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The study presents the process of preparing EntVN hard capsules
from Enterococcus faecium F26BA and F54BA probiotic strains
isolated from Vietnamese food sources. The concentration of
pasteurized milk to create starter biomass is 15% (w/w), the time to
freeze dry the wet biomass is 24 hours, the ratio of filler excipient
(soybean powder) to probiotic biomass is 1:4 (biomass: excipients,
wi/w), probiotic biomass powder is obtained with colony density of
4.5x10°CFU/g after 4 hours at 40°C drying temperature. Biomass
powder (460 mg/capsule) after fine grinding mixed with filler
excipients (20 mg/capsule), adhesive excipients (10 mg/capsule),
smoothing excipients (10 mg/capsule), then encapsulation is
proceeded. The obtained EntVN capsules met the criteria of weight
(error no more than 7.5%), disintegration (less than 30 minutes),
infection limit, heavy metal content and number of colonies
(3.3x10'°CFU/g). EntVN capsules are prepared from indigenous
probiotic strains with characteristics that are easily adapted and
suitable for Vietnamese people, as well as common ingredients,
simple process and moderate price for local market.
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Nghién ctu tién hanh xay dung quy trinh bao ché vién nang cung
EntVN tir cac chung loi khuan Enterococcus faecium F26BA va
F54BA dugc phan lap tir ngudn thuc pham Viét Nam. Nong do sira
tiét tring dé tao sinh khdi gidng khoi dong 1a 15% (w/w), thoi gian
tién hanh dong kho sinh khéi ust 12 24 gid, ty 18 ta duoc don (bot dau
nanh) dwoc tron véi sinh khéi probiotic 1:4 (sinh khéi:ta duoc, wiw),
nhiét d6 say 40°C trong 4 gio thu dwoc bot sinh khdi probiotic ¢6 mat
d6 khuan lac dat 4,5x10°CFU/g. Bot sinh khéi (460 mg/vién nang)
sau khi nghién min tron véi ta duoc don (20 mg/vién nang), ta duoc
dinh (10 mg/vién nang), ta dugc tron chdy (10 mg/vién nang), tién
hanh dong nang. Vién nang EntVN thu dugc dat cac chi tiéu vé khol
luong (sai s6 khdng qua 7,5%), d6 ra (dudi 30 pht), cac chi tiéu vé
giéi han nhiém khuan, ham Iuong kim loai ning va lwong khuan lac
(3,3x10CFU/g). Vién nang EntVN dugc bao ché tir cac chang loi
khuan ban dia voi cac dac diém dé dang thich nghi va phu hop véi
ngudi Viét, nguyén liéu bao ché phd bién, quy trinh don gian, gia
thanh vira phai dap g dwoc nhu cau thj tredng Viét Nam.
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1. Giéi thiéu

Probiotic dugc T6 chirc Y t& Thé gioi va To chirc Luong thyc Thé giéi (WHO/FAO) dinh
nghia la nhitng vi sinh vat séng khi dua vao co thé véi lidu thich hop s& mang lai nhing hi¢u qua
tich cuc dbi vai sic khoe cua vat cha [1], [2]. Trong vong hai thap ky gan day, sy quan tdm va
nhu ciu cua nguoi tiéu dung vei probiotic ngay cang cao, tur d6 gop phan thiic day cac nghién
ctru lién quan dén linh vuc nay [3]. Hién nay, probiotic chtra cac chung loi khuan Enterococcus
faecium duoc coi 1a ché pham thé hé méi boi nhirng tac dung hiéu qua hd tro diéu tri cac bénh
duong tiéu hda, viém da day man tinh, loét da day, hoi ching rudt kich thich, viém tuy va viém
gan man tinh [4], [S]. Tuy nhién, day la cac chung giéng nhap khau, kho thich nghi, song trong
diéu kién song, tap quan an udng cua ngudi Viét Nam. Vi mong muon phét trién ché pham
probiotic va phl hop voi nguoi dan Viét Nam, nhom nghién ciu da tién hanh nghién ciu quy
trinh san xuat probiotic tir cac chung lgi khuin Enterococcus faecium F26BA va F54BA dugc
phat hién va phan 1ap tai Viét Nam. Day 1a cac chung loi khuan da dwoc nhém nghién ciu phan
lap tir nguon thuc pham ban dia Viét Nam, véi cac dac tinh quan trong nhu tinh khang khuan,
giam cholesterol, c6 tinh bam dinh va kha ning sdng trong méi trudng dich mat, pH thap. Panh
gia tinh an toan nhan thay cac ching khdng chia cac gen mi hoa gy doc, an toan trong céc thir
nghiém danh gia doc tinh cap, doc tinh ban trueong dién trén dong vat thuc nghiém.

