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TOM TAT

Synbiotic la thiee pham bdo vé sirc khde, dwoc tao thanh béi hai thanh phdn chinh la chdt xo
(prebiotic) va men vi sinh (probiotic). Synbiotic c6 chirc nang loi khuan, cdn bang hé vi sinh vit
duong rugt. O Viét Nam, vi khuan Bacillus subtilis dang duoc su dung rong rdi trong cdac san
pham probiotics boi kha nang hinh thanh bao tir cua ching. Bdo tir ¢o thé nay mam va sinh
truecng trong diéu kién ky khi ¢ dwong rudt, vi thé duy tri dwoc quan thé Vi khuan co loi trong
rugt. Muc dich cua nghién ciru nay la nham déanh gid anh huong cua cac Yéu t6 méi truong dén
sw sinh truong, phat trién ciia ching va xdc dinh mét s tinh chdt ciia ching tir 6 lam tién dé cho
Ién men tao ché pham Synbiotic-Plus. Két qua di xdc dinh dwoc diéu ki¢n nuoi cdy ching vi sinh
Bacillus subtilis: moi truong thich hop cho sw sinh truong, phat trlen cua ching B. subtilis la
DSM, pH 7, 6 nhiét do 37 °C, toc dé ldac 200 rpm sau 3 ngay nuéi cay. Hiéu sudt hinh thanh bao
tir 85,57%. Chiing B. subtilis thé hién tinh chdt ciia ching probiotic nhw c6 kha nang sinh enzyme
ngoai bao (cellulase, amylase, protease), kha ning khéng khudn (d6i véi E. coli, Salmonella).

T khoa: Bacillus subtilis; Synbiotic; Probiotic; Prebiotic.
1. MO PAU

Synbiotic 1a thuc phém bao vé suc khoe, chiing dugc tao thanh bdi hai thanh phﬁn chinh 1a
chat xo (prebiotic) va men vi sinh (probiotic). Synbiotic ¢6 chirc ning lgi khuan, can bang hé vi
sinh vat duong rudt. Trén thi truong hién nay cac san pham bd sung chi yéu & dang loi khudn
(probiotic). Do d6, can tich hop chat xo (prebiotic) va men vi sinh (probiotic) dé nang cao hiéu
qua sir dung san pham va phu hop voi nhu cau ctia ngudi tiéu ding.

O Viét Nam, vi khuan Bacillus subtilis dang dugc sir dung rong réi trong cic san pham
probiotics. Vi khuan B. subtilis duoc co quan quan If thyc phim va thude cua Hoa Ky (FDA) xép
vao nhom an toan GRAS (Generally Regarded As Safe). Bacillus subtilis dugc quan tim bai kha
nang hinh thanh bao tir cia ching. Bao tir ¢ thé nay mam va sinh truong trong diéu kién ky khi
¢ dudng rudt, vi thé duy tri dwoc quan thé vi khuédn co lgi trong rudt. Chinh vi vy, cong nghé¢
san xudt probiotic dudi dang bao tir dd dugc hinh thanh va hién nay dang duogc nhleu cong ty
dugc pham 16n ap dung thanh céng nhu Sanofi-Aventis, Phap. Probiotic néu san xuat dudi dang
bao tir s& bén viing & dai pH rong, tir mdi truong axit cua da day toi méi truong kiém nhe cua
rudt [5]. Probiotic dang bao tr nhu Bacillus subtilis dang dugc xem 1a probiotic thé hé méi c6 uu
diém vuot troi hon probiotic sir dung té bao song dang phd bién hién nay.

Muc dich cta nghién ciru ndy 1 nhim danh gia anh hudng cua cac yéu té méi truong dén su
sinh truong, phét trién ciia ching va xac dinh mot sb tinh chat ciia ching nhu: hoat tinh khang
khuén, kha ning sinh enzyme ngoai bao, kha ning hinh thanh bao tir, tir d6 lam tién dé cho lén
men tao ché pham Synbiotic-Plus.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu
Ching vi khuén Bacillus subtilis dugc cung cip béi Vién Vi sinh vat va Cong nghé sinh hoc,
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duoc nudi trén méi truong dich thé, c6 ndng do > 10%° cfu/ml, dat yéu cau san xuit ché pham vi sinh.

