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61 ru mt s yéu t0 anh g dén quy trinh thu nhdn hop chat tannin
0 hoat tinh khang vi khuan Vibrio parahaemolyticus tir 14 cay bang (Terminalia catappa L.
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Tém tit:

Céiy bang (Terminalia catappa L.) 13 mdt cAy thude quan trong trong y hoc din gian dé dleu tri cac triéu chirng roi
loan tiéu héa va cdc tinh trang viém nhiém. Loal cay nay chira nhiéu thanh phan thiét yeu vé mat y hoc, dac biét 1a
nhom tannin. Nghién citu nay danh gia mét 50 yéu t6 anh hlr(mg den qua trinh chiét xuét tannin trong 1a cay bang
v6i s hd tro ciia phwong phap dap wng bé mit (RSM). Cac yéu té dwoc sir dung dé danh gi 1a nong do dung m01,
ty 1€ dung méi:nguyén liéu (DM:NL) (v/w) va thoi gian ngam chlet (gi0). Két qua cho thiy, ham lwong tannin tong
(TTC) cao nhit 1a 1,54 mg TAE/g nguyén liéu, cic diéu kién toi wu dwogc xic dinh nhu sau: Ethanol (EtOH) 54%,
ty 18 DM:NL la 41:1 (v/w) vé6i thoi gian ngidm chiét 1a 2 gio. Cac gia tri thwe nghiém (TTC=1,54+0,02 mg TAE/g
nguyén liéu) cho théy sy phu hop tot véi gia tri du doan (TTC=1,54 mg TAE/g nguyén liéu). Thi nghiém danh gia
hoat tinh khang khuén cho thay loai cao thu dugc qua chiét xuat t01 wu tir la cay bang ¢6 kha nang khang vi khuén
Vibrio parahaemolyticus. Két qua ciia nghién ciru nay c6 thé tao tién dé cho viéc san Xuit cac hop chit loai dworc liéu

c6 thanh phan tannin tir 1a bang cling nhw nang cao gia tri sir dung cia loai cay trong pho bién nay.

Tir khéa: dap ing bé mit, tannin, Terminalia catappa L., Vibrio parahaemolyticus.

Chi s6 phén loai: 2.4

1. Dt van deé

Trong 40 nim qua, nganh nudi trong thuy san tom cua
chau A bi anh hudng bdi cac dot dich bénh, dic biét la
bénh hoai tir gan tuy cdp (Acute hepatopancreatic necrosis
disease - AHPND), dan dén thiét hai dang ké vé thu nhap
qudc dan [1], gdy thiét hai 43 ty USD cho nganh nudi tom
trén toan cau [2]. Tac nhan giy bénh chinh cuia AHPND
14 V. parahaemolyticus [3-5]. Nhom Vibrio dwoc biét nhu
la tac nhan chinh giy ngd doc thuc phdm trong cac san
pham thuy hai san tuoi sdng chau A. Khang khang sinh ¢ V.
parahaemolyticus d3 dugc cong nhan 1a mbi de doa nghiém
trong ddi voi an toan thuc pham [6]. V. parahaemolyticus 1a
tac nhan gay bénh viém da day rudt cap tinh & nguoi [7], chu
yéu sau khi tiéu thy hai san song, niu chua chin hodc xir Iy
sai [8]. Do nhiling déc tinh gdy doc nay, V. parahaemolyticus
trg thanh mot trong nhing d6i trong da va dang dugc quan
tam trong cac nghién ctru, véi muc dich kiém soat vi khuan
gdy bénh bang cach tim vat liéu khang khuén méi.

Thyc vat 1a nguon nguyen lidu tiém nang va phong phu
dé nghién ctru tim cac hoat chat khang khuan méi. C nhiéu
loai thuc vat khac nhau da dugc chung minh c6 nhiéu hop
chit v6i cac hoat tinh sinh hoc khac nhau duoc g dung
trong y hoc, dac biét 1a y hoc dan gian st dung cac cay
thudc chira hoat chat co tinh khang khuan [9]. Ciy bang
thudoc ho Combretraceae dugc tim théy 0 cac vung nhiét
d6i ctia chau A, chau Phi va chau Pai Duong. Trong chiét
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xuét tr 14 cta cay bang c6 chua 3,20% alkaloid, 11,66%
saponin, glycoside cyanogenic 7,84%, flavonoid 10,49%,
tannin 1,24% va phenol 0,80% [10]. Tannin trong 14 cay
bang c6 2 nhém Ia tannin thiy phan va khong thuy phén,
tannin thily phan dugc tng dung nhiéu trong khang 6xy hoa
va khang khuan [11]. Dich chiét tir 14 bang c6 kha ning tiéu
diét dugc vi khuan V. parahemolyticus [12]. Nong do t6i
thiéu cua dich chiét 1a cay bang c6 thé tic ché sy phat trién
ctia vi khuan ¥, harveyi 1a 1,56% va ndng d6 ti thiéu c6 kha
nang tiéu diét 1a 3,12% [13].

