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TOM TAT

Nghién citu duoc thuc hién nham sang loc cdac hén hop chét chiét cé hoat
tinh prebiotic tir cdc san pham néng nghiép dé hé tro sy ting trudng cua
ching lgi khudn Lactobacillus plantarum LABI1.2CM, hudng dén phat
trién sdn phédm synbiotic cho nudi trong thiy san. Boén san pham duoc
chiét xudt thé tir thiee vt bao gom chudi xiém Musa paradisiaca (CX-E),

chudi gia huwong Musa cavendishii (CG-E), dua hdu Citrullus lanatus
(DH-E) va du du Carica papaya (PD-E) duoc danh gia ham luong
carbohydrate va cdc ddic tinh prebiotic. Két qud cho thay sian pham CX-E
va CG-E ¢6 ham liwong carbohydrate tong trén 70%, trong khi DH-E va
DD-E dat hon 40%. Ching LAB1.2CM c6 kha nang lén men ca 4 logi san
phdm nhw nguén carbon. Pang heu ¥, CG-E va CX-E thé hién khd ndng
kich thich tang trudng cua ching LABI1.2CM va chi s6 prebiotic cao hon
50 Véi cde dich chiét con lgi, trong d6 CG-E cho hiéu qud noi bt nhdt. Do
a6, san phiam CG-E duwoc chiét xudt tir chudi gia la tmg vién tiém ning dé
phéi hop véi lpi khudn LABI.2CM trong phdt trién ché phim synbiotic
nhdm itng dung cho nudi trong thiyy san.

Tir khéa: Chdt chiét prebiotic, Lactobacillus, probiotic, synbiotic
ABSTRACT

This study aimed to screen prebiotic potential of extracts derived from
agricultural products to support the growth of Lactobacillus plantarum
LAB1.2CM, to develop a synbiotic formulation for aquaculture
applications. Four crude plant-derived extracts, including Siam banana
(Musa paradisiaca, CX-E), Cavendish banana (Musa cavendishii, CG-E),
watermelon (Citrullus lanatus, DH-E), and papaya (Carica papaya, PD-
E), were evaluated for total carbohydrate content and prebiotic
properties. The results indicated that CX-E and CG-E contained more
than 70% total carbohydrate content, whereas DH-E and DP-E exhibited
levels exceeding 40%. The LAB1.2CM strain was capable of utilizing all
four extracts as sole carbon sources for fermentation. Notably, CG-E and
CX-E significantly promoted the growth of LAB1.2CM and exhibited
higher prebiotic index values compared to the other extracts tested, with
CG-E demonstrating the most pronounced effect. These findings suggest
that CG-E derived from Cavendish banana may represent a potential
substrate for combination with LABI.2CM in the formulation and
implementation of synbiotic-based approaches in aquaculture.

Keywords: Lactobacillus, prebiotic extract, probiotic, synbiotic
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1. GIOI THIEU

