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UNG DUNG VI KHUAN LACTIC TRONG SAN XUAT THU NGHIEM
NUOC TAY RUA SINH HOC TU NUOC CHUA TAU HU

Luu Minh Chéu, Tran Thj Thio Nguyén, Ly Thi Thay Duyeén, Tran Thi Xuan Nghi,
Lé Quoc Viét, Bui Hoang Diang Long, Nguyén Ngec Thanh, Huynh Xuan Phong”
Vién Nghién ciru va Phat trién Cong nghé Sinh hoc - Pai hoc Can Tho

TOM TAT

Nghién ctru ndy nhiam san xuét thir nghiém nudc tay rira sinh hoc tir qua trinh 1én men acid lactic
bang nudc chua tau hi. Muoi chung vi khuan lactic dugc thir nghiém 1én men acid lactic & 37°C
va duoc khao sat kha niang khang khuan véi chiing chi thi 1a Bacillus subtilis. Diéu kién t6i wu cho
qua trinh 1én men acid lactic dwoc khao sat va dich 1én men duoc kiém tra kha ning tay ria
carbohydrate, protein va lipid. Két qua c6 6 chung (L. casei L9, L. acidophilus L11 va L.
plantarum (L26, L30, L37 va L52)) duoc tuyén chon do c¢6 kha nang 1én men tSt voi ham luong
acid lactic trong khoang 2,78-3,08 g/L. Sau chung nay déu cé dic tinh khang khuéan chi thi B.
subtilis. Trong d6, ching L. plantarum L30 c6 kha ning tao ving khang khuén cao nhét, dat 16,33
mm. Diéu kién thich hop cho san xuét acid lactic tir nwéc chua tau hu ciia chung L30 dugc xac
dinh voi ham luong duong 7,73% (w/v), pH 5,54 va mat s6 gidng chung 107 t& bao/mL véi ham
lwong acid lactic dat 10,03 g/L va 10,39 g/L & quy md 100 mL va 1 L. Dich 1én men & ndng do
acid lactic 1,0% (w/v) c6 kha ning tiy rira carbohydrate, protein va lipid v6i hiéu suét 1an luot 1a
96,49%, 93,31% va 90,91%. Ham luong chat hoat dong bé mit phi hop cho kha ning tay ria
duoc xac dinh & 10% CAPB véi hiéu suat téy rira carbohydrate, protein va lipid dat lan luot 1a
97,91% , 98,08%, 93,00%.

Twr khoéa: Khd nang khang khuén; 1én men acid lactic; nwéc chua tau hi; nudc tcfy rica sinh hoc;
vi khudn lactic.
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ABSTRACT

This study attempted to produce a bio-detergent from lactic acid fermentation using tofu sour
liquid. Ten strains of lactic acid bacteria were tested for lactic acid fermentation at 37°C and were
analyzed for antibacterial activity against Bacillus subtilis as the indicator strain. The optimal
conditions for the fermentation were investigated and the fermentation products were tested for
the ability to clean carbohydrate, protein and lipid. As a result, 6 strains (L. casei L9, L.
acidophilus L11, and L. plantarum (L26, L30, L37 and L52)) were selected due to their highest
fermentation ability with the highest lactic acid content at 2.78-3.08 g/L. These 6 strains all had
antibacterial properties with indicating B. subtilis and created an antibacterial range of 16.33 mm
with L. plantarum L30. The suitable conditions for lactic acid production from tofu sour liquid of
L. plantarum L30 are determined at a sugar content of 7.73% (w/v), pH 5.54 and lactic bacteria
inoculum 107 cells/mL with a content of lactic acid reached 10.03 g/L and 10.39 g/L at 100 mL
and 1 L scales, respectively. Fermented liquid at 1.0% (w/v) lactic acid has the ability to clean
carbohydrates, proteins and lipids with the efficiency of 96.49%, 93.31% and 90.91%,
respectively. The suitable surfactant content was determined at 10% CAPB, with the carbohydrate,
protein and lipid cleaning efficiency at 97.91%, 98.08% and 93.00%.

