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Nghién ciru dwge thue hién nham 'tuyén chon c:ic chiing vi kh}lﬁn l‘actic fhiu ?hiét c:) hoﬁat tinh t(’it. de l'l'll'g
dung trong sin xuit acid lactic. Két qua cho thay, tronig 54 chung A kh-uan thir ng!ngmqlen men- ac_lfi. lﬂ.(‘:tlc
("r.37oc, 16 chiing da duge tuyén chon do ¢6 kha nidng 1én men acid -lactlc mgflh.‘Cac chung-du'(_)c gidi trinh
tw dinh danh thudc cic lodi: Lactobacillus delbrueckii, L.actoba-czllils ‘,case;r va Lactobacrﬁ'us plantarum‘.
T:ron-g do, Lactobacillus casei L9 thé hién hoat tinh sinh aCi.(i lac-t:c tot’(r 37°C (12,9 g/1), 3:;) C (18,9 g/l) va
41°C (18 g/1). Khi Ién men 1 1 véi chiing L casei L9‘ trong diéu kién th]Cl; h’(_rp ([?H 6153, 6% (wf’f) glu;cos,e’
néng dé chiing dich ting sinh gbc & 107 té bao/ml 1a 2,33% (v/v) theo thé tich dich Ién men), hiéu suat 1én
men dat 80,84%.

Tir khoa: acid lactic, chiu nhiét, Lactobacillus, vi khudn acid lactic.

Chi sé phén loai: 2.8

Dat van de

Trong tu nhién, 1én men acid lactic 13 mot
trong cac qué trinh tai tao nang luong ky khi
thong dung nhat duoc thue hién boi vi khuin
lactic [1]. Tir qua trinh 1&n men acid lactic,
nhiéu nhém vi khuin lactic quan trong da
duoc phén 1ap tir nhiéy ngudn khac nhau voi
cac ddc tinh vu viét nhat dinh phuc vu cac ung

The selection of thermotolerant lactic acid bacteria
and applications for lactic acid production

Summary

This study aimed to select thermotolerant lactic acid
bacteria for the production of lactic acid. As a result,

among 54 bacterial strains screened for lactic acid
fermentation at 37°C, 16 strains were select_e(‘i due to
their significantly higher fermentation ablht.y. The
molecular sequencing and NCBI aligning evnder.nces
proved that the selected strains belonged to Lactobaa.t'lus
delbrueckii, Lactobacillus casei, and :Lactobaallus
plantarum. Of which, Lactobacillus casei 1.9 Oshowed
the good acid production at 37°C (12.9 g/l), 39°C (18.9
g/l), and 41°C (18 g/l). In the fermel.ltatlon test at one-
liter scale by using L. casei L9 with the favourable
conditions (pH 6.53, 6% (w/v) of gl‘ucosc.e, 2.33% (v/v) of
107 cells/ml starter), the fermentation yield could reach
the 80.84% efficiency.

Keywords: lactic acid, lactic acid bacteria, Lactobacillus,
thermotolerant.
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dung thuc tién nhu chiu lanh, chiu acid, tao
mui huong...[2]

Trong thoi ky cach mang cong nghiép, qua
trinh 1én men acid lactic didn ra khong chi &
quy mo thu cong ma ngay cang mo rong theo
xu huéng gan véi cong nghiép, trong cac hé
thong 1én men quy mé lén. Pé duy tri nhiét
do lén men i wu, nganh cong nghi¢p lén
men da ton kém nhiéy chj phi xay dung cac
he thong lam mét t5n kém nhidu ning lrong.
Nhicu nghién ctru da duoc thuc hién nhim tbi
uu hoa nguon nguyén ligy dé giam chi phi lén
men acid lactic nhu 16n men tir tinh bot [3],
161 bap [4] hay san xuét sinh khéi vi khudn
lactic tir nuge chua tau hi [5]. Tuy nhién, kha
nang thich tmg cua vi khudn vei nhiét do cao
hau nhu chua duge dé cap ¢é