Loi khuén Lactobacillus 13 mét chi ctia vi khuan
lactic (LAB) duoc str dung phd bién trong cac ché
pham probiotic vi tinh an toan cuia chung. Cac tac
dong co loi cua Lactobacillus dugc ghi nhan thong
qua nhiéu co ché khac nhau, bao gdm ting cudng
dép tng mién dich cta vat chu, kha ning bam dinh
va dinh cu trong dudng rudt, e ché vi sinh vat gay
bénh théng qua hoat tinh khang khuan, can bang hé
vi sinh vat duong rudt, giam cholesterol va tiém
nang phong ngira mot s6 bénh 1y (Zhang et al., 2011;
Huynh et al., 2018). Trong linh vuc nudi trong thuy
san, cac nghién ciru gan ddy trén nhimg déi tuong
¢6 gia tri kinh té cao nhu tom thé chan tring
Litopenaeus vannamei va ca tra Pangasianodon
hypophthalmus da chimg minh vai tro tich cyc cta
cac chung Lactobacillus trong cai thién tang trudng,
ting cuong mién dich va nang cao kha niing khang
bénh (Huynh et al., 2018; Quach et al., 2025). Song
song dd, theo dlnh nghia cia Hiép h01 Khoa hoc
Quéc té vé Probiotics va Prebiotics (International
Scientific =~ Association for  Probiotics and
Prebiotics), bt ky co chit nao duoc hé vi sinh vat
cua vat chu st dung mdt cach chon loc, qua d6 mang
lai lgi ich sttc khoe dugc xac dinh la prebiotic
(Gibson et al., 2017). Synbiotic 1a dang két hop giira
nhém loi khuén probiotic v6i cac hop chét prebiotic
nham gia tang hi€u qua hoat dong cua hé vi sinh vat
dudng rudt, gitip vat nudi tiéu hoa va hip thy thic
an dé dang hon (Goh et al., 2022). Cac san pham
prebiotic thwong mai dugc sir dung phd bién trong
nudi trong thily san bao gdm fructooligosaccharides
(FOS), galactooligosaccharides (GOS), mannan
oligosaccharides (MOS), B-glucan va inulin (Wee et
al., 2022). Tuy nhién, viéc sir dung céc nguon
nguyén liéu nay d& khién chi phi tang cao va, chat
luong kho kiém soat. Dé gop phan giai quyét van dé
nay, ngudn nguyén liéu nong nghiép va phy phim
sau thu hoach nhu vo trai cy, rau cu, than ré, rom
ra,...dang dugc cac nha nghién ciru quan tdm nhu
céc ngudn tiém ning dé san xuét prebiotic gia re,
giau polysaccharide khong tiéu hoa (indigestible
polysaccharide). Cac ngudn nguyén liéu nong
nghiép thuong giau carbohydrate va ¢ thé chuyén
héa thanh céc oligosaccharide mang hoat tinh
prebiotic, tir d6 thiic ddy sy phét trién cia vi khuan
¢6 loi nhu Biﬁdobacterium hay Lactobacillus trong
hé ti€u hoa vat nuoi, déng thoi giam thiéu chét thai
nong nghi¢p va gop phan vao sy bén viing cta toan
chudi san xuit thyc phim (Vazquez-Olivo et al.,
2018; Ravanal et al., 2025).
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Viéc tan dung ngudn nguyén liéu va phu pham
néng nghiép chi phi thap dé san xuét cic hop chat
¢6 hoat tinh prebiotic dang dugc xem 1a hudng di
tiém ning trong phét trién san phim sinh hoc cho
nudi tréng thily san hién dai. Trong nghién ctru trudc
day, nhom tac gia di phan 14p va tuyén chon dugc
chung LAB1.2CM thudc gibng Lactobacillus tir
rudt tom thé chan tring mang cac dic tinh probiotic
ndi troi. Chung hién duoc luu gilr tai Phong thi
nghiém Ché pham Sinh hoc Thuy san, Truong Thuy
san, Pai hoc Can Tho. Mac du tiém nang cua
prebiotic 6 ngudn gbc nong nghiép da duoc ghi
nhan, cac bang chimg vé tinh twong thich va hi¢u
qua hiép luc gitra ngudn prebiotic ndi dia v6i cac
chung probiotic ban dia van con han ché. Phan 16n
cac nghién ctu hién nay chu yéu tap trung vao ché
phém thuong mai hodc cac chung tham chiéu; trong
khi do, viéc xay dung hé synbiotic dac hiéu theo vat
chu va diéu kién nuéi dia phuong van chua dugc cha
trong mot cach toan dién. Vi vay, viéc phat trién va
danh gia mot san pham synbiotic két hop ching ban
dia L. plantarum LAB1.2CM véi prebiotic dugc san
xudt tir nguyén liéu nong nghiép san c6 1 can thiét.
Céch tiép can nay khong chi gop phan hoan thién co
s0 khoa hoc cho dinh hudng synbiotic dac hi¢u theo
vat cha ma con thic day sir dung hiéu qua phy phim
n6ng nghiép, giam chi phi dau vao va hudng téi mo
hinh nudi trong thity san bén virng theo nguyén tic
kinh té tudn hoan.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi vi khuén

Loi khuan Lactobacillus plantarum LAB1.2CM
voi cac dac tinh probiotic dugc phan 1dp tir rudt tom
thé chan tring, thudc bd suu tap gidng vi khuan cia
Phong Thi nghiém Ché pham sinh hoc thuy san
(Truong Thiy san, Pai hoc Can Tho). Chung lgi
khuan dugc phuc hoi va nudi ting sinh trong canh
truong MRS (HiMedia Laboratories, An D) ¢ 37°C
trong 48 gid. Dung dich té bao vi khuan dugc ly tim
dé loai bo phan dich ndi va rira v6i nudc mudi sinh
1y (0,9% NaCl) & van tdc 3.000 vong/pht trong 15
phut & 4°C (Giang va ctv., 2020). Té bao loi khuin
sau d6 duoc tai huyén phu trong méi truong MRS
cai tién (m-MRS) dé dat gia tri OD x4p xi 0,5 tai
budc song 600 nm va trit 4°C cho cac danh gia tiép
theo (Huynh et al., 2018).

2.2. Chuin bi chit chiét prebiotic tir mt so

ngudn nguyén liéu néng nghiép

Céc loai trai cdy nhu chudi (chudi xiém Musa
paradisiaca va chudi gia huong Musa cavendishii),
dua hdu (Citrullus lanatus) va du d&u (Carica
papaya) dugc thu mua tu dia phuong va day la
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nhitng ngudn nguyen lidu ré, dé tim, c6 kha ning st
dung trong chin nuéi thiy san dé ly trich nhiing hon
hop c6 hoat tinh nhu cac prebiotic c6 ngudn goc tu
nhién; sau d6, nghién ciru sang loc da dugc tién hanh
trong qua trinh phat trién synbiotic. V&i chudi,
phuong phap ly trich dugc thuc hién dua theo mo ta
bdi Boonmee and Rengpipate (2015) va Huynh et
al. (2021). Cu thé: chudi chin vang vo dugc 19t vo
va cat 1at mong. Tiép theo, 10 g chudi cat lat dugc
nghién min trong 100 mL nuéc 100°C va dé yén
trong 10 phiit. Hon hop sau d6 duoc loc qua gidy loc
Whatman (kich ¢& 16 loc 11pm) dé loai bo thanh
phﬁn ran khong hoa tan. Phan dich loc tiép tuc duoc
ly tam & tbc d6 8000 vong/phut & 4°C trong 10 phut.
Phan dich ndi (dich trong) dugc thu nhan va tién
hanh sdy déng kho bang thiét bi BenchTop Pro 9L
EG (SP Scientific, Anh) & diéu kién nhiét do -80°C
va ap suit 20 Pa. Phan bot thu duge tir chudi sau khi
ly trich dugc st dung cho thi nghiém. Pé dat dugc
khéi lugng 16n can thiét cho thi nghiém (khoang 50
g), khdi lugng san pham duoc ly trich du s6 luong
cho thi nghiém, sau @6 trir lanh 4°C cho dén khi thyuc
hién cac thi nghiém sang loc prebiotic tiép theo.

