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TOM TAT

Hién nay, viéc bo sung cdac hop chdt c6 hoat tinh sinh hoc tir thue vit ddc biét 14 quercetin va
chdt xo vdo ché pham pl‘ObIOtIC ngdy cang nhdn dwoc nhiéu sw Quan tam. Cac nha khoa hoc
dang tim cdch phdt trién cdc phuong phép nham nang cao ti I¢ song cia chiing probiotic va gzu
dirge cdc hoat tinh sinh hoc cia cac hop chat ¢é nguon goc tur thye vat trong khau lam kho va
bao qudn. Trong do, phuong phap dong khé gitip duy tri ti 1é song ciia chiing probiotic cao va én
dinh. Myc dich cua nghién ciu nay la tao duwoc ché pham men vi sinh tri ligu kép tir chung
Bacillus subtilis vira thé hién vai tro nhu mét probiotic, vira cé hoat tinh sinh hoc tir quercetin va
chdt xo. Két qua da thiét ldp dege cong thire ché pham, gom 105 + 5mglg chat xo, 50 + Smg/g
guercetin, chat mang maltose/bao tir Bacillus subtilis = 5 : 1(W:w); mdt dé vi sinh vt trong ché
phdm dat 6,8 x 107 cfulg.

Tir khoa: Bacillus subtilis; Probiotic; Quercetin; Chét xo.
1. MO PAU

Trong linh vyc thue pham bao vé stc khoe, san phdm synbiotic dugc tao thanh voi hai thanh
phan chu yeu 1a chat xo (preblotlc) va men vi sinh (probiotic). Trong do, probiotic la lgi khuan
6 hi€u qua duy tri sy can bang ctia hé vi sinh vat dudng rudt. Prebiotic 1a chit xo, gitp kich
thich su phat trién de gla tang s6 lugng loi khuan. Hién nay, phan 16n cac san pham thuyc pham
bd sung dugc san xuit ¢ dang probiotic (lgi khuén) hay prebiotic (chét xo) riéng r€. Viéc ket hop
hai chat nay trong cting mot san pham s& néng cao hi€u qua st dung cua san pham va tién lgi cho
ngucn tiéu dung 1a xu huéng gan day. Su két hop cua probiotic va prebiotic lam ting kha nang
song sot cua cac loi khuan dong thoi cai thién stre khoe vat chu thong qua tac dung hiép dong
ctia cac thanh phan chéat xo va loi khuan trong san pham. Do do6, sy két hop cua probiotic va
prebiotic thanh synbiotic 1a cong thic 1y tudng va dang duoc xem l1a dot pha méi vé dinh dudng.
[4 5, 12]. Tai Viét Nam, Bacillus subtilis 1a nhom vi khuan duoc sir dung pho bién lam problotlc
vi B. subtilis c6 kha niang canh tranh v&i cac vi khuan gy bénh qua co ché ngan can mién dich,
canh tranh vi tri bam dinh va san sinh ra chat khang khuan (bacteriocins). Hon nita, B. subtilis
con duoc ua chudng do ¢ vu diém nhu: gia thanh ré, dé pha tron, on dinh trong qua trinh san
xuat (ép vién, nhiét,...), d& bao quan, han st dung dai [2]. Do do, bao tir B. subtilis da dugc st
dung rong réi lam probiotic cho con ngudi cling nhu mét s6 vat nudi.

Hién nay, chit xo inulin dang dugc st dung trong cac loai thuc phém chirc nang, dac biét
trong nhiéu loai san pham sita dé ting cudng tinh dic hiéu cua cac vi khuan c6 loi trong duong
rudt. Bén canh dé, inulin con c6 tac dung hd trg tiéu hoa, ch6ng tao bon hi¢u qua.