Keywords: Antibacterial ability; lactic acid fermentation; tofu sour liquid; bio-detergent; lactic
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1. Gi6i thiéu

Tir 1au, vi khuan acid lactic (LAB) va acid
lactic dd dugc Gng dung rong rai trong nhidu
linh vyc va dong vai trd quan trong trong
cudc sdng cua con nguoi. Ban chit cua qua
trinh 1én men acid lactic 1a sy chuyén hoé
duong glucose thong qua qué trinh dudng
phén va l1én men tao thanh acid. Acid lactic va
mot sb hop chét sinh ra trong qué trinh 1én
men nhu bacteriocin da dugc ung dung trong
bao quan thyc pham, y té, duoc phdm va cong
nghé vat li€u [1]. Mot trong cac ung dung
tiém nang cua acid lactic 1a san xuit chat tay
ria. Voi dac tinh nay, acid lactic lam tang
tinh hoa tan ciia chit bin va giam twong tac
v&i vat can 1am sach.

Cung véi su phét trién cua hoa hoc tong hop,
nudce rua chén la mdt trong nhitng loai nude
tay rira pho bién nhét trong cac gia dinh hién
nay. Tuy nhién, nhiing loai nudc tay rira cong
nghiép da phan déu duogc san xuét tir cac chat
hoa hoc. Nhimng chit nay c6 nguy co dan dén
gdy viém da kich thich va néu khong dugc
rira sach sé€ luu lai trén chén dia va dua vao co
thé s& gdy anh huong nghiém trong tGi stc
khoe ngudi sir dung. Do d6, viéc thay thé
nude rira chén hoa hoc bang cac loai hop chat
c6 ngudn gbe ty nhién dé dam bao an toan
strc khoé 1a can thiét.

Tau hii 13 loai thuc pham phd bién trong nén
4m thuc Viét Nam va duoc san xuét ngay
cang nhiéu trén quy mé 16n. Tuy nhién, quéa
trinh san xuat tau ha sinh ra nhiéu phu phdm
trong d6 c¢6 nudc chua tau ha, néu khong
dugc xir Iy dung cach, déu bi thai ra méi
truong gy 6 nhidm va tao mui hdi cho ngudn
nude ngot va nude ngam. Vi thé, da c6 nhiéu
nghién ctru 1am giam 6 nhiém nhu nudi cay vi
tao Chlorella sp. trong nuéc thai cua nganh
cong nghiép tau ha [2], san xuét bio-hydrogen
tir chat thai ché bién tempeh va tau ha [3].
Nuée chua tau hu duge biét dén nhu mot
ngudn dinh dudng tét dé san xudt sinh khdi va
bacteriocin tir vi khudn lactic nho vao su da
dang cac chét dinh dudng con soét lai tir dau

nanh. TU cac van dé trén, nghién ctru dugc
tién hanh v6i muc dich sa dung vi khuan
lactic va ngudn nudc chua tau ha dé 1én men
lactic. Déng thoi, thtr nghiém st dung san
phém 1én men dé tao ra mot loai nude téy ria
sinh hoc vira hi¢u qua, vira c6 kha nang khang
khuan, ciing 1a d& gép phan han ché 6 nhiém
moi trrdng va gidm chi phi xt li nudce thai.

2. Phwong phap nghién ciru

2.1. Nguyén vit liéu va héa chit

Nuée chua tau hi duge thu tir co s san xuét
tuong chao Vinh Tran (phuong An Hoa, quan
Ninh Kiéu, thanh phd Can Tho) va duoc loc
qua vai the trudc khi st dung. Muoi ching
LAB duoc tuyén chon va luu tri tai Phong thi
nghiém Cong nghé Sinh hoc Thuc phém,
Trudng Pai hoc Can Tho gébm Lactobacillus
delbrueckii L2, L. plantarum (L7, L26, L30,
L37, L39, L52 va L54) L. casei L9, L.
acidophilus L11 [4]. Mo6i truong MRS (De
Man, Rogosa, Sharpe), moi truong TSB
(Trypto-casein soy broth), agar, CaCOs, NaOH
0,IN (Viét Nam), bovine serum albumin
(Rockford, Hoa Ky), D-glucose, H:SOs4,
phenol, coomassie brilliant blue (Merck, Pic);
akyl polyglucoside (APG), cocamidopropyl
betaine (CAPB) (Azelis, Bi); B nhu¢m Gram,
thudc thir oxidase va catalase (Coéng ty Nam
Khoa Biotech, Viét Nam).

