Tap chi Khoa hoc Pai hoc Can Tho Tdp 61, S6 24 (2025): 31-43

s

Tap chi Khoa hoc Bai hoc Can Tho i

Trutog Daihgo CSa Th

ISSN 1859-2333 | e ISSN 2815-5599

DOI:10.22144/ctujos.2025.041

NGHIEN CU'U ANH HUONG CUA PIEU KIEN TRICH LY PEN KHA NANG
KHANG KHUAN Escherichia coli CUA DICH CHIET TOI LY SON
(Allium sativum L.)

Nguyén Thi Kim Huong'?, Phan Khic Duy'?, Nguyén Khdi Nghia®, Bui Thi Lé Minh®, Ho
Nguyén Quang Minh®, Nguyén Qudc Chau Thanh* va Dang Huynh Giao'?"

!Truong Bach Khoa, Truong Dai hoc Can Tho, Viét Nam

2Phong thi nghiém Ung dung ky thudt Hoéa hoc (5.18 RLC), Trieong Pai hoc Can Tho, Viét Nam
3Truwong Néng Nghiép, Truwong Pai hoc Can Tho, Viét Nam

‘Khoa Khoa hoc Ty nhién, Truong Dai hoc Can Tho, Viét Nam

*Tac gia lien hé (Corresponding author).: dhgiao@ctu.edu.vn

Théong tin chung (Article Information) TOMTAT .

Nghién ciru nay dwoc thuc hién nham nghién cieu sy anh huéng
Nhdn bai (Received): 14/08/2024 ciia diéu ki¢n trich ly dén kha khing khudn doi véi vi khudn
Stea bai (Revised): 03/09/2024 Escherichia coli (E.coli) cua dich chiét toi Ly Son (Allium sativum
Duyét dang (Accepted): 22/11/2024 L.). Két qua cho thdy diéu kién tot nhat dé chiét xudt cdc hoat chdt

diallyl disulfide va trisulfide trong toi Ly Son la khi dwoc ngam
Title: Research on extraction and dam trong dung méi nieoc cat:ethanol (1:1, v/v) véi ty 1é giita khoi
investigation of antibacterial actvity of  lwgng khé cii toi va thé tich dung méi la 20 mg/ml, dwgc chiét xuat
Ly Son garlic extract (Allium sativum trong 2 gio ¢ 30°C va chi chiét 1 lan, song siéu am khéng cé tdc

L) dung hé tro tang hoat tinh sinh hoc cua dich chiét. Dich chiét toi

uu co nong do irc ghé 161 thiéu doi véi E.coli la 2,5 mg/ml. Nhirng
ket qua nay da khang dinh hiéu qua khang E.coli cua dich chiet toi
Ly Son duwoc chiét xuat o diéu kién toi wu.

Author(s): Nguyen Thi Kim Huong'?,
Phan Khac Duy'?, Nguyen Khoi Nghia®,
Bui Thi Le Minh’, Ho Nguyen Quang ) .
Minh’, Nguyen Quoc Chau Thanh® and Tir khéa: Dich chiét toi, Escherichia coli, hoat tinh khang khudn,
Dang Huynh Giao'*" trich ly

Affiliation(s): ' College of Engineering, ABSTRACT
Can Tho University, Viet Nam; *Applied  This study was conducted to investigate the influence of extraction
Chemical Engineering Lab (5.18 RLC), conditions on the antibacterial ability of Ly Son garlic extract
Can Tho University, Viet Nam; *College  (Allium sativum L.) against Escherichia coli (E.coli). The results
of Agriculture, Can Tho University, Viet  showed that the best condition to extract diallyl disulfide and
Nam; *College of Natural Sciences, Can trisulfide in Ly Son garlic was soaking in a solvent of distilled
Tho University, Can Tho, Viet Nnam water:ethanol (1:1, v/v) with the ratio between dry weight of garlic
and volume of solvent was 20 mg/ml, extracted for 2 hours at 30°C
and extracted only once, ultrasound waves have no effect in
enhancing the biological activity of the extract. The optimal extract
had a minimum inhibitory concentration against E.coli of 2.5
mg/ml. These results confirmed the anti-E.coli effect of Ly Son
garlic extract extracted under optimal conditions.

Keywords: Antibacterial activity, Escherichia coli, extraction,
garlic extract

31



Tap chi Khoa hoc Dai hoc Can Tho

1. GIOI THIEU

Trong thoi gian gan day, viéc thao dugc dugc sir
dung trong phong tri bénh déc biét la nhimg bénh
nhiém khuan dang ngay cang tré nén pho bién.
Phuong phap nay c6 nhiéu vu diém nhu nguyén li¢u
dé tim kiém, gia thanh thap, chira nhiéu chit ¢6 hoat
tinh chéng oxy héa, khang khuan, khing stress
(Pongsak & Parichat, 2008; Suman et al., 2023).
Bén canh d6, Viét Nam lai c6 mot hé thuc vat hét
strc phong pht vé ching loai va phan loai. Trong
sudt chiéu dai lich sir, nhiéu nén van hoa da nhin ra
toi 6 rat nhidu tiém ning, c6 thé sir dung dé ngin
ngira va diéu tri cac bénh khac nhau. Két qua trong
cac nghién clru gan day da chung minh tac dung cua
to1 va chiét xuét ciia n6 trong nhiéu Ung dung trong
doi sdng. O nhitng nghién ctru ndy, chiét xuat tir cu
toigitp ting kha ning mién dich dong thoi ting
cuong kha nang phuc hoi bénh (Bayan et al., 2014;
Susan, 2015).

Allicin 1a mot hop chit luu huynh c¢6 oxy, dugc
dat tén theo cay toi (4/lium sativum L.), dd dugc
phan lap vé miat héa hoc vao nhimg niam 1940
(Nguyen et al., 2013). N6 ¢6 tac dung khang khuan,
khang virus, ndm va ky sinh tring (Londhe et al.,
2011). Allicin 14 mot trong hon 30 hop chat luu
huynh duoc tim thdy trong téi va c6 tén hoa hoc 1a
S-prop-2-en-1-yl prop-2-ene-1-sulfinothioate
(Marchese et al., 2016; Borlinghaus et al., 2021).

