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ABSTRACT

Objective: This study aimed to develop a formulation and manufacturing process for a
probiotic granule product containing two beneficial strains, Bacillus subtilis M70 and
Bacillus clausii M31, as well as to establish in-house quality specifications and evaluate
the stability of the final product.

Methods: The probiotic granules were prepared using an optimized wet granulation
method. Quality control parameters were evaluated according to the Vietnamese
Pharmacopoeia V, including sensory properties, uniformity of mass, moisture content,
disintegration time, and enumeration of viable microorganisms. The stability of the
product was investigated under real-time (30°C * 2°C, 75% * 5% RH) and accelerated
(40°C = 2°C, 75% * 5% RH) storage conditions.

Results: An optimized wet granulation process (drying at 40°C for 10 minutes) was
successfully established, achieving a spore survival rate of 97.0%. The final product met
all in-house specifications, featuring low moisture content (2.51%), rapid disintegration
(2.19 minutes), and a high viable count (> 10° CFU/g). Stability testing confirmed that the
product remained stable for 5 months under real-time conditions and showed controlled
degradation under accelerated conditions.

Conclusion: The study successfully developed an optimized manufacturing process and
in-house standards for granules containing B.subtilis and B.clausii. The product met all
quality criteria and demonstrated good stability, providing a strong scientific basis for
future commercial development.
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ABSTRACT

Muc tiéu: Nghién ctru nay nham xay dung cong thirc, quy trinh bao ché& ch& phdm cém vi
sinh ch(ra hai chuing lgi khuén Bacillus subtilis M70 va Bacillus clausii M31, déng thoi xay
dung tiéu chuén cd sd va danh gia dé én dinh clia ché pham.

Phuong phap nghién cttu: Ché pham cém vi sinh dugc bao ché bang phuong phap xat hat
udt. Céc chitiéu chat lugng dugc danh gia theo Dugc dién Viét Nam V, bao gobm tinh chat
cam quan, dé dong déu khéi lugng, dé dm, do ra va dinh lugng vi khuédn séng. D6 6n dinh
clia ché& pham dugc khao séat trong diéu kién ldo hda cap téc (40°C = 2°C, 75% + 5% RH) va
diéu kién bao quan thudng (30°C = 2°C, 75% * 5% RH).

K&t qua: Quy trinh bao ché& cdm bang phuong phéap xat hat uwt da dugc téi uu hda (sdy
40°C, 10 phut), giup ty & song s6t clia bao tir dat 97,0%. San phdm thanh pham dat tiéu
chuén cd s véi d6 am thép (2,51%), d6 rd nhanh (2,19 phut) va ham lugng vi khuén séng
cao (> 10° CFU/g). Ché pham dat yéu cau tiéu chuan co sd da dé ra. Cac thir nghiém doé 6n
dinh cho thdy san phdm dat yéu cau én dinh trong 5 thang & diéu kién thudng (30°C/75%
RH) va cho thdy su suy giam co kiém soat & diéu kién cap toc.

Két luan: Nghién cltu da xay dung thanh cdng quy trinh bao ché t8i uu va tiéu chuén co s&
cho ¢8m vi sinh ch(ra B.subtilis va B.clausii. S&n pham dat tat ca céc chi tiéu chéat lugng,
bao toan dugc ham lugng vi khuén séng cao. Ché pham ching minh dugc dé 8n dinh tét
& diéu kién bao quan thuc té va cdp téc. Ché pham c6 dé 8n dinh t6t, 1a co sd khoa hoc
quan trong dé phat trién san phdm thuong mai.

Tt khda: Lgi khudn, men vi sinh, cém, do 6n dinh.

1. DAT VAN BPE

Hé vi sinh vat dudng rudt dong vai tro thiét yéu trong
viéc duy tri strc khde con ngudi, va sy mat can bang
clia hé vi sinh vat nay cé lién quan dén nhiéu bénh
ly tiéu héa. Probiotic, dugc dinh nghia la cac vi sinh
vat sdng khi dugc dua vao co thé vdi mot lugng du
sé mang lai lgi ich strc khde cho vat chu, la mot giai
phap hang dau dé phuc hoi sy can bang hé vi sinh
[1]. Trong s& céc vi sinh vat probiotic, vi khudn sinh
bao t&r thudc chi Bacillus, nhu Bacillus subtilis va
Bacillus clausii, danhan dugc sy quantam dac biét.
Kha nang hinh thanh ndi bao tl giup chang séng sét
qua méi trudng acid khac nghiét clia da day, di dén
rudt, ndy mam va phat huy tac dung co lgi, bao gobm
can bang hé vi sinh, &'c ch&€ mam bénh va diéu hoa
hé mién dich [2].

