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ABSTRACT

Lactic acid fermentation can add value to molasse and reduce pollution.
The objectives of this study were to select and analyze for the fermentation
by seven strains of lactic acid bacteria (L7, L9, L11, L26, L30, L37 and
the control strain of Lactobacillus thermotolerans) using sugarcane
molasses, a low-cost material from Phung Hiep sugar factory. Among
them, Lactobacillus casei LY could ferment and create 10.20 g/L total acid
content after 5 days which is higher than that of the control Lactobacillus
thermotolerans (9.40 g/L after 7 days). The suitable conditions for lactic
acid fermentation from molasses were determined at pH 6.0, 8% (w/v)
total sugar, 107 cells/mL inoculum. In the suitable conditions,
Lactobacillus casei L9 could create 18.30 g/L lactic acid after a 6-day
fermentation.

TOM TAT

Lén men acid lactic c6 kha nang tao gia tri gia tang cho ri duong va giai
quyét é nhiém méi truong. Dé tai nay dwoc tién hanh véi muc tiéu tuyén
chon va khao sdt qua trinh lén men acid lactic tir vi duong, mot nguon phu
pham thu tie nha may dwong Phung Hiép, sir dung 7 chiing vi khudn lactic
chiu nhiét (L7, L9, L11, L26, L30, L37 va chung doi chung Lactobacillus
thermotolerans). Trong do, Lactobacillus casei L9 co kha nang [én men
16t nhat 6 39°C tao ham lwong acid lactic dat 10,2 g/L sau 5 ngay 1én men,
cao hon so véi ching doi chimg Lactobacillus thermotolerans (9,4 g/L
sau 7 ngay). Piéu kién thich hop cho 1én men acid lactic tir vi deong la &
PH 6,0, sucrose 8% (w/v), mdt sé giong ching 107 té bao/mL. O diéu kién
thich hop, Lactobacillus casei L9 ¢6 kha ning chuyén hod tao 18,30 g/L
acid lactic sau 6 ngay lén men.

Trich din: Bui Hoang Pang Long, Pham Quang Sin, Huynh Xuén Phong, Nguyén Ngoc Thanh va Ng6 Thi
Phuong Dung, 2019. Khao sét diéu kién 1én men acid lactic tir ri duong su dung vi khuén lactic
chiu nhiét. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(2):

103-109.

1 GIOI THIEU

‘Acid lactic 1a mdt trong nhing gbc acid hiru co
pho bién nhat trong tw nhién va dugc ing dung rong
rai trong cac nganh cong nghi¢p y dugc, my pham,

héa chat va dic biét 1a thuc phém (Narayanan ef al.,
2004). Theo théng ké, lugng ti€u thy acid hang nam
tang tur 12-15% v6i 50% luong acid lactic san Xuét
moOi ndm dugc sir dung vao cac nganh cong nghiép
thuc pham va giai khat. Bén canh d6, nhu cau acid
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lactic cho san xuit PLA (poly lactic acid), nguyén
liéu cho cac san pham nhya dé phan huy thay thé
cho cac san phdm nhwa c6 ngudn gbc dau mo dat
khoang 390.000 tin trong nam 2008 (Bogaert and
Coszach, 2000). Xu huéng san xuét acid lactic hién
nay cho thiy phuong phép 1én men acid lactic tu
nhién chiém wu thé so v6i phuong phap héa hoc vi
yéu t6 méi truong. Lén men acid lactic ty nhién
duoc xem 1a than thién véi moi truong vi tan dung
dugc cac phé phu pham ndng nghiép (Tayyba et al.,
2014).