Theo két qua nghién ciru ctia Anna et al. (2016),
allicin 13 mot loai dau khéng mau, c6 do hoa tan
trong nudc thap va dic biét khong co trong tép toi
nguyén ven, nhung duoc san xuét tu nhién cing voi
pyruvate va amoniac tir tién chat alliin ((S)-allyl-L-
cysteine sulfoxide) thong qua hoat dong cua
alliinase (alliin lyase, EC 4.4.1.4, m{t enzyme lyase
ndi sinh loai bo o,B khoi Allium spp.), khi tép tdi
dugc nghién nat hoic ngam. Hai phan tir
allylsulfenic acid ngung tu mot cach ty nhién, béng
cach loai bo nudc tro thanh mot phan tu allicin
(Zaini et al., 2022). Tuy nhién, do tinh chat héa hoc
khong 6n dinh (Guan, 2018) allicin d& bi phan huy
thanh cac hop chit organosulfur khac nhu diallyl
sulfide, diallyl disulfide va ajones (Lee et al., 2013)
(Hinh 1).

Gan day, co nhleu nghién ctru da chung minh
rang cac chiét xudt tir toi co nhiéu Ung dung trong
doi song. Nhimg nghién ciru nay cho thay chiét xuét
t6i gitp taing cuong kha ning phuc hdi bénh (Bayan
et al., 2014), nhung hau hét & cac nghién ciru nay
dung moi doc hai déu duoc s dung nhu chloroform
va methanol dé chiét xuat (Jang et al., 2017). Viéc
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sir dung dung méi doc hai dé chiét xuat gay anh
huong dén stic khoe, gy hai cho méi trudng dong
thoi con han ché kha nang ung dung dich chiét toi
vao cac muc dich phuc vu doi séng cua con nguoi.
Vi véy, viéc nghién ctru duoc thyc hién nham thay
thé dung moi doc hai bang dung moi an toan trong
nghién ctru va tmg dung & quy mo cong nghi¢p la
can thiét vé mat khoa hoc 1an ng dung thuc tién.
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Hinh 1. So' d6 chuyén héa Alliin thanh Allicin
(Dixit et al., 2015)

Trong s6 céc loai toi dugc trong tai nhiéu ving
khac nhau ¢ Viét Nam, toi Ly Son (Allium sativum
L.) dugc biét dén 1a mot loai ndng san noi tleng, no
khong nhiing c6 gid tri cao vé mit kinh té, ma con
1a san pham hang hoéd dic thu cia tinh Quang Ngai
do t6i trong ¢ ving nay c6 huong vi khac biét voi
cac loai toi khac va duogc rat nhiéu nguoi biét dén.
Vé6i mong muén khai thac tiém nang (mg dung cua
toi Ly Son bang cach chiét xuat dugc cac hoat chit
tir to1 phuc vu Ung dung trong dugc pham ‘Trong
nghién ciru nay, diéu kién thich hop dé chiét xuat
hoat chét c6 hoat tinh khang khuan tir cu toi dd dugc
xac dinh bang phwong phap ngdm dam, sir dung
dung méi nude va ethanol dé chiét xuét ¢ diéu kién
thuong va ap sudt khi quyén trong vong 2 gid.
Phuong phap dwgc xdy dung dua trén nghién clru
trude do cua Wanyika et al. (2011) vé trich ly allicin
6 trong cu toi bang phuong phép ngdm dam va
danh gia kha nang khang khuan ctia dich trich bang
phuong phap nong d pha loang két hop véi phén
tich sac ki khi ghép khdi phd (GC/MS) dé tim ra diéu
kién chiét xudt t5i uu. Bén canh do, viéc két hop quy
trinh ngdm dam véi sy tro giup cua song siéu am
nham muc dich ting higu suat ciia qua trinh chiét
xuét cling dugc nghién ciru.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu va thiét bi

Hoa chét phan tich: nudc ct, ethanol (C.HsOH,
99,5%, GHTech, Trung Quéc), sodium chloride
(NaCl, 99,5%, (Xilong Scientific, Trung Quéc), n-
hexane (H3C(CH2)sCHs, > 95%, J.T.Baker), sodium
sulfate (Na>SOs4, Merck, Duc), bong thuy tinh thi
nghiém (Assistent, Duc), glycerol (C3Hs(OH);
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Merck , BPuc), nutrient agar (NA) (Merck , Puc),
nutrient broth (NB) (Merck , Buc), eosin methylene
blue (EMB) (Merck , Buc).

Dung cu dugc ding dé xtr Iy mau dich trich toi
phan tich GC/MS bao gf)m pipet thuy tinh, hu bi,
gon thuy tinh, Na;SOs, phéu thity tinh. Tat ca dung
cu déu duge sdy & 250°C trong 2 tiéng.

Toi Ly Son dugc mua tai si€u thi Metro, phuong
Hung Loi, quan Ninh Kicu, Thanh Pho Can Tho.

Hinh 2. Ci téi Ly Son
Vi sinh vat Escherichia coli s& hiéu
ATCC®25922 dugc luu trir tai phong thi nghiém
Dugc ly ATL 4-26, khoa Thi y, Truong Nong
Nghiép, Truong Dai hoc Céan Tho.

H¢ thong sic ky khi — quang phd khdi (Gas
Chromatography-Mass Spectroscopy — GC/MS)
cua hang Shimadzu GCMS-QP2020 (Nhat Ban)
dugc dat tai phong Hoa hoc Pat — khoa Khoa hoc
Dét, dugc dung dé phan tich sy hién dién cua cac
hoat chét c6 tinh khang khuan, phong bénh trong
dung dich trich t6i bang phuong phap sic ky khi
ghép khdi pho.