Ham luong TTC trong qua trinh ly trich c¢6 thé bi anh
huéng boi nhidu yéu t6 khac nhau. Cy thé nhu dung moi
ngam chiét, thoi gian ngam chiét va ty 16 DM:NL dugc xem
1a nhirng yéu t6 chinh anh huong dén TTC. Phuong phap
pho bién nhat 1a tlep can “timg ycu t6 mot”. Phu’(mg phap
ndy dua trén viéc 6 dinh tat ca cac tham sb ngoai trir mot
bién doc 1ap c6 anh huong riéng dén cac thanh phan moi
truong va didu kién, cach tiép can nay 1a dé dang va don
gian. Mat khéac, né ton thoi gian va su tuong tac giita cac
yéu td khac nhau c6 thé bi bo qua, do do6 co hoi dat dugc
murc t6i wu thyc sy 1a rit kho xay ra [14, 15]. Phuong phap
RSM c6 thé khic phuc nhing kho khin nay, vi no cho phép
tinh toan cdc tdc dong tuong tac co thé co gitra cac bién
[16]. Néu dugce str dung day du, cong cu manh m& nay c6
thé cung cdp cac diéu kién tbi uu gitp cai thién quy trinh
[17]. Chung hiéu qua hon cach tiép can “timg yéu t6 mot”
trong viéc sang loc cac twong tac giita cac bién khac nhau va



s Khoa hoc Ky thuat va Céng nghé | Ky thuat héa hoc

Optimisation of the process
of acquiring tannin compounds
with anti - Vibrio parahaemolyticus
from the leaves of sea almond tree

(Terminalia catappa L.)

Thi Huyen Le!", Minh Ngoc Truong', Viet The Ho?,
Ba Tho Nguyen', Thi Lien Nguyen'!

!National Center for Technological Progress, Ho Chi Minh City Branch,
3664 Truong Chinh Street, Ward 13, Tan Binh District, Ho Chi Minh City, Vietnam
’Ho Chi Minh City University of Industry and Trade,
140 Le Trong Tan Street, Tay Thanh Ward, Tan Phu District, Ho Chi Minh City, Vietnam

Received 4 July 2023; revised 18 July 2023; accepted 21 July 2023
Abstract:

Terminalia catappa L. (so-called Bang in Vietnamese) is
considered an important medicinal plant in folk medicine for
the treatment of digestive disorders and other inflammatory
conditions. This plant contains several medicinally essential
components, especially the tannin group. This study evaluated a
number of factors affecting tannin extraction from the leaves of
sea almond tree with the help of response surface methodology
(RSM). The factors used to evaluate are solvent concentration,
solvent:material ratio (v/w) and soaking time (hours).
Research results show that the highest total tannin content
(TTC) is 1.54 mg GAE/g raw material, the optimal conditions
are determined as follows: ethanol 54%, solvent:material
ratio (S:MR) is 41:1 (v/w) and soaking time 2 hours. The
experimental values (TTC=1.54+0.02 mg TAE/g raw material)
show good agreement with the predicted value (TTC=1.54 mg
TAE/g raw material). Experiments evaluating antibacterial
activity show that the optimal extract of sea almond tree leaves
has the ability to resist Vibrio parahaemolyticus bacteria. The
results of this study could pave the way for the mass production
of medicinal compounds containing tannins from sea almond
tree leaves and improve the usage value of this popular plant.

Keywords: response surface methodology, tannin, Terminalia
catappa L., Vibrio parahaemolyticus.

Classification number: 2.4

mo ta vai trd tuong tac cta timg thanh phan trong quy trinh.
Trong RSM, thiét ké Box-Behnken 1a mot trong nhitng mo
hinh pho bién nhit dé xac dinh cac diéu kién t6i vu. Box-
Behnken 12 mot mé hinh rat hiéu qua vi yéu cau s lan chay
nho. Pay 1a mot giai phap thay thé quan trong dé tranh cac
thi nghiém t6n thoi gian.

Trén co s& d6, nghién ctru nay dugc thuc hién nhiam ap
dung phuong phap RSM dé t6i wu hoa quy trinh thu nhan
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hop chét tannin tir 1a cdy bang, v6i muc tiéu xac dinh duge
diéu kién chiét xuét tannin mot cach toi wu cac thong sd
cong nghé nhu: noéng d6 dung moi, ty 16 DM:NL, thoi
gian chiét xuat. Panh gia dugc kha nang khang vi khuan
V. parahaemolyticus gy bénh trong thity san cia cao chiét
gidu tannin cua 1a cdy bang, gop phan nang cao gia tri cay
bang tng dung trong linh vuc thiy san hién nay.