Tir 1au, vi khuén lactic (LAB) d4 duoc ting dung
rong rdi trong thuc phim, dugc phdm va céng
nghiép hoa chat (Jiang et al., 2011 va Mazzoli et al.,
2014). Nghién ctu ctia Wee et al. (2004) da khéng
dinh vi khuan 1én men lactic ¢6 kha ning sinh acid
va nhiéu chit khang khudn nhom bacteriocin nhu:
lactin, sakacin, plantacin va helveticin. Vi khuén
lactic dugc nudi cay chu yéu trén méi truong MRS
(De Man, Rogosa va Sharpe) v6i gid thanh kha cao.
Dé ting dung trong cong nghiép san Xudt, viée tim
ra cac nguon phu pham dinh dudng véi tiém ning
nudi ciy vi khuan lactic ¢6 vai trd quan trong.

Lén men acid lactic phu thudc vao nhiéu yéu t6
khac nhau nhu nhiét dg, thoi gian 1én men, néng do
co chét, pH moi truong... Trong d6, nhiét d c6 anh
huong sau séc dén luong acid lactic tao ra boi déy 1a
nhan t6 tac dong manh dén sy sinh truong va phat
trién ciia vi khuan acid lactic. Nhidu nghién ctru
true day cho thdy muc do sinh enzyme va hoat tinh
enzyme cia LAB thay ddi ddng ké khi nhiét ¢ moi
truong ting cao gan mirc toi da. Nghién ctru anh
hudng cua nhiét do gan murc toi da (49,5°C) trén
Lactobacillus bulgaricus cua Robert and Franzier
(1941) cho thiy pha log dién ra nhanh hon so v&i &
37°C, lugng acid sinh ra giam manh sau 1-2 gio 1én
men va dimg hoan toan sau 4 gid. Vi khuén lactic
chiu nhiét c6 kha nang thich Gng 1én men & diéu kién
nhiét d6 trén ngudng binh quan cua cac nhém vi
khuan thong thuong (Miehe, 1907; Chen et al.,
2012). Viéc nghién ctru va sit dung cac ching vi
khuén acid lactic chiu nhiét s& gbp phan nang cao
hiéu suét 1én men, han ché chi phi phat sinh cho
nguyén liéu dau vao va cho lam mat thiét bi do d6
lam giam gi4 thanh san pham (Wu et al., 2012).

Ri duong, san phim phu cta qué trinh san xuat
va tinh sach dudng mia, c6 ton du dinh dudng cao.
Viéc tan dung nguodn ri duong lam moi truong nudi
cdy vi khuan lactic c6 tiém nang gop phan giai quyét
6 nhiém moi truong va phuc vu phat trién bén vimng.
Trong tinh hinh bién d6i khi hau da va dang tac dong
16n 1én bién d¢ nhiét nudc ta, img dung vi khuan
lactic chiu nhiét dé 1én men trong nhiét d6 cao hon
¢6 nhiéu vu thé nhu han ché nhidm vi sinh vat, thac
day hoat tinh enzyme dang dugc quan tam. Nghién
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ctru nay duoc thyc hién véi muc tiéu tuyén chon
chung vi khudn lactic chiu nhiét c6 kha ning 1én
men acid lactic tir ri duong. Pdng thoi xac dinh diéu
kién thich hop (pH, mat sb chung, ham lugng
dudng) cho san xuét acid lactic tir ri duong tmg dung
ching vi khuan da tuyén chon.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién nghién ctru

Chiing vi khudn: Bay chung vi khuan lactic da
dugc tuyén chon tir nghién ctru cua Trinh et al.
(2018) va duoc luu trit trong phong thi nghiém Cong
nghé Sinh hoc Thyc Pham. Chung vi khuén dbi
chung Lactobacillus thermotolerans (Truong Dai
hoc Kyushu, Nhét Ban).

Hoéa chdt va méi truong: Mbdi trudng: MRS
broth, MRS agar (De Man ef al., 1960): cao trich
ndm men, peptone, glucose, K;HPO4, amoni xitrat,
MnSOy, cao trich thit bo, MgSOs, tween 80, natri
axetat, CaCOs. Dich ri duong dugc thu tir nha may
duong Phung Hiép, trit ri duong trong tu lanh.

