trén phé EDX cia cdc méiu
MXene tong hop ¢ cac thoi gian khac nhau quan sat thay cac pic dac
trung cho Tiva C. Su xut hién ciia O va F 1a két qua clia sy &n mon
boi HE. Ham lugng nguyén t Al giam khi tang thoi gian tong hop
tir 24 gio 1én 36 gio (dat 2,5 va 1,5% tuong ng). Tiép tuc tang thoi
gian phan tmg 1én 48 gio, ham luong nhom gan nhu khong thay doi.
Anh SEM quan sat thay sy tach 16p tot ciia vt liéu sau qué trinh n
mon (hinh 7). Tir céc két qua nay, ching toi lwa chon thoi gian 36
gio 12 thich hop dé tong hop 2D-MXene-Ti,C,.

3.3. Déc trung cia MAX-Ti AIC, va MXene-Ti ,C,

Hinh 8 trinh bay gidn do nhiéu xa tia X cila mau bot MAX-
Ti,AlC, va MXene-Ti,C, dugc tong hop bang phuong phap dn mon
chon loc tir tién chét MAX trong dung dich axit HF. Cac cuc dai
nhiéu xa cua vat lieu MAX duoc quan sat thay 0 26=9,5, 19, 34,
36,7,38,9,41,7,48,3, 56,4, va 60,1°. Trén gian do XRD ctia MXene-
Ti,C, do sy an mon ¢ chon loc cua cac 1op Al tir tién chit MAX, céc
dmh da ¢ sy dich chuyén céc goc thip hon (8,8° va 18,2°). Sy dich
chuyén nay dan t6i khoang cach d ting 1én (nhu dugc quan st trong
cac anh SEM ¢ trén). Cac sy gia tang khodng cach d 1a do sy m¢
rong cAu tric tir qué trinh an mon va sy thay thé dang ké ciia Al bing
cac nhom két thuc —F va “OH/=0. Hon nita, pic cuc dai ¢ 26=38,9°
gan nhu bién mat trong MXene- Ti,C,, xac nhén vigc loai bo dang
ké céc 16p Al khoi Ti LAIC, Dong th01 mot pic moi tai 27,7° (008)
dugc quan sat do sy hmh thanh cua Ti,C,(OH), [16]. Pic ddc trung
cho hop chat AlF, tao thanh sau qua trmh an mon dugc ky hiéu boi
déu (¥) trén gian do Két qua nay phu hop voi su xuét hién pic twong
tmg cho nguyén 6 F va O trong két qua EDX & trén.

100
(002) *AlF; TiyC,
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Ti,AIC,
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Hinh 8. Gian dé XRD cuia MAX-Ti ,AIC, va MXene-Ti,C,.

Ph6 Raman cua MAX-Ti,AIC, (hinh 9) quan sat thiy cac dinh
nim ¢ khoang sb song 269, 423 va 613 cm ddc trung cho dao dong
ctia céc nguyén tir Ti va Al [17]. Pic ¢ s6 song 269 cm™! dac trung
cho dao dong cua Al khong dwgc quan sat trén phd cua MXene-
Ti,C, do sy dn mon déng ké clia nguyén tir Al trong pha MAX.
Ngoal ra, 2 dinh rong khac duoc quan sat thay trong khoang 1000-
1800 em! dwgce gan cho dai D va G cua carbon graphit. Cudng do
hai dai nay tang trong mau MXene- Ti,C, cho thiy cac bé mit da
tiép xtic voi nhleu carbon hon, du doan ve sy tang cuong dang ké
dac tinh truyen dién tich cua 16p cacbua, thuan 1gi cho viéc cai
thién tinh chét dién dung cua vat li¢u. Mot pic voi cuong do 16m ¢
s6 song khoang 151 cmr! trén phd ciia MXene-Ti,C, co thé 1 do su
hinh thanh Ti,C, bi oxy hoa [18].
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Hinh 9. Phé Raman clia MAX-Ti,AIC, va MXene-Ti,C,.
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Hinh 10. Bwong dang nhiét hap phu N,ctia MAX-Ti,AIC, (A) va 2D-MXene-Ti.C, (B).
Bang 1. Cac thong sb dic trwng cla MAX-Ti,AIC,va 2D-MXene-Ti,C,.

Théng s MAX-Ti AIC, 2D-MXene-Ti.C,
Hirh thi hoe b mil Eznfu};“z;:?lzgl caumiood o4 iiciop

Ham luong Al (%m) 24,08 143

Thanh phan pha Ti,AIC, Ti,C,, AIF,, Ti,C,(OH),
Dao dong ddc trung Ti, Al, carbon graphit Ti, carbon graphit
Dién tich b& mit riéng (m?/g) 1,5981 9,3441

Thé tich vi mao quan (cm’/g) 0 0,000656

Téng thé tich mao quan (cm¥g)  0,001094 0,00585

D§ rong mao quan trung binh (nm) 2,3110 2,1954

Pé minh chimg cho két ludn sy tich 16p trong cu tric ciia vat
liéu MXene lam téng dién tich bé mat riéng cua vt ligu so véi tién
chit MAX, trong phan nay phuong phap dang nhiét hap phu N, theo
phuong phap BET dugc st dung dé xac dinh dién tich bé mit r1eng,
kich thuéc 16 x0p va thé tich 16 xbp cua vat liéu. Céc thong s6 dac
trung cua vat liéu (dién tich bé mit, téng thé tich mao quan, duong
kinh mao quén) duoc trinh bay trong hinh 10 va bang 1 cho thdy, dién
tich bé mat rleng cua 2D-MXene-Ti,C, tang 5,8 lan so véi vat liéu
MAX (9,3441 va 1,5981 m%g, tuong u'ng) Su tang dién tich bé mat
riéng theo BET dugc giai thich do qua trinh an mon trong dung dich
HF dd xay ra an mon ¢6 chon loc nguyén t Al, lam cho cau tric vat
lidu MXene c6 sy tach 16p, lam tang do x5p, ting thé tich mao quan va
vi mao qudn cua vat liéu.

4. Két luan

Vit liéu 2D-MXene-Ti,C, da dugc tong hop thanh cong bing
phuong phap an mon chon loc tir tién chat MAX-Ti LAIC, trong dung
dich HF. Nghién ctru nay di dua ra duoc diéu kién thlch hop dé tach

16p hi¢u qua MXene-Ti,C,, sy anh hudng ctia nhi¢t do va thoi gian n
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mon da dugc nghién ctru. Bﬁng cach so sanh céc tinh chét cua vat liéu
tong hop dugc, chiing toi dua ra két luan: nhigt do 35°C va thoi gian
36 phut 1a t6i vu dé thu dugc vét ligu MXene-Ti,C, c6 sy tach 16p tot.

Nguyén Thi Thom dugc tai tro boi Chwong trinh Hoc bong sau
tién sy trong nudc cua Quy Poi méi sang tao Vingroup (VINIF), ma
s0: VINIF.2022.STS.44, d¢ tai co s tré nam 2023 va duogc hd trg
boi Bo Khoa hoc va Cong ngh¢ (DPTPLCN.66/22). Cac tac gid xin
tran trong cdm on.
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Nghién it tong hop xanh hoa nano bac ti cao chiét ey Cac leo (Mikania mictantha Kunth)
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Tom tit:

Trong nghién ciru nay, hat nano bac dwgc tong hop xanh héa véi cao chiét ciy Ciic leo (Mikania micrantha Kunth) cé
vai tro 12 tac nhan khir tién chit bac nitrate va polyvinyl pyrrolidone (PVP) la chit 6n dinh. Céc yéu t6 dznh hwéng
dén sy hinh thanh va phat trién ciia hat nano bao gdm nong dd bac nitrate, nong dd cao chiét va thoi gian phan ing
dwgc khio sat véi muc tiéu tao ra hat nano bac ¢6 hinh dang va kich thwéc mong mudn. Piéu ki¢n thich hop dé tong
hop nano bac tir cao chiét ciy Cic leo bao gom: nﬁng do AgNO, 0,030 M, nong dd cao chiét 1a 2,50 mg/ml, thoi gian
phén lrng 1a 90 phit tai nhi¢t d§ phong. Théng qua két qua quang phd - tir ngoai kha kién (UV—VIS), kinh hién vi di¢n
tir truyen qua (TEM), kinh hién vi dién tir truyen qua phan giai cao (HR-TEM), kinh hién vi dién tir quét (SEM),
pho phén tin ning lrong tia X (EDS), tan xa anh sang dong (DLS) va thé zeta cho thiy da tong hop thanh cong hat
nano bac ¢é dang cau, kich thwéc trung binh khoang 47,1 nm. Nano bac dwgc tong hgp tir cao chiét cay Cuc leo than
thién véi méi trueomg hira hen sé mang lai nhiéu tiém ning wng dung trong twong lai.