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

La cay bang duoc thu tai khuon vién Chi nhanh Vién
Ung dung Cong nghé tai TP H5 Chi Minh. L4 banh té cta
cdy bang dugc thu hai vao mua hé (khoang thang 4 dén
thang 5), 14 trén cay sau khi thu hai vé duoc rira sach, sau
d6 cat nho va sy & 55°C cho dén khi khéi lugng khong thay
d6i. Tiép do, 14 cdy bang dugc nghién va riy dé dat kich
thudc <2 mm.

Chung vi khuan V. parahaemolyticus dugc cung cap boi
Phong Thi nghiém Coéng nghé Sinh hoc thugc Chi nhanh
Vién Ung dung Cong nghé tai TP H6 Chi Minh. Vi khuin
dugc bao quan & diéu kién -80°C, sau d6 hoat hoa trén moi
truong Thiosulfate Citrate Bile Sucrose (TCBS) ¢ diéu kién
khoang 25°C trudce khi st dung cho cac thi nghiém.

2.2. Phwong phap nghién ciru

2.2.1. Xdc dinh dnh hidng cia cdc yéu té dén ham heong
tannin:

Xac dinh loai dung méi chiét tach tannin thich hop: Bot
14 cay bang dugc ngam chiét 1an lugt trong cac dung mai
methanol 50% (M50), EtOH 50% (E50) va nudc voi ty 1€
DM:NL la 20:1 (v/w) trong thoi gian 4 gio' 6 nhiét do phong.
Sau do, dich chiét dugc tién hanh loc qua gidy loc va xac
dinh ham lugng tannin.

Xac dinh nong d6 dung méi ly trich thich hop: Bot 1a
cay bang dugc ly trich véi loai dung méi dugc chon ¢ thi
nghiém trén véi nong d6 dung mai 30, 50, 70 va 90%. Ty 1é
DM:NL 1a 10:1 (v/w), ngdm trong thoi gian 4 gio ¢ nhiét do
phong. Sau d6, dich chiét duoc tién hanh loc qua gidy loc va
xac dinh ham luong.

Xac dinh ty 1¢ DM:NL thich hop: B0t 14 cay bang ngam
chiét voi ndng d6 dung mai thich hop xac dinh duge & thi
nghiém trén voi ty 1€ DM:NL lan Iuot 10:1, 15:1, 20:1, 25:1,
30:1, 35:1, 40:1 va 45:1 (v/w) ngam trong 4 gio ¢ nhiét do
phong. Sau d6, dich chiét duoc tién hanh loc qua gidy loc va
xac dinh ham luong tannin.

Xac dinh thoi gian chiét tach thich hop: Bot 14 cdy bang
ngam chiét véi nong do dung moi va ty 16 DM:NL thich
hop da duoc xac dinh ¢ cac thi nghiém trén ¢ nhiét d¢ 30°C
trong thoi gian chiét tach 1an luot 14 2, 4, 6, 8, 12, 24 va 48
gi0. Sau do, dich chiét dugce tién hanh loc qua giéy loc va
x4c dinh ham lugng tannin.



2.2.2. Xac dinh diéu kién chiét tach toi wu tannin: Dua
trén két qua khao sat anh huong cua cac yéu to don dén
ham lugng tannin, cac yéu td don ¢ anh huong duge chon
dé xay dung quy trinh tach chiét t5i wu hoa. Thi nghiém t6i
wu hoa qué trinh ly trich tannin tir 14 cdy bang duoc bd tri
theo kiéu mo hinh Box-Behnken. M6 hinh bao gém 15 thi
nghiém, trong do6 gia tri bién cua 3 yéu té dugc lya chon t6i
wu 1a ndng d6 dung maéi (A), ty 1¢ DM:NL (B) va thoi gian
ngam (C) dugc thé hién ¢ bang 1.

Bang 1. Ma héa cac yéu té khao sat.

Cic gia tri dugc ma hoa

Yéu té Ky hi¢u . p ,
Nong d6 EtOH (%) A 30 50 70
Ty 18 DM:NL (v/w) B 35:1 40:1 45:1
Thoi gian ngam chiét (gio) C 1 2 3

Céc thi nghiém dugc b tri hoan toan ngau nhién voi 15
thi nghiém, trong d6 co6 3 thi nghi¢m ¢ tam.

2.2.3. Phuwong phap dinh luong TTC: Xay dung duong
chuén acid tannic (dung dich acid tannic chuan 0,1 mg/ml):
hoa tan 25 mg acid tannic trong 25 ml nudc rdi pha lodng
tiép v6i nude thanh dung dich theo ty 1€ 1:10. Thuc hién
trong diéu kién tranh 4nh sang. Dung dich chi pha khi dung.
Sau do6 pha thanh cac ddy néng d6 0,1, 0,2, 0,3, 0,4 va 0,5 ml.
Ung v6i mdi ndng d6 dung dich duoc thuce hlen theo bang 2.

Bang 2. Cong thirc dwdng chuan tannin.