2.2 Phwong phap nghién ciu

Tuyén chon ching vi khuan lactic c6 kha ning
1én men acid lactic tir ri duong

Nhim so sanh va tuyén chon ching vi khuéan
lactic chiu nhiét c6 kha nang 1én men acid lactic ot
nhit & 39°C (Trinh et al., 2018) trong dich ri duong.
Bay chung vi khuan lactic (Lactobacillus platarum

L7, Lactobacillus casei 19, Lactobacillus
acidophilus 111, Lactobacillus platarum 126,
Lactobacillus  platarum 130,  Lactobacillus

platarum 137, Lactobacillus thermotolerans DC)
duoc tang sinh trong moi truong MRS broth trong
36 gid & 37°C dén khi dat mat s6 10° té bao/mL (xac
dinh bang budng dém hong cau). Pha loang dich ri
dudng dén ham ham luong dudng 6,0% w/v (xéc
dinh bang phwong phap phenol sulfuric) va diéu
chinh pH 5,3 (Trinh et al., 2018). Ching 1 mL dich
tang sinh vi khuén lactic vao binh tam giac chira 99
mL dich ri duong (da khtr trung ¢ 115°C trong 10
phat) dé dat mat sé 107 t& bao/mL va t 7 ngdy &
39°C. Xac dinh ham lugng acid lactic va ham lugng
duong con lai mdi ngay.
2.3 Diéu kién pH thich hop cho 1én men

acid lactic tir ri dwong

Chung vi khuén lactic (Lactobacillus platarum
L7, Lactobacillus casei L9, Lactobacillus
acidophilus L11, Lactobacillus platarum 126,
Lactobacillus platarum L30, Lactobacillus platarum
L37, Lactobacillus thermotolerans DC) duogc ting
sinh trong mdi truong MRS broth trong 36 gio &
37°C dén khi dat mat s6 10° té bao/mL (xac dinh
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bang budng dém hdng cau). Pha lodng dich ri dudng
dén ham lugng dudng 6,0% w/v (xac dinh bing
phuong phap phenol sulfuric). Chuan d6 pH dich ri
duong vé 4,0; 5,0; 6,0 va 7,0 (chuan do bing
Na,COs va acid lactic). Chung 1 mL dich tang sinh
vi khuén lactic vao binh tam giac chira 99 mL dich
ri duong va u 7 ngay ¢ 39°C. Xac dinh ham lugng
acid lactic va ham luong duong con lai mdi ngay.

2.4 Khio sat anh hwéng ciia mat sé gidng
chiing LAB chju nhiét

Nham xac dinh mat s giéng ching ban dau
thich hop cho 1én men acid lactic tir ri dwong, ching
vi khuan lactic tuyén chon qua ndi dung 3.1 dugc
tang sinh trong moi truong MRS broth trong 36 gio
& 37°C dén khi dat mat s6 10° t& bao/mL (xac dinh
bang budng dém hdng cau). Pha lodng dich ri dudng
dén ham ham lugng duong 6,0% w/v (xac dinh bang
phuong phap phenol sulfuric) va chuan d6 pH thich
hop x4c dinh & ndi dung 3.2 (chuén d6 bang Na,CO;
va acid lactic). Chuén bi dich vi khudn mat s 106,
107, 108, 10° t& bao/mL. Ciy chuyén thé tich dich vi
khuén d3 tang sinh dén mat s 10° vao 99mL dich ri
duong (da khir tring & 115°C trong 10 phat) dé dat
mat s6 ban dau 10, 105, 10° va 107 t& bao/mL va
7 ngay ¢ 39°C. Xac dinh ham lugng acid lactic va
ham lugng duong con lai mdi ngay.