Phuong phap chiét xuét tir dua hdu va du du
dugc thuc hién theo mo ta ciia Hao et al. (2021). Lép
vo ngoai dugc rira sach bé’mg voi nude trude khi cat
va tach khoi phén thit. Vo sau d6 dugc cét thanh
timg miéng nho va xay nhuyén bang méay xay sinh
t6 (Panasonic MX-898). Tiép theo, 200 mL dung
dich Ethanol (> 99,7%) dugc thém vao 100 g hon
hop di xay nhuyén va u trong 3 ngdy & nhiét do
phong. Hon hgp sau d6 duge loc lan luot qua tui loc
tho (kich ¢& 16 loc 100 pm) va gidy loc Whatman
GF/C (kich ¢& 16 loc 1,2 pm) dé tach pha ran va pha
long. Phéan ba ran thu dugc tiép tuc ly trich 1an lugt
v6i 200 mL dung dich 50% ethanol (trong 3 ngay),
200 mL nudc ct (trong 1 gid) va 200 mL nudc cat
dun s6i (trong 15 phut) ¢ nhi¢t d6 phong. Truge khi
chuyén sang dung mai tiép theo, phan chit rén duoc
tach ra khoi dich chiét. Dich loc tir bdn 1an chiét xudt
dugc tron lai véi nhau va ¢6 ddc bing may cb quay
chan khong Buchi R-300 (Thuy Si) ¢ 150 mbar va
60 vong/phut. Dich ¢6 dac dugc bao quan ¢ -80°C
trong 24 gid sau d6 dugc siy dong kho trong 48 gio.
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Céc méu sau khi dong kho dugc nghién thanh
bot va bao quan - 20°C cho dén khi st dung. Nhur
vay, két qua thu duoc 4 hdn hop ly trich tir chubi
xiém (CX-E), chudi gia (CG-E), dua hau (DH-E) va
du du (PD-E) cho cac danh gia tiép theo.

2.3. Ham lwong carbohydrate tong ciia cic

chit ly trich

Ham lugng carbohydrate tong hay con goi 1a
tong carbohydrate cua bén hdn hop chit chiét duoc
danh gia bang phuwong phap phenol-sulfuric axit
(Dubois et al., 1956). Cu thé, hdn hop phan tmg bao
goém 0,25 mL mau pha loang (duoc chudnbitr 1 g
mAu trong 50 mL nudc cit) va 1,25 mL dung dich
axit sulfuric ddm dac (H2SOs, 95%; Merck, buc).
Sau d6, thém 0,25 mL dung dich phenol 5% vao hon
hop phan g va dun nong ¢ 100°C trong 5 phut, ké
tlep dé ngudi o nhiét do phong. D6 hép thu duoc do
bang may so mau quang phé UV-VIS (Model 1900i,
Shimadzu, Nhat) ¢ budc song 490 nm. Nudc cét
dugc xem 14 ddi chimg 4m va D-glucose dugc sir
dung 1a d6i chung duong.

2.4. Danh gia kha ning ti¢u hoa cic hén hop

ly trich béi chiing LAB1.2CM

Muc dich cua thi nghi¢m 1a danh gia kha nang
tidu hoa, sir dung nhitng hdn hop chiét xuat nhu 1a
ngudn carbon cho sy 1én men lactic. Phuong phap
thi nghiém duogc tién hanh theo mé ta cua Huynh et
al. (2018). Cu thé: huyén phui vi khuan chuén bi theo
mo ta & muc 2.1, duoc cdy 1én dia thach méi trudng
m-MRS ¢6 chtta 2% glucose hodc 2% prebiotic
(FOS hodc 4 hdn hop ly trich) véi chat chi thi
Bromcresol purple. Kha ning sir dung cdc hon hop
ly trich nhu 14 ngudn carbon duoc quan sat thong
qua sy chuyén mau cta mdi truong xung quanh
khuén lac tir mau tim sang mau vang. Qua trinh ghi
nhén su thay ddi mau cia moi truong thach dugc
thuc hién vao cac thoi diém 6, 12, 24 va 48 gio.
Ngoai cac hdn hop ly trich thi Glucose (GRM077,
Himedia, An D9) cling duoc thyc hién twong ty nhu
la nghiém thic ddi chimg va san phim
Fructooligosachharide (FOS) thuong mai (RM9582,
Himedia, An P9) lam nghiém thirc tham khao.
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Bang 1. Thanh phin dinh duéng ciia méi trueong m-MRS

Thanh phén (/100 mL) m-MRS m-MRS-Glucose m-MRS-prebiotic
* Canh truong m-MRS
Proteose peptone 1 1 1
Beef extract 1 1 1
Yeast extract 0,5 0,5 0,5
Polysorbate 80 0,1 0,1 0,1
Ammonium citrate 0,2 0,2 0,2
Magnesium sulphate 0,01 0,01 0,01
Manganese sulphate 0,005 0,005 0,005
Dipotassium phosphate 0,2 0,2 0,2
Glucose 2
Prebiotic (FOS/cac hdn hop chiét) 2
Nudc cat 100 100 100
* Méi truong thach m-MRS bao gom cdc thanh phan trén va bo sung:
Agar 1,5 1,5 1,5
Bromcresol purple 0,003 0,003 0,003