2.2. Phwong phip tién hanh

2.2.1. Chudn bj méu

Téi sau khi dugc thu mua vé dugc tach riéng
tung tép, 16t vo, loai bo tép hong. Nguyén li¢u chua
st dung dugc dung trong ti nylon, luu trit & noi kho
rao, thoang mat.

2.2.2. Xac dinh ham lwong vit chat khé cé

trong toi

Ham lugng vat chat kho cua nguyén lidu trude
khi thyc hién thi nghi¢m dugc xac dinh boi ti nung
Binder (ED115, Btc) theo quy trinh dugc tham
khao tir nghién ctru ciia Nguyen and Luu (2013). Toi
dugc rira sach va dé cho rdo nude, cit nhuyén va can
lay 5 gam (W), cho luong t6i vira can vao cac cde
da chuén bi truede va ghi nhan lai khéi lugng tuong
g véi timg cdc da danh sb (thyc hién 3 cde xac
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dinh vat chéit kho). Sau do, céac cbe du’gc séiy 0 nhiét
d6 105°C den khi khoi lugng khong doi. Ham luong
vat chat kho trong toi dugc xac dinh boi cong thic:

(1)

pP2-P1

% Vat chat kho (DM)= —— x 100

Trong do:
P1: Trong luong cdc (g),
P2: Trong luong cdc va miu sau khi sdy (g),

W: Trong lugng toi twoi ban dau (g).
2.2.3. Pha ché méi truong nuéi cdy vi khudn

Khi tién hanh pha ché, 13 gam bot Nutrient
Broth dugc can va cho vao 1 lit nudce cat, tron va hoa
tan hoan toan hdn hop. Dung dich di hoa tan dugc
cho vao binh thuy tinh, sau 6 dem binh chtta hon
hop trén di khir tring bang cach hap ¢ 121°C trong
15 phut (Adrian, 2019).

2.2.4. Xur Iy mau dich trich do GC/MS

Dich chiét va dung méi n-hexane dugc rit mdi
loai 5 mL va cho vao hu bi. Vortex hu bi trong 1
phut dé dich trich toi va dung méi dugc tron déu vao
nhau. Hon hop dich trich t6i va dung méi duoc ly
tam véi toe do 5000 vong/phit trong 5 phut & nhiét
d6 phong va ap suat khi quyén. Nhoi cot loc bing
cach cho gon thuy tinh va Na;SO4 vao pipet thuy
tinh (nh01 dén khoang 2/3 pipet thuy tinh). Ong dugc
dat 1én gia d, dng hat dugc dung dé hat 16p dich
phia trén sau ly tdm cho vao pipet thuy tinh. Cho
dich trich chay qua hét pipet thily tinh dé thu dugc
dich loc. Cudi cung, 1 mL dich trich da loc dwoc rat
va cho vao viral dé phan tich ham lugng cac hoat
chit c6 trong dich trich biang may GC/MS
(Mastovska & Lehotay, 2006). Cac thong sb ciia
phuong phép dinh tinh cac chat ¢é trong dich trich
toi trén may GC/MS duogc trang bi dau do ion hoa
ngon ltra (FID) nhu sau: nhiét d6 ¢t & 50°C, toe do
dong khong khi va H 1a 350 va 50 mL/phut, toc do
dong khi mang nito (N2) dat & muc 1,0 mL/phut.
Nhiét do céng phun va may do duoc dat ¢ nhiét do
180°C. Nhiét do cot dugc dat & 50°C trong 3 phut;
tang 1én 160°C véi toc d6 10°C/phit, gitr & mirc nay
trong 3 phut; tang 1én 230°C ¢ toc d¢ 30°C/phut, giir
& mirc ndy trong 3 phut va cudi cung tang 1én 300°C
v6i toe do 15°C/phit, gitt & muc ndy trong 5 phit.
Thé tich tiém 1a 1 pL (ché do khong chia dong), st
dung cot RTX-5MS (Chun et al., 2015).

2.2.5. Trich ly dich chiét tir cii t6i Ly Son

Mau t6i twoi duoc 16t vo va cho vio may xay

cam tay xay nhuyén véi kich thudc téi sau xay
khoang 0,5 x 0,5 mm. Cac hoat chat c6 trong cu toi
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Ly Son dugc trich bang quy trinh ngam dam Quy
trinh trich ly dugc tlen hanh khao st cic yéu to toi
wu anh huong bao gdm: ti 1& nguyén lidu/dung moi
(rdn — 16ng), ti 1& dung mdi ngam trich, thoi gian
trich, nhiét 46 ciia dung moi, s6 1an trich va so sanh
hiéu suat véi quy trinh c¢6 su bo sung clia séng siéu
am (Mathialagan et al., 2016). Ti 1¢ gitta nguyén
li¢u/dung mo6i (w/v) cho qua trinh trich duoc khao
sat voi 3 ti 1¢ 1a 15 mg/mL, 20 mg/mL va 100
mg/mL. Céc gi4 tri khic dugc giit cd dinh: dung moi
nudc cat da duoc 1am lanh (nhiét do 5°C), thoi gian
ngam 24 gid, nhiét d9 cta qua trinh ngam 14 5°C, s6
lan trich 14 1 1an. Sau d6, cac yéu 6 da téi uu dugc
¢6 dinh va tién hanh khao sat cac yéu t6 con lai. Ti
1¢ dung méi dugc tién hanh khao sat voi céc ti 16 lan
lugt 14 nudc cat, nude cit:ethanol (3:1, v/A), nude
cit:ethanol (1:1, vAv), nudc cat:ethanol (1:3, v/v) va
ethanol 99,5%. Thoi gian chiét dugc khao sat ¢ 0,5;
1;2;4; 8 va 24 gio. Nhiét do ciia qué trinh chiét dugc
khao sat & 5°C va 30°C. Nong do trc ché tdi thiéu
(Minimum Inhibitory Concentration - MIC) va két
qua phan tich GC/MS dugc ding dé danh gia diéu
kién t6i wu cho quy trinh ngam trich.
2.2.6. Khdo sdt s6 lan chiét