Méc du cé kha nang chéng chiu tét, kha nang séng
clia bao t&r Bacillus van cé thé bi &nh hudng trong
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qua trinh bao ché va bao quan. Tao hat (& mot ky
thuat phé bién dé cai thién do tron chay va céc dac
tinh dugc hoc cua bét, nhung thudng bao gom cac
céng doan lam dm va sdy khé, dua vao haiyéu té bat
lgi la d6 8m va nhiét do, vén dugc biét 1a Anh hudng
tiéu cuc dén sy sng clia bao tlr [3-4]. Do do, viéc
xay dung mét quy trinh san xuét gitp giam thiéu cac
yéu to gay stress nay la hét sirc can thiét.

Hon nira, dé dam bao chat lugng va hiéu quéa clia san
pham, can c6 céc tiéu chuén kiém soat chat lugng
chat ché va dac thu. Céc tiéu chuén nay khéng chi
bao gdbm cac phép thir dugc phdm théng thuang (vi
du: d6 doéng déu khéi lugng, do rd) ma con ca cac
phép thirvi sinh chuyén biét dé dinh danh chinh xac
va dinh lugng s6 lugng bao tir song [5]. Cubi cung,
viéc chirng minh do 6n dinh clia san pham trong
suGt han dung, dac biét la & nhirng vung khi hau
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khac nghiét nhu vung nhiét ddi, la mot yéu cau bat
budc vé mat quan ly va ldm sang.

Chung téi thyc hién nghién ctu nay nhdm muc dich:
xay dung va t8i uu hoa quy trinh bao ché cém vi
sinh ch(ra B.subtilis va B.clausii @ quy mo6 phong thi
nghiém; xay dung mot b tiéu chudn co s& dé kiém
soéat chat lwgng san pham thanh pham; danh gia do
8n dinh ctia ch& pham da bao ché & céa diéu kién bao
quan thuc va cép téc.

2. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén liéu va thiét bi

B6t dong kho chira bao tir Bacillus subtilis M70 va
Bacillus clausii M31 dugc cung cap bdi Trung tam
Nghién ctru va Kinh doanh Dugc, Trudng Cao dang
Dugc Trung uwong Hai Duong. Céac ta dugc (lactose,
tinhbdt, saccarose, sucralose, natrialginat, glycerin,
magnesi stearat, talc) va cac moi trudng vi sinh (LB
agar, SDA, TBX agar) déu dat tiéu chuan dugc dién
hoéc tiéu chuén ca sé.

Céc thiét bi chinh sir dung trong nghién ctru bao
gdm: can phan tich (Sartorius, Dlc), kinh hién vi soi
néi (Nikon, Nhat Ban), ti sdy (Memmert, D), may
dém khuan lac (SIBATA, Nhat Ban), ti cdy vi sinh an
toan sinh hoc (AIRTECH, Nhat Ban) va cac dung cu
phong thi nghiém khac.

2.2. Phuong phap nghién cttu

Nghién cttu dugc tién hanh nham xay dung quy trinh
bao ché, thiét lap tiéu chudn co s& va danh gia do
8n dinh clia cdm vi sinh chia B.subtilis va B.clausii.
C8m vi sinh dugc bao ché bang phuong phap xat hat
udt. Cac thong sé cong nghé trong yéu anh hudng
dén d6 séng sot clia bao tir dugc khao sat va téi wu
héa, bao gom:

- Anh hudng ctia dé 4m tuong d6i méi trudng (khao
sat & cac murc 30%, 55%, 75%, 90% RH); diéu kién
sdy (khao sat nhiét d6 trong khoang 30-50°C va thoi
gian 5-15 phut); anh hudng cla ta dugc dinh (khao
sat v@i nudc va cac dung dich ethanol c6 nong do
khac nhau).

Tl d6, mot quy trinh bao ché hoan chinh & quy mé
phong thi nghiém dugc thiét lap.