Tir khoa: Mikania micrantha Kunth, nano bac, polyvinylpyrrolidone.
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Abstract:

In this study, the synthesis of silver nanoparticles using a reduction method that incorporated Mikania micrantha
Kunth extract as a natural reducing agent, alongside polyvinylpyrrolidone (PVP) for stabilisation purposes. Key
factors that influence the size and morphology of the nanoparticles, including the concentrations of silver nitrate,
extract concentration, and reaction time, were investigated with the goal of producing Ag nanoparticles with the
desired shape and size. Optimal conditions for synthesising the silver nanoparticles from Mikania micrantha Kunth
extract include using an AgNO, concentration of 0.030 M, an extract concentration of 2.50 mg/ml, and a reaction
time of 90 minutes at room temperature. The results obtained from ultraviolet-visible spectroscopy (UV-Vis),
transmission electron microscopy (TEM), high-resolution transmission electron microscopy (HR-TEM), scanning
electron microscopy (SEM), energy-dispersive X-ray spectroscopy (EDS), dynamic light scattering (DLS), and
zeta potential analysis, silver nanoparticles were successfully produced with an average size of about 47.1 nm. The
silver nanoparticles synthesised from Mikania micrantha Kunth are environmentally friendly and have promising
applications for future developments in nanotechnology.

Keywords: Mikania micrantha Kunth, polyvinylpyrrolidone, silver nanoparticles.
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1. Ddt van de

Cong nghé nano di thu hit duoc nhiéu sy quan tdm
trong céac linh vure khoa hoc va cong nghé nham phat trién
nhitng vat liéu tién tién voi dic tinh doc dao [1]. Trong do,
nano bac (AgNPs) duoc dic biét quan tdm nho sé hitu mot
s6 dic tinh vuot troi va ung dung da dang trong cac linh vuc
nhu dién ti, y hoc, xc tac, san xuét vai, loc nude va khang
khuén [2-5]. Cac phuong phéap tong hop AgNPs bao gom
phuong phap vat 1y va phuong phap hoa hoc. Cac phuong
phap vt Iy doi hoi thiét bi phure tap, chi phi van hanh cao va
kho diéu chinh kich thudc hat dong déu. Cac phwong phap
khir hoa hoc thuong duogc str dung phd bién, tuy nhién quy
trinh sir dung cac chat khir hoa hoc nhu sodium borohydride,
hydrazine, hydroquinone trong dung moéi httu co doc hai
1am han ché cac ung dung ciia AgNPs trong linh vyc y sinh,
gdy tac dong xdu dén moi truong va sirc khoe con ngudi [6-
8]. Do do, viéc téng hop xanh héa nano bac dang duoc cac
nha khoa hoc trén thé gi¢i quan tim nghién ciru.

Trong nhitng ndm gan ddy, viéc sit dung cac ngudn tai
nguyén thién nhién, dic biét 1a cao chiét tir thuc vat, té bao
vi sinh vat va cc polyme sinh hoc da phat trién nhu mot
giai phap thay thé day hira hen cho qua trinh tong hop nano
bac [5]. Trong thuc vét c6 mot lwong 16n cac hop chat co
hoat tinh sinh hoc nhu polyphenol va flavonoid, c6 dac tinh
khtr va kha nang 6n dinh tot hat nano tao thanh. Déng thoi,
thuc vat va chiét xuét cua ching an toan dé xu ly, it doc hai
va than thién v6i méi truong. Cac hop chit nay co thé khu
hi¢u qua ion kim loai, kiém soat su phat trién cling nhu do
on dinh cua cac hat nano. Tir d6 tao diéu kién thuan lgi cho
qué trinh tong hop AgNPs véi kich thude, hinh dang va do
6n dinh nhu mong mudn [9].

Cuac leo (Mikania micrantha Kunth) thudc ho Cuc
(Asteraceae), phan bd chu yéu & chau Au, An Do, Pong
Nam A va cac dao thudc khu vuc chau A - Thai Binh Duong
[10]. O Viét Nam, cay Cuc leo duge tim thdy mot s6 noi nhur
Tay Ninh, TP Hd Chi Minh, Binh Dwong va Kién Giang
[11]. Cac nghién ciru trude ddy da bao cao vé thanh phan hoa
hoc da dang gom cac hop chét nhu polyphenol, flavonoid va
terpenoid [12-14]. Thém vao d6, cao chiét ciy Cic leo da
dugc bao céo kha nang khang oxy hoa, khang khuan va diéu
tri ung thu [15]. Cic leo hién dang lan rdng va gay hai cho
cac loai sinh vat ban dia, gdy mét can bang sinh thai trong
vung chung x4m chiém [16]. Do d6, nghién ctru chiét tach
cac hop chét va danh gia kha ning tong hop nano bac tir loai
cdy nay 1a mot huéng nghién ctru tiém ning, giup tiét kiém
chi phi va nhim khai thac mot loai thuc vat gay hai cho
modi truong sinh thai. Nhém nghién ctru cia A. Biswas va cs
(2019) [16] da thyuc hién tong hop nano bac thong qua cao
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chiét nude ciy Cuc leo & nhiét dd phong trong 6 gid, khong
su dung chét hoat dong bé mat, hat nano thu duoc c6 do da
phan tan rong.

Nghién ctru nay khéo sat qua trinh tong hop nano bac
tir cao chiét cay Cuc leo, véi muc tiéu cai thién quy trinh
téng hop, tao hat nano bac dang cau ¢6 kich thudc nho va
dd 6n dinh cao. Cao chiét methanol cay Cuc leo dugc su
dung 1a chat khir bac nitrate va polyvinylpyrrolidone duoc
su dung véi vai tro la chét hoat dong bé mat. Néng do bac
nitrate, ndng d6 cao chiét va thoi gian phan tmg duoc khao
sat dé t6i uu hoa qua trinh tong hop. Cac phuong phap nhur
UV-Vis, TEM, HR-TEM, SEM, EDS, DLS va thé zeta da
dugc sir dung dé phan tich AgNPs. Hat nano tao thanh trong
phuong phép tong hop nay c6 kich thudc hat twong ddi nho,
cai thién thoi gian phan ung va do phan tan cta h¢ dung
dich keo.

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

Phan trén mit dat cay Cuc leo dugc thu hai tai DT An,
Binh Duong vao thang 6/2022. Mau tiéu ban dugc luu
gili tai B0 mon Hoéa dugc, Khoa Hoéa hoc, Truong Pai hoc
Khoa hoc Ty nhién, Pai hoc Qudc gia TP H5 Chi Minh
(MDC9100). Bac nitrate (AgNO,, 99,9%) duoc mua tu
Merck (Buc). Polyvinylpyrrolidone (PVP, M=30.000 g/
mol) ¢ xudt xir tir Sigma-Aldrich (M¥). Methanol (>99%)
tir Scharlau (Thai Lan) va cac hoa chat can thiét khac véi do
tinh khiét >99%.

2.2. Diéu ché cao chiét cdy Ciic leo

Phan trén mit dat cay Cuc leo sau khi thu héi, dugc
sdy kho & 50°C cho dén khi khdi lugng khong doi (d6 am
<10%) va cit nho. Sau d6, 250 g Cuc leo dugc tién hanh
chiét Soxhlet véi dung méi methanol. Cao chiét thu dugc
dugc ¢6 quay chan khong thu hdi dung méi va thu dugc cao
chiét Ciic leo v&i do am 12,1%.

2.3. Dinh tinh thanh phin héa hoc cé trong cao chiét
cdy Cuc leo

Céc thi nghiém dinh tinh cac thanh phan polyphenol,
flavonoid, alkaloid, tanin, steroid, terpenoid va saponin

dugc tién hanh theo “Kiém nghiém dugc li¢u” cua N.T.T.
Mai (2020) [17].

2.4. T 5ng hop nano bac (AgNPs) tir cao chiét cdy Cic leo

Trong mdt quy trinh dién hinh, 14,0 ml dung dich
polyvinylpyrrolidone (PVP) (1,0% w/v) dugc tron véi 2,0
ml dung dich bac nitrate AgNO, 0,030 M. Dong thoi, cao



chiét cay Cuc leo dugc hoa tan trong nude khir ion & ndng
d6 2,00 mg/ml va diéu chinh pH 9 bang dung dich NaOH
0,1 M. Sau d6, 8,0 ml dung dich cao chiét trén duoc cho
vao hdn hop trong khi khudy tir voi tc do 300 vong/phiit,
tiép tuc khudy thém 30 phut dé phan tng xay ra. Dung dich
chuyén dén tir vang nhat, ddm dan va sang vang nau. Nong
do AgNO,, ndng do cao chiét va thoi gian phan Gmg dugc
khao sat véi cac diéu kién trong bang 1.

Bang 1. Yéu t6 khao sat qua trinh tbng hop AgNPs.

PO TP A o Nong d cao chiét Thoi gian phan
Yeéu to khao sat Nong dj AgNO, (M) T )
A e 0,010; 0,015; 0,020;
NongdOASNO; o5 0.030: 0,035 %0 L
A iy 1,50; 1,75; 2,00; 2,25;
Nong d¢ cao chiet 0,030 2.50:2.75 30
Thoi gian phan tmg 0,030 2,50 30, 60, 90, 120, 150

2.5. Phan tich dac tinh ciia AgNPs

Tinh chdt quang ciia dung dich keo AgNPs: Quang phd
UV-Vis cta dung dich keo AgNPs duoc phan tich trén thiét
bj UV-Vis NIR-V60 (Jasco, Nhat Ban). Phd dugc quét trong
khoang budc song tir 350 dén 800 nm véi toe do quét 200
nm/phut st dung cuvette thach anh (d6 rong 1 cm).