2.2. Phwong phap nghién ciru

2.2.1. Nghién ciru anh huwong cia mét sé yéu t6 méi trwong dén sw sinh truong cia ching

probiotic Bacillus subtilis

2.2.1.1. Anh huéng ciia méi truong nudi cdy 1én sw sinh truong va phat trién ciia ching B. subtilis
Chung vi khuan dugc lya chon duoc nuéi trén cac loai moi truong khac nhau l1a LB, DSM,

NB, PCB. Day la cac mdi trudong khong chon loc va giau dinh dudng thuong duge sur dung trong

cac nghién curu v€ vi khuan. Thanh phan chinh cua cac loai méi truong dugce the hién ¢ bang 1.

Bdng 1. Thanh phan cdc méi triong nudi cdy

Thanh phin LB |DSM | NB | PCB
Pepton (g) 10 5 10 5
Caondm men (g) |5 3 - 2,5
Cao thit - - 5 -
Dextrose - - - 1
NaCl (g) 10 - 5 -
KCI (g) - 3 - -
MgS04.7H20 (9) | - 0,25 |- -
Ca(NOs): IM (ml) | - 1 - -
FeSO410mM (ml) | - 0,1 - -
MnCl, 1M (ml) - 1 - -
H20 (ml) 1000 | 1000 | 1000 | 1000

Céc mdi trudng duge diéu chinh vé pH 7; khtr trung & 121°C, 20 phit. Chung B. subtilis dugc
nudi ¢ 37 °C trong 24 gio, ty 1¢ giong 5% (v/v), 200 rpm. Sau thoi gian nudi cdy, vi khuan dugc
xac dinh méat d¢ bang phuong phap do quang ¢ budc song 600 nm.
2.2.1.2. Anh hwéng cia ty 1é giong lén s sinh trucng va phdt trién cia ching B. subtilis

Chung duoc hoat hoa bang cach 1iy 1 khuén lac trong dia LB nudi 1ong trong moi truong LB
¢ 37 °C, 200 rpm, qua dém. Sau do, chung duoc cay theo ty 1€ 1%, 2%, 3%, 4%, 5% (V/V) vao
moi truong nudi cdy DSM va nudi & 37 °C, 200 rpm. Mat d¢ vi khuan theo cac ty 1¢ nudi ciy
dugc xéac dinh bang phuwong phap do quang & budc song 600 nm.
2.2.1.3. Anh hwéng cvia nhiét do 1én s sinh truéng va phdt trién ciia ching B. subtilis.

Chung dugc hoat hoa bang cach lay 1 khuan lac trong dia LB nu6i long trong moi tmong LB
& 37 °C, 200 rpm, qua dém. B6 sung 5% gidng vao méi trudng nudi cdy DSM va nudi lic ¢ 200
rpm trong dai nhiét dg sau: 25, 30, 37, 40, 45 °C. Mat d vi khuén khi nudi & cac nhiét do khéac
nhau dugc xac dinh bang phuong phap do quang ¢ budc séng 600 nm.

2.2.1.4. Anh hwéng ciia pH 1én sw sinh truéng va phdt trién cia B. subtilis

Chung duoc hoat héa bang cach lay 1 kh,uén lac trong dia LB nudi l6ng trong moi truong LB
¢ 37 °C, 200 rpm, qua dém. B6 sung 5% giong vao cac moi truong nudi cdy DSM da diéu chinh
san pH 5, 6, 7, 8‘, 9 va nuoi lac ¢ 200 rpm, 37 °C. Mét do vi khuan khi nuéi ¢ cac pH khac nhau
duogc xéc dinh bang phuong phap do quang ¢ bude song 600 nm.
2.2.1.5. Anh hwéng cia thoi gian nudi cdy 1én sw sinh trieong va phdt trién ciia B. subtilis