2.2. Tuyén chon cdc chiing LAB c6 khd
nang lén men acid lactic trong moi truong
nwdec chua tau hi: Nhim muc dich danh gia
kha nang 1én men cua cac chung LAB ¢ 37°C
trong mdi trudng nudce chua tau hi. Vi khuan
duoc chuan bi trong 6ng nghiém chira 5 ml
moi truong MRS 1ong va U lic ¢ nhiét do
phong (28-30°C) trong 48 gio. Nudc chua tau
ha duoc loc qua vai the dé loai bo phé”m 16n
can tau hu va diéu chinh pH 6,5 bang NaOH 1
N. Chung 1 mL dich tang sinh (mat s6 10° té
bao/mL) vao céc binh tam giac chira 99 mL
nudc chua tau hu (da khi trung & 121°C trong
20 phut), lic déu va u & 37°C trong 7 ngay.
Ham lugng acid tong sau mdi ngay 1én men
duogc xac dinh bang phuong phap chuan do st
dung NaOH 0,1 N [5].
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2.3. Khdo sdt khd ning tao chit khdng
khudn ciia cdc chiing LAB: Nham khao sat
kha niang khang khudn cua cac ching LAB
dugc tuyén chon trén méi truong MRS. Céc
bude tién hanh theo phuong phap ciia Annuk
(2003) [6]: cdy cac ching LAB doc theo mét
duodng thang trén dia thach MRS chira 0,2%
CaCO; va u & 37°C trong 24 gio. Tién hanh
cay vi khuan B. subtilis theo c4c vach ngang
vudng goc véi vach vi khuan da moc (cay tir
mép dia petri vao trong), tiép tuc u & 37°C
trong 24 gio. Kha nang khang khuan duoc
xac dinh bang cach do khoang cach ving
khang khuan theo don vi mm.

2.4. Téi wu héa diéu kién lén men acid lactic
trong nwoc chua tau hii: Ching LAB c6 kha
ning 1én men va tao chat khang khuan tot
nhét tir cac thi nghiém trén duoc tuyén chon
sir dung trong thir nghiém nay. Vi khuén duogc
tang sinh trong moi trudng MRS cho dén khi
mat s6 dat 10° té bao/mL. Thi nghiém duoc
thuc hién voi 99 mL nude chua tau hu 1é€n
men & 37°C v6i 3 nhan t6: mat sb gidng
chung (10°%, 10° va 107 tb/mL), ham luong
duodng ban dau (3, 6 va 9%) va pH (5, 6 va 7).
Sau d6, tién hanh thir nghiém 1én men acid
lactic tir nudc chua tau hi & quy mo 1 lit.

2.5. Khdo sat khd néng tiy rica ciia dich lén
men acid latic tiv nwéc chua: Nham khao sat
kha ning tdy rira cta dich 1én men acid lactic
dbi v6i 3 yéu td gdbm carbohydrate (sucrose),
protein (yeast extract) va lipid (dau dau nanh).
Diia thay tinh khoang 2 cm duoc 1am ban véi
duong, protein va lipid. Tiép theo, rira dila
thuy tinh bang cach cho diia vao trong dich
1én men, lic trong 10 phut, sau d6 chuyén vao
trong binh tam giac chita nudc may, tiép tuc
lac trong 5 phiit. Cudi cing xac dinh luong
bam c6 trén bé mit diia thiy tinh cua 3 yéu t6
khao sat. So sanh kha ning tay rira ciia dich
1én men voi nude téy rira héa hoc va sinh hoc
trén thi truong. St dung phuong phap Phenol
— Sulfuric xac dinh ham lugng duong [7], xac
dinh ham lugng protein bang phuong phap
Bradford [8] va dua trén chi s6 xa phong dé xac