Hinh théi va kich thurde hat: Hinh thai bé mat hat nano
dugc quan sat bang anh FE-SEM trén may JEOL JSM-
7600F (M¥) c6 tich hop phé tan sic ning luong EDS. Kich
thude hat duge xac dinh bang phin mém ImagelJ thong qua
anh SEM. Pho EDS dugc tién hanh dé phan tich do tinh
khiét cia san pham AgNPs, mau dugc phén tich trén thiét bi
JEOL JSM 7600F (My) tai thé hoat dong 30 kV.

Bén canh d0, kich thudc ctuia cac hat AgNPs duoc xac
dinh bang k§ thudt tan xa 4nh sang dong (DLS), qua trinh
phan tich dugc thuc hién trén thiét bi Zetasizer SZ-100
(Horiba, Nhat Ban). Mau dung dich keo AgNPs vira tong
hop duogc cho vao cuvette, tién hanh do & nhiét d6 25°C, ché
d6 do da phan tan.

Phuong phap phan tich TEM duoc sir dung dé danh gia
hinh thai hat AgNPs, sir dung thiét bj JEM-2100 (JEOL Ltd,
Nhat Ban). Pau tién, dung dich keo dugc phan tan trong
ethanol dugc cho mot luong rat nho 1én trén ludi déng phu
carbon (300 mét ludi, Ted Pella, Inc., Redding, CA, M¥).
Dung dich dugc dé kho tu nhién & nhiét d6 phong trude khi
phan tich voi k¥ thuat hién vi dién tir. Phuong phap phan
tich kinh hién vi dién tir truyén qua d6 phan giai cao (HR-
TEM) dugc tién hanh trén JEOL ARM 200F (JEOL Ltd,
Nhat Ban).
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Thé zeta cia dung dich keo AgNPs: Thé zeta cia dung
dich keo AgNPs dugc xac dinh ¢ khoang nhiét do 25°C su
dung thiét bi Zetasizer SZ-100 (Horiba, Nhat Ban). Cuvette
3 ml duoc sir dung trong qué trinh phan tich mau va quét &
thé dién cuc 3,3 V.

" L "
3. Két qua va ban luan

3.1. Dinh tinh thanh phin héa hoc cé trong cao chiét
cdy Cuc leo

Phan tich dinh tinh cao chiét cay Cuc leo dugc thuc hién
nham nhan biét su hién dién cua cac nhom chat polyphenol,
flavonoid, alkaloid, tanin, steroid, terpenoid va saponin c6
trong cdy Cuc leo. Nhu trong bang 2, polyphenol, flavonoid,
tanin, steroid va terpenoid 1a cac nhém chat co trong cao
chiét cay Ciic leo, trong khi alkaloid va saponin khong co.

Bang 2. Két qua dinh tinh mot sé hop chat tw nhién c6 trong cao chiét
cay Cuc leo.

Nhém chat Phwong phap Hién twgng Két qua
Polyphenol Folin-Ciocalteu Dung dich mau xanh duong ++H
Flavonoid Pb(CH,C00), Két tia mau ving +H
Alkaloid Dragendorff Khong hién tugng

Tanin FeCl, Két tia xanh duong +
Steroid Liebermann-Burchard ~ Dung dich mau xanh duong +HH+
Terpenoid Salkowski Vét nau do gitra 2 16p dung dich +
Saponin Tao bot Khong hién tugng

Ghi chu: (-): Phan trng am tinh; (+): Phan U”ng dwong tinh; (++): Phan (rng
dwong tinh rg; (+++): Phan (ng dwong tinh rat ro.

Cong bd trude day cho thay, nhom hgp chét polyphenol
va flavonoid c6 cac hoat tinh sinh hoc doc ddo nhu khang
khuén, khang virus, khang oxy héa va khang viém. Dic
biét, polyphenol c6 thé trc ché virus SARS-CoV-2 nho kha
nang lién két véi cac thy thé trén bé mit cta virus [18, 19].
Tanin di dwoc ching minh 1a c6 kha ning lam giam ton
thuong mo6 do thiéu méu cuc bo, ngan ngua cuc mau dong,
giam cholesterol LDL (low-density lipoprotein) va tang
cholesterol HDL (high-density lipoprotein) [20]. Terpenoid
c6 kha nang loai bo cac géc tu do va bao vé té bao khoi
t6n thuong do stress oxy héa. Qué trinh niy mang lai nhiéu
loi ich khac nhau, bao gém giam nguy co mic cac bénh
man tinh, chéng ung thu, bao vé than kinh va tim mach
[21]. Két qua dinh tinh cho thiy cdy Cuc leo thu hai tai Viét
Nam ciing ¢ cac nhom chat twong tu voi cong bd trude day
[22]. Ngoai ra, cic thanh phan cé trong cdy Ciic leo nhu
flavonoid, terpenoid va polyphenol c¢6 kha nang khir ion Ag*
thanh Ag®, do d6 c6 thé dugc sir dung dé tong hop cac hat
nano bac (AgNPs) [23].
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3.2. Cac yéu 16 danh hwong dén quad trinh tt?ng hop
AgNPs

Khdo sdt anh huéng nong do tién chat AgNO, dén su
hinh thanh AgNPs: Nong d6 bac nitrate dong vai trd quan
trong trong su hinh thanh hat nano, do tién chat dong vai
tro 12 ngudn cung cip ion Ag* cho qua trinh khir tao hat
nano bac, anh hudng truc tiép dén s6 lwong, kich thudc,
d6 phan bd kich thudc, va do on dinh cua hé dung dich
keo. Dé khao sat anh huéng cua nong d6 dung dich AgNO,
dén su hinh thanh cua cac hat AgNPs, cac mau khac nhau
dugc téng hop voi ndng d6 dung dich AgNO, trong khodng
0,010-0,035 M, thoi gian phan mg duoc gitt ¢6 dinh trong
30 phut & nhiét d6 phong, va ndng do6 cao chiét cay Cuc leo
trong nudc 1a 2,00 mg/ml. Su hinh thanh cua dung dich keo
nano bac dugc xac nhan théng qua quang phd UV-Vis (hinh
1A). Két qua cho thay, cac mau dung dich keo AgNPs dugc
tong hop véi ndng do dung dich AgNO, tir 0,015 dén 0,030
M xuit hién dinh cong huong plasmon bé mit (SPR) tai 417
nm véi cuong do hip thu ting dan tir 0,68 dén 0,95 a.u..
biéu nay dy doan sy hinh thanh cua céac hat nano bac dang
ciu [24, 25] va do hap thu ting cho thiy luong nano bac
tao thanh v&i hiéu sudt cao nhat khi néng do Ag" str dung
1a 0,030 M. Khi néng do Ag"lén 0,035 M, cuong d6 dinh
SPR tai 417 nm c6 sy giam dang ké con 0,79 a.u., co thé giai
thich 14 do & ndng d6 Ag" qué cao, khong du lwong chét khir
trong dung dich dé khir Ag* tao thanh céc hat nano bac, tir

(A)
1or Cao chiét
-0,01 M
08k 0,015 M
-~ ——0,02M
o ——0025M
“; 0,6 —0,03
2 —— 0,036
@
=04
‘0.
Q
0.2
0,0}

600

500
Bude séng (nm)

700

d6 lam giam sy hinh thanh ctia cac hat nano bac. Anh SEM
(hinh 1B) cua mau dugc téng hop véi ndng do Ag* 0,030 M
xéac nhan sy hinh thanh cta dung dich keo nano Ag dang cau
v6i kich thudce trung binh 26+3 nm.

Mit khac, tai nong d6 0,015 M dinh SPR dich chuyén
d6 sang ving 427 nm, dinh hip thy khong ddi xing va co
cuong do tuong ddi thap, diéu nay du doan ring cac hat
nano bac hinh thanh véi kich thudc 16n hon [26]. Két qua
SEM (hinh 1C) tuong tng véi ndong d6 Ag' cho thay, cac
hat nano bac hinh thanh véi d§ da phén tan cao, kich thude
trung binh khoang 28+7 nm. Khi ndng d6 giam xudng con
0,01 M, hau nhu khong quan sat thiy dinh SPR trong ving
tir 300 dén 800 nm, cho thiy & ndng d6 ion Ag* thap cé thé
dan dén s lugng nguyén tir Ag hinh thanh khong dang ké.
Duya vao két qua quang phé UV-Vis va anh SEM tuong ting
c6 thé lua chon néng d6 AgNO, thich hop 12 0,03 M dé thuc
hién nghién ctru khao sat tiép theo.