n. T thye té cho
thay, viéc tuyén chon c4c chy

ng vi khuin lactic
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chiu nhiét do cao c6 tiém ning rt 16n trong viéc dap
Urng vdi nhiét lugng sinh ra trong 1én men cong nghiép.
T do c6 thé 1am giam Chl ph1 san xudt va ning luong
tiéu tbn, phuc vu phat tnen bén vimg. Thong qua xdy
du'ng mbi quan hé d1 truyen phén loai cia cac nhoém vi
khuan lactic thiét yéu cho qua trinh 1én men acid lactic
chju nhiét, con ngudi cé thé md rong tim tmg dung vi
khuén lactic chiu nhiét phuc vu cudc séng. Tir cac vén
dé trén, nghién ctru duoc tién hanh véi muc dich tuyén
chon cac chung vi khuin lactic chiu nhiét c6 hoat tinh
tdt, thir nghiém kha nang 1én men acid lactic va khao
sat méi lién quan di truyén cic nhém vi khuén chiu
nhiét; dong thdi khao sat kha nang ung dung cac vi
khuén chiju nhiét dé san xuét acid lactic.

Ddi twong va phuong phap nghién cuu
Nguyén vit liéu va hod chét

54 chung vi khuin lactic dugc chon loc tir cac nguon
phén lap: san phém 1én men sira, ché phdm sinh hoc va
phu phim ndng nghiép, luu tri¥ tai Phong thi nghiém
Cong nghe sinh hoc thuc pham Vién Nghién ciru va
Phat trién Céng nghé sinh hoc, Truong Pai hoc Cin
Tho. Ching Lactobacillus thermotolerans cua Phong
thi nghiém Cong nghé vi sinh vat, B6 mén Khoa hoc
sinh hoc va Céng nghé sinh hoc, Khoa Néng nghiép,
Dai hoc Kyushu (Nhat Ban) dugc sir dung 1am chung
dbi chimg.

Méi truong MRS (De Man, Rogosa and Sharpe)
gbm: peptone (10,0 g/1), meat extract (8,0 g/l), yeast
extract (4,0 g/1), D(+) glucose (20,0 g/l), di-potassium
hydrogen phosphate (2,0 g/1), Tween 80 (1,0 g/l), di-
ammonium hydrogen citrate (2,0 g/l), sodium acetate
(5,0 g/l), magnesium sulfate (0,2 g/l) va manganese
sulfate (0,04 g/1) [6].

Phuwong phdp nghién ciru

Kha ndng lén men cia vi khudn lactic chju nhiét &
37°C: cac chung vi khuan duoc tang sinh va u lic &
120 vong/phut trong mdi truong MRS sau 36 gio va
tién hanh 18n men acid lactic trong 6ng Falcon chira 30
ml dich dudng sucrose 4% (w/v) trong 7 ngay ¢ 37°C.
Kiém tra ham lugng acid téng va pH dung dich sau khi
1€n men.

Moi lién quan di tr uyén cdc chiing vi khudn lactic:
16 ching vi khuan tuyén chon dugc ly trich DNA va

khuech dai trinh tu 16S ribosomal RNA bing trinh tw
mdi 27F (5’- TACGGTTACCTTGTTACGACT-3’) va

TAP (st
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1492R (5’-AGAGTTTGATCCTGGCTC-3’) [7, 8],
dinh danh va x4c dinh méi lién quan di truyén. Két
qua giai trinh tr dwoc so sanh véi trinh tir 16 vi khuin
trén ngan hang dir liéu cia NCBI [9] bing cbng cu
Nucleotide BLAST. X4y dung cay pha hé gene 16S
rRNA duya trén cong cu so sanh nhiéu trinh ty (multxple
alignment) ctia chuong trinh MEGAG6 theo théng sb
Neighbor-Joining v6i chi sb Boostrap 1.000 1an lap lai
[10, 11].

Thir nghiém diéu kién 1én men acid lactic sir dung vi
khudn lactic chiu nhiét:

Kha ning 1én men cia vi khuén lactic & 37°C: 16
chung tuyén chon va 1 chiing ddi chimg dugc ting sinh
va i lic & 120 vong/phit trong moi truong MRS sau 36
gio va sau d6 duoc 1én men & 37°C trong dng Falcon
chira 50 ml méi trudng MRS broth trong 7 ngay. Xac
dinh cac chi tiéu: ham lugng acid tdng dugc do bang
phwong phap chuin ¢ NaOH 0,1N [12], lugng dudng

con lai sau 1én men duoc x4c dinh bing phwong phap
DNS [13], pH dich 1én men dugc do bing pH ké, hiéu
suét 1én men theo khéi lugng nguyén liéu (g/g) va hidu
suit 1én men dugc tinh theo s6 mol (ty 1¢ 1 mol glucose
tao 2 mol acid lactic).