Sau khi da khao sat va cb dinh cac yéu t6 nhu
chiét bang phuong phap ngdm dam trong dung méi
nude cat:ethanol (1:1, v/A) véi ty 1é gitra khdi luong
kho cu toi va thé tich dung méi 1a 20 mg/mL, dugc
chiét xuat trong 2 gid & 30°C. Yéu t6 s lan chiét
trong nghién ctru tiép tuc dugc khao sat & 1,2 va 3
lan chiét theo quy trinh nhu sau: mau chiét 1 lan
dugc chiét ¢ cac diéu kién c6 dinh di duoc néu bén
trén sau do6 thu 1ay dich loc bang phuong phap loc
thuong. Dbi voi mau chiét 2 1an, xac toi da chlet 1
1an duoc ngam vai dung méi & cac diéu kién cb dinh
nhu trén va thu ldy dich loc bang phuong phap loc
thuong. Tuong tu déi v6i mau chiét 3 lan, xac toi
sau khi chlet 2 lan dugc ngam ¢ cac diéu kién chiét
xudt di c¢d dinh va thu lay dich loc bang phuong
phap loc thuong. Lugng dich chiét thu dugc & mau
chiét 3 14n s& dugc do dé xéac dinh thé tich cu thé. Dé
danh gia hiéu qua cua sb 1an chiét khac nhau ddi voi
dich chiét tir cu1 toi, dung moi nude cat:ethanol (1:1,
v/v) duoc thém vao & cdc mau chiét 1 1an va 2 lan
tuong tmg dé bang véi thé tich dich chiét thu dwoc
& mau chiét 3 1an va sau d6 x4c dinh hoat tinh khang
khuédn ddi véi vi khuan E.coli dé danh gia hiéu qua
chiét xuit (Tran et al., 2021; Nguyen et al., 2021;
Hoang et al., 2024).
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2.2.7. Xdac dinh nong d@g v ché toi thiéu ciia
mau dich trich

Nong d6 tc ché téi thiéu cua dich trich toi duge
xac dinh bang phuong phép pha lodng lién tiép:
dung micropipette rat 1 mL dung dich méi trudong
nudi cdy cho vao cac lo tir thir 2 dén 10. Rat 1 mL
dich trich cho vao g 1 va lg 2. Sau d6, 1 mL dung
dich dugc rat tr lo thir 2 sang lo thir 3. Thuc hién
thao tac twong tw cho dén lo thir 9, rat bo 1 mL dung
dich & lo 9. Dung micropipette rat 0,1 mL huyén
dich vi khuan E.coli sinh men dé khang khang sinh
(Extended spectrum beta-lactamase - ESBL) nong
dd 10°® CFU/mL cho vao céac lo tir 1 dén 10, lic déu
va dong nip, sau d6 dem u & 37°C tir 16-24 gid
(Oonmetta-aree et al., 2006). Nong do wc ché toi
thiéu 1a ndng d6 dich chiét thap nhat c6 thé tc ché
su phat trién cta vi khuan ma c6 thé nhin thiy bang
mat thuong (lo ¢6 dung dich trong).

2.2.8. Trich ly véi sw hd tro ciia séng siéu dm

Quy trinh trich ly véi su hd trg ctia song siéu am
duogc tham khao tir nghién ctru ciia Mathialagan et
al. (2016):

Téi sau khi duoc xay nhuyén duge dinh mirc voi
dung maéi bang binh dinh mirc 100 mL véi ti 18 giira
nguyén li¢u kho toi/dung moi 1a 20 mg/mL s€ dugc
su hd tro clia song siéu am tan s6 35 KHz trong thoi
gian 90 phut ¢ 25°C, sau d6 ly tdm ¢ nhiét d6 phong
trong 2 phut véi van toc 3000 vong/phit. Sau khi ly
tam, dich duoc thu bang cach loc thuong qua gidy
loc. Cac mau dich trich dugc giit & nhiét ¢ phong
ding dé phan tich sy anh huéng cta séng siéu am
dén hoat tinh khéang khuan ctia mau dich trich téi.

3. KET QUA VA THAO LUAN
3.1. Két qua ham luwong vit chit kho

Két qua xac dinh vat chat kho cua toi Ly Son sau
3 lan lap lan luot 1a 34,0%; 33,6% va 34,2%. Nhu
vdy, gia tri trung binh lwong vat chat kho c6 trong
¢l toi Ly Son sau 3 lan lap 1a 33,94%, gia tri nay
thap hon ham lugng vat chét kho c6 trong ci toi Hai
Duong la 35,8% va trong cu toi Co6 Pon la 38,81%
(Bui et al., 2023). Két qua ham luong vat chat kho
nay s& dugc sir dung dé tinh toan luong toi tuoi dung
cho céc thi nghiém khao sat phia sau.
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3.2. Khdo sat cac yeu té ciia quy trinh trich
ly 4anh hlrong dén hoat tinh khang khuin
ciia dich chiét téi Ly Son

3.2.1. Khao sat sy anh huong gitva ti I¢ nguyén

liéu t6i khé va dung méi chiét xudt

Ty 1& nguyén liéu/dung méi 1a yéu to anh huong

dén kha ning trich ly. Luong dung méi tdi thiéu phai
vira ngap qua bé mit ciia 16p nguyén lidu v6i khoang
16n hon 1 cm, khi d6 cac 16p nguyén li¢u bén bén
dudi moi co thé tiép xuac hét dugc véi dung moi
(Tan, 2019). Do dd, nghién ciru nay duoc thyc hi¢n
nhiam x4y dung cac ti 1¢ khao sat khac nhau dé khao
sat kha nang khang khuén ciia dich trich téi khi duge
trich xuét & cac ti 18 nay.