Chung dugc hoat hoa bang cach lay 1 khl’léln lac trong dia LB nudi long trong moéi truong LB
¢ 37 °C, 200 rpm, qua dém. B6 sung 5% giong vao cac moi truong nudi cady DSM, pH 7 ¢ 200
rpm, 37 °C. Sau moi bon gio thu dich nuoi cay dé xac dinh mat d6 te bao qua gia tri OD 600 nm
2.2.2. Lén men thu nhén sinh khoi ching B. subtilis quy mé 2 lit/mé

Tir céc diéu kién thich hop & trén, tién hanh nuéi ciy dich vi khuan B. subtilis trong h¢ thong
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I1én men 2 litymé. Cac thong s6 co ban cua qua trinh 1én men duge kiém'soét nhu téc d6 khudy
200 vong/phut, toc do suc khi 2 lit/phut, pH, nhiét d6 nuéi cy, ty 1& giong,... thich hop tir cac
nghién ctru phia trén. Sau 3 ngay 1én men tién hanh ly tim & toc d¢ 8000 vong/phut, 10 phut, &
nhiét d6 thuong, thu sinh khoi vi khuan B. subtilis.

2.2.3. Phirong phdp xdc dinh hoat tinh khdng khudn

Thyc hién theo phuong phap duoc md ta boi Huynh (2016) c6 diéu chinh nhu sau [6]: Vi
khuén gy bénh dugc nudi trong méi truong LB, 37 °C trong 24 gio. Vi khuan B. subtilis duoc
hoat hoa trong moéi trudng LB va u ¢ 37 °C trong 24 gio. Tién hanh cay 50 uL huyén phu vi
khua:m gdy bénh lén cac dia thach va dung que cay trai déu. Sau do, duc 16 va bom 10 uL dich vi
khuan B. subtilis vao dia thach da duogc trai vi khuan gay bénh, va dem u ¢ 37 °C trong 24 gio.
2.2.4. Phuong phap xac dinh kha nang sinh enzyme ngoai bao

Thir nghiém kha ning sinh mét s6 loai enzyme nhu: protease, amylase, xenlullase. Céy
Bacillus subtilis trén dia chira cac moi truong LB cd chat cam g thich hop. U ¢ 37°C trong 48
gio. Doc két qua bang céc thuoc thwe Lugol (amylase), thuoc thir Congored 1% (cellulase),
(NHa4)2SOa4 bao hoa (protease) [8].

2.2.5. Xdc dinh khd nang hinh thanh bao ti ciia chiing Bacillus subtilis

Chung Bacillus subtilis duoc nudi 1ong trén moi truong DSM ¢ 37 °C. Sau 3 ngay nudi cdy,
dich nuo6i vi khuan duoc )}1"1’ 1}'1’ nhiét & 80 °C, 10 phut; sau do dugc cay gat trén moi truong LB
dac 6 37 °C. Sau 24 h, dém so l}ang bao tr duogc h}nh thanh. Dich nuéi cay khéng xur Iy nhiét
cling dugc thyc hién tuong ty nham xac dinh hiéu suat sinh bao tr cua ching vi khuan.

2.2.6. Phirong phap xdc dinh mdt do vi khudn

Sinh }(héi duogc pha lodng v&i nudc cat khir tring thanh dy cic ndng do thap phan 107, 102,
103,... O nong d6 107, 10°® trai 10 - 20 pL dich 1én dia thach DSM, 1 & 37 °C, qua dém.

Pém sb khuén‘ lac & nhitng dia cé’sé 1u’qng khuén lac tir 30 - 300. Lé}i gia tri trung binh cua
cac dia co cung nong do pha loang. So6 lugng t€ bao trong 1 ml hoac 1 g mau dugc tinh theo cong
thac [3].

) ’ N=AXUKXINV

Trong do: N - So lugng t€ bao VSV trong 1 ml hodc 1g mau;

A - SO khuén lac trung binh ¢ cung nong d6 pha loang;
K - D¢ pha loang cua mau;
V - Lugng mau cay, ml.