Dung dich acid tannic

Ong nghiém 0,1 mg/ml) Nudéc cAt (ml)
Déi chimg 0,00 2,5
1 0,1 2,4
2 0,2 23
3 0,3 22
4 0,4 2,1
5 0,5 2,0

Tiép theo, bd sung 1,25 ml thude thir Folin-ciocalte va
6,25 ml dung dich natri carbonat 20% (TT), lac déu dé yén
& nhiét do phong trong 60 phut. Po d6 hap thu cua phirc
mau ¢ budc song 725 nm. Gia tri hép thu dugc ghi nhan dé
duong chuan duoc su dung cho viéc xac dinh ham lugng
tannin trong cac mau dich chiét. Cac mau dich chiét dugc
tién hanh twong tu voi acid tannic chuan. Ham lugng tannin
dugc xac dinh theo phuong phap Folin-Denis dya trén mo
ta cua W.S. Laitonjam va cs (2013) [18]. Ham luong tannin
duogc tinh theo cong thirc sau:

axVxK
1000 x m X (1 —w)

T=

trong d6: T 1a ham luong tannin tong (mg/g vét lidu kho); a
1a gia tri x tir dwdng chuan véi tannic acid (ug/ml); V 1a thé
tich dung dich trich (ml); K 14 d6 pha loang; m 14 khdi lugng
bot 14 bang (g); w 1a d6 4m ciia bot 14 bang.
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2.24. Khao sat kha ndang khing vi khudn V.
parahaemolyticus: Sau khi da xac dinh duoc diéu kién chiét
xuét cao chiét chira ham lugng tannin t&i wu (ndng d6 dung
moi, ty 16 DM:NL, thoi gian ngam), cac diéu kién nay s&
duogc ap dung trong qua trinh ly trich cao tdi wu 14 cdy bang.
Hoat tinh khéng khuén cta cao chiét dugc thuc hién trén
chung vi khuéan V. Parahaemolyticus.

2.2.5. Xac dinh kha ndang khang vi khudn V.
parahaemolyticus cia cao chiét t6i wu ld cdy bang: Kha
nang khang vi khuan V. parahaemolyticus cia cao chiét 1a
cay bang giau ham lugng tannin dugc xac dinh dya trén sy
hinh thanh vong khang khudn xung quanh giéng thach nho
cao chiét, dua trén mo ta cia N.T.H. Nhi (2020) [19]. Dich
vi khuan véi mét s6 106 CFU/ml dugc trai déu trén bé mit
dia thach Luria Bertani (LB) véi thé tich dich khuén 1a 100
ul. Cac dia petri chira vi khuan duge duc 16 tao giéng thach
¢6 dudng kinh 7 mm, sau d6, 50 pl dich chiét tbi uu la cay
bang ¢ cic nong do khac nhau dugc nho vao mdi giéng.
Puong kinh vong khang vi khuan duoc do bang thudc do
don vi mm (khong bao gdm dudng kinh giéng thach 7 mm),
sau 24 gi® 1 mau & nhiét d6 30°C.

2.3. Xur Iy va phan tich sé liéu

Céc thi nghiém duoc 1ap lai 3 lan, két qua dugc trinh
bay dudi dang trung binh £ gia tri do léch phuong sai
(mean=SD). Két qua thi nghiém dugc xtr 1y bang phin mém
Statgraphics Centurion XVII phan tich thong ké s6 liéu thi
nghiém va phan tich phuong sai ANOVA (p<0,05) danh gia
su khac biét giita cac nghiém thirc. Thiét ké thi nghiém va
xtr Iy két qua RSM theo mé hinh Box-Behnken bang phan
mém Statgraphics Centurion XVII.

£ 2 ~ ~ ~
3. Két qua va ban luan

3.1. Xdc dinh dnh hwong ciia cic yéu t6 dén ham
lwong tannin

Do hoa tan ciia tannin c6 thé thay doi, vi vay tily thudc
vao hop chat muyc tiéu, cac dung méi co do phan cuc twong
ddi khac nhau co thé duge chon, chéng han nhu nudc,
EtOH, axeton hodc metanol. Tannin ¢6 dac c6 do hoa tan
han ché trong dung maéi hitu co phén cyc, trong khi nudc
hodc EtOH 1a dung méi thudng duoc sit dung dé chiét xut
tannin thuy phan [11]. Lua chon dugc loai dung mdi phu
hop s& gitp ting hiéu qua dong thoi giam chi phi va thoi
gian tach chiét. Két qua hinh 1 cho thiy ham lugng tannin
ctia dung moi EtOH 1a cao nhét (0,64 mg TAE/g nguyén
liéu), ham luong tannin cia dung moi nudc 13 thap nhat
(0,55 mg TAE/g nguyén liéu). Su khac biét vé& ham luong
tannin ¢ cac loai dung moi khac nhau c6 y nghia théng ké
voi do tin cay 95%. Két qua lya chon dung méi cho théy,
EtOH cho kha ning tach chiét hop chit c6 ham lugng tannin
cao nhit trong cac loai dung moéi trong khao sat, vi viy dung
moi EtOH duogc Iya chon cho nghién ctru tiép theo.