2.5. Danh gia sy sinh truéng cia lgi khuin
LAB1.2CM trong méi trwdong nudi ciy
b6 sung cac hén hop ly trich nhw ngudn
carbon

Phuong phap danh gia dugc thyc hién nhu
nghién ctru cia Huynh et al. (2018) véi mot vai diéu
chinh nhu sau: hat chuyén 5 mL huyén phu loi
khudn LAB1.2CM vao 95 mL moi truong m-MRS
tiét trung. Sau d6, dung dich vi khuan duoc chuyén
qua céac ong nghiém thuy tinh (the tich 22 mL) chira
15 mL tung loai canh truong bd sung prebiotic, v6i
ti 1& cdy nap 1% va dugc 0 ¢ 37°C trong tii &m CO:
(Forma Steri-Cycle 1250, Thermo Scientific, Puc).
Su phat trién cua vi khudn dugc quan sat théng qua
do hép thu & bude song 600 nm tai cac thoi diém 0,
2,4,6, 12,24, 36 va 48 gio st dung may so mau
quang phd UV-Vis (UV-1900i, Shimadzu, Nhat
Ban). Gia tri pH ciing duoc theo ddi xuyén sudt qua
trinh 1én men bang may do pH dé ban Lab 865 (SI
Analytics, Durc), nhu 1a mot trong nhing chi ti€u
gian tiép phan anh sy ting truong va tiéu hoa chat
bot dudng cta cac hdn hop ly trich. Mdi loai canh
truong duoc danh gia 3 1an lap lai.

2.6. Danh gia kha nang sir dung cac prebiotic

tw nhién béi vi khuén giy bénh trén tom

Muc dich cia thi nghi¢m 1a danh gia c6 hay
khong cac dong vi khuan gay bénh trén tom ciing co
kha ning sir dung san pham ly trich dé phat trién

sinh khdi. Cac hdn hop ly trich duoc danh gia kha
ning kich thich ting truong cta vi khuan Vibrio.
Chung vi khuan Vibrio parahaemolyticus BDB1.4v
duogc su dung trong nghién ctru la ching gay bénh
hoai tir gan tuy cép trén tom dwoc luu trit tai phong
thi nghiém Ché pham sinh hoc, Truong Thuy san,
Pai hoc Can Tho (Ngén va ctv., 2021). Cuy thé, vi
khudn dwoc nudi trong méi trudng bao gom VM
tryptone 17 g/L, NaCl 20 g/L va K;HPO4 2,5 g/L co
bd sung 2% glucose hodc 2% prebiotic (FOS va cac
hén hop ly trich) nhu 1a ngudn carbon & 28+1°C
(Huynh et al., 2018). M6i truong chira Glucose va
khong chira hon hop ly trich (m-MRS) b sung dugc
xem nhu 13 nghiém thirc d6i chimg duong va dbi
ching 4m twong mg. Su phat trién cua vi khuan
duoc theo doi thong qua gia tri ODgoo & cac thoi
diém 0, 2, 4, 6, 12, 24, 36 va 48 gio. Mdi nghiém
thirc dugc danh gia 3 lan lap lai.

2.7. Danh gia chi sé prebiotic ciia cac hén

hgp ly trich cé hoat tinh prebiotic

Chi sd prebiotic dugc danh gia theo phuong
phap Mazzola et al. (2015) va duoc bd sung boi
Huynh et al. (2018). Ching lgi khuan LAB1.2CM
dugc nudi ting sinh trong méi truong m-MRS ¢6 bd
sung 2% glucose hodc 2% prebiotic (FOS hodc cac
hdn hop ly trich) nhu 14 ngudn carbon. Téc do ting
truong cua ching loi khuan dugc danh gia théng qua
gi4 tri ODgoo Va0 luc 0 gidr va 24 gid; sau dé, chi sb
prebiotic dugc tinh toan dua theo cong thire sau:

OD((LAB—Pre) 'ODi(LAB-Pre) OD[(Vibrio—Pre) 'ODi(Vibrio—Pre)

Chi s prebiotic=

ODyAB-Glu)"ODiLaB-Gluy  ODyvibrio-G1u)-ODivibrio-Giu)

Trong d6: OD; va OD; la gia tri ODgoo ghi nhén
vao luc 0 gio va sau 24 gid nudi cay; LAB-Pre va
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LAB-Glu trong ng v6i mdi truong nudi vi khuén
Lactobacillus b6 sung cac chat chiét (CG-E, CX-E,
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DH-E va Bb-E) va Glucose; Vibrio-Pre va Vibrio-
Glu twong tmg véi moi truong nudi vi khuan Vibrio
parahaemolyticus bd sung cac chat chiét va
Glucose.

2.8. Xirly sb liéu

Céc s6 liéu thu thap dugc tinh gia tri trung binh,
d6 léch chuén va phan tich ANOVA mét nhén to.
Chuong trinh Microsoft Excel phién ban 2016 duoc
sir dung dé xir Iy s6 liéu va viéc so sanh thong ké cac
gi4 tri trung binh giita cac nghiém thirc duoc tién
hanh bang phan mém SPSS phién ban 20.0 & mirc y
nghia p = 0,05 bang phép thir Tukey.