Trong sb cac hop chat c¢6 hoat tinh sinh hoc ¢6 ngudn gdc tir thyc vat, nhom polyphenol dac
biét 1a flavonoid tiép tuc dugc quan tdm ung dung trong y duoc vi kha ning chéng oxy héa
manh. Ché pham synbiotic-plus 14 su két hop ctia synbiotic v6i hop chat flavonoid (quercetin) s&
tang thém hiéu qua chéng oxy héa, nang cao hiéu qua bao vé stc khoe. Hi¢n nay, theo ching t0i
dugc biét, & Viét Nam chua c6 nghién ciru nao két hop san pham synbiotic véi nhom hoat cht
flavonoid (quercetin) nham cai thién hé vi sinh vat dudng rudt va tinh trang stress oxy héa. Véi
muc dich san xudt ché phdm men vi sinh tri liéu kép tir chung B.subtilis vira c6 kha ning cai
thién hé vi sinh vat dudng rudt va gop phan cai thién tinh trang stress oxy hoa, kich thich mién
dich; ching t6i thuc hién nghién ctru nay véi muc tiéu:
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- Thiét 1ap cong thirc ché pham vi sinh Bacillus subtilis co bo sung chét chong oxy hoa
(quercetin) va chét xo tir thuc vat (inulin)

- X4c dinh thong sb k¥ thuat ciia ché pham tir bao tir B. subtilis & ndng d6 ban dau > 108 cfu/g
(sau ly tam).

2. VAT LIEU VA PHUONG PHAP

2.1. Vi sinh vt va hoat chit sinh hoc

- Chung vi sinh vét Bacillus subtilis dugc cung cap boi Vién Vi sinh vat va Cong ngh¢ sinh
hoc, dugc nudi trén moi truong dich thé, c6 ndng d6 > 10° cfu/ml, dat yéu ciu san xuit ché phidm
vi sinh.

- Hoat chat quercetin: Sigma; d¢ tinh khié't’E 95%.

- Chat xo: Inulin; Trung Quoc, d6 tinh khiét > 90%.

2.2. Hoa chit

- Chit mang bao gbém : Maltose (Viét Nam), Trehalose (Viét Nam), Lactose (Viét Nam).

- Mbi truong xac dinh s luong vi sinh vat: pepton, cao ndm men, NaCl, thach agar, NaOH,
quy tim, Mg’SO4 7H,0, KCI, Ca(NOz),, MnCl;, FeSO,,...

- Hoa ch@t phén tich quercetin: me"[hanol,... i

- Hoa chat phan tich kha nang chong oxy héa bang DPPH: acid ascorbic, dimethyl sulfoxyd
(DMSO), Ethanol, DPPH (2,2- Diphenyl-1-picrylhydrazyl),...
2.3. Thiét bi

Ta 4m nudi cy vi khuan Memmert, may lic 6n nhiét Thermolyme cua My, may quang phd
Dynamica ctia Thuy Si, tii cdy vo trung Laminar ctia Phéap, tu siy Memmert, ndi khir tring
Autoclave, may ly tdm lanh 3 — 18K cua burc,..
2.4. Phwong phap, ky thuét nghién ciru
2.4.1. Quy trinh kj thudt tao ché pham

Chung vi khuan Bacillus sub'gilis duge nudi trong moi truong DSM, pH 7 & nhit d6 37 °C
trong 5 ngay. Sau 5 ngay nudi cay, dich nudi vi khuan dugc ly tam thu sinh khoi ¢ toc d6 6000
vong/phut, 15 phat. Taa t& bao vi khuan duoc sir dung dé thu nhan bao tir theo phuong phap
dugc nghién ctru boi Duc Le va cong su [4]. Dich bao tir B. subtilis thu dugc dam bao nong do >
10° cfu/ g dugc bd sung chat mang, st dung tao ché pham probiotic theo hai phuong phap 1a dong
kho va say ¢ nhiét do thap. Bot probiotic sau d6 dugc bd sung inulin va quercetin theo phuong
phap tron bot kép. Che pham duogc phén tich danh gid dya trén ham lugng vi khuan B. subtilis.
Trong nghién ciru nay, ching toi thir nghiém tao ché pham theo 2 quy trinh dudi day:

Quy trinh 1: Quy trinh 2:

Bio tir + chit mang (Maltose,
Lactose. Trehalose)

!

[ Séy thwrdng 35 — 40°C ]

Béo tir + chit mang (Maltose,
Lactose, Trehalose)

Pong khé -50°C,
48h,5 Pa

Inulin, Quercetin i
_ >

Inulin, Quercetin

— v Nghién, tron bt kép
Nghién, tron bot kép i
lv Phén tich, d4nh gi4

Phén tich. danh eid
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2.4.2. Thiét lgp cong thirc
Trong nghién ctru ndy ham lugng quercetm bé sung vao ché pham duoc lwa chon & 4 nong do

10 mg/g; 25 mg/g; 50 mg/g; 75 mg/g. Nong d6 quercetin dugc chon dua trén mat d6 vi khuan va
hoat tinh chdng oxy hoa trén 1 gam ché pham.