Bang 1. Khdi lwgng t6i twong \ing véi cac ti 1¢
nguyén liéu kho t6i/dung méi khac nhau

Ti 1¢ nguyén li¢u khé téi/dung Khdi lwgng toi

moi(mg/mL) (2
15 4,42
20 5,90
100 29,46

Tir khéi Iugng toi twong ing véi cac ti 16 nguyén
lidu kho toi/thé tich dung mo6i khac nhau da tinh
dugc & bang 1, tién hanh trich ly theo quy trinh trich
ly dich trich toi. Hi¢u qua khang khuén cua cac ti 1
khao sat trén dugc danh gia thong qua két qua khao
sat hoat tinh khang khuan ddi véi vi khuan E.coli
trinh bay ¢ Bang 2.

Bing 2. Két qua khio sit hoat tinh khang E. coli
ciia cac miu dich trich téi gitra cac ti 1§
nguyén liéu khé cii téi va dung mdi chiét
xuét khac nhau

Ti 1€ nguyén liéu
kho téi/dung

MIC (mg/mL)

méi(mg/mL) Lin1 Lin2 Lén3
15 15,0 15,0 15,0
20 10,0 10,0 10,0
100 12,5 12,5 12,5

Gi4 tri MIC thé hién nong do thap nhét ctia mau
dich trich {rc ché sy phét trién ctia vi khuan 6 thé
nhin thay dugc sau 18 — 24 gid nudi cy. Do d6, gia
tri MIC thé hién gia tri cang thdp thi tai
diéu kién trich xuat d6 cho hi¢u qua cang t6i wu (Bui
& Ha, 2022).

Két qua sau khi khao sat cho théy ti 1¢ giita khdi
luong kho cii toi va thé tich dung méi trich xuat 15
mg/mL cho gia tri MIC la 15 mg/mL, gia tri nay
gidam con 10 mg/mL khi ti I¢ nguyén li¢u kh6/dung
modi 1a 20 mg/mL. Tuy nhién, khi ti I¢ nay la 100
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mg/mL thi gia tri MIC lai ¢6 xu hudng tang 1én. Viéc
tang ti 1¢ nguyén liéu kho/dung moi qua ti 18 i uu
khong lam gia tang thém kha nang khang khuén,
diéu nay gay hao t6n dung méi va chi phi nhién ligu.
Két qua nay co thé 1a do khi tang luong dung moi
tao co hoi cho cac chét tan tiép xuc tot hon, thuc diy
mot gradient ndng do cang ting, dan dén toc do
khuéch tan cho phép qué trinh trich ly cht ran bang
dung moi dugc tot hon (Tran & Nguyen, 2014). Tuy
nhién, khi ngdm chiét voi lwong dung méi qua
nhiéu, trong khi ham luong hoat chat cua nguyén
liéu 1a mot sb ¢d dinh nén s& nhanh chong dan dén
su can bang gitra cac pha, 1am hiéu qua trich ly
khong ting (Dang, 2023). Do d6, ti 1& khoi luong
kho toi va thé tich dung méi st dyng trich xuét dugc
chon ¢6 dinh cho cac thi nghiém vé sau 1a 20
mg/mL.

3.2.2. Khao sat sy anh hweong cua ti I¢ dung moi

khac nhau

Dung mdi ngam trich 13 mot trong nhitng yéu t6
quan trong, anh hudng truc tiép dén hiéu suét trich
ly. Viéc str dung dung méi phi hop gitip chiét xuat
dugc nhidu hoat chat c6 hoat tinh sinh hoc trong cu
té1 hon (Nguyen, 2022). Hi¢u qua cta qua trinh trich
Xuét cac hoat chit c¢6 tinh khang khuan trong dich
trich toi dugc danh gia thong qua két qua khing
khuan d6i véi vi khudn E.coli va két qua nay dugc
trinh bay trong Bang 3.

Bing 3. Két qua khio sat hoat tinh khang E. coli
cia ciac mau dich trich téi dwgc trich
bang cac ti 1¢ dung moi khac nhau

MIC (mg/mL)

Ti 1€ dung moi

Linl Lan2 Lan3

Nudc cat 100 100 10,0
Nudc cat:ethanol

(3: ) V) 5,0 5,0 5,0
Nudc cat:ethanol

(111, vv) 2,5 2,5 2,5
Nudc cat:ethanol

(1:3, ) 2,5 2,5 2,5

Ethanol 99,5% 2,5 2,5 1,25

Két qua sau khi khao sat hoat tinh sinh hoc dbi
v6i vi khuan E.coli cho thiy cac miu duoc trich
bang dung méi c6 bd sung ethanol cho hoat tinh
khang khuan dbi véi vi khuan E.coli cao hon so voi
mau dugc trich hoan toan bang nudc cit. Trong cac
két qua dugc trinh bay & Bang 5, miu trich bing
dung moéi ethanol 99,5% tuy cho gia tri MIC thap
nhit nhung lai khong on dinh. Do d6, can phan tich
cic miu dich trich toi trén biang phuong phap
GC/MS nhiam xé4c dinh thanh phan va ham lugng
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céc hoat chit co trong mdi miu dich trich dé lya Hinh 7, phé khéi luong (MS - Mass Spectrum) cia
chon ti 1& dung méi t6i uu. Cac két qua phan tich céc hoat chat phan tich dugc trong mau dich chiét
GC/MS ciia mau dich trich duoc ngdm bang cac ti dugc trinh bay tir Hinh 8 dén Hinh 9.