3. KET QUA

3.1. Ham lwong carbohydrate tong ciia cac
san pham ly trich

Qua trinh chiét suat thu hdi tdng cong dugc 4 san
pham v&i ham luong carbohydrate téng khac biét
dang ké (Hinh 1). Theo d6, cac san pham duoc ly
trich tir chudi CG-E va CX-E dat gi4 tri cao nhét voi
trung binh lan luot 1a 71,7+4,5% va 70,5+4,6% khoi
luong kho, khac biét c6 ¥ nghia thong ké (p<0,05)
s0 vOi cac nhom san pham con lai. Trong khi d6, cac
san pham thu hdi tir vo dwa hau DH-E va v6 du du
DD-E c¢6 ham lugng thap nhét véi trung binh twong
g 45,9+5,5 va 44,7+5,9% khéi lugng kho, nhung
khac biét khong ¢ y nghia thdng ké (p>0,05) giira
hai nhoém san pham. Nhin chung, ham luong
carbohydrate tong cta cac san pham duogc chiét xuat
tir phan thit cua chudi gia va chudi xiém chin cao
hon so v&i san pham chiét xuét tir vé dwa hiu va du
da.

Chuéi gia (CG-E)  Chuéi xiém (CX-E)

V6 dua hau (DH-E)

Tdp 62, S6 4B (2026): 247-257

100 -

N A O @
o o o o
o
o

Carbohydrate tong (%)

o

CG-E CX-E DH-E Bb-E
San pham chiét suat

Hinh 1. Ham lugng carbohydrate tong s ciia

cac san phim chit chiét prebiotic
Ghi chit: CG-E: hén hop chiét tir chudi gia, CX-E héon hop
chiét tir chuédi xiém, DH-E: hén hop chiét tir vé dwa hdu
va PD-E hén hop chiét tir vé du dil. Gid tri duoc trinh bay
duoi dang trung binh £ do léch chudn (n = 3). Cac cot co
ky tw (a, b) giong nhau thi khéc biét khéng cé ¥ nghia
théng ké (p>0,05).

3.2. Kha ning tiéu héa cac prebiotic tw nhién
béi chiing LAB1.2CM

Sau 48 gid 1én men trén moi trudng thach bd
sung cac nguon carbon khac nhau, sy phat trién cua
loi khuan LAB1.2CM dugc thé hién thong qua su
hinh thanh va phat trién ctia cac khuan lac trén moi
truong co bd sung glucose, FOS hodc bén chét chiét
v6i sy thay doi mau méi truong tir tim sang vang
(Hinh 2). Trong sb d6, chit chiét tir cic chét chiét
CG-E va CX-E cho thiy thoi gian phat trién cua
khuén lac LAB1.2CM nhanh hon so v6i cac hdn hop
con lai, nhung chdm hon so véi san phém FOS trong
24 git dau 1én men.

Vé du di (PD-E)

Hinh 2. Kha niing sir dung hén hop chiét xuit prebiotic ciia chiing LAB1.2CM sau 48 gio nudi ciy
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3.3. Danh gia ting trwéng cua lgi khuén
LAB1.2CM bing cac prebiotic tw nhién
nhw nguon carbon thay the

Su hd tro ting truéng cua ching loi khuan
LABI1.2CM bdi cac chiét xudt prebiotic ty nhién
duoc thé hién qua Hinh 3. Theo do, tbe do tdng
truong cua loi khuén nudi trong canh trudng b sung
cac nguon carbon déu dat pha tang truong sau 24 gio
nudi cdy. Cu thé, gia tri ODeoo chiét xuét tir chudi gia
(CG-E) va chudi xiém (CX-E) dat trung binh lan
luot 12 1,632+0,076 va 1,67+0,033, cao hon va khac
biét ¢6 ¥ nghia (p<0,05) so v&i dua hiu (DH-E) va
du du (PDP-E), tuong ung vo6i trung binh
0,742+0,026 va 0,795+0,022. Trong khi d6, gia tri
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ODsoo ghi nhan trong canh trudng bd sung FOS dat
cao nhdt voi trung binh 1,709+0,025, khac biét
khong c6 y nghia (p>0,05) so véi chét chiét CG-E
va CX-E. Nguoc lai, ting truong cia lgi khuan ghi
nhan trong canh trudng bd sung Glucose dat trung
binh 1,486+0,066, thip hon c6 ¥ nghia (p<0,05) so
v6i FOS, CG-E va CX-E, nhung cao hon so véi chat
chiét DH-E va DD-E. Sau 48 gio, tang truong cua
loi khudn LAB1.2CM trong mdi trudng chira FOS,
glucose va cac chét chiét tir chubi tiép tuc duy tri gia
tri ODgoo cao nhat va khac biét c6 ¥ nghia (p<0,05)
s0 v6i cac chat con lai. Pong thoi, gia tri pH ghi
nhén trong cac mdi truong bd sung CG-E va CX-E
giam manh (pH< 4) sau 48 gio, trong khi pH ¢ mo6i
truong bd sung DH-E va DD-E dao dong 4,5 - 4,8.
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Hinh 3. Ting truwéng ciia lgi khuin LAB 1.2CM nudi trong méi truong bo sung cac hén hgp chét chiét
khac nhau théng qua gia tri OD

Ghi chit: m-MRS: méi truong khong bé sung carbon, Glu: D-glucose, FOS: Fructooligosaccharide, CG-E: hén hop
chiét tir chudi gia, CX-E hén hop chiét tir chudi xiém, DH-E: hén hop chiét tiv vé dwa hiu va PD-E hén hop chiét tir vé
du dii. Gid tri dwoc trinh bay duéi dang trung binh + dé léch chudan (n=3). Cdc gid tri trong ciing ngdy cé ky tw (a, b, c,
d) giong nhau thi khéc biét khéng cé y nghia théng ké (p>0,05).