Do dic tinh cua tung loai loi khuan khac nhau, véi mdi nhém loi khuan sé c6 cac quy trinh
san xut riéng phu hop voi loai do [6]-[8]. Cac san pham probiotic dat chat lugng, quy trinh san
Xuat phai tuan thu cac yéu cau khat khe: lya chon chung giéng, méi truong nudi cay, t6i uu quy
trinh 18n men, tao sinh khdi, pha tron ta dugc, dong vién. Khong nhiing vay, ché pham sau san
xuit phai dat duoc su can bang vé ty Ié probiotic, prebiotic, hwong liéu, mat do té bao [9]. Quan
trong nhat ché pham sau khi san xuat, mat do loi khuan 6n dinh >108CFU/g, khdng chira cac kim
loai nang, khong nhiém khuan [1], [10], [11]. Chinh vi vy, tién hanh nghién ciu xay dung quy
trinh san xuat vién nang cang probiotic 1a vo cling can thiét.

2. Phuong phap nghién ciru
2.1. Vit ligu

Chung gidng: 02 chung Enteroccus faecium F26BA va F54BA duoc phan 1ap tr mau thuc
phdm ban dia tai Viét Nam. Dit liéu trinh tu toan bo genome duogc ding ky tai ngan hang gen
(GenBank under the accession number) v6i ma tha te la JARGGMO000000000 va
JARDYX000000000. Sira bot Devondate nguyén kem, Uc. Bot dau nanh dugc bao ché tir dau
nanh (Glycine max) trong tai Viét Nam rang chin va nghién min. T4 dugc dat theo tiéu chuan
Duoc dién Viét Nam V [12].

2.2. Phwong phap nghién ciru
2.2.1. Tao sinh khéi giong khai déng

Chang gidng Enteroccus faecium F26BA va F54BA duoc hoat hoa trén méi trudng thach
MRS, nhan gidng khai dong lan luot trong ting chai thay tinh, mdi chai chira 01 lit dung dich
sira bot tiét tring tai cac nong do 5%, 10%, 15%. U tai nhiét do 37°C trong 72 gio trong ti am
CellXpert (Eppendorf). Ly tdm trén may ly tdm lanh Allegra X-15R (Beckman Coulter) vai toc
dd 4000 vong/phat trong 30 pht loai bé dung dich ndi. Kiém tra khéi luong sinh khéi tai tirng
nong do khac nhau.

2.2.2. Béng khé sinh khoi

San pham sinh khéi w6t thu dugc sau qua trinh 1én men, tién hanh dong kho loai bo nuéc lanh
tai -80°C trong vong 24 gio, 48 gio trén may say dong kho Biobase. San pham sau dong kho
dang khoi bot xop, toi, dugc str dung vao budc tron ta duoc.
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2.2.3. Quy trinh trén td diwoc dén va say kho

Str dung bot dau nanh phdi tron vai khdi bot chira ching Enteroccus faecium F26BA va
F54BA sau qua trinh dong kho sinh khéi. Tdi uu hoa cac cong thuc tron tai cac nong do khac
nhau CT1, CT2, CT3 va CT4.

CT1: Bot dau nanh: sinh khdi probiotic theo ty Ié 1:1

CT2: Bot dau nanh: sinh khdi probiotic theo ty Ié 2:1

CT3: Bot dau nanh: sinh khi probiotic theo ty Ié 3:1

CT4: Bot dau nanh: sinh khdi probiotic theo ty Ié 4:1

Sy han hop nguyén lidu theo dai nhiét do 35°C, 40°C, 45°C va 50°C trong 4 gio, 6 gio va 8
gi0. Panh gia chét luong thanh pham bot.

2.2.4. Khao sét céng thizc dong nang

Phuong phap déng nang: Bot nguyén liéu probiotic sau khi say kho dugc nghién nho va ray qua
ray 180 dé dat kich thudc tiéu phan phu hop. Bot duoc tron voi ta duge don (b6t dau nanh) va ta
duoc dinh (dung dich PVP K30 dugc tron voi ethanol 90% vaéi ty I€ 1:4, loc qua ray 250), sau do
xat hat qua ray 500, sdy hat & nhiét do 50°C cho dén khi dat d6 4m khoang 5%. Sang hat qua ray
250. Tron déu bot véi ta duge tron (talc). Pong nang sé 0 bang thiét bi vo nang ban tu dong.