1¢ dung méi khic nhau dugc trinh bay tir Hinh 3 dén
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Hinh 4. Sic ki d6 ciia miu dich trich t6i Ly Son dworc trich bang dung méi nwéc cat:ethanol (3:1, w»)
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Hinh 5. Sic ki d6 ciia miu dich trich t6i Ly Son dworc trich bang dung méi nwéc cat:ethanol (1:1, w»)

36



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 61, S6 24 (2025): 31-43

(x10,000,000)
1,00
0.754
0.504
Diallyl disulfide
Trisulfide
0.25 (21 LY
@ \ f E \
VA j\J\v\ JAVS A L2
: F A N oAU Ao A A
B A s BBy e L e e e — T T T — ; 7 T —
6.0 70 80 90 100 110 120 13.0 140 150

Hinh 6. Sic ki d6 ciia miu dich trich t6i Ly Son dworc trich bang dung méi nwéc cat:ethanol (1:3, w»)
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Hinh 8. Pho khoi lwong diallyl disulfide ciia: (a) miu phén tich va (b) tham khio tir di¥ li¢u pho khoi
lwgng ctia Vién Tiéu chuan va Cong nghé Quoc gia My (U.S. Secretary of Commerce on behalf of the
United States of America, 2023)
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Hinh 9. Ph khoi luwong trisulfide, methyl-2-propenyl cia: (2) miu phan tich va (b) tham kho tir dir
liéu phd khoi lwong ciia Vién Tiéu chuin va Cong nghé Quoc gia My (U.S. Secretary of Commerce on
behalf of the United States of America, 2023)

Bing 4. So sanh ham lwgng hoat chit dwge trich xuit tir téi Ly Son véi cac ti 18 dung méi khac nhau
(Yang et al., 2012; Kathryn et al., 2016; El-Fiki et al., 2020; Song et al., 2023)

Ti 1¢ dung méi Tén chit

Dién tich peak

Thoi gian lwu— yo oy tham khio

(phiit)
Nudc cit Diallyl disulfide 407.040 6,715 Trong nghién cuu nay
i Dially! disulphide 2.339.384 6,870
Nute catethanol 1.2 e methyl-2- Trong nghién ciru nd
(3:1, vv) suthide, mety 841.258 13,472 ong nghien cud nay
propenyl
oz Dially! disulfide 3.118.937 6,876
Nude cat:ethanol Trisulfide, methyl-2- Trong nghién clru na
(1:1, v » methy 1.379.486 13,477 gng Y
propenyl
2 Dially! disulfide 2.441.977 6,876
Nude cat:ethanol Trisulfide, methyl-2- Trong nghién clru na
(1:3, vA) » methy 1.031.007 13,474 gng Y
propenyl
Ethanol 99,5% Diallyl disulfide 2.645.593 6,858 Trong nghién cuu nay
Methanol 99,9% Diallyl disulfide Khong dé cap 6,270 EI-Fiki et al., 2020
Ethanol 95% Diallyl disulfide 258.134 6,770 Yang et al., 2012
Nudc cat Trisulfide, methyl-2- 50 42 cap 12,480 Kathryn et al., 2016
propenyl
Nudc cat Trisulfide, methyl-2- 50 42 cap 13,3073 Song et al., 2023
propenyl

Két qua phan tich GC/MS cho thiy khi ting
nong do ethanol trong dung moi ngam trich 1én thi
lugng hoat chit disulfide va trisulfite trong dich
trich thu duoc ciing ting 1én so v6i mau duge ngdm
trich hoan toan béng nude cat lanh. Mau duge trich
bang dung méi nude cét:ethanol (1:1, v/4) cho ham
lugng hoat chat diallyl disulfide va trisulfide lon
nhit so v6i cac mau dugc ngdm trich bang cac ty 1&
dung moi con lai.

Két qua khdo sat hoat tinh khang khuan dbi véi
vi khuan E. coli va ket qua phan tich GC/MS cho
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thay ti 1¢ dung moi nudc cat:ethanol (1:1, vA4) dugc
lya chon st dung lam dung méi trich ly.
3.2.3. Khao sat sy dnh hwong cua thoi gian
ngam

Ban than dung mdi ethanol da c6 mang hoat tinh
khang khuan dbi voi vi khuan E.coli vi khi dung moi
ethanol sir dung véi nong do trén 20% thi dung dich
¢ tac dung wc ché vi khuan va nim phat trién
(Nguyen, 2022). Do d6, két qua MIC thé hién khi
trich xut bang dung moi moi nudc cat:ethanol (1:1,
v/v) thé hién chu yéu 1a hoat tinh cta ethanol. Tuy
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nhién, ngoai tac dung dong gop vao viéc tang hoat
tinh khang khuan viéc ethanol sir dung lam dung
moi trich xudt con ¢ tac dung lam ting hiéu qua
trich xuat cac hoat chat c6 trong téi do allicin d&
dang hoa tan trong ethanol (Jiang et al., 2020). Do
d6, dé 1am rd su anh hudng cua cac diéu kién trich
xuat ddi voi hidu qua trich xuat cac hoat chit ¢6
trong toi Ly Son va hoat tinh khang khuan cua dich
trich toi. D1 véi céc thi nghiém khao sat cac dicu
kién trich xuét con lai, khao sat song song duoc tién
hanh giita mau duoc trich bang dung méi nudc cat
va dung moi nude cit:ethanol (1:1, v/v). Do dung
moi nudce cat khong cé tinh khang khuan dbi véi vi
khuén E.coli (Nguyen & Pham, 2022) nén sy thay
d6i gia tri MIC s& duoc thé hién 16 trén nén nén mau
dugc trich bang dung moi nude cit hon so v6i mau
duoc trich béng dung méi nudc cét:ethanol (1:1,
v/v). Tai cac moc khao sat duoc ngdm trich bang
dung mdi nude cét cho gia tri MIC tang, cac diéu
kién trich xuét nay s€ dugc ¢ dinh. Mau duogc trich
xuat & diéu kién t6i wu s& duge phan tich GC/MS dé
so sanh ham luong cac hoat chat co trong dich
trich toi.

Bing 5. Két qua khio sat hoat tinh khang E.coli
citia cac mau dich trich téi dwoc trich
biang dung méi nuéc cit ngam trich &
cac thoi gian khac nhau

MIC (mg/mL)

Thdi gian trich

(giv) Lan 1 Lan 2 Lan 3
0,5 20,0 20,0 20,0
1 20,0 20,0 20,0
2 10,0 10,0 10,0
4 10,0 10,0 10,0
8 10,0 10,0 10,0

Tdp 61, S6 24 (2025): 31-43

gian nay bang véi gia tri MIC khi ngam trich bang
nude cit trong 24 gid. Bén canh d6, mau dugc trich
bang dung méi nudc cat:ethanol (1:1, vv) ciing cho
gia tri MIC thap va 6n dinh & cac méc thoi gian
khao sat trén. Do dé, ¢6 dinh thoi gian ngam cia
dich trich ¢ 2 gio.