3.4. Kha nang cac prebiotic tw nhién kich
thich ting trwéng cia vi khuan V.
parahaemolyticus

Tdc do tang truong cua V. parahaemolyticus co
xu huéng ting theo thoi gian nudi cdy va dat pha
tang trudng sau 24 gid (Hinh 4). Theo do, gia tri
ODsoo ctia vi khuin dat cao nhét trong cac moi
truong VM 0,812+0,062) va cac mdi trudng bd sung
Glucose (0,844+0,028) va FOS (0,836+0,02),
nhung khac biét khong cé y nghia so véi canh
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truong bod sung san pham CX-E (0,829+0,018) va
CG-E (0,803+0,018). Nguoc lai tang trudng cua vi
khudn ghi nhan trong moi truong chira DH-E
(0,4010,012) va BP-E (0,392+0,036) dat thdp nhat
va khac biét c¢6 y nghia thong ké (p>0,05) so v6i cac
san pham con lai. Sau 48 gid, ting trudng ciia ching
loi khuan c¢6 xu huéng giam manh ¢ hau hét cac méi
truong, voi gia tri ODgoo dao dong tir 0,324 dén
0,434 & nhom moi truong bd sung DH-E va DP-E,
trong khi & cdc moi trudong con lai két qua ghi nhan
duogc trong khoang 0,428 - 0,678.



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 62, S6 4B (2026): 247-257

1,0 -

09 1 ——wM

0,8 -
§ 0,7 i FOS
8 0.6 - =X =-CX-E
s 0,5 A
8 04 4 -+~ DH-E
© 03

0,2 -

0,1 -

0,0 A W'—-I-Q-

0 2 4

6

12 24

Théi gian (gi®)

Hinh 4. Ting truéng cia Vibrio parahaemolyticus nudi trong mai trwdng bd sung cac chét chiét xuit
prebiotic khac nhau

Ghi chi: VM: moi truong khong bé sung carbon, Glu: D-glucose, FOS: Fructooligosaccharide, CG-E: hd?z hop chiét tir
chuoi gia, CX-E: hon hop chiét tir chudi xiém, DH-E: hon hop chiét tir vo dua hau va DD-E: hon hop chiét tur vo du dil.
Gia tri dwoc trinh bay dudi dang trung binh £+ doé léch chuan (n=3). Cac gia tri trong cung ngay co ky tu (a, b, ¢, d) giong

nhau thi khdc biét khéng cé y nghia thong ké (p>0,05).

3.5. Chi so prebiotic ctia cac san pham chiét
xuat

Két qua cho thdy chi s6 prebiotic cua san phim
chit chiét xuét tir chubi gia CG-E va chubi xiém CX-
E dat trung binh lan lwot 1a 0,15£0,047 va
0,141+0,005, khac biét khong c6 y nghia (p>0,05)
SO Vorl moi trudng bd sung F OS. Vi san pham chiét
xuét tir dua hdu DH-E, chi sd prebiotic dat trung
binh 0,064+0,022, thip hon va khac biét c6 ¥ nghia
(p<0,05) so v6i chudi gia CG-E va FOS, nhung khac
biét khong co y nghia (p>0,05) so vdi chudi xiém
CX-E. Trong khi, san phdm tir chit chiét du du DD-
E dat gia tri thap nhat voi trung binh 0,044+0,016.
Nhin chung, cic chit chiét tir chudi gia CG-E va
chudi xiém CX-E ¢6 tiém nang phat trién prebiotic
thay thé san phdm thuong mai FOS.
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Hinh 5. Chi so prebiotic ctia cac chat chiét xuat

Ghi chi: FOS: Fructooligosaccharide, CG-E: hggn hop
chiet ti c~hu6i gia, CX—E: hon hap' chiet ti chuo”iiném,
DH-E: hon hop chiét tir vo dwa hau va BDD-E: hon hop
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chiét tir vé du dii. Gid tri dwoe trinh by dwdi dang trung
binh + do léch chudn (n=3). Cdc cét ¢6 ky e (a, b, ¢
giong nhau thi khdc biét khéng c6 y nghia thong ké
(p>0,05).