Bang 1. Thanh phan céng thic bao ché vién nang

Thanh phén (1 vién 500 mg) CT5 CT6 CT17 CT8 CT9
Bot probiotic 460 460 460 460 460
Bot dau nanh 30 25 20 15 10
PVP K30/ethanol 90% (ty 1€ 1:4) 5 10 10 10 5
Talc 5 5 10 15 25

Khao st bot dong nang: Tién hanh khao sat bot dong nang tir 05 cong thirc (Bang 1) qua cac
chi tiéu:

+ Do ddng déu khdi luong: Lay 20 vién nang, thir 46 dong déu khéi lwong theo phwong phap
2, phu luc 11.3 Dugc dién Viét Nam V [12]. Yéu cau: Chénh léch khéi luong vién khong qué
7,5% so voi khdi lugng trung binh.

+ Do ré: Lay 6 vién nang, thir d6 ra cua vién nang biang may do do rd PTZ-S theo phuong phap tai
Phu luc 11.6 Dugc dién Viét Nam V [12]. Yéu cau: D6 ra cua cac vién nang khong qué 30 phit.

2.2.5. Kiém soéat chat lirong trong qua trinh san xudt

Tai mdi giai doan san xuat, tién hanh dinh luvgng mat do khuan lac Enteroccus faecium tai céc
diéu kién téi vu khac nhau theo TCVN 8177 (ISO 7889) [10] trén méi truong thach MRS. Kiém
tra tinh trang nhiém khuan cia san pham bang méi truong Liofilchem® Chromatic Detection.
Mbi truong chon loc ndy c6 kha niang phat hién ddng thoi cac nhém vi khuan gay bénh duong
rudt bang hién thi mau trén méi truong thach nudi cdy. Enteroccus faecium c6 mau xanh ngoc
lam, cac chung E. coli c6 mau hong tim, Klebsiella pneumonia mau xanh 14 cay. Truc khuan
Proteus mirabilis c6 mau nau, Pseudomonas aeruginosa mau vang nhat, Staphylococcus aureus
c6 mau trang kem.

2.2.6. Banh d@é én dinh san pham bgt va vién nang probiotic

Kiém tra cac chi tiéu cht lugng cua bot nguyén ligu va vién nang probiotic theo TCVN
9633:2013 [11]. V¢i vién nang, st dung bang phuong phéap 130 hoa cap toc d€ danh gia do on
dinh. Tién hanh danh gia trén 03 16 thir dwoc bao quan tai 40°C + 2°C, @6 am tuong doi cia
khong khi 75% + 5%.

3. Két qua va ban luan

3.1. Két qud tao sinh khéi giong khei déng
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Tai cac nong do sita khac nhau 5%, 10% va 15 % nhan thiy luong sinh khéi trong dung dich
sita 15% c6 hiéu suat tang sinh cao nhét. Kha ning sinh trudng cia ching E. faecium F26BA va
F54BA lan luot dat hiéu suat 77,3% va 98,6%. Sinh khdi mau tring duc, c6 mui thom nhe, thanh,
hoi chua (bang 2). Lya chon ndng d sita 15% cho qué trinh khai dong va tao sinh khdi ché phim
cho cac giai doan tiép theo.

Bing 2. Khdi hirong sinh khai sau 1én men
Khéi hrgng sinh khéi sau ly tim ting tai cAc ndng d sira (q)

Chiing

STT i6n Thé tich 5% 10% 15% 20%
glong (50 g/L) (100g/L)  (150g/L) (200 g/L)
1 E. faecium 1L 82 (tang 64% so v6i 168 266 332
F26BA khéi luong sita ban dau)  (68%) (77,3%) (66%)
E. faecium o 182 298 360
2 rsaBA 1L 85 (10%) (82%) (98,6%) (80%)
Hiéu SUét - Khoi lugng sau tang sinh— Khoi luong sita ban dau (1)

Khéi lugng ban diu

Mat do khuan lac cua sinh khéi sita 15% sau 72 gid 1én men dat 1,2x10CFU/ml, kiém tra
kha nang nhidm khuan trén méi truong thach Chromatic Detection, nhan thay chi ¢ chung E.
faecium c6 mau xanh lam, dich sinh khéi khdng nhidm khuan, ching gidng sinh truong va phéat
trién tot &"‘!D/h 1).