Céac chi tiéu chat lugng ciia c8m thanh pham dugc
xay dung va danh gia theo cac phuong phap quy
dinh trong Dugc dién Viét Nam V.

- Cam quan: quan sat bang méat thudng vé mau sac,
hinh dang, do dong nhat va do toi x6p clia hat com.

- Kich thudc hat: xac dinh bang phuong phap do truc
ti€p trén kinh hién vi soi néi c6 gén thudc do.

-D06 dm: xac dinh bang phuong phap mat khdi lugng
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do lam khé.

- P06 déng déu khéi lugng: theo chuyén luan Phu luc
11.3, Dugc dién Viét Nam V.

- Pinh tinh: duwa trén k&t qua nhudém Gram va quan
sat hinh thai khuén lac trén moi trudng thach dinh
dudng.

- Pinh lugng vi khuén séng: xac dinh mat doé vi
khuan séng (CFU/g) clia tirng ching bang phuong
phap dém khuén lac trén dia thach.

- GiGi han nhiém khuan: thr nghiém gigi han téng
s& ndm men, ndm mac va su hién dién cta E.coli,
Coliformstheo chuyén luan Phu luc 13.6, Dugc dién
Viét Nam V.

San pham cém dugc dong trong goi kin va bao quan
& hai diéu kién theo huéng dan ctia ASEAN:

- Diéu kién dai han (diéu kién thuc): nhiét do 30°C/
doé am tuang déi 75%.

- Diéu kién ldo hoa cép téc: nhiét dd 40°C/d6 &m
tuong doi 75%.

Céc mau dugc |4y ra tai cac thoi diém 0,1, 2,3, 4,5
thang va tién hanh danh gia lai toan b céac chi tiéu
chéat lugng da xay dung trong tiéu chuan cd sd.

Cac két qua dugc xr ly va trinh bay dudi dang gia tri
trung binh = dé léch chuén (SD).

3. KET QUA NGHIEN cUU
3.1. Quy trinh bao ché

K&t qua cho thay kha néng séng sét clia bao tlr Ba-
cillus rat nhay cdm vdi cac yéu t6 moi truong. Do
song s6t giam dang ké khi d6 &m tang, chicon 80,5%
& 75% RH va 60,6% & 90% RH sau 7 ngay. Nghién
cltu sdy chi ra rang nhiét dd 40°C trong 10 phut (4
diéu kién toi uu, cho ty & séng sét cao (97,0%) dong
thoi loai bd &m hiéu qua (dd6 &m con 3,5%). Tir do,
quy trinh t8i wu dugc xac lap vdi viéc kiém soat do
am moi truong < 55% va diéu kién sdy 40°C trong 10
phut.

Hinh &nh cém trén dia Petri
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1mm

Hinh &nh 1 hat cém
Hinh 1. Hinh anh cém vi sinh

3.2. Pac diém va tiéu chuan chéat lugng ctia cém
thanh pham

San pham cém thu dugc tir quy trinh tdi wu c6 dang
hat ddng nhat, mau trdng va tron chay t6t. San pham
dap Ung tat ca cac chitiéu trong tiéu chudn co sd da
xay dung (bang 1).

Bang 1. Toém tat tiéu chuan co s&

va két qua kiém nghiém cém thanh pham

s in A v ) Phuong
Chitiéu Yéu cau Két qua phép thir
Cém trang,
Cam quan | déng nhat, Pat Céam quan
kho toi
Kichthudc | 2,0 mm = 2,01 = . e
hat 10% 0.04 mm Kinh hién vi
Do dong -
N 2 2,9791 = | Dugc dién
déu khoi | 3,08 +7,5% ’ AL
long 0,04g |VietNamV
o 2,51+ | Dugcdien
Podam <5,0% Viéet Nam V
0,01%
9.6
. , 2,19+ Duoc dién
bora <5phut | 413 phat | Viet Nam v
Truc
Pinhtinh | Khuan Pat Nhuom
Gram Gram
duong
Ham lwong | 21,0x10° | 3,0 x 10° Dém
B.subtilis CFU/g CFU/g khuén lac
Ham lugng | 21,0 x 10° | 3,1 x 10° Dém
B.clausii CFU/g CFU/g khuén lac
N&m men, <100 <10 Dugc dién
nam méc CFU/g CFU/g Viét NamV
E.coliva | KPHtrong Dugc dién
Coliforms | 18/=10 Pat | VigtNam Vv
CFU/g -

3.2.1. Két qua dinh tinh

- Quan sét hinh thai khuén lac: trén mdi trudng LB
agar, ca hai chang vi khuén déu phat trién thanh cac
khuén lac c6 dac diém hinh thai dac trung. Khuén
lac c6 mau trang duc, dang tron, mép nguyén, kich
thudc tuong déi dong déu.