Ham luong chat xo bd sung vao ché pham duge lwa chon & 3 nong do 100 mg/g, 125 mg/g,
150 mg/g.

Trén co sé do6 chung t6i xac dinh dugc cong thuc:

Chat mang (Lactose, Maltose, Trehalose) + bao tir B. subtilis+ quercetin + chét xo.

2.4.3. Xdc dinh mdt dg vi khudn [9]

Ché phim duoc pha lodng véi nudc cat khir tring thanh day cac ndng do thap phan 107, 10,
103,... O ndng d6 10°, 10°° trai 10-20 pL dich 1én dia thach DSM, & & 37 °C, qua dém.

Pém sb khuéq lac & nhitng dia c(),sé 1uqng khuén lac tir 30 - 300. Lé}i gia tri trung binh cua
cac dia c¢6 cung nong do pha loang. SO lugng té bao trong 1 ml hodc 1 g mau duoc tinh theo cong
thue (1).

’ ~ N=Ax /K x 1V N (1)

Trong d6: - N: S(} luong t€ bao VSV trong 1 ml hodc 1 g mau;

- A1 S0 khuan lac trung binh ¢ cting néng d¢ pha loéng;
- K: B¢ pha 10~5ng cua mau;
- V: Lugng mau cay, ml.

2.4.4. Phwong phdp xdc dinh ham heong quercetin bang UV - VIS

Ham luong quercetin dugc xac dinh theo phuong phap UV-VIS: duoc tiép can theo Nguyén
Thi Kim Lién va céng su [10].

2.4.5. Phuong phap danh gia hoat tinh khang oxy hoa qua kha nang cho hydro

Xac dinh kha nang khang oxy hoa (bat gbc DPPH): Hoa tan DPPH trong methanol dat nong
d5 0,25 uM. 1 g ché pham duoc hoa trong methanol & cac nong do pha loang khac nhau duoc
cho vao cac 6ng nghiém thity tinh. 1 mL DPPH dugc bd sung vao cac ong ¢6 sdn mau dich ché
pham. Hon hop phan Gng dwoc u & 37 °C trong 30 phit. Xac dinh d6 hap thu quang cua dung
dich sau phan g 6 budc song 517 nm. Ong ¢6 dung méi va dung dich DPPH dugc xem la mau
dbi chimg. Kha niang trung hoa gdc tu do (A) sinh ra tir DPPH ctia mau thir duge tinh theo cong
thie (2).

A (%) =[1 - (As— Ag)/Ac]x100 2

Trong d6: - As: D6 hép thu ciia mau cing véi DPPH;

- A: D6 hip thu cia mau ma khong c6 DPPH;
- Ac: B9 hap thy cia DPPH véi mau ddi chimg.
3. KET QUA VA THAO LUAN
3.1. Két qua xac dinh phwong phap tao ché pham probiotic Bacillus subtilis
3.1.1. Anh hwéng ciia chit mang dén ti Ié song ciia vi khudn
Dé tiang kha ning sdng sot cua nhung vi khuén _probiotic nguoi ta thuong bd sung cac chét

mang vao qua trinh dong kho va say nham bao vé ciu tric md va té bao. Cac chat mang dugc sir
dung trong bao quéan vi sinh vat bao gdm: trehalose, lactose, maltose, sucrose, glucose [13].