Anh hwéng nong dé cao chiét dén sw hinh thanh cia céc
hat AgNPs: Trong quy trinh tong hop, cic thanh phan trong
cao chiét dong vai tro chit khir giup khir ion Ag* thanh Ag®
dé hinh thanh céac hat nano bac, déng thoi dong vai tro chét
bao v€ gitp cac hat nano bac on dinh trong dung dich keo
[23]. Chinh vi vay, dé xac dinh néng dd cao chiét thich hop,
cac mau véi nong do cao chiét thay doi tir 1,50; 1,75; dén
2,75 mg/ml véi diéu kién phan ng nhu dugc mé ta trén
bang 1.

(B)

0. e
'qs 20 25 30 35 40 45 50
Kich thwée (nm)

0,3

=%

W

0’%0 22 24 26 28 30 32 34
Kich thwée (nm)

Hinh 1. (A) Phé ti» ngoai kha kién cua cac dung dich keo AgNPs véi néng dé AgNO, thay déi tir 0,010; 0,015 dén 0,035 M; anh kinh hién vi dién ti quét
ctia AgNPs dwoc tdng hop & néng dé AgNO, 0,015 M (B), néng dd AgNO, 0,030 M (C).
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véi cao chict Cuc leo, nghién
ctru huéng deén cai thién quy

trinh tong hop, giam thoi
. gian phan ung va tang hi¢u
qua tong hop hat nano. Dé
. khao sat thoi gian phan ung
thich hop cho sy hinh thanh
cua dung dich keo AgNPs,
cac mau véi thoi gian phan
ung khac nhau tir 30, 60, 90,
120 va 150 phat duoc tong
hop. Trong do6, cac diéu kién

1 1

(A) (B)
1,0 10
— 1,50 mg/ml
— 1,75 mg/ml
08r 2,00 mg/ml 09Ff
- —— 2,25 mg/ml
:. ——2,50 mg/ml 5
; 0,6 — 2,75 mg/ml L“; 08}
= .
2 £
w o
= « L
o 04 s 0.7
[=] <©-
(]
0,2 06
L
0‘0 1 1 1 0'5 0
400 500 600 700 L
1,4 1,6

Bwéc séng (nm)

Hinh 2. (A) Quang phé hap thu tir ngoai kha kién ctia cac mau dwoc tng hgp véi ndng do cao chiét tir 1,50; 1,75; dén 2,50
mg/ml, néng dd AgNO, 0,030 M thoi gian téng hop 30 phat, (B) Biéu dd thé hién dé hap thy cuc dai theo ndng dé cao chiét.

Tir quang phd UV-Vis (hinh 2A), cic miu cho thiy xuét
hién dinh SPR tai 419 nm va khéng c6 sy dich chuyén khi
tang ndng do cao chiét. Khi nong do cao chiét ting dan tir
1,50 dén 2,50 mg/ml, cuong do hip thu ting dang ké. C6 thé
quan sat thay, do hip thy ting tuyén tinh véi sy ting ndng
d6 cao chiét (hinh 2B). Piéu nay c6 thé giai thich do nong
d6 cao chiét ting cung cap nong d6 chit khir 16n hon dé tao
ra nhiéu hat nano Ag hon. Tuy nhién, khi ting ndng do cao
chiét 1én dén 2,75 mg/ml, cudng do hap thu khong cé su
thay d6i dang ké, c6 thé do nong do cao chiét qua 16n trong
khi luong tién chit AgNO, khong ddi, qué trinh khur tao
nano Ag di chuyén toan b lugng ion Ag*. Khi d6, khong
lam thay d6i dang ké cuong do hap thu tai budc song tuong
mg voi plasmon bé mat cta hat nano Ag. Do dé, nong do
2,50 mg/ml 1a nong do thich hop cho qué trinh tong hop
AgNPs.

Anh hwéng thoi gian phan iing dén sw hinh thanh cia
cdc hat AgNPs: Trong nghién ciru tong hop hat nano Ag

——30 phat
—— 60 phat
90 phat
—— 120 phat
—— 150 phat

08
0,6

0.4

Do hap thu (a.u.)

02}

0,0

1
600

500
Bwérc song (nm)

L
400 700

Hinh 3. Quang phé hép thu tir ngoai kha kién cta cac mau téng hop
véi thei gian phan (ng tir 30 phat dén 150 phit, noéng do cao chiét
2,50 mg/ml, néng d6 AgNO, 0,030 M.
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18 20 22 24
Néng do cao chiét (mg/ml)

26 28 khéac dugc gitt c¢6 dinh voi

ndéng do dung dich AgNO,
0,030 M, nong do cao chict
cay Cuc leo 1a 2,50 mg/ml.
Két qua duoc thé hién thong
qua quang phd UV-Vis duoc trinh bay ¢ hinh 3 cho thay cac
mau dung dich keo nano bac c6 dinh SPR nam trong khoang
416-418 nm va c6 do hap thy cuc dai ting dan theo thoi gian
phan tmg tir 30 phat dén 90 phut tng véi ndng d6 nano bac
tang dan (hinh 3). Tuy nhién, sy thay doi d6 hap thu va dich
chuyén dinh tir 90 dén 150 phut 1a khong dang ké. Tir d6 cho
thiy thoi gian toi wu cho qua trinh tong hop AgNPs véi dich
chiét Cuc leo 1a 90 phut, sau thoi gian nay, phan tng chuyén
Ag" thanh Ag’ dién ra khong dang ké.

Tir két qua thu dugc trong qua trinh khao sat cac yéu
td anh huéng, mau nano bac dugc téng hop voi diéu kién
thich hop bao gdm 2,0 ml AgNO, 0,030 M, 14,0 ml dung
dich polyvinylpyrrolidone (1,0 % w/v), 8,0 ml dich chict
cay Cuc leo 2,50 mg/ml, phan tng trong 90 phut ¢ nhi¢t do
phong. Hat nano Ag duoc tong hop véi diéu kién néu trén
dugc sir dung cho cac phuong phap phan tich hoa 1y tiép
theo.

Hinh dang va kich thudc nano bac dugc quan sat thong
qua anh SEM (hinh 4A). Céac hat nano c6 dang hinh cau,
kich thudc hat trong khoang voi kich thude hat trung binh
la 2445 nm (hinh 4B). Ngoai ra, hinh thai cua AgNPs con
duogc x4c nhan théng qua anh TEM (hinh 4C). Anh TEM d6
phan giai cao (HR-TEM) duoc thé hién trén hinh 4D cho
thdy khoang cach gitta hai van tinh thé 1a 0,236 nm tuong
mg v6i mat (111) cua tinh thé nano bac 1ap phuong tim
dién [27]. C6 thé thdy cac hat nano bac hinh thanh c6 ciu
trac tinh thé cao.

Thanh phan cac nguyén td ¢6 mit trong mau nano bac
dugc danh gia thong qua gian d6 EDS, duoc mé ta ¢ hinh
5, cho théy ¢6 su xut hién cua céac dinh co gia tritu 2,6 dén
3,2 keV, tuong ung véi kim loai bac. Ham luong nguyén td
Ag c6 trong mau chiém ty 1& 37,99% vé khdi lugng. Ngoai

n
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dic trung cua cac nguyén to carbon
va oxygen trong khoang 0-0,5 keV.
Diéu nay c6 thé dy doan sy hién dién
ctia cac hop chét hitu co trong dich
chiét ctic leo va PVP trén bé mat hat
nano bac [28, 29].

Phuong phap phan tich tan xa
anh sang dong (DLS) dugc dung
dé do kich thude thuy dong luc hoc
ctia cac hat bang cach phan tich su

10 20

Hinh 4. (A) Anh hién vi dién tir quét (thang do 200 nm), (B) Biéu dd phan bd kich thwéc hat,
(C) Anh hién vi dién ti truyén qua, (D) Anh hién vi dién ti truyén qua do phan giai cao cla

mau AgNPs dwoc tong hop & didu kién téi wu.

300

Nguyén té % Khéi lwong

250 42,80

19,21
Ag 37,99

200

Téng 100,00

150
Ag

Ag

Cwong do (lux)

100

Nang lwong (keV)

Hinh 5. Gian dé phan tan ning lwong tia X cia mau AgNPs dwoc tong hop
véi diéu kién 2,0 ml AgNO, 0,030 M, 14,0 ml dung dich polyvinylpyrrolidone
(1,0% wiv), 8,0 ml dich chiét cay Cuc leo 2,50 mg/ml, phan rng trong 90
phut & nhiét dé phong.
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Kich thuéc hat (nm)

o “ 0 bién dbi cua cudong d 4nh sang tan
xa duoi dang mdt ham cua thoi gian
[30]. Puong kinh hat (nm) va chi sé
da phan tan (PDI) 1a nhiing tham s
quan trong trong viéc danh gia dac
tinh ctia hat nano [31, 32] da duoc
xac dinh thong qua phuong phap
DLS. Gian d6 phan b kich thudc
hat cua AgNPs duoc thé hién trong
hinh 6A. Co thé thiy rang, su phin
bb kich thudc cia AgNPs nam trong
khoang tir 40 dén 190 nm. Kich
thudce hat trung binh tinh dugc 1a 47
nm véi chi s6 PDI 1a 0,665, chimg
t6 kich thudce hat nano bac tao thanh
khong ddng déu, phu hop véi két qua
anh SEM. Su khac biét vé kich thudc
dugc phan tich tir anh SEM va kich
thude thuy dong luc hoc la do cac
16p PVP va céc hop chit trong thanh
phan cao chiét hip phu trén bé mat ctia hat AgNPs, lam ting
dang ké kich thudc hat khi xac dinh bang DLS [30]. Ngoai
ra, thé zeta cta dung dich keo AgNPs 14 -39,5 mV (hinh 6B)
cho thay, su tich dién am ctia 16p phu PVP trén bé mat Ag
[33]. Két qua cho théy, bé mit cua cac hat nano duge tich
dién am nén d& phan tan trong moi truong do lyc day tinh
dién gitra cac hat [34, 35].