3.2.4. Khdo sat sw anh hwong cua nhiét do

ngam trich

Cac hop chét c6 hoat tinh sinh hoc 1a cac thong
s0 chét lugng quan trong trong tép toi. Viéc trich
xuat cac hop chit nay bi anh hudng boi nhiéu yéu
td, trong d6 c6 nhiét do trich xuat (Bloem et al.,
2011). Nhiét do tang lam tang kha nang hoa tan va
khuéch tan cta cac hop chét, giam do nhot dung
moi, tang kha ning truyén khdi va xdm nhap cua
dung méi vao trong té bao. Allicin 13 thanh phan
chinh quyét dinh mui thom va gié tri dugc 1y cta toi
nhung lai rat kém bén dudi tac dong cia nhiét do
(Mai et al., 2000). Viéc tang nhiét do chiét xuat vuot
qué gi6i han nhat dinh s& lam bién tinh va phan hiy
cac hop chat mong mudn dan dén giam ham luong
hop chat myc tiéu (Tran & Nguyen, 2014).

Do d6, viéc khao sat nhiét d6 ngam dbi véi qua
trinh ngam trich cac hoat chét c6 trong ct téi Ly Son
duoc thue hién 1a can thiét dé tdi uu qua trinh ngadm
trich. Trong nghién curu nay, khao sat hi¢u qua trich
ly dich trich téi tir ct téi Ly Son dwoc thyc hién &
nhiét d6 ngam 1a 5°C va 30°C, cac két qua khao sat
duoc trinh bay ¢ Bang 7 va Bang 8.

Bing 7. Két qua khio st hoat tinh khang E. coli
ciia cidc miu dich trich téi dwgc trich
bing dung méi nuwée cit ngim & cac
nhiét d¢ khac nhau

Bing 6. Két qua khio sat hoat tinh khang E. coli
ciia cidc miu dich trich téi dwgc trich
bang dung méi nuéc cat:ethanol (1:1,
vv) ngam trich & cac thoi gian

khac nhau
Thdi gian trich MIC (mg/mL)

(giv) Lan 1 Lan 2 Lan 3

0,5 2,5 2,5 2,5
1 2,5 2,5 2,5
2 2,5 2,5 2,5
4 2,5 2,5 2,5
8 2,5 2,5 2,5

Két qua sau khi khao sat hoat tinh sinh hoc ddi
véi vi khuén E.coli cho thdy dbi véi dung moi nude
cat 0 thoi gian ngdm trich la 2 gio thi hoat tinh cua
mau dich trich ting va gia tri ndy 6n dinh & cac mbc
thoi gian 2, 4, 8 gio. Gid tri MIC & cac mdc  thoi
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MIC (mg/mL)

Nhiét d§ ngam

Lan 1 Lin2 Lin3
5°C 10,0 10,0 10,0
30 °C 10,0 10,0 10,0

Bing 8. Két qua khio sat hoat tinh khang E. coli
ciia cidc miu dich trich téi dwgc trich
bang dung méi nuéc cat:ethanol (1:1,
v/v) ngam & cac nhiét do khac nhau

MIC (mg/mL)

Nhiét d§ ngam

Lan 1 Lin2 Lin3
5°C 2,5 2,5 2,5
30 °C 2,5 2,5 2,5

Két qua sau khi khao sat hoat tinh sinh hoc dbi
v6i vi khuan E.coli cho thay d6i v6i dung moi nuée
cit, ngdm trich ¢ nhiét d6 5°C va 30°C thi gi4 tri
MIC khéng thay d6i. D6i voi dung méi nude
cit:ethanol (1;1, vv) gid tri MIC ciing khong thay
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d6i 6 hai muc nhiét do khao sat. Vi vy, dé tiét kiém
chi phi va don gian thao tac cho qua trinh trich xuat,
ta c6 dinh nhiét d6 ngdm khoang 30°C.

3.2.5. Khdo sdt sw anh hieong giita s lan trich

S 1an chiét xuat ciing anh hudng 16n dén ham
luong hoat chit c6 trong t6i. Chiét xuét 1a qua trinh
khuéch tan phén tu, chat can chiét xudt hoa tan vao
dung méi va khuéch tan ra khoi té bao. Khi chét tan
dat nong d6 can bang giira trong va ngoai té bao thi
qua trinh chiét két thuc. Qua dé, viéc khao sat s6 lan
chiét dugc thuc hién 1a rit can thiét dé ddm bao
nguyén liéu dugc chiét kiét cling nhu tiét kiém duoc
thoi gian va chi phi (Phung & Phan, 2023). Nghién
ctru khao sat hiéu qua trich ly dich trich toi tir cu toi
Ly Son dugc thyc hién ¢ s6 1an chiét 1an luot 1a 1
lan, 2 lan va 3 lan. Cac két qua khao sat dugc thé
hién trong Bang 9 va Bang 10.

Biang 9. Két qua khio sat hoat tinh khang E. coli
ciia ciac miu dich trich téi trich bing
dung méi nwéc cAt véi sd lan trich

khac nhau
S6 lan trich MIC (mg/mL)
(l4n) Lan 1 Lan 2 Lan 3
1 10,0 10,0 10,0
2 20,0 20,0 20,0
3 20,0 20,0 20,0

Bing 10. Két qua khio sat hoat tinh khang E. coli
ciia cac miu dich trich téi trich bing
dung méi nwéc cat:ethanol (1:1, vv) véi
s0 1an trich khac nhau

MIC (mg/mL)

S6 lan trich (14an)

Lan 1 Lan2 Lan3
1 2,5 2,5 2,5
2 2,5 2,5 2,5
3 2,5 2,5 2,5

Két qua sau khi khao sat hoat tinh sinh hoc dbi
v6i vi khuan E.coli cho thiy d6i v6i mau dugc trich
bang dung moi nudc cét, sau khi sang lan trich thir
2, 3, thi hoat tinh ctia mau dich trich giam. bPéi véi
dung moi nudc cat:ethanol (1:1, v/») khi thay ddi sb
lan trich thi khong lam tang hoat tinh khéang khuan,
két qua nay thé hién qua gid tri MIC ciing khong
thay ddi. Do do, s6 lan ngam trich t6i wu duoc lua
chon 1 1 1an ngam trich.