31
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Hinh 1. Anh hwéng cua Ioal dung méi dén ham Iwcvng tannin.
ab.e: cac ky tw khac nhau thé hién sw khac biét c6 y nghiia thdng ké p<0,05.

I.S. Che Sulaiman va cs (2017) [20] cho rang, viée ph01
tron EtOH véi nude ¢6 thé 1am ting hiéu sut ly trich cac
hop chét thién nhién. Trong nghién ctru ndy, dung moi
EtOH da dugc pha loang dé tao cac méi truong dung moi
¢6 do phan cuc khac nhau voi muc dich tim ra dugc néng
d6 EtOH thich hop cho qua trinh chiét xuét tannin tir 14 cay
bang. Didu nay co thé giai thich rang, viéc ting ham lugng
nudc trong hé dung méi gy ra hién tuong truong nd ¢ thue
vat dan dén ting tlep xuc gitra cac té bao thuc vat va dung
moi, do d6 gop phén ting nang suat tach chiét. Két t qua khao
sat nong d6 dung mdi trugc trinh bay ¢ hinh 2. Két qua cho
thiy, v6i ndng &6 EtOH 50% cho ham lugng tannin cao nhat
v6i ham lugng 0,64 mg TAE/g nguyén li¢u, sau d6 giam
dan qua cac nong d6 EtOH 70 va 90%. Theo N. Medina-
Torres va cs (2017) [21], dung m6i hitu co tinh khlet nhu
¢dn cao d6 c6 thé 1am bién tinh protein & thanh té bao, gay
kho khin cho viéc khuéch tan cac hop chat vao trong dung
moi, hon hop dung mdi c¢dn - nude s& thich hop hon cho
viée chiét xuat, ca nhimng hop chit phan cuc 1dn khong phan
cuc. Trong khao sat nay, ndng d6 EtOH 50% duoc chon 1am
thong sb c¢b dinh cho cac thi nghiém tiép theo.

08 0,64c
S 064
g
= 063
£ o062
S 061
w O
s 00 0 592 o 592
= 059
g
S 058
0.57

0,56
E50
Nong do dung moi
B TTC (mg TAE/g nguyén liéu)

Hinh 2. Anh hwéng cla nong d6 dung méi dén ham lwong tannin.
ab.c: cac ky tw khac nhau thé hién sy khac biét co y nghia thdng ké p<0,05.

Ty 16 DM:NL ¢6 lién quan dén van dé dién tich tiép xuc
cuia vat liéu va dung méi, vi thé s& anh hudng dén viéc chiét
xuét tannin. Pdng thoi xac dinh dugc ty 18 phu hop s& giup
tiét kiém dwoc nguyén liéu va chi phi dung méi st dung.
Tir két qua cua hinh 3 nhan thiy, ham luong tannin cia ty
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18 40:1 1a cao nhat véi chi s6 1a 1,45 mg TAE/g nguyén liéu,
sau d6 ham luong tannin trong dich chiét giam dan khi tang
ty 1& DM:NL lén 45:1 véi chi s6 1,42 mg TAE/g nguyen
lidu, ham luong tannin cta 10:1 13 thap nhét voi chi s0 la
0,43 mg TAE/g nguyén liéu. Piéu nay ching minh rang, khi
bot 14 cdy bang dugc phan tan hoan toan trong ty 1€ dung
mdi cao do dién tich tiép xuc 16n s& ting cuong qua trinh
trich ly. Tuy nhién, khi thé tich dung méi ting lién tuc va
dién tich tiép xuc dat td1 mtrc bao hoa sé lam cho lugng TTC
thu dwoc khong thay doi nhiéu [22]. Khi chiét tannin tir 14
cay bang, ty 1€ DM:NL 40:1 thu dugc ham lugng cao nhit
nén dugc chon dé lam thong s6 c6 dinh cho cac thi nghiém
tiép theo.

1,6

1,450 1,42¢
o 14
g . 1,18¢
g 7 1,04¢
=
§ 1 0,894
%‘j 0.8 0.66°
= 06 . 05
E 0,43
£ 04
0.2
0
125 1:30  1:35 1:40 1:45
Ty 1é DM:NL

B TTC (mg TAE/g nguyén liéu)

Hinh 3. Anh hwéng cua ty 18 DM:NL dén ham Iweng tannin.
abcdefah cacky tw khac nhau thé hién sw khéc biét cé y nghia thong ké p<0,05.
Thoi gian ngdm chiét anh huong dén qua trinh phan huy
ctia cac hop chat tu nhién khi sir dung thoi gian qua dai,
chinh vi thé can luya chon thoi gian thich hop cho qua trinh
thu nhan tannin tir 14 cAy bang. Két qua hinh 4 cho thiy, thoi
gian ngdm 2 gio cho ham luong tannin cao nhat véi chi sb
la 1,453 mg TAE/g nguyén liu, thoi gian ngam 48 gio 1a
thip nhat v6i chi sé 1a 1,285 mg TAE/g nguyén liéu. Didu
nay phan anh riang cac hop chét di dugc trich ly hét sau 2
gio ngam. Ham luong tannin thu dugc ¢ thoi diém 2 gio ké
tir khi ngam chiét c6 chi s6 cao nhét nén dugc lam thong s6
cb dinh cho cac thi nghiém tiép theo.