-Kétqua nhudém Gram: khiti€n hanh nhuém Gramva
quan sat dudi kinh hién vi & dd phdong dai 1000x, cac
t& bao vi khudn bat mau tim xanh dac trung, khing
dinh day la vi khuan Gram duong. V& hinh thai, té
bao c6 dang hinh que (truc khuén), ton tai riéng ré
hoac két thanh chudi ngan. K&t qua dinh tinh tai tat
ca céc thoi diém kiém tra déu cho két qua duong
tinh (+), ph hop véi dac diém cla chi Bacillus.

3.2.2. Két qué dinh luong (xdc dinh luong vi khuén
séng)

Mat dé vi khuan séng cua hai chang B.subtilis va
B.clausiitrong san pham cém thanh pham dugc xac
dinh trén 3 16 khac nhau & thoi diém ban dau. Két
qua duagc trinh bay trong bang 2.

Bang 2. K&t qua dinh luong vi khuén séng
trong 3 16 san pham (thdi diém T=0)

Losanxugt | pmuene | FAm one
L6 1 3,2x10° CFU/g | 3,2 x 10° CFU/g
L6 2 3,0 x 10° CFU/g | 3,0 x 10° CFU/g
L6 3 2,9x10° CFU/g | 2,9 x 10° CFU/g

Ham lugng vi khuédn séng trung binh cua B.subti-
lis 1a 3,0 x 10° CFU/g va cua B.clausii la 3,0 x 10°
CFU/g. C4 hai chiing déu c6 s6 lugng cao, vugt xa
gidi han t8i thiéu cho phép trong tiéu chudn co sd (=
10° CFU/g), ciing la ngudng yéu cau ctia FAO (2002).
K&t qua cho thay quy trinh bao ché da bao toan tét
mat dé vi sinh vat, ddm bao san pham c6 di ham
luong dé phat huy hiéu qua sinh hoc. Su chénh léch
ham lugng gilra céc 16 1a khong dang ké, cho thay
quy trinh san xuat c6 do lap lai tét.

Kich thwéc hat com

215
2.10- [ °
2054 ©® . *
£ 2008 8803 o0 0% o jode
1.95-

1.90] ’
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Lwot do

K&t qua xéc dinh kich thudc hat cém
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K&t qua xac dinh khai lugng géi com
Hinh 2. Biéu d6 xac dinh két qua sau bao ché cé6m
3.3. K&t qua nghién ctru dé én dinh

O diu kién thuc (30°C/75% RH), san pham cho thay
do 6n dinh tét. Trong sudt 5 thang, cac chi tiéu cam
quan, kich thudc hat, d6 dong déu khéi lugng, dé
amva doé ra khong thay doi dang ké. Ham lugng CFU
clia ca hai chuiing B.subtilis va B.clausii dugc duy tri
on dinh va cao hon nhiéu so vdi gidi han yéu cau =
10° CFU/g.

& digu kién ldo héa cap téc (40°C/75% RH), cac
chi tiéu vat ly cia c6m van duy tri t6t. Tuy nhién, s&
lugng bao tir séng cé xu hudng gidm dan tir thang
th( hai. Tai cu8i thang thir 5, ham lwgng CFU clia ca
hai chiing giam khoang 0,5 log, nhung van cao hon
nguong co tac dung.