2.5 Khdo sat anh hwéng ham lwgng dwong
dén qua trinh 1én men acid lactic

Nhiam xéac dinh ham luong duong dich ri thich
hop cho 1én men acid lactic tir ri duong, chung vi
khuan lactic tuyén chon qua ndi dung 3.1 dugc ting
sinh trong mdi truong MRS broth trong 36 gio &
37°C dén khi dat mat s6 10° t& bao/mL (xac dinh
bang budng dém hdng cau). Pha lodng dich ri duong
dén ham ham luwong dudng 5,0%; 6,0%; 7,0% va
8,0% w/v (xdc dinh bang phwong phap phenol
sulfuric) va chuin do pH thich hop xac dinh & noi
dung 3.2 (chuén d6 bang Na,CO; va acid lactic).
Cdy chuyén 1% dich vi khuan da chuan bj vao dich
ri dudng (da khir trang & 115°C trong 10 phut) dé
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dat mat sb ban dau xac dinh quandidung 3.3 vau7
ngay ¢ 39°C. Xac dinh ham lugng acid lactic va ham
lugng duong con lai moi ngay.

2.6 Phuwong phap xir Iy s6 liéu va thong ké:

Hiéu sudt chuyén hoa acid duoc tinh bang sb
gam acid sinh ra trén s0 gam dudng tiéu thy:

H= Ma}cid sinh ra/Mdu'(‘mg mit di dén thoi gian t; trOng dé, H
la Hi¢u suat; M 1a ham luong (g/L)

Céc thi nghiém dugc bd tri hoan toan ngau
nhién. Trong d6, s6 liéu thi nghiém dugc phan tich
béng kiém dinh mot nhan td voi phén mém
Statgraphics Centurion phién ban XVI & d¢ tuong
ddng 95%

3 KET QUA VA THAO LUAN

3.1 Thir nghiém qua trinh 1én men acid
lactic chiu nhiét tir ri dwong

Bang 1 thé hién kha nang sinh acid lactic cua cac
ching vi khuan sau 7 ngay 1én men, ching L9 ¢
kha ning 1én men acid tot hon cac chiing con lai véi
kha ning sinh acid dat cao nhat ¢ ngay 5 (dat 10,20
g/L) cao hon ching dbi chung Lactobacillus
thermotolerans DC (9,40 g/L dat dugc vao ngay 7).
Chung L26 ciing cho kha nang sinh acid cao v&i
8,40 g/L acid dat dugc vao ngay thir 4. Cac ching
L7, L11, L26 va L37 ¢6 thé sinh acid lactic nhanh
va dat cao nhét vao ngay thir 3 v6i luong acid dao
dong tir 7,05 dén 8,70 g/L. Chung L30 véi
Lactobacillus thermotolerans dat cao nhat vao ngay
thir 7 voi luong acid 9,40 dén 9,50 g/L. Hau hét cac
chung déu ghi nhan ham luong acid lactic giam sau
khi dat mérc cao nhét. Lactobacillus casei L9 c6 kha
ning 1én men ri duong t6t. Trong nghién ctru cua
Trinh et al. (2018) trén moéi trudong MRS,
Lactobacillus casei L9 cling c6 kha nang 1én men
sinh acid cao nhat dat 21,15 g/L. So v6i mdi truong
MRS, sy chuyén ho4 acid trong mi truong ri dudng
1a khong tét bang (sinh ra 10,20 g/L acid).

Bang 1: Kha niing sinh acid lactic trong 7 ngay ciia 7 ching LAB chiu nhiét ¢ 39°C

Chiing Ham lugng acid lactic (g/L) theo thoi gian (ngay)

LAB 1 2 3 4 5 6 7
L7 6,00 8,25% 8,70° 7,20P 7,050 5,85¢ 4,804
L9 6,38° 6,60° 8,55% 8,852 10,2* 8,85 7,65°
L11 6,00 6,45° 7,050 6,00¢ 5,70¢ 5,85¢ 5,850
L26 5,10% 8,55% 8,70° 8,40* 8,10° 7,80P 4,504
L30 4,80° 6,00° 6,75 5,55¢ 7,050 8,702 9,30°
L37 5,40¢ 7,80° 7,802 6,15¢ 6,60 6,45¢ 5,85¢
DC 6,75% 6,30° 6,59¢ 6,00¢ 6,60 9,00? 9,40°
CV (%) 13,64 10,26 11,85 8,46 9,23 10,51 19,17