Trén co s¢ do, chung t6i da lya chon: lactose, trehalose, maltose lam chét bao vé té bao theo ti
1€ chat mang: bao tir 1a 5:1 (w:w) trong qua trinh dong kho va say [8]. Két qua anh hudng cia
chat mang dén ti I¢ song cuia B. subtilis trong ché pham probiotic dugc thé hién ¢ bang 1:
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Bing 1. Anh hudong cia chat mang dén ti ¢ song B. subtilis ciia ché pham Vi sinh.
Poi ching | Lactose | Trehalose | Maltose
B. subtilis quy trinh 1 - dong khd (cfu/g) | 6,5x 10° | 1,78 x 10* | 1,80 x 10° | 1,20 x 10°
B. subtilis quy trinh 2 - sdy (cfu/g) 6,5x10® | 1,70x10% | 1,75x 10° | 2,11x10°

Két qua bang 1 cho thay nong d6 B. subtilis phu thudc nhiéu vao viéc st dung chat mang va &
viéc lwa chon quy trinh déng kho hodc sdy. O ca hai quy trinh déng kho va say; viéc st dung
trehalose va lactose khéng c6 higu qua trong viéc duy tri kha ning song sét ctia vi khuan. Khi sir
dung chit mang maltose & quy trinh dong kho, mat do vi khuan dugc bao toan so voi mau dbi
ching (khong sir dung chat mang). O mau dong kho, ndng do vi khuan khi phdi tron véi ca 3
chat mang trehalose, maltose, lactose déu cao hon so véi mau & quy trinh sdy. C6 thé trong qua
trinh sdy, nhiét 4o sdy lam giam ti 1¢ séng vi sinh vat, dong thoi anh hudng dén cac chat mang
v6i ban chét 1a duong. Két qua ndy phi hop voi nghién ciru ciia Nguyén Vian Duy va cong su
(2015) khi tién hanh dong kho ching B. subtilis sir dung chat mang 1a maltose [8]. Do d6, nhém
nghién ctru lya chon chat mang maltose bd sung vao qua trinh dong khé vi khuan B. subtilis tao
ché pham.

3.1.2. Xac dinh ti léphéi tron chat mang va bao nr vi khudn
bé thiét lap quy trinh k¥ thuat thu duoc ché phém, ngoai vi¢c dam 5béo luong chit xo,
quercetin thi viéc bo sung thém chat mang vao bao tir 1a co s d€ duy tri sy 6n dinh ctia bao tir vi
khuan tot nhat trong ché pham. Trong nghién cuu phia trén, chiing t6i da lua chon dugc chat
mang maltose bo sung vao qua trinh dong kho bao tir vi khuan B. subtilis tao ché pham. Tiep
theo, can tinh toan ti 1€ phoi tron chat mang va dich bao tir thich hop nhat, tranh du thtra luong
chat mang gdy anh huong dén qua trinh phat trién cua vi khuan. Két qua xac dinh ty I¢ phoi tron
duogc the hién ¢ bang 2:
Bing 2. Anh huong cia ti 1 phoi trén chdt mang va bao tir dén nong dé B. Subtilis.

Ti 1§ chit mang : bao tir (W/w)

Déichl’l’ng 51 71 9:-1

B. subtilis quy trinh 1 - dong kho (cfu/g) 6,5x10° | 1,4x10° | 85x10" | 1,87 x 10’

Két qua bang 2 cho thay népg do6 B.subtilis khi phdi tron voi maltose & céc ti 1¢ khac nhau c6
sw khac biét. Khi phoi trn chat mang : bao tr ¢ ti 1¢ 5 : 1 (w:w) cho nong d¢ B. subtilis twong
duong so v6i mau doi ching la mau vi khuén khong tron chat mang (6,5 x 10° cfu/g). Do do,
ching toi lya chon ti 1€ chat mang : bao tr =5 : 1 (W:w) trong dong kho tao ché pham vi sinh.
3.2. Két qua xac dinh ham lwong quercetin

Vi quercetin vira c6 hoat tinh chéng oxy hoéa, vira c6 hoat tinh khang khuén, do d6, ham
luong quercetin 1a thong so ching t6i lya chon d€ khdo sat tinh chong oxy hoa va tinh khang
khuan. Két qua lya chon ham Iugng quercetin dugc thé hién & bang 3.

Bing 3. Két qud phan tich nong do B.subtilis va kha ndng chong oxy héa ciia ché pham vi sinh.