Kha ning 1én men cia vi khuan lactic & 39°C va
41°C: cac ching vi khuén tuyén chon duoc 1én men
tiép & 39°C va 41°C trong dng Falcon chira 50 ml méi
truong MRS broth trong 7 ngay. Xac dinh cac chi tiéu:
ham luwgng acid téng, lugng dudng con lai sau 1én men,
pH dich 1én men va hi¢u sudt 1&n men theo s6 mol.

Khéo sat diéu kién tdi wu san xuét acid lactic: chiing
vi khudn tuyén chon dugc 1én men trong bng Falcon &
39°C v&i moi truong MRS long hi¢u chinh cac thong
s néng do glucose (4%, 5% va 6% w/v), n6ng d6
gibng ching (10¢, 10° va 10° té bao/ml) va pH ban déu
(5,0; 6,0 va 7,0). Két qua duoc théng ké hdi quy mat
dap ung bing phan mém STATGRAPHIC centurion
Version 16.

Kha nang san xudt acid lactic & quy mo 1 I: img
dung diéu kién t5i uu dugce xéc dinh, tién hanh 1én men
11 véi méi truong MRS 16ng hiéu chuan ham lugng
glucose 16% (w/v). Kiém tra kha niing sinh acid lactic
théng qua: chi sd pH, ham lugng acid, ham luong
dudng sau lén men va hiéu suit 1én men.

Phueong phdp phin tich thong ké

Céc thi nghiém dugc tién hanh voi bé tri hoan toan
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nghu nhién, cac nghiém thirc dugc 13p lai 3 lan. Két
qua cac thi nghiém duoc phén tich thong ké bﬁng phan
mém STATGRAPHICS Centurion XV & d0 tin cdy
95%.

Két qua ]
Kha néng lén men cia vi khuan lactic chiu nhiét
g37°C

i ; id téng si i iy lén men ctia 55 chiing
Bdng 1: ham lwong acid tong sinh ra sau 6 vd 7 ngay
e vi khudn lactic o nhiét dp 37°C

Ching Ham lugng acid lactic  Chiang  Ham lugng acid lactic
)] (/)]
Ngay 6 Ngay 7 Ngay 6 Ngay 7
LI 0,38#hik! 0,531k L29 0,15* 0,30%
L2 1,5° 1,58 L30  0,83ubodefehik 1,65
L3 0,53ebedelghik 0,53¢fen L31 0,752bcdefehit ], 22bcdelghit
L4 0,75%ctfhik (0 75bcdelehk 3D Q0 bcdefehk (), 3ebodclehi
L5 0,45k () ggeedelhk [ 33 (,75ebedelehik (7 5ebedeleh
L6 1,28 1,65% L34 0,68bcdefehik (g bedelehik
L7 1,05¢bcdefeh ], 5ebede L35 0k 0,23
L8  090%ckefk | jJabodeierk [ 36 (,8Febdelihit ] (Q5ebelcleh
L9 008t | 35ebedelehi [ 37 Qbedek ] ] 3obecelghk
L10 0,450tk (75wcdetthk [ 38 (75l (9 cc
L11  Q,75wbctefehx | | 3abedelehk [ 39 0,45¢k 0,60c0cfeh
L12 1,05%ctel ] |3ebedeliit [ 40 0,98:bccelehk  (,9Qe0cclEhk
LI3  0,53bedefth () rbedelehik L41 0,98ebedefghik () 7 5abedefghyk
L14  0,680cdefitik () 75sbodelehik L42  0,680cdefehik (), 75ubedelghi
LI5  075%ccfonk | ogebedefehik [ 43 (),98sbedelitik 1,50z
L16 1,200 0,90%cdehk  T44 0,680k () fGebedelehk
L17  0,83bcdclenx (0 90bdefehik  [45 0,38" 0,458
LI18 0,k 750cdelehk ] 46 0,60 cdlh 0,531
L19  0,90%cdclhk g0 cdelenk  ]47 1,28 1,1 3ebedelehk
120  0,90bcdefenx | [3abedelehk  [48  (,60 k() 6gebedelehh
L2] ] 05 bcdeteti | [3bedefenk [ 49 (,90ebedehek | (ebedelii
122  0QQedenx | J3ecielehk  [50  75eedelehk () g3abedelgh
123 0,750ccihk (. QQwedefuk  [SI 053tk 0,60k
L24 0.45"ehk 0,600 L52 0,987hedefihik 1,3 50bcdelih
L25  0,6Rcicenk () gabedelihi L53  0,60dfbik () 75umdelehik
126 0.0tk | |3abodefetik [ 54 0,90k ] 43ebedet
L27 ],20bcde 1,3 5%bedele PC  0,530dfehh () G(ebedelik
128 1,05%bcdefe ] Jabedelpiyk

