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The optimal conditions for lactic acid fermentation including

KEYWORDS inoculation density (10°, 108, and 107 cells/mL), initial sugar content
(3, 6, and 9% wi/v), and pH level (5, 6, and 7) were investigated.

Antibacterial properties Along with, the suitable blending content of fermented tofu sour
Lactic acid fermentation liquid form soap with inhibitory effect on P. acnes. The results

showed that Lactobacillus plantarum L39 could create 7.35 g/L acid
lactic from tofu sour liquid and possess inhibitory effects with 16.00
mm inhibitory distance. The suitable conditions for lactic acid
Lactate soap fermentation were determined at the initial sugar content of 8% (w/v),
pH 5.6, and inoculum density of 107 cells/mL with final lactic acid of
10.275 g/L. Soap produced from fermented liquid with 20% blending
content (w/w) showed an inhibitory effect on P. acnes with a
15.67mm inhibitory zone with sensorial results of 86.6% texture
score, 86.6% color score, and 93.44% odor score.

TOI UU HOA PIEU KIEN LEN MEN ACID LACTIC TU NUGC CHUA TAU HU
CUA VI KHQAN LACTIC UNG DUNG TRONG THU NGHIEM SAN XUAT XA
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Ngay nhan bai: 16/3/2021 Nghién ctu nay nham tuyén chon chung vi khuan lactic ¢ kha ning
lén men acid lactic va khang khuan Propionibacterium acnes PO
nham thar nghiém san xuit xa phong tir nudc chua tau hu 1én men.
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Lactic acid bacteria

Ngay hoan thién: 21/5/2021

Ngay ding: 28/5/2021 Diéu kién tdi wu cho qua trinh 1én men acid lactic bao gom mat do

gidng ching (10°, 108 va 107 tb/mL), ham lwong dudng ban dau (3; 6

TU KHOA va 9% w/v) va pH (5; 6 va 7) cling dugc khao sat. Déng thoi khao sat
- ham lugng nudc chua thich hop (15; 20; 25% wi/v) phoi ché san xuat

Kha ning khang khuan xa phong kha nang khang khuan P. acnes. Két qua cho thiy chiang vi
Lé&n men lactic khuan Lactobacillus plantarum L39 c6 kha ning 1én men acid lactic

. - dat 7,35 g/L va kha nang khang khuan tét voi khoang céch khang
mec c?ua ta%l hu khuéan dat 16,00 mm. Diéu kién thich hop cho I&n men acid lactic tir
Vi khuan lactic nuéc chua tau ha duoc xac dinh & ham luong dudng 8% (WAV), pH
Xa phong lactic 5,6 va mat do giéng chung 107 t& bao/mL véi ham luong acid lactic
dat 10,275 g/L. Xa phong duoc thir nghiém san xuat tir nudc chua Ién
men cho thay, thé tich nudc chua bo sung dat 20% (W/w) tao ra xa
phong cé kha nang khang vi khuan P. acnes PO véi duong kinh vong
khang dat 15,67 mm va c6 két qua cam quan véi 86,6% diém két cau,
86,6% diém mau sic va 93,4% diém mui huong.
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1. Giéi thiéu

Vi khuan lactic 12 mét trong cac nhom vi sinh vat phd bién nhat trong ty nhién [1]. Pay 1a
nhom vi khuan xuat hién chu yéu trong san pham Ién men truyén thong nhu dua cai mudi chua, sita
chua, com mé, nem chua va mét s6 san phim men tiéu hoa déng kho. Trong nhitng nim gan day,
¢6 rat nhiéu cong trinh nghién ciru vé ang dung vi khuan lactic trong hoa my pham nho kha ning
sinh acid lactic va bacteriocin [2], [3]. Trong d6, bacteriocin 1a nhém chat khéang khuan cé kha ning
irc ché cac nhom vi sinh vat ¢ hai. Nho vao tac dung khang khuan chuyén biét va an toan,
bacteriocin dugc wng dung nhiéu trong diéu tri bénh da lidu, tiéu hoa va an toan thuc pham [4].

Xa phong la mot trong nhirng san pham duoc st dung hang ngay cia con nguoi Va rat dugc
quan tdm. V& ban chat, xa phong hoa hoc chira nhiéu chat hoat dong bé mit véi pH thap (5-7) cé
tac dong xau 1én bé mat da nguoi nhu triét tiéu do am, ton du hoa chat va dé gy di ung da. Trong
khi d6, xa phong truyén thong la két qua cua phan wng xa phong hoa gitta acid béo va kiém, it
gay kich tng da va an toan vai sirc khoé [5].