(@) (b)
Hinh 1. Khudn lgc E. faecium trén méi truong Chromatic Detection (a) va MRS (b)

3.2. Xdc dinh thoi gian dong khé sinh khoi

Qua4 trinh déng kho va tach nuéc 1am ting mat do khuan lac nhiéu 1an so véi lugng sinh khoi
sita ban dau. Khong nhiing vay, qua trinh dong kho con gitip bao toan sy song cia vi khuan. Viéc
xé4c dinh dugc thoi gian dong khd ngan nhat ma van dam bao du luong loi khuan va do am sinh
khdi gop phan tiét kiém nhién liéu ciing nhu rat ngin duoc thoi gian san xuat ché pham. Sinh
khdi uot duge dong kho va theo ddi sau 4, 8, 12, 24 va 48 gid. Sau 24 gio sinh khéi da duoc dong
kho hoan toan, su khac biét vé két qua dong kho sau 24 gio va 48 gio khdng co sur khac biét dang
ké, vi vay nhom nghién ciru lya chon thoi gian déng kho phu hop 1a 24 gio.

3.3. Két qud téi wu héa diéu kign tao bt khai probiotic

Yéu cau ddi véi cac cong thie phdi tron do 1a Tugng bot dau nanh tron déu voi san pham sinh
khdi chung gidng sau dong kho. Toan bd 16p dau nanh bao phu cac chung gidng. Bot dau nanh co
tac dung gilp cung cap thirc 3n cho chung gidng, gitp cac chung loi khuin c6 thé phét trién.
Chinh vi vay, ching t6i chon cong thicc CT4 (bot dau nanh: sinh khéi probiotic theo ty 1¢ 4:1),
toan bo lwong bot bao phu hoan toan cac chung giéng. Khong nhiing vay, CT4 va CT1 khdng c6
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su khéc biét vé mat do khuan lac (bang 3). Lya chon cong thac CT4 sir dung trong quy trinh tao
bot khéi s& giam chi phi san xuét va chat luong san pham khong thay doi.
Bang 3. Mdr dé khudn lac cua bét khoi probiotic
Mat d9 khuan lac Mat d9 khuan lac Mat d9 khuan lac

x10'°(CFU/qg) trong 4 gio (CFUI/g) trong 6 gio (CFU/g) trong 8 gio
30° 35° 40° 45° 30° 35° 40° 45° 30° 35° 40° 45°

CT1 11 5 5,2 5,2 0,5 5 52 52 05 50 52 52 05

CT2 1:2 4,5 45 4,2 025 41 425 42 02 45 45 42 025

CT3 1:3 3,6 3,6 3,6 0,16 36 36 36 006 36 36 36 016

CT4 1:4 45 4,5 4,5 0,15 4,45 4 33 01 45 42 335 0,15

Kiém soat do am cua ché pham la mot trong nhiing yéu cau quan trong trong san xuat vién

nang. Dé dam bao mat do khuan lac va do am toi thleu cua Vvién nang cung sau khi dong thanh
pham 1a <5%, nhdém nghién ctu lya chon nhiét do say bot tai 40°C trong vong 4 gio véi CT4. Do
am cua bot khéi sy CT4 tai 40°C 1a 4,5%, dap (mg yéu cau vé do am trong ché pham vién nang.
Nhu véy, cong thiuc CT4 dugc lya chon véi khoang thoi gian sdy 4 gio tai 40°C khong nhiing
dam bao mat do khuan lgi (4,5 x10° CFU/g), d6 4m theo yéu cau ma thoi gian san xuét rat ngan,
tiét kiem chi phi san xuat, giGp ha gi4 thanh san pham. Bot c6 mau vang nhat, thom mui sira.
Kiém tra chat lugng bot cao, khdng phat hién nhém vi sinh vat gay déc nhu ndm men, nim méc,
Staphylococci duong tinh coagulase, Salmonella spp., Listeria monocytogenes.

Céng Tylé
thiec  trgn

3.4. Két qud khdo sét cong thiec déng nang

Két qua danh gia khao sat cong thirc dong nang dugc trinh bay tai bang 4.
Bang 4. Két qua khdo sat cong thie déng nang

Chi tiéu danh gia CT5 CT6 CT7 CT8 CT9
Khdi lwong trung binh vién nang (mg) 487+15,6  491+9,5 501+8,7 505+11,8 507+10,9
Do ra trung binh vién nang (phut) 16+3,5 19+2,7 17431 14+2.8 13+3,6

Theo két qua khao sat cong thirc dong nang, CT7 c6 khdi luong dat duoc d6 6n dinh cao nhat
va c6 khdi luong dat véi muc tiéu bao ché vién nang 500 mg, do rd ciia vién nang & ca 5 cong
thirc déu dat yéu cau (dudi 30 phat). Vién nang cimg dugc bao ché theo CT7 c6 vé mau tim, bot
trong mau vang nhat, mui thom, do a am do duoc 1a 4,55%, do rd trung binh 1743,1 phut. Klem tra
chat lwong vién nang, khéng phat hién nhém vi sinh vat gdy doc nhu ndm men, nim mdc,
Staphylococci duong tinh coagulase, Salmonella spp., Listeria monocytogenes, ham lugng kim
loai nang Pb, Cd, Hg. Mat dé khuén lac ngay sau déng vién la 3,3x10%° CFU/g (dat so vdi tiéu
chuan probiotic cia WHO >10°CFU/g) [11]. Nhém nghién ciu lya chon CT7 dé tién hanh bao
ché va danh 1a do on dlnh cua V|en nang (Hmh 2).