Gid tri trong hang I trung bink ctia 3 lin IGp lai Trung ct"mg {llél ’t‘él.osé mi
giéng nhau thé hién sir khac biét khong c6 y nghia vé mat thong ké o miec 5% (p >0,05)
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Bang 1 trinh bay kha ning 1én men acid lactic cua
cac ching vi khudn sau 7 ngay trong moéi truong dich
sucrose 4% (w/v). Ham lugng acid t(‘)'ng sinh ra ngay 6
dat tir 0 dén 1,5 g/l, ngay 7 tir 0,23 dén 1,65 g/l. Trong
d6, 16 chung gbm L2, L6, L7, 1.9, L10, L11, L20, L21,
L26, L27, L30, L36, L37, L38, L52 va L54 sinh ra
acid ham luong cao hon cac ching con lai vc'x‘i khac
biét khdng ¢ ¥ nghia thdng ké & muc 5% véi nong do
tir 0,75-1,5 g/l (ngay 6) va tir 0,9-1,65 g/l (nga‘ly 7), va
16 chung ndy dwgc chon cho céc thir nghiém tiep theo.

Méi lién quan di truyén céc chiing vi khudn lactic
chiu nhiét

Dinh danh cdc ching vi khudn lactic c6 kha nang
Ién men tét:

Sau khi tra ciru trinh tu bang céng cu nucleotide
BLAST cua co s& dir ligu NCBI, két qua giai trinh tu
va dbi chidu véi co so dir liéu dya trén nguyén tic uu
tién truy vén twong dong (Identity) va d9 bao phu cia
trinh tir (Query coverage) cho thdy, cac chiing vi khuin
lactic twong dong véi Lactobacillus delbrueckii (L2,
L6); L. plantarum (L7, 121,126, 127, L30, L36, L37,
L52,1L54); L. casei (L9, L10); L. acidophilus (L11); L.
Jermentum (L20) va L. rhamnosus (L33).

MG6i lién quan di truyén ciia cdc ching vi khudn
lactic chiu nhiét:

Hinh 1 trinh bay ciy phan loai dya trén trinh tu
di truyén cac ching vi khudn lactic. Cay phan loai
di truyén chia thanh nhidu nhanh cho thdy mirc do
da dang di truyén cua 16 ching vi khuén cao. Chung
L6 va L2 c6 mbi quan hé trinh tw di truyén trong dbi
di biét so v&i nhém cic miu con lai, twong déng voi
L. delbrueckii véi bootstrap 100%. Miu L9 va L10
cung twong dong véi L. casei va nhém céc miu L26,
L27,‘ L303 L36, L37, L52 va L54 c6 khoang cach di
truyén thap, cing tuong dong véi loai L. plantarum
vOi bootstrap 98%. Chung L11 (L. acidophilus), 1.20
(L. fermentum) va L38 (L. rhamnosus) khéng cing
nhém véi céc ching con lai. Céc trinh tw ddi chimg
dugc truy van tir NCBI va phan tich cung phin mém
MEGA 6 (gom L. plantarum HL-12, L. casei TN-2, L.
rhamnosus CSl4, L. acidophilus 1001H, L. fermentum
S284L1 va L. delbruecki MUR-LJJ6) cho thdy, cac
trinh ty cla cac ching vi khudn dbi chimg déu duoc
x€p cung nhanh véi cac trinh ty cia 16 ching vi khuin
lactic chiu nhiét twong img theo timg nhom véi hé s6

tuong d(“)ng tra clru bang cong cy BLAST trinh bay ¢
bang 2.
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gg) Loctobacitus_plsntarum_L7
Lactobacilus_plantarum_L27
Lactobacillus_plantorum_L52
Lactobacilus_piantarum_L54
38 | Lactobacitlus_plastasum_L37
Lactobac:dlus_plantzrum_L36
Lactobacdlus_plantarum_L21
Lactobacdlus_plantarum_1.30
Lactobacdlus_plantarum_L26
Lactobacilus_plamarum_HL-12_(DC)
Lactobacikss_rhamnosus_L38
Lactobacillus_thamnosus_CSi4_(DC)
99| Lactobacdhis_case:_L.10
Lactobacillus_caser L9
Lactobacillus_casei_TN-2_(DC)
Lactobacius_acwdophdus_L11
L 100 Lactebacillus_acidophitus_1001H_(DC)
N9