dinh ham luong lipid [9]. Hiéu suit tinh dua
trén luong chét ban bam trén bé mit diia trude
va sau khi rira. Trong d6 a 14 lwong chét ban bi
loai bo, b 1a lwong chit ban bam ban dau.

H :%xlOO(%)

2.6. Khdo sdt anh hwong ciia chit hoat dong
bé mat dén kha nang tiy riva ciia dich Ieén
men: Nham khéo sat ham lugng chit hoat
dong bé mat bd sung thém vao dich 1én men
cho kha ning tao bot va giam strc cing bé mat
ctia chat ban. Thir nghiém duoc tién hanh vai
2 loai chét hoat dong bé mit ¢o nguén géc tu
nhién gdm APG va CAPB & 2 nong d6 10%
va 15%.

2.7. Phén tich va xi¢ Iy két qud: Két qua dugc
xir Iy va v& biéu db bang phan mém Microsoft
Excel 2013 (Microsoft Corporation, Hoa Ky).
S6 liéu duoc xir 1y thong ké bang phan mém
Statgraphics ~ Centurion ~ XVI  (Statpoint
Technologies Inc., Hoa Ky).

3. Két qua va thao luin

3.1. Khd ndng lén men acid lactic ciia cdc
chiing LAB trong méi trwong nwdc chua tau
hii ¢ 37°C

Két qua ¢ bang 1 cho thiy, sau 1 ngay Ién
men, ham luong acid ting dan, dat tir 1,88 g/L
dén 2,85 g/L. Nhin chung, ham lugng acid
lactic sinh ra ctia cac ching c6 sy ting giam
khong déu trong nhiing ngay dau. O ngay lén
men thir 4 thi cac chung déu sinh acid & muc
on dinh va khong c6 su khac biét vé y nghia
thong ké. O ngay thir 5, ham lugng acid ting
va dat cao nhét ¢ hau hét cac chung (trir L52)
dat tir 2,48 dén 3,00 g/L. Sau ngay 5, ham
luong acid giam dan. Theo Leroy (2001), khi
budc vao pha quan binh cia qua trinh nudi
ciy theo mé (batch fermentation), kha ning
tang sinh vi khuan cham, dinh dudng mai
truong giam dan dén kha ning 1én men suy
giam [10]. Trong qua trinh 1én men phu cda vi
khuan lactic theo nghién ctru cua Elferink
(2001), vi khuén lactic thich tmg véi diéu
kién dinh dudng han ché ¢ pH thip bang cach
tiéu thu chinh acid lactic. Lic ndy, mdi mol
acid lactic dugc chuyén thanh khoang 0,5 mol
acid acetic, 0,5 mol 1,2-propanediol va
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ethanol. O do pH trén 5,8 hau nhu khong cé
su giam acid lactic dugc tim thdy [11]. C6 thé
thdy, ham luong acid lactic cao nhat & ngay
1én men tht 5. Trong d6 chung L. plantarum
L30 cho ham Iugng acid lactic cao nhat (3,08
g/L), khac biét co ¥ nghia vé mit thong ké ¢
muc 5% so voi cac ching con lai voi do tin
cay 1a 95%, ké dén la ching L9, L37, L52,
L11 va L26 v6i ham lugng acid lactic lan luot
dat 3,00 g/L, 3,00 g/L, 2,85 g/L, 2,78 g/L,
2,78g/L. Ching cho ham lugng acid lactic
thap nhat 1a L54 (2,48 g/L).