1,500
1,450
1,400

14534 14480 1 4450
1.369¢
1,350
1308 1,308

| | | I I I 1
2 4 6

Thoi gian ngam chiét

1,300

Ham lerng tannin (TTC)

1,250

1,200
® Tannin (mg TAE/g nguyén liéu)

Hinh 4. Anh hwéng cua thoi gian ngam chiét dén ham lweng tannin.
ab.e.d: cac ky tw khac nhau thé hién sw khac biét c6 ¥ nghia théng ké p<0,05.
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3.2, Két qud xdc dinh diéu ki¢n chiét tach téi wu tannin ~ Bang 4. Phan tich phuong sai cho mé hinh thyc nghigm cda tannin.

Sau khi thyc hién cac khao sat anh huong cua cac yéu td Tongbinh  Hésé  Trung binh

‘ . 2 Ngudn . f-value p-value
dén ham lugng tannin chiét tich tir 14 ciy bang da thu nhin phuong twdo  binh phuong
dugc cac gia tri toi wu clia timg yéu t0. Dya vao két qua trén,  A:néngdodumgmoi 0002521 1 0,002521 Si¢ 0019
tién hanh b6 trf thi nghiém i wu hoa qua trinh chiét tich  B:iylg DMNL 0051040 1 0,051040 104164 0,001
tannin bang phuong phap RSM v6i 3 yeu to lanong do dung . ioi gianngam 0000078 1 0,000078 159 034
mdi, ty 1¢ DM:NL va thoi gian ngdm. Nong d¢ EtOH duoc 0.010967 i 0.010967 w8 000
chon tur 30 dén 70%, ty 1¢ DM:NL tir 35:1 dén 45:1 (v/iw)
e A X S . AB 0001056 1 0,001056 21,56 0,043
va thoi gian ngam tu 1 dén 3 gio. Ham lugng tannin thu
dugc tur thuc nghiém theo mé hinh Box-Behnken, tién hanh A€ 0,000020 ! 0,000020 041 0,586
phan tich két qua dé chon ra ndng do téi wu cua cac yéuté6 B 0126028 1 0,126028 2572,00 0,000
tac dong dén sy trich ly tannin. Két qua thuc nghiém va gia  Bc 0006561 1 0,006561 13390 0007
tri du doan tor mo hinh Box-Behnken cua cac nghiém thuc I 0,051194 1 0,051194 1044,78 0,001
duge the hién ¢ bang 3. Lack-of-fi 0001524 3 0,000508 1037 0,089
Bang 3. M hinh bé tri thi nghiém va ham lwong tannin chiét tich dwoc  pyre error 0,000098 ) 0,000049
tie 1a cay bang. i
Tong s6 0,232784 14
U Ham lwong tannin - nd A o\ Rt A . P , N
z,g.'yhciém Diéu kién = TAﬁ/ggnguyén i A:nong do EtAOH (f»), B: tvy ] DAM.NI: (v/iw); C: thoi g|a7n tr|ﬂch ly (g|0).’
A% Bom  C@id) Thue nghiém Dur dodn ) an trén két qua phan tich ANOVA ¢ bang 4, cac tham
o - e ) 1427 1408 $0 hoi quy béc 1 va béc 2 déu c6 p<0,05 cho thﬁy phuong
- o 45 : L336 308 trinh hdi quy c6 y nghia vé mét thong ké G.d(f) tin cay 95%.
T3 B 0 ; 30 L33 Két qua phan tich cho thay, ham luong tannin thu nhén dugc
! ! bi anh huong boi cac yéu to bac 1 1a ndng do EtOH (A) va
NT# 0 3 ! 1206 LIo4 ty 1€ DM:NL (B), chiu anh hudng cua cac yéu t6 bac 2 bao
NS %0 40 3 1348 1,338 gdm ty 1& ndng d6 EtOH (A2), ty 1¢ DM:NL (B?) va thoi gian
NT6 50 3 3 1116 1107 ngam chiét (C?). P-value cua tham sé C (thoi gian) va AC
NT7 0 35 2 1,214 1,215 cao hon 0,05 (khong co y nghia thong k&) nén cac tham sb
NTS 30 45 2 1341 1340 nay anh huong khong déng ké dén mo hinh thyc nghiém.
N9 30 35 2 1,193 1212 Duya vao bang 4 va phuong trinh hoi quy (1) cho thay, khi
NTIO 70 40 1 1369 1379 sir dung hop 1y cac yéu t6 ndng do EtOH (A), ty 1¢ DM:NL
NTI11 30 40 1 1,356 1,348 (B), su két hop gitia néng do EtOH voi ty 1€ DM:NL (AB)
NTI12 50 45 1 1,264 1,274 va su két hO'p glfra ty lé DM:NL v6i thoi gian ngém (BC)
NTI3 50 40 5 1538 1533 s€ mang !ai ‘géc dong tich cuc lam tang he:urn luwgng tannin.
S B I ; 1525 153 Nguoc lai, ?éu ‘qué‘ l.anq dungzcéCNyéP to nQng ‘?‘7’ (A?}, ty 16
e 50 40 . 1536 1533 DM:NL (B?) va thoi gian (C?) s€ gay ra tac dong ti€u cuc