2

Loctobacillus_fermentum_L20
Lactobacdlus_fermentum_S2S4L1_(DC)
Lactobacdlus_celbrueckn_L2
00 l L6
Lactobacdius_ —dotbrusckn _MUR-LWS_(DC)

01

Hinh 1: cdy phén logi di truyén xdy dung bang phdn mém MEGA 6

Bang 2: két qua dinh danh va tra ctru bdng céng cu BLAST ctia NCBI

Tén miu Loai Chiing twong ddng % Tuong déng
L2 Lactobacillus delbrueckii MUR-LJJ6 100
L6 Lactobacillus delbrueckii MUR-LJJ6 100
L7 Lactobacillus plantarum HL-12 87
L9 Lactobacillus casei TN-2 97
L10 Lactobacillus casei TN-2 99
L Lactobacillus acidophilus 1601H 100
L20 Lactobacillus fermentum S2S4L1 97
L21 Lactobacillus plantarum HL-12 96
L26 Lactobacillus plantarum HL-12 90
L27 Lactobacillus plantarum HL-12 99
L30 Lactobacillus plantarum HL-12 97
L36 Lactobacillus plantarum HL-12 98
L37 Lactobacillus plantarum HL-12 97
L38 Lactobacillus rhamnosus CS1-4 99
LS2 Lactobacillus plantarum HL-12 89
L54 Lactobacillus plantarum HL-12 94

Diéu kign lén men sdn xuat acid lactic
Kha nang lén men cua vi khuan lactic ¢ 37°C:

Két qua trong bang 3 cho thiy, ham luong acid téng
sinh ra sau 1én men cua 16 ching tuyén chon va ching
dbi chimg dat tir 6,0 dén 14,1 g/l v6i hiéu sudt 1én men
theo khéi lwong nguyén liu tir 0,31 dén 0,73 g acid/g
glucose. Hiéu suét theo s6 mol chuyén ho4 dat tir 30,30
dén 71,21%. Trong do6, 7 ching (L7, L9, L11, L21,
L26, L30 va L37) sinh acid lactic cao hon cdc ching
con lai, trong khoang 9,9-14,1 g/l.
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Badng 3: két qud lén men acid lactic ctia 17 ching vi khudn ¢ 37°C

Ching Hamlugng pHsau  Glucose Higu sufit Higu sufit

LAB acid (g/1) Ién men cdnlai(g/l) (g acid/ g glucose) (%)
L2 9,3 4,14 048 0,48 46,97
L6 6,00 4,23 092 0,31 30,30
L7 12,3 3,86 0,75 0,64 62,12
L9 12,9 3,84 1,14 0,68 65,15
L10 7,200 4,17 1,28 0,38 _ 36,36
LI11 14,1* 375 0.68 0,73 71,21
L20 7,26 4,19 0.68 037 36,36
L21 11,420 3,88 0,54 0,59 57,58
L26 9,gbcder 4,01 0,81 0,52 50,00
L27 8,4<feh 5,40 0,62 0,43 42,42
L30 12,6® 3.83 0,51 0,65 63,64
L36 9,0%% 4,11 0.90 0,47 45,45
L37 10,8 4,03 0,39 0,55 54,55
L38 6,38 4.29 0,82 0,33 31.82
LS52 8,7¢%h 4,14 0,95 0,46 43,94
L54 7,208 4,19 1,03 0,38 36,36
PC +) 12,04 5,28 0,81 0,63 60,61

CV=189%

Khad ndng lén men cia vi khudn lactic ¢ 39°C va
41°C:

Theo bang 4, kha ning chuyén hoa sinh acid lactic
o 3:9°C cua 7 chung dat tir 9,00 dén 18,90 g/l véi hiéu
suat theo khoi luong co chét tir 0,49 dén 1,01 g acid/g
glucose, hiéu suit theo s6 mol tir 45,45 dén 95,45%.
Kha ning chuyén hoa sinh acid lactic & 41°C dat tir
9,00 dén 18,00 g/l véi hidu suat theo khdi luong co
chét tir 0,46 dén 0,95 g acid/g glucose, hiéu sudt theo
sb mol tir 45,45 dén 90,91%.