3.2.6. Khdo sat sw dnh hwéng ciia viéc két hop

song siéu dm trong quy trinh trich ly

Ngam don gian 1 qua trinh chiét xuat cham. Dé
rit ngén thoi gian va ting higu suat chiét, c6 nhiéu
bién phap dic biét duoc ap dung, trong d6 phai ké
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dén chiét xut co su hd trg cta song siéu am. Cong
nghé chiét bang song siéu am duoc danh gia 14 than
thién véi moi trudong do sir dung dung méi la nudc,
ethanol, thoi gian chiét ngin, thuong cho ning suét
va d6 on dinh cao hon so véi phuong phap chiét
thong thuong (Nguyen, 2022). Do d6, dé dénh gia
hiéu qua ctia viéc két hop song siéu 4m vao quy trinh
trich ly cac hoat chét c6 trong t6i Ly Son, nghién
ctru duoc thue hign nham khao sat hiéu qua khang
khuan ddi véi mau dich trich c6 va khong c6 sy hd
trg clia song siéu am. Cac két qua khao sat duoc thé
hién trong Bang 11 va Bang 12.

Bing 11. Két qua khio sat hoat tinh khang E. coli
cia cic mau dich trich téi bang dung
méi nudce cat ngam két hop siéu am

MIC (mg/mL)

Siéu Am

Lan 1 Lin2 Lén3
Co 10,0 10,0 10,0
Khong 10,0 10,0 10,0

Bing 12. Két qua khio sat hoat tinh khang E. coli
ciia cic miu dich trich t6i bang dung
méi nuée cat:ethanol (1:1, v/4) ngam két
hop siéu dm

MIC (mg/mL)

Siéu Am

Lan 1 Lin2 Lin3
Co 2,5 2,5 2,5
Khong 2,5 2,5 2,5

Két qué sau khi khao sat hoat tinh sinh hoc dbi
v6i vi khudn E.coli cho thdy ddi véi dung moi nude
cét, c6 va khong c6 si€u am thi gia tri MIC khong
thay d6i. Con d6i v6i dung moi nude cat:ethanol
(1;1 v/v) gia tri MIC ciing khong thay doi. Vi vay,
dé don gian, quy trinh trich ly dich chiét toi Ly Son
khong két hop siéu d&m. bay la mot diém khéc biét
so v6i nhiéu nghién ciru khac vi chiét siéu am
thuong s& cho hiéu qua cao hon. Tuy nhién, két qua
trén twong dong véi nghién ciu trude d6 cua
(Nguyen et al., 2023) vé trich xuat cic hop chit
organosulfua thuong xuat hién nhidu trong chi
Allium. Pidu nay cho thay chiét siéu 4m s& lam giam
hiéu qua chiét so véi phuong phap chiét néng. Két
qua trén co thé do chiét xuat véi su hd trg ciia song
siéu 4m s& hinh thanh c4c bot khi ¢ trong long chat
16ng 1 mot tic nhan trung gian dé nhan nang lugng
va tép trung nang luong cua song siéu am. Viéc nay
gitip tac dong dén thanh té bao glup cho dung moi
tham nhap sdu vao nguyén lidu dé giai phong cac vat
chat bén trong mot cach dé dang lam ting hiéu qua
chiét va rat ngén thoi gian chiét so voi cac phuong
phap chlet truyén thong & cing nhiét do chiét. Tuy
nhién, néu cac bot khi nay hinh thinh qua nhiéu hodc
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qué manh liét thi c6 the 1am phan huy hoat chét 1am
anh huong dén hoat tinh sinh hoc cua dich chiét
(Tran et al., 2018).

Nhu vay, & didu kién t6i wu: ti 1é nguyén liéu kho
toi/dung moéi 20 mg/mL, trich bang dung méi nude
cit:ethanol (1:1, v/A), duoc ngam trong 2 gid ¢ nhiét
d6 khoang 30°C va khong bo sung séng siéu am. Két
qua khao sat hoat tinh khang E.coli ciia mau dich
trich t6i Ly Son cho gia tri MIC 1a 2,5 mg/mL. Hoat
tinh khang E.coli cta dich trich téi Ly Son dugc
trich xuét theo quy trinh tdi wu trong nghién ciru nay
cao hon so v6i hoat tinh khang E.coli cta toi Ly Son
trong nghién ctru cua (Bui et al., 2023) voi gia tri
MIC la 25 mg/mL.

_Két qua séc ky GC/MS ciia mau dich trich t6i &
dicu kién toi vu dugce trinh bay ¢ Hinh 10.
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Hinh 10. Sic ky dd ciia miu dich trich toi dwoc
trich ¢ di€u kién toi wu
Bing 13. Ham lugng cic hoat chat dwge trich
xuat tir cu téi Ly Son & dieu kién toi wu

Tén chit Dién tich peak Thoi gian
* luu
Diallyl disulfide 12.905.720 6,884
Trisulfide, methyl- ) 46 744 13,316
2-propenyl

Két qua phan tich GC/MS cta mau dich trich toi
Ly Son dugc trich xuat & diéu kién t6i wu: ti 1& khoi
lugng kho toi/dung moéi 1a 20 mg/mL, trich ly bing
dung méi nudc cat:ehanol (1:1, vA), ngdm trong 2
gid & nhiét do khoang 30°C va khong bo sung sy hd
trg ciia song siéu am cho ham lugng hoat chat diallyl
disulfide va trisulfide ting so véi mau duoc dich
trich téi dugc trich xuat bang phuwong phap trich xuat
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