4. THAO LUAN

Tiém néng khai thac cac ngudn nguyén liéu ndng
nghiép c6 ngudn gdc thye vat bao gom cu qua va cac
loai trai cay dé thu nhan céc hop chét c6 hoat tinh
sinh hoc nhdm thuc ddy qué trinh 1én men cua vi
khuén lactic (LAB) di dwoc ghi nhan trong nhiéu
nghién cuu trude day (Hao et al., 2021; Huynh et al.,
2021). Cac ngudn nguyén liéu gidu carbohydrate, it
dam va chat béo thuong duoc ly trich va tinh sach
dudi dang prebiotic nham h tro ting trudng va ning
cao ti 1& song cac nhom loi khuan Lactobacillus spp.
va Bifidobacterium spp. trong hé ti€u hoa cia vét
chu (Zahid et al., 2021). Trong nghién ctru hién tai,
viéc thu nhén cac hop chét c6 tiém ning prebiotic tir
chudi, vo dua hdu va du du cho thay hiéu qua hd tro
sinh trudng va hoat tinh 1én men cua cac chung
LABI1.2CM khao sat. Ham lugng carbohydrate tong
clia cac san pham chudi gia (CG-E) va chudi xiém
(CX-E) trong nghién ctru kha tuong dong véi bao
cao trude day cua Oyeyinka and Afolayan (2019)
trén chudi tiéu Musa sinensis L. (75,59+0,72%) va
chudi gia Musa paradisiaca L. (66,60+£0,02%).
Nguoc lai, ham lugng carbohydrate thu hdi tir vo du
du trong nghién ctru cao gip hai 1an so v&i gid tri
trung binh 23,92+0,39% dugc bao cao bdi Gupta et
al. (2020). D6i véi vo dua hiu Citrullus lanatus,
Sadiq et al. (2021) ghi nhan ham lugng carbohydrate
téng trung binh dat 70,04+4,05%, cao hon dang ké
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so véi két qua cua nghién ctru hién tai. Sy khac biét
nay c6 thé bt nguon tir ban chit va thanh phan
carbohydrate thu dwgc trong céc chat chiét, bao gom
su khac nhau vé ty 1& va cdu tric cua céac
oligosaccharide. Nhimg dic diém nay chiu anh
hudng boi didu kién tién xir Iy nguyén lidu, phuong
phap ly trich, cling nhu sy khac biét vé gidng va do
chin cua nguyén li¢u (Pongmalai & Devahastin,
2019; Cano et al., 2020).

Céc chat chiét xuat tir nguon nguyén li¢u tu
nhién c6 tiém ning prebiotic can ching minh kha
ning sir dung nhu ngudn carbon thay thé glucose
trong qué trinh 1én men bai lgi khuan Lactobacillus.
Trong nghién ctru hién tai, Kkét qua ghi nhan dugc sy
phat trién ctia cac khudn lac ching LAB1.2CM trén
cac moi truong bd sung ca 4 loai chét chiét va lam
chuyén mau méi truong tir tim sang vang sau 48 gid
nudi cdy. Hién twong nay phan anh qua trinh sinh
axit hitu co — san pham cudi chu yéu cua qua trinh
chuyén hoa carbohydrate va cac hop chit c6 ban
chat prebiotic bai vi khuan lactic (LAB) — dan dén
sy giam pH moi truong nudi ciy (Ningegowda &
Gurudutt, 2011). Diéu nay cho thay cac san phim
chiét xuat tir chudi va vo dua hiu, du du trong
nghién ctru hién tai duge ching LAB1.2CM st dung
lam ngudn carbon cho qua trinh 1én men lactic.
Pang cha ¥, téc d6 ting trudng cua chung
LABI1.2CM trong in vitro khi 1én men bang chat
chiét CG-E va CX-E khéc biét khong dang ké
(p>0.,05) so v6i moi truong ngudn Glucose va FOS.
Két qua nay tuong dong véi bao co trudc day cua
Huynh et al. (2021), khi cac chét chiét tir chudi xiém
va chubi gia Musa spp. duoc chimg minh c¢6 kha
nang kich thich sinh trudng cua chung Lactobacillus
TV3.2 tuong duong v6i ngudn Glucose. Bén canh
d6, Hao et al. (2021) ciing ghi nhan rang cac chat
chiét tir vo dua hau, dua 1& va du di c6 kha ning
kich thich sy ting truong cua vi khuan L. rhamnosus
va Bifidobacterium bifidum. Theo d6, nghiém thtc
bd sung prebiotic tir vo dua hdu rudt vang va dua 1&
ghi nhan mat d6 vi khuén cao hon so voi du du, dat
lan luot 9,90 va 9,82 log CFU/g chiét xuit kho sau
48 gio nudi cy.