Bing 4: két qud lén men acid lactic ciia 7 chiing vi khudn & 39 va 41°C

Ching  Nhiét dp Ham pH Glucose  Hiu suiit Higu sufit
LAB 1én men lugng sau lén cdn lai (g acid/g (%)
(°C) acid (gA) men (g glucose)

L7 39 17,70* 3,89 0,61 0,91 89,93
L7 41 18,00 3.90 1,09 095 90,91
L9 39 18.90* 3.88 1,30 1,01 95,45
L9 41 18,00 3.87 0,69 0,93 90,91
L 39 18,30® 3.89 1,52 0,98 9242
L1l 41 17,40® 3,90 0.39 0,88 87,88
L21 39 13,50¢ 4,04 1.55 0,73 68.18
L21 41 16,80° 392 0,73 0,87 84,85
L26 39 13,20 3,92 0,74 0,68 66,67
L26 41 17,10® 3,93 0,40 0.68 66,67
L30 39 16.80° 391 0,17 0,84 84,85
L30 41 17,10* 3,93 0.76 0,88 86,36
L37 39 9,00¢ 442 1,63 0.49 4545
L37 41 9,00° 4,40 0,68 0.46 45.45

PC (+) 39 9.90¢ 4,39 0.94 0,52 50,00

BC (+) 41 9.60° 4,39 0,92 0,51 48,48

CV=825%

Diéu kién lén men thich hop dé san xudt acid lactic:

Chung L. casei L9 dugc tuyén chon dua trén ham
lwong acid lactic sinh ra & 39°C va 41°C, hiéu suit

61
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chuyén hoa theo co chét va s6 mol la cao nhat, khio
st diéu kién 1én men thich hop 6 39°C v6i 3 nhan to, 3
nong d6: glucose (4, 5 va 6% w/v), pH mai truong ban
dau (5,0; 6,0 va 7,0) va nong do giong ching (1, 2 va
3% v/v). Két qua dugc ghi nhin & bang 5.

Diéu kién thich hop cho 1&n men sinh acid lactic
duoc xac dinh 1a ¢ pH 6,53; nong do gidng chung la

2,33% (v/v) va nong do glucose bd sung la 6% (w/v).

Bang 5: két qud 1én men acid lactic & 39°C wong thir nghiém diéu kién lén men thich hop

- .n A - ~ A
¥ Clncose-pH - Ha.m lu‘Q’I.lg Hl(_?l:l suat Higu %Glucose - pH - Ha'm Ilwgng  Hiéu suat Hit_;u
%%Gibng chiing acid lactic (g acu;l/g co suit (%)  %Gibng dliing acid lactic (g acid/g suat
(g chit) (g/) cochit) (%)
4-5-1 10,80" 0,549 39,96 5-6-3 13,501 0,330 43.09
4-5-2 12,60% 0,648 43,20 5-7-1 6,30* 0,190 22,17
4-5-3 16,20% 0,669 52,37 5-7-2 10,801 0,330 39,62
4-6-1 18,90 0,943 80,83 5-7-3 15,30¢ 0,380 44,56
4-6-2 23,85* 0,830 79,93 6-5-1 8,10 0,230 20,74
4-6-3 23,40° 0.865 78,87 6-5-2 11,70 0.289 27.80
4-7-1 16,209 0,479 57,49 6-5-3 10,808 0,248 25,92
4-7-2 24 30° 0,470 72,57 6-6-1 17,10+ 0,411 45,93
4-7-3 23,600 0,474 63,79 6-6-2 16,20¢% 0,423 46,19
5-5-1 4,50 0,136 16,96 6-6-3 16,204 0.362 40,75
5-5-2 7,206 0,227 22,68 6-7-1 18,00 0,495 47,17
5-5-3 10,80" 0,243 29,14 6= 7=2 18.00% 0.409 7%
5-6-1 7,20 0,267 30,53 6-7-3 18,000 0,503 47,88
5-6-2 11,70zh 0,372 40,31
CV=4835%