Nghién ctru ¢ nhiéu cai tién so voi nghién ciru cia A.
Biswas va cs (2019) [16] nhu st dung cao chiét methanol
cay Cc leo, chit bao vé 1a PVP gitp kiém soét tot hon kich
thudc hat nano tao thanh, phan mg trong moi truong pH
9 gitp ting kha ning khir ctia cac hop chat hitu co trong
cao chiét, rat ngan thoi gian phan tng trong 90 phit so voi
nghién ciru trude day (6 gio). Mot s6 cong bd trude day vé
thanh phan hoéa hoc cua cao chiét cay Cuc leo cho thiy su
hién dién cua cac hop chét polyphenol [12], sesquiterpene
lactone [36]. Polyphenol 14 chit khir manh véi ciac nhém
hydroxyl ¢6 vai tro khir ion Ag” tao thanh nguyén tir Ag°,
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flavonoid, tanin, steroid va
terpenoid. Pong thoi, su
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anh hudng cua cac yéu tb
ndng do AgNO,, ndng do
cao chiét va thoi gian phan
mg dén sy hinh thanh cua
hat nano bac ciing dugc
ching minh. Céac két qua
chi ra réng, diéu kién thich
hop dé téng hop AgNPs
la AgNO, 0,03 M, nong
d0 cao chiét Cuac leo la

1 L L !

100
Buwong kinh (nm)

1000 10000 ’-200 -150

Hinh 6. (A) Phan bd kich thwéc hat va (B) thé zeta ciia AgNPs véi didu kién 2,0 ml AgNO, 0,030 M, 14,0 ml dung
dich polyvinylpyrrolidone (1,0 % wiv), 8,0 ml dich chiét cay Cuc leo 2,50 mg/ml, phan (¢rng trong 90 phit & nhiét

do phong.

sau d6 hinh thanh hat nano bac [32]. Bén canh d6, qua trinh
oxy héa nhom hydroxyl cta polyphenol hay nhom carbonyl
c6 trong cac hop chat sesquiterpene lactone duoc tim thay
trong cao chiét cdy Cuc leo [13, 36] ciing ¢6 thé hoat dong
v6i vai tro vira 1a chat khir vira 1a chat hoat dong bé mit gitip
cho cac hat nano 6n dinh trong dung dich [31]. Nghién ctru
nay thuc hién téng hop AgNPs tai pH 9, su c6 mat cla cac
ion hydroxide (OH") c¢6 thé ting cuong kha ning khir cua
cao chiét, tao diéu kién khir cac ion Ag* thanh AgNPs. Moi
truong base da dugc chimg minh 1a c6 loi cho su hinh thanh
cac hat nano bac dong nhat va 6n dinh [30]. Su hinh thanh
clia cac hat nano bac ¢ thé duge mo ta trong hinh 7.

boreic | . Dung dich
Cay clc leo Cao chiét cao chiét 2,50 mg/mL
I, ) ' Flavonoid ' soml,
~~ Hop chit trong cao chiét Ciic Leo Terpenoid ! cao chiét
A~ PP Ag° { Polyphenol d 2,50 mgy.al

Hinh 7. So d& mé phéng quy trinh tdng hop cla dung dich keo AgNPs tir
cao chiét Cic leo.

4. Két luan

Céc hat nano bac (AgNPs) duogc tong hop thanh cong tir
cao chiét cay Ciic leo c¢6 dang hinh cau, kich thudc hat trung
binh khoang 47,1 nm dugc do bﬁ?mg phuong phap DLS. Qua
cac thi nghi¢ém dinh tinh, cao chiét cay Cuc leo thu hai tai
Viét Nam c6 thanh phan héa hoc gdm nhém polyphenol,
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-100 -50 0 50
Thé zeta (mV)

100

2,5 mg/ml, phan ung trong
90 phut & nhi¢t do phong.
Phuong phap tong hop
AgNPs sir dung cao chiét
cdy Cuc leo cho thiy kha
nang tong hop xanh hoa cé thé thay thé cho cac phuong
phap téng hop khir hoa hoc truyén thdng véi nhiéu loai hoa
chét anh hudng dén strc khoe va moi truong, dem lai tiém
nang ung dung trong tuong lai.

Nghién ctru nay dugc tai trg boi Truong Dai hoc Khoa
hoc Tu nhién, Pai hoc Qudc gia TP Hd Chi Minh trong khuon
khé dé tai ma s6 U2022-13 va su hd trg vé trang thiét bi, hoa
chat ctia Phong Thi nghiém Hoéa nano va Phong Thi nghiém
Nghién ctru phat hién va Phat trién thude, Truong Pai hoc
Khoa hoc Ty nhién, Pai hoc Quéc gia TP Hd Chi Minh.
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Nghién ctru vi bao khang theé IgY
Huynh Thanh Pat”, Tran Bich Lam?
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Tém tit:

Khang thé IgY da dugc chirng minh ¢6 hiéu qua phong chéng va diéu tri mdt s6 bénh truyén nhiém nhw ciim A, bénh
tay chan miéng... Vi bao chitosan-alginate dwoc danh gia 12 mdt phwong phap hiéu qua dé dwa khing thé IgY vao
co thé qua dwong dn udng. Nghién ciru vi bao khang thé IgY da tién hanh khao sat anh huong ciia cac chét bao va
diéu Kkién vi bao dén hiéu qua ciia qua trinh vi bao khang thé IgY khang Enterovirus 71 (EV71) bao gém: nong dé
sodium alginate, nong do chitosan, pH mai truwong vi bao. Két qua thi nghiém di dwa ra cac thong sé téi wu nhim
ting hi¢u qua vi bao khang thé IgY nhw sau: ndng do sodium alginate 2,5% (w/v), nong dd chitosan 0,2%, pH méi
truomg vi bao 3,5. Trong diéu kién t6i wu, hiéu qua vi bao dat 63,93%. Ché phim vi bao sau siy c6 hoat tinh khang
thé IgY khang EV71 con lai trong hat vi bao dat 35,01%. Do 6n dinh ciia IgY trong mdi truong mé phéng da day
(SGF) di dwoc cai thién dang ké, khi dwge vi bao bing chitosan-alginate, hoat tinh khang thé ciia IgY dwoc giir lai
dén 3 gio trong SGF co pepsin. Két qua chup SEM cho thé"ty, kich thwée hat vi bao <10 pm, cAu triic hat vi bao xép,
¢6 rat nhiéu hat vi bao trong mét hat ché pham vi bao sau siy tao thanh khdi hat vi bao.

Tir khéa: Enterovirus 71, hiéu qua vi bao, hoat tinh khang thé IgY, khang thé IgY, vi bao chitosan - alginate.
Chi 56 phin logi: 2.6, 2.8, 3.5

Research on microcapsules for IgY antibodies
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Abstract:

IgY antibodies have been shown to be effective in the prevention and treatment of some infectious diseases, such as
influenza A and hand, foot and mouth disease (HFMD)... Chitosan-alginate microcapsules are considered an effective
approach to delivering IgY into the body via the oral route. The research on IgY microcapsules for IgY antibodies
investigated the effects of encapsulating agents and encapsulation conditions on the efficiency of the microcapsules
process of IgY antibodies against Enterovirus 71 (EV71), including: alginate concentration, chitosan concentration,
microcapsules environment pH. The results determined the optimal parameters to enhance the efficiency of
microcapsules IgY, which are 2.5% (w/v) sodium alginate, 0.2% chitosan, and microcapsules environment pH 3,5.
Under optimum conditions, IgY microcapsules efficiency was 63.93%. After freeze-dried microcapsules, the activity
against EV71 in the microcapsules was 35.01%. The IgY stability in simulated gastric fluid (SGF) was significantly
improved when encapsulated by chitosan-alginate microcapsules, and the activity of IgY was fully maintained
for 3 hours in SGF with the appearance of pepsin. Scanning electron microscopy (SEM), results showed that the
microcapsule particle size is <10 pm, the microcapsule particle structure is porous, and there are many microcapsule
particles in the microcapsule product after freeze-drying.

Keywords: chitosan-alginate microcapsules, Enterovirus 71, IgY activity, IgY antibodies, microcapsules efficiency.