3.2. Khd ning tgo chit khing khudn ciia
cdc chiing LAB dwoc tuyén chon

Theo két qua & bang 2, 6 chung dugc tuyén
chon déu co kha ning khang khuén. Trong do,
4 chung co tinh khang trung binh véi chiéu
rong ving khang khuan 12,00-16,33 mm va 3

chung c6 tinh khang yéu véi chiéu rong ving
khang khuan 10,66-11,00 mm. Trong dé, L.
plantarum L30 c6 kha nang tao khoang khang
khuén 16n nhét dat 16,33 mm (Hinh 1). C6 thé
thdy, hoat tinh khang khuan cé sin trong té
bao LAB di co tic dong wc ché sy sinh
truong cua B. subtilis [12]. Két qua nay tuong
dong vai Lertcanawanichakul [13] khi nghién
ctru trén 40 ching vi khuan lactic dugc phan
1ap tir cac loai thyc pham 1én men thi hau hét
céc ching phén 1ap cho thiy su trc ché chng
lai cac nhom vi khuan ddi khang. Dya vao két
qua nay, L. plantarum L30 dugc chon dé thuc
hién thi nghiém t5i uu hoa didu kién san xuét
acid trong nudc chua tau hu vi vira c6 kha
nang 1én men manh ciing nhu kha nang khang
khuan cao hon so v&i cac chung con lai.

Béang 1. Ham heong acid tong (g/L) sinh ra & cdc ngay lén men cia 10 ching LAB

Chiing Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
L2 2,40P 2,10¢ 2,25b¢ 2,48? 2,63 2,33¢ 2,55¢
L7 2,63%® 2,33° 2,702 2,632 2,70° 2,550 2,55
L9 2,55° 2,323° 2,33 2,407 3,00% 2,852 2,252
L11 1,95¢ 2,480 2,48 2,702 2,783bcd 2,550 2,702
L26 2,852 2,48b¢ 2,702 2,552 2,783bcd 2,70% 2,55%®
L30 2,55° 2,40¢ 2,48® 2,55% 3,08? 2,40« 2,857
L37 1,88° 2,782 2,70 2,552 3,00% 2,70% 2,55%®
L39 2,63%® 2,480 2,10° 2,552 2,63 2,40 2,48
L52 2,55P 2,70% 2,330 2,702 2,85%¢ 2,63%¢ 2,25%
L54 2,40P 2,78° 2,700 2,782 2,48¢ 2,63%¢ 2,40

*Ghi cha: Gid tri trong bang la trung binh cia 3 lan Idp lai, trong ciing mot cot cde chiv s6 mii giong nhau

thi khdc biét khéng c6 y nghia thong ké 5% (P<0,05).

4
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Hinh 1. Hoat tinh khéing khudn ciia ching L. plantarum L30
Bang 2. Kha nang khang Bacillus subtilis ciia cdc ching vi khudn acid lactic tuyén chon

Chiing LAB  Khoang cich khing khuin (mm) Ching LAB Khoing cich khing khuin (mm)

L30 16,332
L26 16,00?
L9 12,33°

L37 12,00°
L11 11,00°
L52 10,67°

*Ghi cha: *Ghi chu: Gid tri trong bang la trung binh cua 3 lan 1dp lai, trong ciing mét ¢ét cdc chir s6 mii
giong nhau thi khdc biét khéng cé y nghia thong ké 5% (P<0,05).
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Bang 3. Khad nang lén men acid lactic ciia L. plantarum L30 6 cdc diéu kién toi wu héa