‘ 1am gigm ham lugng tannin chiét tach duoc tir 14 cdy bang.
Phuong trinh hoi quy: Tuong quan gilta cac yéu to trong phwong trinh héi quy
Y = -10,795 + 0,00779A + 0,5828B + 0,1383C - duocbieudién o cic hinh 3-7.

0,000136A - 0,007390B2 - 0,11775C> + 0,000163AB +

Ham lwong tannin

0,000113AC + 0,00810BC O -
=

trong d6: Y 1a ham lugng tannin (mg TAE/g nguyén liéu); ;j : i’i:
A: nong do EtOH (%); B: ty 16 DM:NL (v/w); C: thoi gian - ]’37
trich ly (gi®). Hé so hoi quy (R?) tinh dugce 1a 0,9930, dieu 2 o
Lo A ; 1,36

ndy thé hién rang c6 99,30% so liéu thyc nghiém tuong il o s
thich v6i s6 li¢u tién dodn theo mo hinh. Gia tri R* 1én hon g = ]’4 4
0,8 thé hién mé hinh tuong thich vé&i thuc nghiém c6 nghia £ 1i48
la cé sy twong quan rat chat ché gilia cac yéu td thi nghiém g 152
va ham luong tannin. g 1,56

Tinh tuong thich cta cdc him myc tiéu dbi voi thye = P A
nghiém duoc thé hién & bang 4. Hé s6 sai s6 cia mo hinh Néng o dung moi (%) < W 16

(Lack of fit) co gia tri p-value 1a 0,089 (>0,05) cho thdy m6  Hinh 5. Twong quan giira néng do dung méi EtOH va ty 1é DM:NL dén ham
hinh phu hgp véi thuc nghiém. Iwgng tannin.
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Hinh 5 md ta sy anh huong cua nong d6 EtOH va ty 18
DM:NL dén ham lugng tannin thu nhan. O bat ky gié tri nong
d6 EtOH nao, khi thay doi ty 16 DM:NL tir 35:1 dén 45:1 s& lam
thay d6i ham luong tannin. Cu thé, & bat ky ndng do dung moi
nao khi ting ty 16 DM:NL tir 35:1 1én 40:1 s& lam tang hiéu suat
trich ly. Sw chénh 1éch gradient nong do giita bén trong va bé
mat vat liéu rdn cang cao, lam tang su khuéch tan cua chét tan
tir vat liéu ra moi truong hay lam tang hiéu sut trich ly.

Ham lwong tannin

2

= m i
< m o124
E" B o128
= 1.32
= o136
=4 M 14
= B oLaq
£ 5 1.48
&

o0 2.6 1,52
E- - \\\z&'\’ 1.56
E ] M 6
= T§ 18 DM:NL ‘@@ B 164

Hinh 6. Twong quan gitra ty 16 DM:NL va thi gian ngam dén ham lwgng
tannin.

Hinh 6 mo ta sy anh hudng cua ty 1¢ DM:NL va thoi gian
ngam chiét dén ham lugng tannin thu nhan. Tai ty 1é DM:NL
nhét dinh, khi tang thoi gian ngdm chiét tir 3 gid thi ham luong
tannin ¢6 xu hudng giam do qua trinh 6xy hoa xay ra trong dich
chiét khi thoi gian trich ly qua 1au.

Ham lwgng tannin

z

& 1.2
=

3 1,24
=

2 1.28
=

= 1,32
= 1,36
o 14
= 1,44
= 1,48
g

s 1,52
§. 1,56
= 1.6
o3

= Il 164

Hinh 7. Twong quan giira ndng dé EtOH va th&i gian ngam chiét dén ham
lwong tannin.

Hinh 7 mo ta sy anh huong cia ndng do EtOH va thoi gian
ngam chiét dén ham luong tannin thu nhan. Tai mbc thoi gian xac
dinh (1-3 gio), khi ting ndng d6 dung méi chiét 30-70% thi ham
luong tannin ting va giam & ndng do EtOH tir 70%. Nhung khi
danh gia sy trong tac cua ndng do EtOH va thoi gian ngam (AC)
thi khong co ¥ nghia vé mit thong ké giira hai yéu t6 nay (bang 4).