Classification numbers: 2.6, 2.8, 3.5
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1. it van de

Khéng thé IgY da dugc chimg minh ¢ hiéu qua phong
chéng va diéu trj mot sd bénh truyén nhiém nhu cim A,
bénh tay chan miéng... Khang thé IgY di duoc ung dung
trong linh vuc chin nudi tha y va phong chita bénh cho
nguoi [1]. Nam 2002, Carlander sir dung khang thé IgY nhu
cong cu phong chdng cac bénh nhidm tring & bénh nhén
xo gan. Khang thé IgY co cac dic tinh hoa sinh hoc rat phu
hop véi viée diéu tri mién dich théng qua duong miéng,
tuy nhién khang thé IgY rit nhay cam v6i méi truong dich
vi da day va hoat tinh khang thé nhanh chong mat di trong
SGF. Vi vay, vi bao chitosan - alginate dugc danh gia la
mot phuong phap hiéu qua dé dua khang thé IgY vao co
thé qua duong an udng [1, 2]. O nudc ngoai, nhig nim
gan day, cac tinh cht cua alginate va chitosan da dugc tmg
dung trong san xuét vi bao, mang cac chit nhan khac nhau
nhu peptides, protein va cac loai thudc dé theo duong udng,
chuyén dén da day va duong ruét [1, 3, 4].

Tai Viét Nam, trudc tinh hinh dich cum A va bénh tay
chan miéng dang dién tién hét stc phirc tap va hién chua c6
chua c6 thudc dic tri hay vacxin phong ngira. Vién Pasteur
TP H6 Chi Minh da nghién ciru va dat duoc thanh cong
trong viéc hoan thién quy trinh san xuit khang thé IgY
khéang Enterovirus 71 (EV 71).

Nghién ctru cua ching t6i: Vi bao khang thé IgY khang
Enterovirus 71, duge thuc hién nhim tao ché phém vi bao
chtra khang thé IgY san xuét trong nudc, dé bd sung qua
duong an udng, phong chdng bénh, giam nguy co bung phat
ctia cac bénh truyén nhiém, gop phan bao vé stic khoe cho
cong dong. Noi dung nghién ciru gdm: Khao sat anh huong
clia cac chit bao va diéu kién vi bao dén hiéu qua cia qua
trinh vi bao khang thé IgY khang EV71 trong khuon gel
chitosan-alginate; Khao sat d6 bén ciia ché phiam vi bao voi
diéu kién mé phong mdi truong trong da day (simulated
gastric fluid - SGF).

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu

Khang thé IgY khang Enterovirus 71 (EV 71) dugc cung
cap boi Phong Thi nghiém Sinh hoc phén tir - Khoa Vi sinh
Mién Dich, Vién Pasteur TP H6 Chi Minh.

Chat bao sir dung bao gdm: Chitosan c6 d¢ deacetyl hoa
97,2%, do Cong ty TNHH Hung Tién (Can Tho) san xuét.
Sodium alginate do Cong ty HiMedia cung cap.

Hoba chét st dung bao gém: CHNa,0,.2H,0, CaCl,,
Citrate buffer, Comassie protein assay reagent, enzyme
Pepsin, Goat Anti-Chicken IgY, khang nguyén EVT7I,
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NaCl, NaHCO,, NaOH, OPD (o-Phenylenediamine
dihydrochloride), PBST (Phosphate Buffered Saline with
0,05% Tween 20), Tris - HCI (C,H,,NO,), KH,PO,, H,SO,.

2.2. Quy trinh vi bao khdng thé IgY khing EV71

Dung dich khang thé IgY dugc phdi tron véi dung dich
sodium alginate & cac ndng do khac nhau. Mbi truong vi
bao dugc chuén bi bfing cach hoa tréq dung dich CaCl, 1,5%
(w/v) véi dung dich Chitosan ¢ cac nong d6 khac nhau. Hon
hop dung dich sodium alginate/IgY dugc bom nho giot bang
bom ti€m c6 duong kinh kim tiém 0,6 mm, vao moi truong
vi bao, lic déu hdn hop va dé hat vi bao 6n dinh ciu trac
trong 1 gid & nhiét d6 4-6°C, ty 18 thé tich dung dich sodium
alginate/IgY va moéi truong vi bao 1a 1:20 [5, 6].

Hat vi bao sau khi 6n dinh ciu trac, tién hanh loc qua
véi loc dé thu hat. Sau do dung nudce cAt dé rira hat. Hat
vi bao sau loc s& duoc tién hanh sdy thing hoa bang thiét
bi FDU-2100 (Eyela, Nhat Ban) ¢ ap suit 3,6 Pa, nhiét do
dong lanh dugc didu chinh & -30°C, thoi gian sy 16-17 gio,
dé thu ché pham vi bao. Nghién ctru nay khao sat anh hudong
cua cac chat bao gém: néng d6 sodium alginate (1,5, 2, 3,5,
3%wW/v), néng do chitosan (0,15, 0,2, 0,25, 0,3%w/v) va pH
mdi truong vi bao (3, 3,5, 4, 5, 6) dén hiéu qua cua qua trinh
vi bao khang thé IgY khang EV71 trong khuon gel chitosan
- alginate. Pong thoi, khao sat 9 bén cua ché pham vi bao
& diéu kién mo phong méi truong trong da day (simulated
gastric fluid - SGF) va danh gi4 hoat tinh ctia ché pham sau
khi sdy thing hoa thong qua ham lugng khang thé IgY, hoat
tinh khang thé IgY con lai trong hat vi bao.

2.3. Xdc dinh hiéu qud vi bao (Encapsulation efficiency
-EE%)

Can 10 mg ché pham vi bao sau khi sdy cho vao 5 ml
hdn hop phé hat gdm: ,NaHCOS 0,2M, CHNa,0,.2H,0
0,06 M, pH 8,0. Khudy mau lién tuc trong 15-20 phut
hodc cho dén khi hat vi bao dugc pha huy hoan toan.
Sau d6 tién hanh ly tam (8000 RCF, 4°C, 15 phut). Lay
phén dich nuéc dé do mau. Mau duoc do bang phuong
phap Bradford [6, 7].

Téng lwong IgY trong hat vi bao

EE (%) = x 100

Lwong IgY ban dau

2.4. Xdc dinh d@j bén ciia ché phdm vi bao véi diéu ki¢n
mé phong méi truwong da day (Simulated gastric fluid -
SGF)

Méi truong mod phong da day bao gdm: 3,2 mg/ml
enzyme Pepsin hoa tan trong NaCl 0,03 M, ¢ pH 1,2.

Can 25 mg ché pham vi bao sau khi da sdy thang hoa cho
vao 5 ml SGF, u ¢ 37°C, lac lién tuc (100 vong/phut). Thi
nghiém dugc thyc hién trong tube ly tam 15 ml.
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Song song, thuc hién thi nghiém cho dung dich khang
thé IgY chwa vi bao nhu sau: Cho 0,15 ml dung khang thé
IgY vao 5 ml SGF, u & 37°C, lic lién tuc (100 vong/ phut
trong tube ly tam 15 ml).

Tién hanh 1iy 200 pl miu tai cac thoi diém: 0, 0,5, 1,
2,3, 4 gio. Tai timg thoi diém sau khi 1iy mau s& b6 sung
lai vao mau dung dich SGF bang ding lugng thé tich lay
mau ra.

Luong mau tai timg thoi diém sau khi 14y s& dugc trung
hoa bang 200 pl dung dich dém Tris - HCI 2M (pH 8,0).
Thir lai pH mau, dam bao pH duoc duy tri 7-8. Hoat tinh
khang thé IgY duoc do bang phuong phap ELISA. D6 bén
cta ché phérn vi bao dugc tinh dua trén ph?m tram hoat tinh
khang thé IgY giai phong theo cong thirc [2, 6].

Hoat tinh IgY ban déu- Hoat tinh IgY tai timg tho diém (100
Hoat tinh IgY ban du

% Hoat tinh IgY gidi phong =

2.5. Xdc dinh hoat tinh khdng thé bang phwong phdp
ELISA

Hoat tinh khang thé IgY trong mau dugc xac dinh bang
phuong phép ELISA gian tiép. Phu giéng véi khang nguyén
Enterovirus 71 (100 ul/giéng) néng d6 10 pg/ml va o dia
qua dém & 4°C. Rua dia 3 1an v6i PBST va khoa mang véi
200ul dung dich PBST + 10% skimmilk, u ¢ 37°C trong
2 gid. Sau khi rira dia 3 1an véi PBST u dia véi khang thé
IgY miu (d6 pha lodng tir 1:100 dén 1:10000) 100 pl/giéng,
@ & 37°C trong 2 gid. Tiép tuc rira dia 3 1an voi PBST va
bd sung 100 pl/giéng khang thé IgY thu cdp - cong hop
HRP (Horseradish peroxidase) (d0 pha loang 1/4000), u ¢
37°C, 1 gio. Rira dia 4 1an v6i PBST va b6 sung OPD 100
ul/giéng, 0 & 37°C trong 20-30 phut. Dé nglmg phan tng,
b6 sung H,SO, 1,25M 100 pl/giéng [6]. Tién hanh doc két
qua ¢ budc song 490 nm bang may doc ELISA (Thermo
Scientific, M¥).