Ham lwgng quercetin

‘ 0 mg/g 10 mg/g 25 mg/g 50 mg/g 75 mg/g
Nong do B. subtilis (cfu/g) 1,4x10° | 85x10" | 7,4x10" | 6,8x10’ 5 x 10°
DPPH (%) 10,26 34,45 45,06 61,17 63,02

Két qua bang 3 cho thiy nong do B. subtilis ti 1& nghich v&i ham lugng quercetin trong ché
pham. Nong d¢ B. subtilis ban dau 1,4 x10° cfu/g, khi b6 sung thém luong quercetin tir 10 mg/g
dén 50 mg/g thi mat do B. subtilis giam xudng con 107 cfu/g. Mat d6 B. subtilis giam con 10°
cfu/g khi bo sung 75 mg/g quercetin, giam xubng khoang 100 1an so v&i nong do ban dau. Tir két
qua bang 3 cho thay, khi ham luong quercetin cang nhleu thi mat do B. subtilis cang giam, c6 thé
Ia do b6 sung quercetin nhiéu dan dén trc ché sy phat trién ciia vi sinh vat. Theo Artur va cong sur
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(2019), quercetin thé hién kha nang khang khuan yéu ddi voi cac chung B. subtilis, E. cloacae, E.
coli, K. Pneumoniae [1]. Céc tac gia chi ra rang quercetin trc ché sy phat trién ciia B. subtilis va
E. coli thong qua sy phé hily thanh va mang té bao vi khuan. Quercetin thé hién hoat tinh khang
khuan yéu ddi voi ching B. subtilis & ndng d6 téi thiéu MIC dat 4 Mg/UL. Tuy nhién, cho dén
nay chua c6 thong tin cho thiy su tac dong ctia hop chit quercetin dbi véi chung B. subtilis &
giai doan bao tt.

Bén canh d6, quercetin dugc biét dén nhu mot chét co kha nang chéng oxy hoa. Phéan tich Kkét
quéa nghién ctru cho thdy, mau c¢6 ham luong quercetin 75 mg/g c6 kha ning bat gdc oxy hoa
DPPH cao hon hin (63,02%) so véi mau ddi ching (10,26%). Kha ning bat gdc oxy hoa clia cac
mau c6 ham lugng quercetin 10 mg/g; 25 mg/g; 50 mg/g cao gip 3-6 lan so v&i mau ddi ching.
Mau c6 ham luong quercetin 50 mg/g va 75 mg/g c6 kha ning bit gbc oxy hoa ngang nhau,
khoang trén 60%. Nhung nong d6 B. subtilis ¢ hai miu c6 sy khac biét, mdu ham luong
quercetin 50 mg/g c6 nong do cao khoang 10 1an so véi mau c6 ham lugng quercetin 75 mg/g. Vi
vy, nhém nghién ctru lya chon miu ché phdm véi ham lwong quercetin 50 mg/g vira c6 kha
ning duy tri hoat hoa ching giéng va thé hién kha niang chéng oxy héa cao dé thuc hién nghién
ctru cho thi nghiém tiép theo.

3.3. Két qua xac dinh ham lwong chit xo

Sau khi da tao dugc ché pham vi sinh dong kho, nhém nghién ciru tiép tuc nghién ctru xéc
dinh ham luong chit xo va quercetin dé phdi tron vao ché pham theo phuong phap tron bot kép,
tron dong luong. O két qua xac dinh cong thire ché pham v&i chi tiéu nghién ctru 12 kha ning
chéng oxy hda cua che pham (muc 3.2); ching t6i da lya chon duoc quercetin v6i ham lugng 50
mg/g ché pham voi nong do6 B. subtilis trong ché pham > 107 cfu/g. Trong nghién ctru nay ham
lugng chat xo trong ché pham probiotic va quercetin dugc chung t6i lua chon tiép can theo
nghién ctru ciia Reyes Becerril va cong sy, 2014 [6]. Két qua xac dinh anh hudng ciia ham luong
chat xo dén ndng d6 B. subtilis trong ché pham dugc thé hién ¢ bang 4:

Bing 4. Anh hieong cia ham lwong chat xo dén nong dg B.subtilis.