*Ghi chi: Gid tri trong bang la gid tri trung binh 3 lan lap lai. Cac gid tri trung binh trong ciing mét cot theo sau cdc ky
tur giong nhau thé hién sy khac biét khong co y nghia vé mat thong ké ¢ mirc dé 95% (2) don vi ham luwong acid lactic la

g/L
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Trong qua trinh 1én men, sy bié'nﬂ dong ham
luong acid lactic 1a do kha nang chuyén hoa acid
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lactic thanh acid acetic theo ty 1¢ 2:1 1am giam luong
acid lactic (Elferink ez al., 2001). Hiéu suat 1én men
acid cua 7 ching tot nhat dugc thé hién qua Bang 2.

Bang 2: Kha niing chuyén hoa acid ciia 7 chiing vi khuén lactic & ngay 4

Chiing LAB Ham luong acid pH sau khi lén Ham lugng Hiéu suit Ién

lactic sinh ra (g/L) men ___ dwong tiéu thu (g/L) men (%)
L7 7,05 3,57 56,29 12,520
L9 10,20 3,54 56,32 18,11°
L11 5,70¢ 3,65 56,12 10,16°
L26 8,10° 3,40 56,43 14,35°
L30 7,05 3,92 55,87 12,61°
L37 6,60¢ 3,57 56,28 11,72°
DC 6,60 3,86 55,69 11,85°
CV (%) 9,23 6,25

*Ghi chii: Hiéu sudt 1én men dwa vao ham luong acid sinh ra trén ham liwong duong mat di véi ham lwong dwong ban
dau la 60g/L; gid tri trong bang la gid tri trung binh 3 lan lap lai, Cac ky tw giong nhau theo sau cdc gid tri trung binh
trong ciing mot cit thé hién sw khéc biét khéng cé Y nghia vé mat thong ké & mirc dg 95%

Qua Bang 2, hiéu suit 1én men acid cua
Lactobacillus casei 1.9 dat 18,11%, cao hon cac
chung con lai.

Tuy nhién so v&i kha nang chuyén hoa acid lactic
cua Lactobacillus casei L9 theo nghién cuu cua
Trinh ef al. (2018) dat 80,84% thi hiéu suit 1én men
trong ri dwdng 1a thap hon. Kha ning 1én men cua
Lactobacillus casei L9 thap & ri duong so v6i MRS
1a do ri duong qua cong nghiép ché bién chira nhiéu
nhom phenol c6 kha nang trc ché nhiéu nhom vi sinh
vat (Kensaku Takara ef al., 2007). Kha ning trc ché
nhiing chat nhom phenol lam gidm kha ning chuyén
hoa acid cta vi khun lactic.

3.2 Diéu ki¢n pH thich hop cho Ién men
acid lactic tir ri duwdng

Bang 3 va 4 thé hién kha nang chuyén hoa acid
cua Lactobacillus casei L9 & cac mirc pH khac nhau.
Kha ning chuyén hoa acid lactic dat cao nhat & pH
6 sau 5 ngay 1én men dat 10,64 g/L acid voi hiéu
suat dat 43,1%. C6 thé thay, ning suat va hiéu suat
1én men acid duogc cai thién khi diéu chinh pH 6,0

so véi mic pH ¢ ndi dung 3.1 (sinh ra cao nhat dat
10,20 g/L v6i hidu suét 19,39%). Trong nghién ciru
cua minh trén Lactobacillus sp., Hood and Zoitola
(1988) nhan dinh pH anh huong kha nang thich Gng
ctia vi khuan va hoat tinh ciia dai phan tir enzyme
trong té bao, tir 46 anh huong kha nang 1én men sinh
san pham. Bang 3 va Bang 4 ciing cho thiy
Lactobacillus casei L9 1én men acid dat ham lugng
va hiéu suit cao nhét vao ngay 5 twong dong két qua
ngdy 1én men tt nhat & ndi dung 3.1. Két qua &
Béng 3 va Bang 4 cho thay pH thich hop cho qua
trinh 1én men tao acid lactic ¢6 pH = 6,0 (dat 10,64
g/L) cling phu hgp véi bao cao cua Hofvendahl et
al. (2000) vé cac yéu t6 anh huong dén qua trinh 1én
men san xuat acid lactic tir nguon nguyén lidu tai
tao, pH thich hgp cho qua trinh 1én men acid lactic
1a tir 5,0 dén 6,5 dbi voi cac chung Lactobacillus
spp. nhu L. delbrueckii sp. bulgaricus ATCC 55163
va L. rhamnosus ATCC 10863. Trong mdi truong
MRS, chung L9 ciing 1én men tao acid tot nhat & pH
6,51 (Trinh et al., 2018). Nhin chung, Lactobacillus
casei L9 ¢6 kha nang 1én men t6t nhat & mac pH
acid nhe.