Thiét ké thi nghiém bang phuong phap RSM dé tim ra cac diéu
kién i wu ciia timg yéu t6 dé cai thién quy trinh trich ly tannin tir
14 bang. Tur két qua thyc nghiém thu dugc, tién hanh x4c dinh cac
gi4 tri ma hoa toi wu cla timg yéu t0 trong thi nghiém

si: HNOGCI:-IE 65(10DB) 10.2023

Céc diéu kién chiét tach ham luong tannin trong 14 ciy bang toi
wu dat dwgc tir md hinh véi ndng d6 EtOH 14 53,95%, ty 16 DM:NL
1a 41,14 (v/w) va thoi gian ngdm la 2,03 gio thi gia tri ham luwong
tannin ky vong 1a 1,54 mg TAE/g nguyén li¢u.

Két qua kiém chimg thyc nghiém céc diéu kién tich chiét
tannin tir 14 cdy bang cu thé nhu sau: Nong do dung méi EtOH
54%, ty 1&¢ DM:NL 41:1 (v/w) va thoi gian ngdm 2 gi¢ thi ham
lugng tannin thyc té thu duoc 13 1,54+0,02 mg TAE/g nguyén li¢u.

Bang 5. Két qua kiém tra thwe nghiém céac thong sé téi wu tir phwong
trinh héi quy.

Gia tri t0i wu Ham lwgng tannin (mg/g nguyén li¢u)
Ty 16 DM:NL Nong do Thoi gian - .
(viw) E(OH (%) ) Thyc nghiém Du doan
41:1 54 2,0 1,54+0,02 1,54

Két qua bang 5 cho thdy, ham lugng tannin cao, khong ¢6 su
khéc biét co ¥ nghia (p<0,05) giita két qua thuc nghiém va két qua
dy doan tir phuong trinh hdi quy. Nhu vay, két qua t6i wu hoa phu
hop voi thue nghi¢m.

3.3. Két qud khdng vi khudn V. paraheamolyticus ciia cao
chiét toi wu tir la cdy bang

Miu cao chiét 1a bang dugc hoa tan bang DMSO 1% ¢ cac nong
do 1, 3, 5 va 7 mg/ml. Tién hanh danh gia hoat tinh khang khuan
cua cao chiét bang phuong phap khuéch tan qua giéng thach voi
chi tiéu theo doi la duong kinh vong v6 khuan thé hi¢n & bang 6.
Bang 6. DBwong kinh vong khang khuan clia cao chiét Ia bang khang V.
paraheamolyticus.

STT Nong dd cao chiét (mg/ml) Puong kinh vong khang khuén (mm)

1 DMSO 1% 0,0+£0,00
2 1 9,0°+0,15
3 3 13,8%0,08
4 5 14,6°4£0,05
5 7 16,5+0,06

ab.ed: cac ky tw theo hang doc khac nhau thé hién su khac biét ¢ y nghia
p<0,05.

Hinh 8. Bwéng kinh vong khang khuan cla cao chiét téi wu tiv 1a cay bang
véi vi khudn V. paraheamolyticus.
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Hoat tinh khang vi khuan ¥ paraheamolyticus ciia cao
t6i wu 14 cay bang dugc xac dinh dua vao sy hinh thanh
vong khang khuan theo phuong phap khuéch tan giéng
thach trinh bay ¢ bang 6. Tir két qua bang 6 va hinh 8 cho
thiy, cao chiét téi uu tir 14 cdy bang c6 kha ning khang
vi khuan V. paraheamolyticus, két qua nay tuong dong voi
nghién ctu cia J. Velazquez-Roman va cs (2014) [8].

4. Két luan

Phuong phap RSM di duoc sir dung dé thiét ké thi nghiém
tach chiét t6i wu tannin tir 14 cdy bang. Két qua nghién ciru
da xac dinh duoc cac yéu té dua vao mo hinh tdi wu hoa quy
trinh trich ly ham luong tannin tir 14 cdy bang la nong do
dung moi (A), ty 1€ DM:NL (v/w) (B) va thoi gian ngadm (C).
Ham luong tannin tir 14 cdy bang dugc thu nhan cao nhat 1a
1,54 mg TAE/g nguyén lidu, v6i cac diéu kién toi vu nhu sau:
nong do dung méi EtOH 54%, ty 16 DM:NL 41:1 (v/w) va
thoi gian ngam chiét 2 gio. Két qua danh gia kha nang khang
khuan cho thiy: cao chiét tdi wu tir 14 cay bang c6 kha ning
khang vi khuan V. parahaemolyticus. Két qua nay 1a co so
cho viéc nghién ciru chiét xuat hop chét tannin tir 1a cay bang
nham ung dung vao linh vyuc thuy san hodc cac linh vuc c6
lién quan khac.
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