(@) (b)
Hinh 2. B4t probiotic chuan bj déng nang (a) va vién nang sau khi thanh pham (b)

3.5. Pdanh dp on dinh vién nang probiotic
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Do 6n dinh cua vién nang duoc xac dinh bang phuong phap 130 hoa cip téc (bao quan & nhiét
d6 40°C £ 2°C, d6 am twong ddi cua khong khi 75% + 5%). Két qua phan tich cac chi tiéu ky
thuat theo sau 1 va 3 thang bao quan tai diéu kién 140 héa, mat 6 khuan lac giam tir 3, 3x10lo
CFU/g xudng lan luot 1a 3x10'° CFU/g va 5x10° CFU/g. Mat d6 khuan lac dap tmg duoc yéu cau
co ban vé cac san pham probiotic. Phén tich cac chi tiéu theo Duoc dién Viét Nam va TCVN
9633:2013, khong phat hién cac dau hiéu nhidm khuan, nhlem kim loai nang, cac chi s6 vé do ra,
do am, do dong déu khoi luong va tro toan phan dat yéu cau. Kiém tra ¢6 hoa tan cua vién nang
tai cac ndng d6 pH 1,2; 4,5 va 7,4 trong mdi truong dich mudi mat 0,3%, két qua tri gia Q% cua
vién nang 1a 70%, dap tmg duoc yéu cau dbi voi phép thir ¢6 hoa tan cua vién nang cing (bang
5) [11], [12].

Bang 5. Cac chi tiéu ky thugt sau 1,3 thang bdo quan bang phwong phdp ldo héa cap toc [12]

Chi tiéu ky thuat Mikc, yéu cau Sau 1 thang Sau 3 thang
Mat d6 khuan lac E. Faecium (CFU/g) >108 3x10%° 5x10°
bora Duéi 30 phat 28 phat 28,5 phat
b6 am, % <5 4,55 4,53
Do ddng déu khéi luong (mg/vién) 500 mg+6,6% 500 mg+6,5%
Tro toan phan % 3,53 3,52
Do tan Q% >70% - 70%
Gidi han nhidm khuan
Tong sé nam men, ndm mac (CFU/Qg) <10 <10 <10
Enterobacteriaceae (CFU/Qg) <10 <10 <10
Staphylococci duong tinh coagulase (CFU/Q) <10 KPH KPH
Salmonella spp. KPH KPH KPH
Listeria monocytogenes KPH KPH KPH
Kim loai nang (Pb,Cd, Hg) <1,00 mg/kg KPH KPH

*KPH: Khong phat hién

Nhu vdy, dén thoi diém hién tai, c6 thé xéc dinh duoc han sir dung cua vién 1a 6 thang trong
dieu kién binh thuong. Nhom nghién ctu tiep tuc danh gia d6 on dinh vién nang probiotic tai thoi
diém sau thang trong diéu kién lao hoa cap téc dé xac dinh chinh xac han sir dung cta vién nang
probiotic.

4. Két luan

Nhoém nghién ciru dd xay dung va téi wu thanh cong quy trinh san xuét probiotic tir chung loi
khuan Enteroccus faecium F26BA va F54BA. Cac chi tiéu ky thuat dat theo tiéu chuan trong
nude doi véi cac san pham sita 18n men. Quy trinh cdng nghé khong qua phac tap, nguyén vat
liéu bot dau nanh duoc trong rong réi tai Viét Nam, chung loi khuan ban dia véi cac dic diém dé
dang thich nghi va pht hop véi nguoi Viét, dap ung dugc nhu cau thi truong Viét Nam.

Vién nang probiotic 500 mg dwgc bao ché thanh cong véi thanh phan: Bot nguyén liéu
probiotic 460, bot dau nanh 20, PVP K30 10, talc 10. Mat d6 khuan lac E. faecium cta vién nang
sau 3 thang bao quan & diéu kién 140 hoa cap toc dat 5x10° CFU/g.
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