Pwong-  Ham lugng Puong — Ham DPuwong -  Ham luwgng

pH - Log acid lactic  pH pH-Log Ilwengacid pH pH - Log acid lactic  pH
mat so (g/l) mit sb lactic (g/l) mat so (g/1)
3-5-5 4,65 3,89 6-5-5 9,23 3,51 9-5-5 7,651 3,52
3-5-6 4,50° 3,87 6-5-6 9,00 3,48 9-5-6 7,508 3,49
3-5-7 8,70%de 3,65 6-5-7 9,45° 3,40 9-5-7 9,00 3,44
3-6-5 5,33KImn 3,83 6-6-5 5,48 3,83 9-6-5 8,930 3,58
3-6-6 5,70 3,79 6-6-6 6,08’ 3,86 9-6-6 8,10¢°f9 3,63
3-6-7 8,200%f 3,64 6-6-7 9,23 3,60 9-6-7 11,332 3,54
3-7-5 4,80!mno 3,94 6-7-5 5,48 3,75 9-7-5 4,73mne 3,84
3-7-6 5,00 Im 3.8 6-7-6 6,08' 3,75 9-7-6 4,58° 3,74
3-7-7 6,83" 3,65 6-7-7 7,731 3,62 9-7-7 8,259%f 3,55

*Ghi chu: Gia tri trong bdng la trung binh cua 3 lan Idp lai, trong ciing mt cét cdc chir s6 mii giong nhau
thi khac biét khong co y nghia thong ké 5% (P<0,05).

Acidlactic (g/L)

T
-1 —¢6s8
1—n
J1— 1
] —380
11— s
1—s8
1—
11— 9
100
1 — 104
1 — 18

Acid lactic (g/L)

-4 — 12

Hamluong duong (%)

7
Ham luong duong (%)

Hinh 2. D6 thi mdt dap tng va dwong mike thé hién s tac dong ciia mdt sé giong ching, ham lwong dwong
va pH 1én kha nang sinh acid cia L. plantarum L30

3.3. Téi wu héa diéu kién lén men acid lactic
trong nwéc chua tau hii bang LAB

Két qua téi uu hoa kha nang sinh acid cua L.
plantarum L30 ¢ cac ham lugng duong, pH
va mat sd chung dugc trinh bay ¢ bang 3 va
Hinh 2. S liéu cua thi nghiém duoc ghi nhan
va phan tich biang phan mém thong ké
Statgraphic Centurion XVI thu dugc phuong
trinh:

Ham lugng acid = -22,2833 + 8,67778*X +
14,1458*Y - 7,35*Z - 0,0694444*X*X -
1,09792*X*Z - 1,21042*X*Y - 0,7375*Y*Y
- 0,86875*Y*z + 1175*Z2*Z +
0,175*X*Y*Z.

Trong dé: X la ham leong dwong ban dau (3-
9%), Y la gid tri pH (5-7), Z la log mdt s6
giong ching (5-7 log th/mL).

Tir phuong trinh hdi quy, 1y dao ham theo
ting bién s6 duong va pH, ham lugng duong
7,73% (w/v), pH 5,54 va mat sb gidng ching

la log 7 (107 t& bao /mL) la diéu kién t6i wu
cho kha nang sinh acid lactic trong nudc chua
tau hu. So voi 1én men trong nudce chua tau hu
khi chua t6i vu héa & bang 2, ham lugng acid
lactic ting tir 3,08 g/L 1én dén 10,03 g/L (gip
khoang 3,3 1an) cho thdy qua trinh t6i wu hoa,
cac yéu to moi truong ¢ thi nghiém nay 1a cé
hiéu qua. Mat sb giéng ching 13 log 7 (107 té
bao/mL) dugc sir dung trong bb tri thi nghiém
va thu duoc két qua cao ¢ tat ca cac nghiém
thuec.

Xét vé pH, pH 7,0 cho ham luong acid thip
hon pH 5,0 va 6,0. Két qua nay twong dong
v6i nghién ciru cia Khalid (2011) vé ting
truong t6i uu cho LAB 1a ¢ pH 5,5-5,8 [14].
Tir két qua cho théay, ching L. plantarum L30
dugc kich thich san xuét acid lactic & pH 5,54
1a hoan toan thich hop.