Bang 3: Ham lwgng acid lactic theo thoi gian écac diéu ki¢n pH khac nhau

Ham luong acid lactic (g/L) theo thoi gian (ngay)

Gid tri pH 1 2 3 4 5 6 7
40 6,90° 6,90" 6,90° 7,08 7,04 6.45° 6,90°
50 5,540 7,05" 8,30 9,00° 9158 9,15% 8.69°
6.0 569" 7.65° 9,60° 9.90°  10,64° 9,75° 9,15°
7.0 5.85" 6.30" 8,10 8.39° 9,00" 8.10° 795
CV (%) 8.85 1521 11,68 9.11 6,65 10,62 871

*Ghi chi: Gid tri trong bang la gid tri trung binh 3 lan lap lai, Cdc ky tw giong nhau theo sau gid tri trung binh trong
cung mot cot thé hién sy khdc biét khong co y nghia vé mdt thong ké ¢ mirc dé 95%
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Bang 4: Hiéu suit 1én men acid lactic trong thi nghiém khio sat pH

Hi¢u suit sinh acid lactic (%) theo thoi gian 1én men (ngay)

Gi tri pH 1 2 3 4 5 6 7
2.0 69.1° 8,10 369° 223 1920 140" 142
50 800 4700 32,80 3460 364n 278 173
6.0 2730 29.9% 413 52,00 43,10 30® 175
7.0 163" 15,5 223 231b 2270 1600 1270
v (%) 1145 5.2 16,89 953 1221 886 721

*Ghi chii: Hiéu sudt lén men dya vao lugng acid sinh ra thuc 1é so véi Iy thuyét; gid tri trong bang la gid tri trung binh
3 lan lap lai. Cac ky tw giong nhau theo sau cdc gid tri trung binh trong ciing mot cot thé hién sw khdc biét khong ¢ y

nghia vé mdt thong ké & mirc dp 95%

3.3 Mait s6 chiing thich hop cho 1én men
acid lactic tir ri dwong

Trong 4 mic mét s§ giéng ching ban dau 10¢,
105, 10° va 107 té bao/mL, Bang 8 va Bang 9 cho
thdy nang suat va hiéu suét sinh acid lactic dat cao
nhat & mat s6 107 t& bao/mL dat v6i 11,85 g/L acid
sinh ra dat higu sudt 23,53%. Bang 8 ciing cho thay
ham luong acid ting 1én khi ting mat s6 chung ban
dau. Wardani ez al. (2017) ting ghi nhan anh huéng
13 rét ciia mat s§ chung va thé tich chung 1én qua
trinh 1én men acid lactic tr sita boi ching
Lactobacillus platarum Dad 13. Mat sb ching ting

1én gitp rat ngén pha lag va gitp vi khuan thich nghi
t6t hon voi sy thay doi ciia moi truong ban dau. So
v6i nghién ciru cua Wardani trén sita sinh ra 4,60
g/L acid & mat s ban déu 2,39 x 10* té bao/mL trong
24 gio, ham luong acid sinh ra tir ri duong ¢ cung
mat so trong cung thoi gian la t6t hon (dat 6,15 g/L
trong 24 gidy). So voi mat sé ching t6i wu 2,37 x 107
té bao/mL trong moi truong MRS (Trinh ez al.,
2018), mat s6 t6i wu 107 té bao/mL trong moi truong
ri dudng la tuong ddng. Co thé noi, mat sd giong
ching dat 107 (t& bao/mL) 1a thich hop nhit dé san
xudt acid lactic tir ri dudng.