D6 thi mat dap tng (surface plotting) va do thi
duong muc (contour) (hinh 2) c6 dinh ham lugng
glucose biang 6%, noéng do giong chung la X (1-3%
v/vyvapH IlaY (5-7). Phuong trinh ho6i quy nhiéu bién:
Ham lugng acid lactic = 149,7 — 33,95*X — 87,875%6
+ 1 A5%Y — JO*R*X + THI5%6*6 — 2 55%Y*Y +
6,0%X*6+ 8,0625*X*Y + 2. 25%6*Y — 1, 4625 X *G¥Y,
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Lén men acid lactic trong binh 1én men | |-

Ap dung diéu kiéu lén men thich hop da duoc xac
dinh, tién hanh thur nghiém Ién men acid lactic & quy
mo 1 1 trong mdi truong MRS hi¢u chinh pH 6,53,
nong do glucose 1a 6% (w/v), nong do gidng chung o
107 té bao/ml 1a 2 ,33% (viv).
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Bdng 6: két qud lén men acid lactic trong quy mé 11

Méu Nongddglucose  Nongdjglucose Himlwgng Higu sudt %
banddu(g)  saulinmen(gl) acid(gl) (sb mol)
L9 60 1,66 20,70 79,09
L9-2 60 7,69 21,60 82,58
Trung binh 60 7,68 2L15 80,34

Két qua 1én men cho thay hiéu suit 1én men ac1d dat
80,84%, dugc tinh bing dbi chiéu phin trim sb mol
acid sinh ra tir 1 mol glucose theo 1y thuyét so véi sb
mol acid sinh ra tir glucose thuc té.

Thao luan

Trong qua trinh 1én men & 37°C da so cac chung
vi khuin lactic déu c6 ham lugng acid tong cao nhét
& ngay 1én men thu 7. Két qua nay tuong ddng véi
két qua nghién ciru ciia Hernandez va cong sy (2005)
[14], ham lugng acid trong thi nghlem 1én men dudng
sucrose cia vi khuan lactic dat tSt nhat & ngay thir 7.
Bang 1 cho thay, chung L6 va L30 cho ham lu'orng acid
tong cao nhit (1,65 g/l), khac biét c6 ¥ nghia vé mit
thdng ké & mirc 5% so vai cac chung con lai. Bén canh
d6, 16 chung duogc chon déu c6 kha niing sinh acid tdt
hon chung déi chimg L. thermotolerans (0,53 g/l va
0,60 g/l & ngdy 6 va ngay 7).

Ket qua glal trmh tu va xdy dyng cay phan loai di
truyén cho théy, tht ca cac ching vi khuin déu thudc
chi Lactobacillus cho hinh thai dang hinh que, catalase
am tinh va oxidase am tinh. Két qua nay phu hop véi
két qua khao st dic tinh sinh hoa té bao. L2 va L1]
c6 su tuong ddng véi L. delbrueckii va L. acidophilus
[15], hai chung vi khuan c6 nhiéu img dung trong lén
men thu'c phim nhu sita chua véi kha ning tao acid
lactic 6n dinh va an toan v&i hiéu suét cao, phti hop
véi ham lugng acid sinh ra khi 1én men & 37°C (bang
1). C6 9/16 chung vi khudn (L7, L21, L26, L27, L30,
136, L37, L52 va L54) twong dong v6i L. plantarum.
Trinh tw chung L9 tuong ddng véi L. casei va L54
twong dong voi L. plantarum 1a hai loai vi khuan c6
phim chét 1&n men acid lactic t6t dugc (mg dung rong
rdi trong cong nghiép [16]. Ngoai ra, ciy phén loai di
truyen cho thay, cac loai vi khudn c6 trinh tu twong
ddng cung loai ndm cung nhanh v6i nhau va véi chung
vi khuan déi chimg véi chi s6 Bootstrap tir 69-100%.