Ham lwgng inulin

boi

. 100 125 150
chirng

mg/g mg/g mg/g

Nong do6 B. subtilis (cfu/g) trong ché pham
probiotic+ quercetin

6,8x 10" | 6,42x10" | 5,2x10" | 9,64x10°

_Khi bd sung thém lugng chat xo tir 100 mg/g dén 150 mg/g thi mét d6 B. subtilis giam so voi
mau doi chimg. Mét dg B. subtilis giam con 10° cfu/g khi b6 sung inulin & néng d¢ 150 mg/g che
pham, giam xuong khoang 100 lan so v6i nong do ban dau. Tir ket qua bang 4 cho thay, khi ham
luong chat xo cang nhi€u thi mat do B. Subti|i§ cang giam. Dong thoi vdi vai tro nhu mot
prebiotic, ham luong chat xo khi bo sung qua nhi€u s& dan den hién tuong roi loan tiéu hoa vdi
nguoi su dung [7]. Ket qua nay phu hop voi nghién ctru cua Giani va cOng su (2022) khi phoi
tron chat xo hoa tan vdi ti 1¢ 100 mg/g ché pham probiotic cho hiéu qua t6t 1€n h¢ vi sinh vat cua
nguoi thir nghiém [3]. Do dd, chung t6i b sung inulin v4i ham lugng 100 mg/g ché pham.

Vay cong thirc ché phim bao gom:

Chat xo + quercetin (dam bao nong do 50+5mg/g) + Vira du bao tir vi khuan va chat mang dé
tao thanh 100g ché pham ndng d6 B. subtilis > 10’"CFU/g
3.4. Két qua bao ché ché phim

T céc’két qua trén chung toi tién hanh tao ché phim synbiotic - plus va kiém tra lai cac thong
s0 ctia ché pham. Dich bao tir vi khuan B. subtilis (6,5 x 10 cfu/g) duoc tron v6i chat mang la
maltose theo ti 1& 1:5 (w:w) va dugc dong kho. Bot dong kho duoc phoi tron lan lugt voi chat xo
va quercetin theo phuong phap tron dong luong. Két qua dugc thé hién trén hinh 1 va bang 5.
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Hinh 1. Ché pham vi sinh B. subtilis ¢6 bé sung hoat chdt sinh hoc quercetin va inulin.
Bing 5. Théng sé ky thudt ciia ché pham.

Nong do B. Ham lwong DPPH | Chit xo
subtilis (cfu/g) | quercetin (mg/g) | (%) (mg/g)

Ché pham vi sinh Bacillus subtilis c6
bo sung hoat chat sinh hoc quercetin 6,8 x 10’ 52,5 60,08 105,7
va chat xo

4. KET LUAN

Pi xac dinh dugc cong thirc ché pham bao gém: 105 + 5 mg/g chit xo - 50 + 5 mg/g
quercetin - chit mang maltose/ bao tir B. subtilis = 5 : 1 (w:w). Mat d6 vi sinh vat trong ché
pham dat 6,8 x 107 cfu/g. San phidm ché pham vi sinh Bacillus subtilis ¢ b6 sung hoat chit sinh
hoc tir thyc vat c6 dang bt mau vang min, kho roi, Xép va c6 kha nang chéng oxy hoa véi kha
ning khir DPPH dat 60,08%. Ché pham synbiotic-plus s& dugc sir dung dé nghién ctru d6 6n
dinh va kha nang chéng lai tinh trang stress oxy hoa trén dong vat thuc nghiém..

Loi cdm on: NhOm tac gia cam on sy tai tro ve kinh phi cia dé tai cdp Vién Cong nghé méi nam 2021
“Nghién citu tao che pham Synbiotic-Plus (chita chat xo, men vi sinh, flavonoid) va danh gia hoat tinh
chong oxy hoa trén dong vt thuc nghiém”.
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ABSTRACT

Establishment of a technical process for manufacturing Bacillus subtilis microbial products
with the addition of quercetin and inulin

Currently, the addition of biologically active compounds from plants, especially
quercetin and fiber, to the preparation of probiotics has been gaining extensively
attention. Scientists are developing methods to improve the survival of probiotics and
activitiy of bioactive plant-based matrices in probiotics during dry and storage. Among
them, lyophilization helped maintain high survival and stable probiotic. The aim of this
study was to produce a dual therapy probiotic product from Bacillus subtilis with both
probiotic and plant-based bioactive properties from quercetin and fiber. The results
established the composition that contains 105 = 5 mg/g fiber, 50 + 5 mg/g quercetin,
maltose/ Bacillus subtilis spores = 5:1 (w:w), microbial density reached 6.8 x 10" cfu/g.

Keywords: Bacillus subtilis; Probiotic; Quercetin; Fiber.
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