Trong nghién ctru nay, sy hién dién cua cac chat
chiét trong moi trudng nudi céy khong 1am gia tang
dang ké sy phat trién cia vi khuin V.
parahaemolyticus so v6i dbi chimg glucose. Cu thé,
tang truong vi khuan ¢ cac moi truong bd sung
chudi gia CG-E va chudi xiém CX-E tuong duong
v6i méi truong VM va méi truong bd sung glucose,
trong khi cac mdi truong su dung vo du du BD-E va
dwa hiu DH-E ghi nhan mirc ting trudng thap hon.
Su khac biét nay co thé lién quan dén sy hién dién
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clia cac hop chat c6 hoat tinh sinh hoc trong nguyén
lidu. Theo Tsegay and Mulaw (2024), cac phu phim
ndng nghiép nhu vo trai cdy va rau cu thuong chira
cac hop chit polyphenol, axit hitu co, carotenoid,
terpenoid, hodc cac peptide khang khuan (AMPs), 14
nhitng thanh phan c6 kha ning tc ché sy phat trién
ctia vi khudn. Tuy nhién, trong nghién ciru hién tai,
thanh phan hoat chét cta hdn hop ly trich khao sat
chua duoc 1am rd, nén khé xac dinh dugce co ché wre
ché ddi voi V. parahaemolyticus. Tuy viy, viéc sit
dung céc chét chiét khong lam gia ting ddng ké mat
d6 vi khuan V. parahaemolyticus da budc dau cho
théy tiém nang chon loc dbi v&i loi khuan L.
plantarum LAB1.2CM trong mdi truong nudi cay.
Dic diém nay 1a mot tiéu chi quan trong trong dénh
gi4 tiém ning prebiotic, vi cac hop chét prebiotic 1y
tudng can duoc chuyén hoa uvu tién béi loi khuén ma
khong kich thich su tang trudng cua vi sinh vat gay
bénh. Theo Huebner et al. (2007), chi sé prebiotic
phan anh mtrc 46 ma mot co chit oligosaccharide co
thé thac déy su phat trién chon loc cua loi khuén so
v6i cac vi khuan khac nhu hai khuédn, dong thoi so
sanh véi glucose nhu ngudn carbon. Mot hop chat
carbohydrate duoc xem 1a c6 chi s prebiotic duong
khi duoc vi khudn c6 loi sir dung hiéu qua tuong
duong glucose va khong kich thich vi khuan gay
bénh; nguoc lai, chi s6 am khi co chit hd trg tang
truong cia cac dong loi khuan nhu Lactobacillus
spp. va Bifidobacterium spp. c6 gii han hodc ho trg
su phat trién cua vi khuan gdy bénh. Dang chu y, ca
4 san pham chiét xuat trong nghién ctru déu cho chi
sO prebiotic duong, dic biét 1a chat chiét tir chudi
gia CG-E vé6i két qua khac biét khong y nghia
(p>0,05) so voi san phém prebiotic thuong mai
FOS. Két qua nghién clru gan day cua Bhagwat et
al. (2025) da ghi nhén rang mot s6 nguyén licu co
ngudn goc thyc vat thé hién tiém ning phat tr1en
prebiotic, dwgc ching minh théng qua chi sb
prebiotic duong khi danh gia trén cac ching
Lactobacillus spp.; trong d6, chubi va du di chin
dugc bao cio 1a nhitng co chét cho higu qua kich
thich ting truong dang ké. Qua chudi xanh (chua
chin) chira khoang 60 — 80% tong carbohydrate &
dang khong ti€u hoa dugc (nhu tinh bot khang,
cellulose, hemicellulose va lignin), 1a nhiing hop
chat c6 dic tinh prebiotic (Sarawong et al., 2013).
Mot phan cac carbohydrate khong tiéu hoa nay dong
vai tro 1a ngudn co chit cho vi khuan probiotic,
chang han nhu Lactobacillus spp. (Powthong et al.,
2020). Nguoc lai, khi chudi chin thi thanh phan
carbohydrate c6 hoat tinh prebiotic chu yéu dudi
dang fructooligosaccharide va inulin, 14 nhiimg hop
chit c6 kha nang kich thich sy phat trién ciia cac vi
khuén ¢6 lgi nhu Bifidobacterium va Lactobacillus
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(Pongmalai & Devahastin, 2019). Tuy nhién, qué
trinh danh gia kha nang kich thich tang truong cua
prebiotic ddi voi lgi khuan con nhiéu gidi han trong
nghién clu, vi sy tuong tac giita prebiotic co6 tinh
chon loc 1én h¢ vi sinh vat ban dia trong hé tiéu hoa
cua vat nudi (Kolida & Gibson, 2011).

Nhin chung, céc co chat tir nguyén liéu nong
nghiép cho thay kha ning hd trg sy phét trién cia
chung vi khuan c6 loi (LAB1.2CM), dong thoi
khong lam gia tang dang ké mat do vi khuan V.
parahaemolyticus so voi dbi chimg. Két qua nay cho
thdy cac co chat co tiém niang dong vai tro nhu
ngudn prebiotic, gép phan duy tri cin bang hé vi
sinh va hd trg kiém soat vi khuan gay bénh trong
diéu kién nuéi tréng thity san. Viéc tan dung phu
pham néng nghiép nhu vo trai cay ciing mé ra hudng
tiép can hiéu qua vé chi phi va nang cao gia tri st
dung ngudn nguyén liéu. Tuy nhién, cac ket qua hién
tai méi dimg & diéu kién in vitro, do d6 can c6 cac
nghién ctru in vivo dé xac nhan hiéu qua trén vt
nudi. Pong thoi, co ché tac dong can dugc 1am rd
thong qua viéc phén tich thanh phan va ciu tric hoa
hoc ctia cac chat chiét, ciing nhu danh gia cac san
pham chuyén hoéa chinh trong qua trinh 1én men.
Nhimg dir li¢u ndy s& cung cap co s¢ khoa hoc cho
viéc phat trién cac ché pham prebiotic hodc
synbiotic tng dung trén ddi tuong nudi thwong
pham, dic biét 1a tom nudc lg.
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5. KET LUAN

Trong bén san pham chiét xut tir ngudn nguyén
lidu hitu co bao gdbm chubi gia (CG-E), chudi xiém
(CX-E), vé dua hiu (DH-E) va vo du du (PP-E),
cac chit chiét tir chudi (CG-E va CX-E) cho thiy
ham lugng carbohydrate tong cao nhit. Chung loi
khudn LAB1.2CM c6 kha nang sir dung ca bdn loai
san pham chiét xuat 1am ngudn carbon thay thé cho
glucose trong qua trinh 1én men. Pang luu y, san
pham dugc chiét xuat tir chubi gia (CG-E) va chudi
xiém (CX-E) kich thich sy ting trudng cia lgi khuan
Lactobacillus va chi s6 prebiotic cao hon so véi cac
chét chiét xuét con lai, dic biét 1a san phém CG-E.
Do d6, viéc chiét xuat tir chudi gia CG-E dugc
khuyén nghi 12 ngudn co chit phu hop hon dé két
hop v6i LAB1.2CM nhdm tao ra mot hdn hop
synbiotic ng dung cho nghién cuu thyc nghiém
trong nuoi thiy san.
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