Bang 5: Ham lwgng acid lactic (g/L) sinh ra & cic mat sé chiing ban dau

Mat s6 (10Y)

Ham lwgng acid lactic (g/L) theo thoi gian (ngay)

1 2 3 4 5 6 7
N=4 3,60¢ 4,65° 4,65¢ 6,45¢ 5,70¢ 5,70¢ 8,10°
N=5 3,60¢ 4,95° 5,25¢ 6,75¢ 6,30 6,45% 8,10°
N=6 4,50° 5,85° 6,30° 7,50° 7,65° 7,65° 8,40°
N =7 6,15° 7,95° 9,15° 10,35° 10,80° 8,33% 11,85°
CV (%) 10,32 11,89 8,89 6,76 5,23 8,13 9,24

*Ghi chi: Gid tri trong bang la gid tri trung binh 3 lan lap lai, Cdc ky e giong nhau theo sau cdc gid tri trung binh
trong ciing mot cgt giong nhau thé hién sw khéc biét khong cé Y nghia vé mat thong ké ¢ mirc dg 95%

Bang 6: Hiéu suit sinh acid lactic (%) theo cic mit s6 chiing ban dau

Hiéu suit sinh acid lactic (%) theo thoi gian 1én men (ngay)

Mat s6 (10Y)

1 2 3 4 5 6 7
N=4 4,46° 7,11 7,15° 13,71° 10,57¢ 10,10 18,18
N=5 4,62° 12,78 9,41° 14,28° 11,68° 10,732 13,38°
N=6 10,40° 12,43 10,96° 14,71 17,43° 15,06 16,76
N=7 13,62° 25,30 22,03* 25,32° 26,28* 15,91° 23,53°
CV (%) 12,23 10,9 15,51 8,63 6,02 9,71 8,03

*Ghi chii: Hiéu sudt lén men da vao lwong acid sinh ra thyc té so véi Iy thuyét; gid tri trong bang la gid tri trung binh
3 lan lap lai. Cac ky tw giong nhau theo sau cac gia tri trung binh trong cung mot cot theo sau cdc ki tw thé hién su khac

biét khéng cé ¥ nghia vé mdt thong ké & mirc dg 95%

3.4 Khio sat lwgng duwong thich hgp cho
1én men vi khuin LAB

Buong la nguyén liéu cua phan tng 1én men va
1a yéu té thic day hoat dong cua hé thong enzyme
tham gia chuyén hoa acid lactic. Bang 7 va Bang 8
trinh bay tac dong ctia ham lwong dudng ban dau 1én
n6ng do va hiéu sudt 1én men acid lactic cua
Lactobacillus casei 1L.9. Ham lugng duong tang 1én
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(tir 5% dén 8% w/v) lam ting lugng acid sinh ra &
hau hét cac ngay 1én men. Ham luong acid lactic dat
cao nhat & ham lugng dudng ban dau 8% (w/v) dat
18,30 g/L ¢ ngay 6. So v6i ning suit chuyén hoa,
ham luong dudng ting 1én khong 1am ting hiéu suat
1én men acid. C6 thé thay, 8% (w/v) duong la ham
luong thich hop dé sinh lugng acid lactic tir ri dwong
t6t nhat.
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Bang 7: Ham lwong acid (g/L) sinh ra theo ngay & cac ham lwong duwong ban diu khac nhau