Khi thir nghiém 1én men acid lactic véi 16 chung vi
khuan trong mdi truong MRS & 37°C, 7 ching L7, L9,
L11,L21,L26,L30vaL37 sinhacid lactic cao hon cac

TAP CHI
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chung con lai, trong khoang 9,9-14,1 (g/1) va cao hon
chung vi khuin dbi chimg L. thermotolerans (12,0 g/l).
K_hi so sanh két qua 1én men st dung méi truong chi
bd sung sucrose thi hiéu qua 1én men acid lactic & méi
tru'ong MRS tét hon, didu nay c6 thé giai thlch 1a béi
phan 16m céc loai vi khuén lactic déu c6 nhu céu dinh
dudng phirc tap, mdi truong dinh dudng cin b sung
cac loai amino acid ciing nhu cac khoang vi lugng dé
hoat déng chuyén héa dat t6i wru [17]. Thir nghiém 1én
men & 39°C va 41°C, két qua cho thiy ching L. casei
L9 khi Ién men fx 39°C sinh ra acid lactic cao nhét (18,9
g/1) v6i hiéu sudt chuyén hoa dudng glucose thanh acid
lactic 12 95,45% theo s6 mol. Dang chit y, bang 4 cho
thay hau hét cac chung lactic (ngoai trir L9 va L11) déu
sinh acid lactic cao hon & 41°C, cho thiy anh huéng
cua nhiét do 1€n men dén kha ning phat trién cda vi
khuan va lugng acid lactic sinh ra.

O nhiét d6 cao hon, vi khuén lactic sinh truéng
nhanh hon (thdi gian d€ vi khuin bat dau va két thuc
pha liy thira trong duong cong sinh truéng duoc rat
ngan) ciing nhu téc 46 chuyén hoa ciia té bao vi khuin
dlaen ra manh hon so vdi & nhiét 6 thap nén thoi gian
dé luong acid lactic sinh ra dat t6i da dugc rat ngén.
Ket qua khao sat diéu kién 1én men thich hop dé san
xuét acid lactic tir ching L. casei L9 cho thdy diéu kién
thich hop cho 1én men sinh acid lactic dugc xéac dinh
l1a ¢ pH 6,53; ndng d6 giéng chiing 13 2,33% (v/v) va
ndng d6 glucose bd sung 13 6% (w/v). Gia tri pH ban
diu t6i wu cho chung L9 (L. casei) duge xac dinh 13
6,53, tuong g vo&i két luan trong nghién clru cia
Yoo va cong su (1996) [18] vé pH thich hop cho kha
ning phat trién té bao va sinh acid lactic cta L. casei
1a trong khoéng 6,0-6,5. Tuong tu, Panesar va cong
su (2010) [19] ciing két luan, pH 6,5 13 t6t nhat cho
chuyen hoa lactose va sinh acid lactic & L. casei. Ung
dung két qua diéu kién thich hcrp, qua trinh 1én men ¢
quy mo 11 cho két qua hiéu suit 1én men dat 80,84%
(w/v) & mirc twong duong so véi nghiém thirc cho hiéu
sudt cao nhét 4-6-1 (80,83%) 1én men trong thi nghiém
1én men thich hop hoa 3 nhén té & diéu kién 1én men
san xudt acid lactic. Theo Ramesh (2011) [20], qua
trinh 1én men acid lactic quy mé cang 16n cang gip
nhidu khé khin do hé thdng 1én men cang 16n cang
doi hoi cac thit bi kiém sot nghiém ngit va 6n dinh
cac yéu t() anh hudng dén qua trinh 1én men nhw nhiét
d0, 4p suét... Qua trinh 1én men acid lactic trong thi
nghiém nay dat hiéu suat 1n men gin trong duong
5o véi nghiém thirc 1én men t6t nhét & quy md 100 ml
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(80,84%) cho thdy ching vi khuin duoc tuyén chon
van duy tri kha ning 1én men khi ting quy mé 1én 1 1.

Két luan

Mudi sdu chung vi khudn lactic dugce tuyén chon do
thé hién hoat tinh 1én men tét nhét trong 7 ngay va sinh
ham luong acid cao nhét dat 1,65 g/l. Cac ching nay
thudc cac loai L. delbrueckii (L2 va L6), L. casei (L9
va L10), L. acidophilus (L11), L. fermentum (L20), L.
rhamnosus (L38) va L. plantarum (L7,L21, 126, L27,
L30, L36, L37, L52 va L54). Ching L9 (L. casei) cho
thay kha nang 1én men acid lactic t6t & 37°C (12,9 g/l),
39°C (18,9 g/1) va 41°C (18,0 g/l) va 1én men quy md
11 cao nhat dat hi¢u sudt 80,84% & pH 6,53; nong
dd gidng ching 1a 2,33% (v/v) va ndng d6 glucose bd
sung la 6% (w/v).
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