Theo déi mat do Bacillus trong com

t (x10° CFU/qg)

ang sdng sé

T
2 3 4 5

Thei gian (thang)

Kha n
(=1

mm DK thuong =1 DK lEo héa cép toe

Hinh 3. Theo doi mat d6 Bacillus
trung binh trong cém
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4. BAN LUAN

Trong khudn khé clia nghién cltu nay, cac budc ti€ép
can tlr phat trién quy trinh, xay dung tiéu chuéan dén
danh gia doé én dinh da dugc thuc hién mét cach
hé théng, nhdm hudéng t6i viéc hinh thanh mét tiéu
chu@n co s& cho ché& pham cém vi sinh chira hai
chung Bacillus. Két qua tir giai doan chuén héa quy
trinh da mot [an nita khang dinh tAm quan trong clia
viéc kiém soat chat ché dd 4m va nhiét dé trong qué
trinh bao ché cac san pham chira vi sinh vat. Dr liéu
thuc nghiém cho thdy su suy giam dang ké do séng
s6t clia bao tr ¢ dd dm tuong ddi cao, diéu nay co
thé dugc giai thich la do dd &m kich hoat qua trinh
ndy mam sém cua b3o tl, dan dén chét t& bao trong
diéu kién khéng du chéat dinh duéng [4]. Tuong tu,
sy nhay cam clia bao t& v&i nhiét do séy trén 40°C
cling pht hgp véi cac nghién cliu trude day, cho thay
stress nhiét co6 thé gay ra nhirng t8n thuong khéng
thuén nghich l&n céac cau truc té€ bao quan trong
ngay ca vdindi bao tirvén cé strc chdng chiu cao [6].
Do dé, viéc lra chon céc thong s6 cong nghé téi wu
trong nghién ctu nay dugc xem & mot sy can bang
hop ly gitra yéu cau vé mat vat ly (dat do &m thép) va
muc tiéu bao toan hoat tinh sinh hoc ctia ché& pham.

San pham c6m thanh phdm da dugc kiém nghiém
va cho théy céac chi tiéu déu dap ung yéu cau theo
Dudgc dién Viét Nam V. Diéu nay budc dau cho thay
tinh kha thi clia quy trinh bao ché da xay dung. Viéc
dat dugc dé 4m cudi cung thap (dudi 3%) la mot tinh
chéat dang chuay, vi day la yéu t6 then chét lién quan
tryc tiép dén dd 8n dinh lAu dai bang cach duy tribao
tlr & trang thai ngll déng. Hon nira, viéc san pham
dat ham luong vi khudn sdng cao (trén 10° CFU/g
cho mbdi ching) la mét tién dé quan trong, dap &ng
khuyé&n céo clia cac t8 chirc qudc té vé lieu lugng
can thiét dé c6 thé phat huy hiéu qua lam sang[7].

D{r lieu do 6n dinh ban dau cung cdp nhitng bang
chiing so b vé tiém néng ctia san pham. O diéu kién
bao quan thuc (30°C/75% RH), san ph&dm cho thay
tinh én dinh t8t trong 5 thang theo dbi, ggi y vé kha
nang lwu hanh & vung khi hadu nhiét déi ma khong
can dén diéu kién bao quan lanh. Trong khi do, su
suy giam ham lugng CFU quan séat dugc & diéu kién
130 hoa cép tde la mot hién tuong da dugc du doan
d8i vdi cac sadn pham sinh hoc va dong vai trd nhu
mot céng cu du bdo hitu ich. Tuy nhién, can nhin
nhan rang day mdi chi la nhirng két qua ban dau. Dé
c6 thé dua ra két luan vitng chac hon, cac nghién
cltu ti€p theo can dugc tién hanh vdi thoi gian theo
déi dai han han. Dong thai, dé cai thién hon nira do
on dinh ctia ché pham, dac biét la trong diéu kién
khac nghiét, viéc khao sat b8 sung céc ta dugc bao
vé chuyén biét nhu trehalose c6 thé la mot hudng di
tiém nang trong tuong lai [9].
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5. KET LUAN

Nghién ctru da xay dung quy trinh bao ché t8i uu
cho ché& ph&m c6m vi sinh chira hai ching Bacillus
subtilis va Bacillus clausii va tiéu chuan chat luong
theo quy dinh Dugc dién Viét Nam V. Ché pham cho
thdy dé 6n dinh & diéu kién bao quan thuyc trong 5
thang, khang dinh tiém nang thuong mai héa ma
khong can day chuyén lanh. Céc két qua nay cung
cap mot ho so khoa hoc hoan chinh, hé trg cho viéc
sdn xuat mot san pham probiotic an toan, hiéu qua
va 6n dinh.
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