Tap 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(2): 103-109

Ham lugng

Ham lwong acid lactic (g/L) theo thoi gian 1én men (ngay)

dudng (% w/v) 1 2 3 4 5 6 7
5 9,00P 9,75b 9,75¢ 9,90P 9,08¢ 13,20° 10,20°
6 9,30 12,00* 12,00° 12,232 10,58b¢ 15,60° 11,40°
7 9,00° 11,852 13,502 14,032 12,75% 18,00* 15,30°
8 9,752 12,452 15,30° 15,30* 14,10° 18,30* 15,80°
CV (%) 12,26 18,32 9,91 11,13 13,28 10,08 8,82
*Ghi chu: Gid tri trong bang la gid tri trung binh 3 lan lap lai, Cdc ky fi giong nhau theo sau cdc gid tri trung binh
trong ciing mot cot giong nhau thé hién sy khdc biét khong c6 y nghia vé mdt thong ké ¢ mire dg 95%
Bang 8: Hiéu suit 1&n men (%) theo ngay & cac ham lrgng dwong ban diu khac nhau
Gia tri lwgng Hiéu suit sinh acid lactic (%) theo thdi gian 1én men (ngay)
dwong (%) 1 2 3 4 5 6 7
5 82,58¢ 45,53¢% 30,56* 27,45° 21,31* 32,29¢ 21,48P
6 40,20° 48,04* 38,05* 29,39¢ 23,15° 35,11* 23,17°
7 24,66* 38,88 35,76* 29,37* 25,33¢% 36,81* 36,62°
8 35,75% 37,86 36,017 29,832 22,912 30,232 40,452
CV (%) 19,13 6,48 11,21 12,77 6,25 8,86 11,62

*Ghi chii: Hiéu sudt Ién men dya vao lwong acid sinh ra thuc té so v6i Iy thuyét; gid tri trong bang la gid tri trung binh
3 lan lap lgi. Cac ky tw giong nhau theo sau cdc gia tri trung binh trong cung mot cét theo sau cdc ki ty thé hién sy khac

biét khéng cé ¥ nghia vé mdt thong ké & mirc dg 95%

Bang 9: Ham lwgng dwong va hiéu suit 1én men qua céc giai doan tdi wu hoa

Giai doan Lén men Téi wu hoa Téi wu hoa mit s6  Toi wu hoa ham lwong

: tuyén chon pH 6.0 ching 107 té bao/mL dwong 8% (w/v)

Ham lugng acid (g/L) 10,20 10,64 11,85 18,30

Hiéu suat (%) 18,11 43,10 15,06 30,23
TAI LIEU THAM KHAO

So véi ham lugng acid va hiéu suét 1én men &
ndi dung 3.1, ham lugng acid va hiéu suit 1én men
sau toi wu hoa cac diéu kién pH, mat sé chung va
ham lugng duong (Bang 8) la cao hon. Nhung tac
dong cuia toi wu hod 1én hiéu suit qua timg giai doan
tang giam khong rd rang. Bang 9 cho thay két qua
tdi wu hod qua céac giai doan c6 tac dong hiéu qua
lam tang ham lugng acid lactic sinh ra cua
Lactobacillus casei 1.9 1én 79,41% (tir 10,20 g/L ban
dau 1én 18,30 g/L sau tdi uu hod).

4 KET LUAN

Trong bay ching vi khuan LAB (L7, L9, L11,
L26, L30, L37 va DC) dugc khao sat trong moi
truong ri duong & 39°C, Lactobacillus casei L9 cé
kha nang 1én men acid tot nhét dat 10,20 g/L. Piéu
kién t8i wu cho 18n men acid lactic cua Lactobacillus
casei L9 dwoc xac dinh ¢ pH 6,0, mat s6 gidng
chung ban dau 107 té bao/mL va lugng dudng thich
hop 1a 8% (w/v). O diéu kién téi wu, ham luong acid
sinh ra dat 18,3 g/L véi hiéu sudt 1én men dat
30,23%. Nghién ciru nay lam tién d& cho céc nghién
ctru cai thién hi¢u suat 1én men thong qua t6i uu hoa
nhiét do, thanh phan va nong do khoang... nhém
tang kha nang ing dung vi khuén lactic dé san xuat
acid tir dich ri duong ¢ quy moé cong nghiép.
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