3. Két qua va ban luan

3.1. Khdo sdt anh hwong ciia nong dj sodium alginate
dén hiéu qud vi bao

Thi nghi¢m khao sat néng dd sodium alginate dugc thuc
hién theo quy trinh vi bao khang thé IgY. Trong d6, chét bao
va moi truong vi bao duoc ¢b dinh: néng d0 chitosan: 0,2%
(w/v), ndng do CaCl,: 1,5% (w/v), pH 4. Sodium alginate
khao sat & cac nong d6: 1,5, 2, 2,5 va 3% (w/v). Sau do,
mau hat vi bao duogc xtr Iy theo phurong phéap xac dinh hiéu
qua vi bao.

Anh huéng cta ndng do sodium alginate dén hiéu qua vi
bao duoc thé hién ¢ hinh 1.
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Hinh 1. Anh hwéng ctia ndng dé sodium alginate dén hiéu qua vi bao. D&
liéu dwoc trinh bay dwéi dang trung binh + SD (n=3). Cac chi¥ cai khac nhau &
cot thé hién sy khac biét co nghia vé mat thong ké (p<0,05).

Hi¢u qua vi bao dugc danh gia thong qua ty 1¢ khang
thé IgY dugc giir lai trong hat. Theo dé, khi ting ndng do
sodium alginate, hiéu qua vi bao c6 xu hudng ting dan tir
ndng do sodium alginate 1,5 dén 2,5% (w/v). Hiéu qua vi
bao dat cao nhat 52,7% tai ndng d6 sodium alginate 2,5%
(w/v) nhung giam khi tiép tyc ting ndng d6 sodium alginate
1én 3% (w/v). Theo K. Punyokun va cs (2015) [3], khi tang
ndng d6 sodium alginate trén 2% (w/v) gy khé khan cho
viéc tao hat do do nhot sodium alginate cao s€ lam tac nghén
dau phun tao hat. Thyc nghiém cho théy, tai cac néng do
sodium alginate thap hon 2% (w/v), cdu tric hat khong on
dinh, c¢6 xu hudng tao thanh cac manh vi bao nho va khong
gilr duoc cAu trac hat khi tao hat. Nguoc lai, khi tang n6ng
do alginate 16n hon 2,5% (w/v), hat vi bao ¢6 xu huéng két
dinh lai va tao thanh cac khdi hat 16n hon.

3.2. Khdo sat anh hwéng cia néng do chitosan dén
hiéu qua vi bao

Thi nghiém khao sat néng dd chitosan duogc thuc hién
theo quy trinh vi bao khang thé IgY. Trong d6, chét bao va
mdi truong vi bao duge cb dinh: ndong do sodium alginate:
2,5% (w/v), ndng d6 CaCl: 1,5% (w/v), pH mdi truong vi
bao: 3,5. Khéo sat chitosan ¢ cac nong d6: 0,1, 0,15, 0,2,
0,25 va 0,3% (w/v). Mau hat vi bao duoc xir Iy theo phuong
phap xéc dinh hi¢u qua vi bao.
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Hinh 2. Anh hwéng ctia néng do chitosan dén hiéu qua vi bao. DU ligu
duwoc trinh bay dwdi dang trung binh + SD (n=3). Cac ch ci khac nhau & cot
thé hién sw khac biét c6 nghia vé mét théng ké (p<0,05).
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Hiéu qua vi bao (hinh 2) dat cao nhét tai ndng do
chitosan 0,2% (w/v) voi kha ning giit khang thé IgY trong
hat dat 51,4%. So sanh v&i mot sd nghién ctu trudc, theo
X.Y. Li va cs (2009) [7] qua danh gia kha nang tai IgY cua
hat vi bao cho théy, chitosan & n6ng do tir 0,05 dén 0,1%
(w/v) tang ty 18 tai IgY tir 8 dén 13,3%. Nong do chitosan
tir 0,2 dén 0,8% (w/v) lam ting thém kha ning tai IgY ¢
mirc 19,7%. Ty 1¢ tai IgY tdi da (19,7%) dat duoc & 0,2%
(w/v). Tiép tuc ting ndng dod chitosan, tai IgY khong ting.
Nghién ciru anh hudng ciia ndng do chitosan dén hiéu qua
vi bao EE% trong qua trinh bao goi cung alginate ciing da
dugc cac tac gia khac thyc hién dé cai thién hiéu qua vi bao
EE% cua dextran, ampicillin, albumin huyét thanh bo, va
hemoglobin. Céc két qua nay déu cho thdy, ty 16 tai IgY va
EE% ting khi ting nong d¢ chitosan 1a do su hinh thanh
mang vi bao c6 lién két chit ché lam on dinh, ting lién két
trong mang ludi gel ion va han ché ton hao protein, khuéch
tan trong sudt qua trinh tao hat [7].

3.3. Khdo sdt anh hwong ciia pH moi trwong vi bao dén
kha nang vi bao

Thi nghiém khdo sat pH mdi truong vi bao dugc thuc
hién theo quy trinh vi bao khang thé IgY. Trong do, chat
bao va moi trudng vi bao duge cb dinh: ndng do chitosan:
0,2% (w/v), n(‘A)ng dd sodium alginate: 2,5% (w/v), néng do
CaCl,: 1,5% (w/v). pH m6i truong vi bao khdo sat ¢ cac gia
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Hinh 3. Anh hwéng cta pH dén hiéu qua vi bao. Di¥ liéu dwoc trinh bay dudi
dang trung binh + SD (n=3). Céc chi¥ cai khac nhau & cot thé hién sw khac biét
c6 nghia vé& mét théng ké (p<0,05).
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Hinh 4. Anh hwéng cta pH dén hoat tinh khang thé IgY con lai. D ligu
duwoc trinh bay dwdi dang trung binh + SD (n=3). Cac ch ci khac nhau & cot
thé hién sw khac biét c6 nghia vé mét théng ké (p<0,05).
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tri: 3, 3,5, 4, 5, 6. Mau hat vi bao duoc xir 1y theo phuong
phap xac dinh hiéu qua vi bao. Hiéu qua vi bao khang thé
IgY duoc danh gia bang phwong phap Bradford va hoat
tinh khang thé con lai trong hat vi bao dugc xac dinh bﬁng
phuong phap ELISA.

Kha ning vi bao khang thé IgY duoc danh gia thong
qua hiéu qua vi bao khang thé IgY va hoat tinh khang thé
IgY con lai trong hat vi bao. Két qua thi nghiém nhur hinh 3
va hinh 4 cho théy, kha ning vi bao khang thé IgY dat cao
nhét tai pH 3,5, khi cang ting gia tri pH hiéu qua vi bao ¢
xu huéng giam dan ca vé nong do IgY va hoat tinh khang
thé. Tuy thudc vao do pH ctia moi trudng vi bao ma dung
dich sodium alginate/IgY tao hat, mic d9 ion hoa trén bé
mit cua alginate thay ddi va ting theo pH mdi trudng vi
bao. Trong khoang pH nay (tr 3 dén 5), mac do ion hoa
chitosan khéng thay ddi dang ké [8]. Tai pH 5,0, ca hai chat
da dién ly dat mtrc d6 ion hoa khoang 70-80%, va do d6 cac
polysaccharide nay c6 thé duy tri cdu hinh bén viing hinh
thanh mang ludi lién két day dic. Tai cac pH >5,0, kha ning
jon hoa cia chitosan bi (rc ché va chitosan c6 thé tao thanh
mot s6 kiéu vong chudi [9]. Sy hinh thanh vong chudi nhu
vay lam cho mang chitosan - alginate kém day dac va lam
tang kha nang IgY phong thich ra ngoai moi truong. Tuong
tu, & cac gia tri pH vi bao thép hon 3,0, chitosan ion hoa
hoan toan, trong khi alginate & bé mat hat vi bao mang dién
tich am nho vi kha niang ion hoa thap va khong thé lién két
chat ch€ voi chitosan do vy mang vi bao dugc hinh thanh
kém day dac.

Theo két qua thyc nghiém nay thi hi¢u qua vi bao va kha
nang vi bao khang thé IgY dat cao nhit tai pH 3,5, cho thiy
& pH nay, trong qua trinh tao hat vi bao, khi cho hdn hop
IgY/sodium alginate vao mdi treong vi bao chira chitosan
va CaCl,, cac chat bao da tao 16p mang chitosan - alginate
bao vé kha tot khang thé IgY nho vay giam thiéu anh huong
ctia pH mdi trudong vi bao dén tinh chit va hoat tinh cua IgY.

3.4. Khdo sdt d bén ché pham vi bao trong diéu kién
mo phong moi truong da day

Thi nghiém khao sat d6 bén cia ché phdm vi bao trong
diéu kién mo phdéng moi truong da day duoc thuc hién theo
diéu kién mo phong da day c6 sir dung enzyme pepsin nhu
phuong phép xac dinh d bén ciia ché pham vi bao véi diéu
kién mo phéng moi truong da day.
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Bang 1. Hoat tinh khang thé IgY con lai trong SGF.