2.3. Thiét bi

Ta 4m nudi cy vi khuin Memmert, may lic 6n nhiét Thermolyme cua My, mdy quang phé
Dynamica cta Thuy Si, ti cdy v6 tring Laminar ciia Phap, ti siy Memmert, ndi khir tring
Autoclave, may ly tdm lanh 1,5/2 ml cta Sigma,...

3. KET QUA VA THAO LUAN
3.1. Ké'toquﬁ nghién ctru 4nh hwéng ciia mot s6 yéu t6 méi trwong dén sy sinh truwéng va
phat trién ciia chiing B. subtilis
3.1.1. Anh hudng ciia méi truong nudi cdy 1én sie sinh truéng va phdt trién cia ching B. subtilis
Két qua anh huong cua moi trudng nudi cdy 1én sy sinh trudng ciia chiing B. subtilis sau 24 h
duoc thé hién ¢ bang 2:

Bing 2. Anh hudng ciia cac moi truong nudi cay.

Moi trudng LB DSM NB PCB

OD 600nm 1,262 + 0,05 1,257 + 0,05 0,897 £ 0,05 0,873 +0,05
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Két qua thé hién trén bang 2 cho thiy, LB va DSM cho sy phét trién cta B. subtilis 1a cao
nhat. Két qua nay 1a phu hop véi nhicu nghién ctru cua céc tac gia truéc d6. Tuy nhién, véi muc
tiéu thu duoc cac bao tr vi khuan dé st dung lam nguyén liéu tao ché pham, chung t6i lga chon
moi truong DSM cho nudi cay vi khuan B. subtilis ¢ cac nghién ctru ti€ép theo.

3.1.2. Anh huong ciia 1y 1é giong 1én sw sinh truedng va phat trién ciia ching B. subtilis

Két qua anh hudng ciia ty 1¢ gidng 1én sy sinh trudng va phat trién ciia ching B. subtilis duoc

thé hién trén hinh 1:

Duong cong sinh trudng Bacillus subtilis

0D 600nm
-

4h 6h 8h 24h 26h 32h 48h 50h 52h 56h 72h 74h 76h 80h 96h 100h 104h

Thei gian

== 3% =—p=A1% =t=2% 5% =—p=1%

Hinh 1. Anh hudng ciia 1y 1¢ giong 1én sw phat trién ciia B. subtilis.

Hinh 1 cho thay sy phat trién ctia vi khuén ty 1¢ thuan v&i phan trim gidng ban dau dugc cho
vao mdi trudong nudi cay. Ty 1¢ tiép giéng 5% cho mat do té bao chung B. subtilis cao nhét, ty 1¢
tlep gidng 1% cho mat do té bao thap nhat O ty 1€ t1ep gidng 2%, 3%, 4% khong cho su sai khac
nhiéu & mat do vi khuan. O cac ty 1¢ tiép gidng, vi khuan phat trién nhanh theo phalog tir4 h dén
48 h va dat cyc dai ¢ 50 h nu6i cay (sau 2 ngay nudi cy). Tlep do la pha can bang, s6 vi khuan
sinh ra twong duong véi s6 vi khuan chét di. Sau 96 h nudi cdy, mat do vi khudn giam nhanh do
lac nay cac chét dinh dudng trong méi truong can kiét, vi khuén sinh ra cac san phim trao ddi
chat anh hudng dén sy phét trién ctia chinh né. Do d6, chung t6i Iya chon 5% gidng 14 ty 18 tiép
gidng bd sung vao mdi trudng nudi cdy cho cac thi nghiém tiép theo.

3.1.3. Anh huong ciia nhiét dg 1én sw sinh trucng va phdt trién cia ching B. subtilis

3
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Hinh 2. Anh hudng ciia nhiét d¢ dén sw sinh trudng ciia B. subtilis.
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Mat do té bao chung B. subtilis dat gia tri cao nhit & 37 °C, cao hon lan lu(_)"t 2 1an va 2,7 lan
so v6i mat do te bao ¢ 40 °C va 45 °C (hinh 2). Chung B. subtilis sinh truéng tot & khodng nhiét
do6 tr 35 - 40 °C phu hop voi than nhiét cia da so vat nudi cling 1a mot 1gi thé khi chon 1am ché
pham probiotic.