Tom lai, cac yéu té nhu ham luong duong,
pH va ndng d6 giéng chung c6 tic dong dén
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kha ning sinh acid lactic. Két qua ¢ bang 3
cho thdy nghiém thirc 6-5-7 va nghiém thuc
9-6-7 sinh acid lactic c6 khac biét y nghia vé
mat théng ké so voi cac nghiém thire con lai.
Do d6, diéu kién t6i uvu dé xuat qua phan tich
thong ké hoi quy mit dap ing cho ham luong
duong 7,73% (w/v), pH 5,54 va mat sb gidng
chung 1a log 7 (107 té bao /mL) thi ham luong
acid lactic sinh ra khoang 10,03 g/L 1a chip
nhan duoc. O thi nghiém nay, ham lugng acid
lactic sinh ra trong mdéi trudng nudc chua
(10,03 g/L) véi ham lugng duong 7,73%
(w/v), pH 5,54 va mat s6 gidng chiing 1a log 7
(107 t& bao/mL) 1a thap hon so véi nghién ctru
cua Ngo et al. [15]. Tuy nhién, viéc str dung
nuée chua dé 1én men acid lactic mang lai y
nghia kinh té hon va c6 tiém ning san xuat &
quy mé 16n. Tuy nhién, viéc bd sung thém
nhiéu ngudn dinh dudng c6 thé gitp ting kha
nang sinh acid lactic trén nhya cdy Doac
nhung lai gdy ton kém chi phi dé san xuat
acid lactic & quy mo cong nghiép [16]. Do do,
viéc 1én men acid lactic tir viéc tan dung nudce
chua tau hu mang lai ¥ nghia kinh té trong
viéc tao ra nudc téy ria sinh hoc thay vi viéc
thu hoi acid lactic.

*Kh4 ning lén men acid lactic tir nuéc
chua tau hii & quy mé 1 lit: O quy mé 1 lit,
diéu kién t6i uu duogc dé xuét boi phan mém
Statgraphics Centurion version XVI cho két
qua ham luong acid lactic sinh ra dat 10,39
g/l. Tuy thip hon nghiém thtc 9-6-7 & bang
3 (ham luong acid lactic 1a 11,33 g/l) nhung
khong nhiéu 1a do sy trc ché co chét hodc tc
ché san pham va luong chat dinh dudng bi
han ché [17]. Vi vay, diéu kién duogc chon
qua phan tich bang phan mém 1a co thé chap
nhén duoc.

3.4. Kha nang tdy rira ciia dich 1én men
acid lactic tir nuwdc chua tau hii

Két qua & bang 4 cho thiy, kha ning ty rira
cua dich 1én men tor nuéc chua khong co y
nghia khac biét thong ké vdi cac mau nudc
rira chén sinh hoc va hoéa hoc cd trén thi

truong. Trong d6, hiéu sudt rira duong cua
mau nudc ria chén héa hoc 1 cao nhit voi
98,10%, ké dén 1a sinh hoc véi 97,2% va cua
dich 1én men trong nghién ctru nay la 96,49%.
Tuong ty, dbi véi protein thi kha ning tay ria
ciing khong c6 sy khéac biét vé y nghia thong
ké voi hiéu suat rira cua cac miu héa hoc,
sinh hoc va dich 1én men lan lugt 1a 98,75%,
96,99% va 94,88%. Khi rira bang dich 1én
men acid lactic thi hiéu suét rira lipid giita co
nude tay rira khong c6 khéac biét c6 y nghia vé
mit thong ké voi hiéu suat cia mau nudc ria
chén hoa hoc 1a 92,83%, sinh hoc 1a 90,24%
va dich 1én men 1a 90,91%. Theo Lichtenberg
(2013) thi co ché tiy rira cac vét ban diu bang
cac dich acid lactic nho vao tinh dinh hudng
wa nu6e ky nude tao ap sudt hoa tan chét ban.
Diéu nay s& gitip cho viéc phan tan cac vét
ban dau dudi dang nhil twong, ngin khong
cho vét ban bam tr& lai trén bé mat da duoc
tay rira [18].