Hoat tinh IgY con lai (%)

Thaoi gian (gio) 5
Mau hat vi bao IgY 1gY khong vi bao
0 100 100
0,125 95,24+0,56 42,86+0,81
0,5 90,48+0,71 14,29+1,06
1 85,71+0,31 10,71+0,74
2 80,95+0,92 7,14+1,41
3 76,19+0,87 3,57+0,68
4 0 0

D@ liéu dwoc trinh bay dwdi dang trung binh + SD (n=3).
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Hinh 5. D6 bén ctia ché pham vi bao trong diéu kién mé phéng méi truwdng
da day. Di liéu dworc trinh bay dwdi dang trung binh + SD (n=3).

Diéu kién mé phong méi truong da day (SGF) duoc sir
dung dé danh gia d6 6n dinh cta ché pham vi bao khang thé
IgY in vitro. Theo két qua nhu hinh 5 va bang 1, IgY khong
vi bao da bi thuy phan dudi tac dung cua enzyme pepsin.
Sau 1 gio, trong SGF, chi con 10,71% hoat tinh khang thé
IgY. Trong khi d6, d6 on dinh cta IgY trong SGF di duoc
cai thién dang ké khi duoc vi bao bing mang chitosan -
alginate. Hoat tinh khang thé cta IgY dugc vi bao, sau 3
gio trong SGF van con 76,19%. Mot sb nghién ciru trude
day ciing cho thiy diéu tuong tw. Theo M. Shimizu va cs
(1988) [10] khang thé IgY khong dugc vi bao rat nhay cam
v6&i moi truong dich vi da day, va hoat tinh khang thé nhanh
chong mat di trong SGF, con IgY trong ché pham vi bao gitr
duogc hoat tinh sau 2 gio & SGF [10]. Chinh mang interphase
chitosan - alginate hoat dong nhu mdt hang rao ngan can
céc ion hydrogen (H"). Hon nita, hat vi bao bang chitosan
- alginate con cho thiy vai trd quan trong trong viéc bao vé
khéang thé IgY khoi qué trinh thiy phan bdi pepsin trong
dich da day. Theo X.Y. Li va cs (2007) [6], trong khoang
pH mai trudng vi bao khao sat tir pH 3 dén 6, khang thé IgY
khi dugc vi bao giit dugc 61,36-74,61% hoat tinh sau 2 gi¢
trong mdi truong mo phong dich da day (SGF).
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3.5. Pdnh gid hoat tinh ciia ché phim sau khi sdy
thang hoa

Ché pham vi bao sau khi sdy thing hoa duoc tién hanh
danh gia thong qua ham lugng khéng thé IgY va hoat tinh
khang thé IgY con lai. Mau hat vi bao dugc xir Iy theo
phuong phép xac dinh hiéu qua vi bao, do mau bang hai
phuong phap: phuong phap Bradford va phuong phap
ELISA. Ham lugng khang thé IgY con lai trong hat vi bao
duoc trinh bay ¢ bang 2.

Bang 2. Ham Iwgng khang thé IgY con lai trong hat vi bao.

x Nong.dg Thé tich mau Nong‘d(_) x Hiéu qua vi
Mau  protein (ml) protein mau ba(.) (%)
(mg/ml) stock (mg/ml) 4
1 1,70 5 12,95 65,52
2 1,66 5 64,09
8 1,61 5 62,17

D@ liéu dwoc trinh bay dwéi dang trung binh (n=3).

Két qua & bang 2 cho thdy, ham lugng khang thé con lai
trong ché phdm vi bao sau sdy thing hoa dat hiéu qua trung
binh 13 63,93%. Trong nghién ctru cua X.Y.Li va cs (2007)
[6] hiéu qua vi bao dat 73,93% tai pH 3,5.

Hoat tinh khéng thé IgY con lai trong hat vi bao duoc
trinh bay ¢ bang 3.

Bang 3. Hoat tinh khang thé IgY con lai trong hat vi bao.

o LEFm luq:lg ¥gY Hz;m lwong IgY Hoat tinh khang thé
Mau trong mau vi bao mau stock (mg/ con lai (%)
(mg/ml) ml) o\
1 1,24 43,61
2 0,75 2,84 26,40
3 0,99 35,02

D liéu dwgc trinh bay dwdi dang trung binh (n=3).

Két qua & bang 3 cho thdy, hoat tinh khang thé IgY con
lai trong ché phim vi bao trung binh 1a 35,01%. Nhu vay,
trong 63,93% ham lugng IgY dugc vi bao trong hat thi c6
khoang mot nira luong khang thé IgY con hoat tinh trong
hat vi bao.

3.6. Céu triic hat vi bao

CAu trtc hinh thai hat vi bao khang thé IgY duoc phong
dai trén anh kinh hién vi dién tr quét (Scanning electron
microscopy - SEM) FSEM 7401F tai Phong Thi nghiém
Hoa sinh, Vién Cong ngh¢ Hoéa hoc, s6 1 Mac Pinh Chi, TP
H6 Chi Minh.
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Hinh 6. Hinh anh chup SEM ché pham vi bao sau say thing hoa. (A) Do
phong dai X50; (B) Do phong dai X100; (C) D6 phdng dai X250; (D) B6 phéng
dai X500.

Qua két qua chup SEM nhur hinh 6 cho thiy, kich thudc
hat vi bao <10 pm. Co rat nhiéu hat vi bao trong mot hat ché
pham vi bao sau sy tao thanh khéi hat vi bao. Nhin chung,
cAu trac hat vi bao xép, bé mit khdi hat c6 cac vét nut gdy co
thé do trong qua trinh sdy thing hoa, trai qua giai doan lanh
dong sau ¢ nhiét do -30°C 1am hinh thanh cac tinh thé da gay
anh huong dén cau triic mang bao sau khi siy thing hoa.

Theo nghién ctru cia K. Punyokun va cs (2015) [3], duong
kinh trung binh cta cac hat vi bao chitosan - alginate dugc do
bang kinh hién vi soi nguoc 1a tir 1.000-1.500 pm. Tuy nhién,
kich thuéc hat vi bao giam xubng con 100-200 pum khi duoc
nap khi 0,3 m¥/gio trong sudt qué trinh tao hat vi bao.

W. Chen va cs (2013) [11] da nghién ctru vi bao khang
thé IgY bﬁng vat liéu vi bao sodium alginate va dau dau
nanh. Két qua chup SEM hat vi bao alginate cho thay, kich
thudc hat vi bao khoang 10 um. Cac vét nut gay xuét hién
trén bé mit do trong qua trinh chuin bi mau khi dong lanh
hat vi bao alginate trong nito 16ng va sau d6 say kho dudi
didu kién 4ap sudt chan khong. Dua trén cac két qua chup
SEM, céc hat vi bao ¢6 cdu triic mang ludi Xép, kich thudc
16 tir 5 dén 100 nm, véi kich thudc 16 rng chiém wu thé tir
30 dén 50 nm.

4. Két luan va kién nghi

Trong nghién ctru nay, ching to1 da tién hanh khao sat
anh huong cua cac chét bao va diéu kién vi bao dén higu
qué clia qué trinh vi bao khang thé IgY khang EV71 trong
mang gel chitosan - alginate. Két qua nghién ctru da chon
duogc didu kién vi bao khang thé IgY khang EV71, dat hiéu
qua cao nhit & nong do sodium alginate 2,5% (w/v), pH
mdi trudong vi bao 3,5, n@)ng d0 chitosan 0,2%. Khi d6 ham
luong khang thé IgY khang EV71 dugc giir lai trong ché
pham vi bao dat 63,93% va hoat tinh khang thé IgY khang
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EV71 con lai trong ché pham vi bao: 35,01%. Két qua khao
sat 6 bén cua ché phim vi bao ¢ diéu kién mo phong moi
truong trong da day (SGF) cho thdy, d6 6n dinh cua IgY
trong SGF da duoc cai thién dang ké khi dugc vi bao bang
chitosan - alginate, hoat tinh khang thé cua IgY van con
t6i 76,19% sau 3 gid trong SGF. Can ¢6 nhitng nghién ctru
tiép tuc dé t6i wu hoa qua trinh vi bao khang thé IgY khang
EV71 nham ting ham luong khang thé IgY va hoat tinh
khang thé IgY con lai trong hat vi bao.

Chung t6i guri 101 cam on chan thanh dén PGS.TS Cao
Thi Bao Van, ThS Pham Thanh Héng 0 Phong Thi nghiém
Sinh hoc phan tir - Khoa Vi sinh Mién dich, Vién Pasteur TP
Ho6 Chi Minh da cung cap khang thé va hd trg phuong tién
gitip chiing t6i thyc hién dé tai nay.
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Yéu cau chung

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

Ténbai bao

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

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

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

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

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

1.Datvén dé/Dan nhap/Md dau

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

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

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

3.Kétqud

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

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

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

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

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

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

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

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

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

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

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

Luu y:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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