3.1.4. Anh huong ciia pH 1én sw sinh treong va phat trién ciia B. subtilis
3
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Hinh 3. Anh huéng ciia pH dén sw sinh trirong ciia B. subtilis.

Chiing B. subtilis sinh truéng tot & gid tri pH trung tinh t6i kiém nhe va tot nhat & pH 7 (hinh
3). Két qua nay cling phu hop véi khoang gia tri pH thich hop cho sy sinh trudng cta cac ching
B. subtilis trong cac nghién ctru trude nhu: chung B. subtilis Natto thich hop sinh truéng & pH
7,5 [1], chung B. subtilis SK09 thich hop véi pH 6,72 [4].

3.1.5. Anh hudng ciia thoi gian nudi cdy lén su sinh trudng va phdt trién ciia B. subtilis
3
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2
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Hinh 4. Anh huéng ciia thoi gian nudi cdy lén su sinh truéng ciia B. subtilis.

Biéu d6 hinh 4 thé hién dudng cong sinh trudng cua chung Bacillus subtilis. Chung nay phat
trién manh sau bbn gi0 nudi cay, dat cyc dai tai sau 50 h nudi cay (3 ngay). Khoang thoi gian tir
50 h dén 96 h nuodi cdy, tbc do sinh truong ciia chung dat can bang va sau 96 h nudi, vi khuan
tién vao pha suy vong. Luc nay, chit dinh dudng ciia mdi truong can kiét, vi khuan sinh ra cac
chat dgc tir qua trinh trao doi chét, do vay toc do phat trién giam han.

3.2. Lén men thu nhan sinh khdi chiing B. Subtilis quy md 2 lit/mé

Chung Bacillus subtilis dugc nudi 1ong trén méi trudng DSM ¢ 37 °C. Sau 3 ngiy nudi cdy,
dich nudi vi khuin duoc xir 1y nhiét & 80 °C, 10 phut; sau d6 dugce ciy gat trén moi truong DSM
dic & 37 °C. Sau 24 h, dém sb lugng bao tur dugce hinh thanh. Dich nudi ciy khéng xir 1y nhiét
cling dugc thyc hién twong ty nham xac dinh hi¢u sut sinh bao tir ctia chung vi khuan. Két qua
xac dinh kha nang sinh bao tir ctia vi khuén duoc thé hién trén bang 3.
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Bdng 3. Kha nang sinh bao tir cua chung B. subtilis.
Mau CFU/mL | Hiéu suét hinh thanh bao tir (%)
Khong xu 1y nhiét | 6,1 x 108 85 57
X 1y nhiét nhiét | 5,22 x 108 '
Bang cho thay chung Bacillus subtilis c6 kha nang hinh thanh bao tir trong méi truong sinh
bao tir DSM vd6i hi¢u suat lan luot 1a 85,57%.
3.3. Xic dinh hoat tinh khing khuén

Hiéu qua cia mot san phim pI‘OblOth 1a khi dua vao dudng tiéu hoa s& gilp gia tang sy
chuyen hoa thirc an, tang kha nang mién dich, ngoai ra con c6 tac dung tre ché sy phat trién cua
vi khudn gay bénh, gitp can bang hé vi sinh dudng rudt, va han ché cac bénh duong tiéu hoa.
Chung vi khuan B. subtilis dugc khao sat kha nang ddi khang véi vi khuan gay bénh E. coli,
Salmonella sp bang phuong phap dbi khang truc tiép. Két qua hoat tinh khang khuéan cia cac
chung B. subtilis dugc trinh bay & hinh 5.

a) Hoat tinh khang E. coli. (b) Hoat tinh khang Salmonella.
Hinh 5. Hoat tinh khdang khudn ciia ching Bacillus subtilis.