3.5. Anh hwéng ciia chit hoat dpng bé mdt
dén kha néng tdy rira ciia dich 1én men

Két qua thir nghiém thiy kha ning tay rira cia
dich 1én men sau khi bd sung chit hoat dong
bé mit ting 1én va giita 2 loai chit (APG va
CAPB) ciing nhu giita cac ndng do bd sung
khong co su khac biét y nghia vé mat thong
ké (Bang 5). So vdi APG, CAPB cho kha
nang tiy rira khong khac biét véi chi phi thap
hon. O néng do 10% va 15%, cac nghiém
thire hiéu suat tay rira chat ban 1a khong khac
biét c6 y nghia. Do CAPB duogc biét dén 1a
mot chét hoat dong bé mat ludng tinh dugc
tong hop bang dau dira [19]. Véi wu thé an
toan, & nong do 10% (v/v) cho thay hiéu qua
tay rira duong, protein va lipid cua dich 1én
men duogc bd sung dat lan luot 97,91%,
98,08% va 93,00%, cao hon hiéu qua tay ria
ctia dich 1én men trudc khi bé sung CAPB
(twong mg 1a 96,49%, 94,88% va 90,91%).
Ham lugng chét hoat dong bé mat trong gidi
han cho phép ctia TCVN 6971:2001 vé nudc
tay rira [20]. Tir d6 cho thiy viéc bo sung chat
hoat dong bé mit 13 ¢ hiéu qua.
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Bang 4. Kha ndng tdy rira dwong, protein va lipid ciia dich 1én men nwée chua tau hi

MAu nwéc tiy rira

Higu suat tay rira

Hiéu suat tay rira Higu suat tay rira

dwong (%) protein (%) lipid (%0)
Nudc rira chén héa hoc 98,102 98,752 92,832
Nudc rira chén sinh hoc 97,20% 96,992 90,242
Dich sau khi Ién men lactic 96,49b 94,882 90,912

Bang 5. Khd ndng tdy rita dwong, protein va lipid cia dich 1én men niede chua tau hii

khi bé sung chdt hoat dong bé mdt

Hiéu suat rira duong

Hiéu suat rira protein  Hi¢u suat rira lipid

Nghiém thic (%) (%) (%)
Dich 1én men + 15% APG 98,06% 98,04% 93,98?
Dich 1én men + 15% CAPB 97,252 97,662 91,122
Dich 1én men + 10% APG 98,107 97,972 92,842
Dich 1én men + 10% CAPB 97,917 98,082 93,002

4. Két luan

Trong muodi ching LAB dugc thir nghiém 1én
men nude chua tau hu, 6 ching (L. casei L9,
L. acidophilus L11 va L. plantarum (L26,
130, L37 va L52)) dugc tuyén chon véi ham
luong dat 2,78-3,08 g/L, trong d6 ching L.
plantarum L30 1én men acid t6t nhat. Bén
canh d6, sau chung nay thé hién kha ning
khang khuan chi thi B. subtilis véi chiéu rong
vung khang khuin trong khoang 10,67-16,33
mm. Trong d6, L. plantarum L30 c6 chiéu
rong khang khuan cao nhét (16,33 mm). Diéu
kién thich hop cho kha nang sinh acid lactic
tu nude chua tau hu cua ching L. plantarum
L30 dugc xac dinh & ham lugng duong
7,73%, pH 5,54 va mat s6 giéng ching log7
té bao/ml, ham lugng acid lactic dat cao nhat
o muc 10,03 g/L. Khi tang quy mo 1én 1 lit,
chung L. plantarum L30 c6 thé thich ting va
lén men tao ham lugng acid lactic dat 10,39
g/L. G ham lugng acid lactic 1,0% (w/v), dich
1én men acid lactic tir nudc chua tau ha thé
hién kha ning tiy rta hiéu qua déi v6i dudng,
protein va lipid voi hidu suét tay rira 1an luot
la 96,49%, 94,88% va 90,91%. Ham lugng
chét hoat dong bé mat phu hop cho kha nang
tay rira dugc xac dinh & 10% CAPB véi hiéu
suét tiy rira carbohydrate, protein va lipid dat
lan luot 12 97,91%, 98,08% va 93,00%.
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