Két qua trén hinh 5 cho thay B. subtilis ¢6 kha ning khang khuan d6i voi hai chung vi khuan
gay bénh la E. coli va Salmonella. Tuy nhién, ching nay the hi¢n kha néng khang E. coli t6t hon
so véi khang Salmonella. Ket qua khao sat tinh khang khuan cua Jianhua (2009) cho thay, B
subtilis LFB112 c6 kha nang doi khang dong thoi véi ca 2 nhdm vi khuan Gram duong va Gram
am (E.coli, Salmonella spp., Staphylococcus spp. va Streptoccus spp) [7].

3.4. Xac dinh kha ning sinh enzyme ngoai bao cua B. subtilis

CNéC enzyme ngoai bao dong vai trd quan trong trong viéc hd tro tiéu hoa thirc an, gitp thirc
an de hap thu. Do d6, kha nang sinh enzyme ngoai bao 1a mdt ti€u chi quan trong khi chon loc
cac chung vi khuan lam probiotic.

Hinh 6. Kha nang sinh enzyme ngoai bao cua B. subtilis:
a) Hoat tinh amylase; b) Hoat tinh celullase; c) Hoat tinh protease.

Két qua tir hinh 6 cho thdy, chung B. subtilis déu c6 kha ning sinh amylase, protease va
celullase. Theo mot nghién ctru cuia Ngd Ty Thanh va Bui Thi Viét Ha (2009) trén 236 chung
Bacillus phan 1ap tir mau dit va nudc thai, chi o 2 chung T20 va M27 thé hién day du cac hoat
tinh nhur phan hity ca amylase, gelatine va chét béo trong sita, cac chiing con lai chi thé hién tinh
nang phan huy protein va tinh bot [2].

258 N. H. Trung, ..., P. K. Cwong, “Xdc dinh diéu ki¢n thu nhin ... ché phim Synbiotic-Plus.”



Nghién ciru khoa hoc cong nghé

4. KET LUAN

- P xac dinh dugc diéu kién nudi cdy chung vi sinh Bacillus subtilis: méi truong thich hop
cho sy sinh truong, phat trién cua ching B. subtilis 12 DSM, pH 7, & nhiét 6 37 °C, toc do lic
200 rpm sau 3 ngay nudi cay. Hiéu sut hinh thanh bao tir 85,57%. Cac diéu kién nudi cay dugc
st dung cho Ién men thu sinh khéi vi khuan, tao ché phérn.

- Chuing B. subtilis thé hién tinh chat ctia chiing probiotic nhu c6 kha nang sinh enzyme ngoai
bao (cellulase, amylase, protease), kha nang khang khuan (d6i voi E. coli, Salmonella).

Loi cam on: Nhom tac gia cam on sy tdi tro vé kinh phi cua dé tai cap Viéen Cong nghé méi nam 2021
“Nghién ciru tao ché pham Synbiotic-Plus (chiua chat xo, men vi sinh, flavonoid) va danh gid hogt tinh
chong oxy hoa trén dong vt thuc nghiém”.
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ABSTRACT
Determining the conditions for obtaining Bacillus subtilis biomass to create Synbiotic-Plus

Synbiotics are food supplements that protect health, they are made up of two main
ingredients, fiber (prebiotic) and probiotics (probiotic). Synbiotics have the function of
beneficial bacteria, balancing the microbiome in the gut. In Vietnam, Bacillus subtilis is
widely used in probiotic production. Bacillus subtilis is of interest because of its spore-
forming ability. Spores can germinate and grow under anaerobic conditions in the
intestinal tract, thus maintaining a population of beneficial bacteria in the gut. The
purpose of this study is to evaluate the influence of medium factors on the growth and
development of the strain and determine some properties of the strain, thereby making a
premise for fermentation to produce Synbiotic-Plus. The results determined the conditions
for culturing Bacillus subtilis strains: the optimal media for the growth and development
of B. subtilis strain was DSM, pH 7, 37 °C, speed 200 rpm, 5 days of incubation. Spore
formation efficiency was 85,57%. The strain B. subtilis exhibits the properties of the
probiotic strain such as the ability to produce extracellular enzymes (cellulase, amylase,
protease), antibacterial ability (E. coli, Salmonella).

Keywords: Bacillus subtilis; Synbiotic; Probiotic; Prebiotic.
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