Nudc chua, mot phu pham cua qué trinh két tinh tau hu, ¢ chta nhiéu chét dinh dudng ton du
¢6 thé dugc g dung 1am méi trudng 18n men vi sinh vat [6]. CAc thir nghiém sir dung nuéc chua
tau ha vao 1én men acid lactic dugc ching minh cé hiéu suat nudi cay vi khuan lactic cao [7].

Trong qué trinh 1én men acid lactic ¢6 nhiéu san pham duoc tao ra, trong d6 c6 acid lactic va
bacteriocin la hai san phim duoc quan tdm nhét. Cung véi cac goc acid hitu co thong dung, acid
lactic ¢6 kha nang tri myn va xoa vét thAm trén da nho vao co ché gay ton thuong da & muc gioi
han, pha huy 16p biéu bi da bi tham va kich thich qué trinh tai tao da thay thé [8]. Acid lactic gilp
lam trang da va dudng am, dong thoi gidp cai thién trang thai, sic t6 va vé bén ngoai caa da [9].
Hon nita, bacteriocin sinh ra bai qué trinh 1én men ¢6 kha nang tc ché cac vi khuan gay mun [10].

Ung dung acid lactic b6 sung cing véi bacteriocin vao xa phong duoc ching minh ¢ kha
nang d6i khang vi khuan Propionibacterium acnes gay mun phan lap tir da nguoi [11]. Qua trinh
xa phong hoa nude chua lam thay déi pH va nhiét do c6 anh hudng dén hoat tinh bacteriocin. Do
do6, viéc xac dinh diéu kién thich hop dé xa phong héa nuéc chua tau hu mang y nghia quan
trong. Viéc sir dung nuéc chua tau hii dé 18n men acid lactic giGp giam thiéu 6 nhiém méi truong
va giam chi phi san xuat. Do d6, ung dung Ién men acid lactic bang nuéc chua tau hu dé san xuat
xa phong cd tiém ning tao san phdm an toan stc khoé va hd trg diéu tri mun.

2. Phwong phap nghién ciru
2.1. Nguyén vt ligu va héa cht

Hai muoi chiing vi khuan lactic phan Iap tir nem chua va san pham I&n men tir cc nghién ctu
truc [12], [13]. Nudc chua tau hu thu thap tir co s& san xuét tuong chao Vinh Tran (duong Tran
Viét Chau, phuong An Hoa, quan Ninh Kiéu, TP. Can Tho). Chung vi khuan Propionibacterium
acnes PO duoc phan lap, dinh danh tir nghién ctu ciia Bui Hoang Ping Long va dong tac gia
[11]. Céc chung vi khuan lactic dugc ting sinh va nudi cdy bang méi truong MRS (Sigma-Alrich:
K2HPO, 2 g/L; glucose 20 g/L; MgS0O4.7H,0 0,2 g/L; MnSQO4.4H,0 0,05 g/L; cao trich thit 8
g/L; peptone 10 g/L; Na,C03.3H,0 5 g/L; tri-ammonium citrate 2 g/L; cao trich nam men 4 g/L).
Chuang P. acnes PO duoc ting sinh va nubi cdy biang méi truong BHI (Brain Heart Infusion,
Sigma-Alrich: cao trich tim bo 5 g/L; cao trich ndo bé 12,5 g/L; Na;HPO, 2,5 g/L; D-glucose 2
g/L; peptone 10 g/L; NaCl 5 g/L).

2.2. Tuyén chen vi khudn lactic c6 khd ndng Ién men acid lactic va khdng khudn P. acnes PO

Khdo st khd néing Ién men acid lactic tiv nwéc chua tau ha cia cac ching vi khudn: Hai
muoi chiing vi khuan lactic dugc tang sinh trong cac ong nghiém chira 5 mL méi truong MRS
broth trong 36 gid, 1 tinh vi hiéu khi, ¢én mat d6 107 té bao/mL. BS sung 1 mL dich ting sinh vi
khuan lactic vao binh tam gi4c chira 99 mL dich nuéc chua tau hu da khir tring nhiét wot
(121°C/15 pht) va u tinh & 37°C. Ghi nhan ham lugng acid lactic mdi ngay trong 7 ngay.
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Khdo sat khi ning khing khudn P. acnes PO ciia cac ching vi khuan lactic: Khi ning
khang khuan cua cac chung vi khuan lactic duoc khao sat bang phuong phép dbi khéng vach
thang vudng goc [14]. Cac chung vi khuan lactic dugc tang sinh ong nghiém chua 5 mL moi
truong MRS broth & diéu kién vi hiéu khi trong 36 gid dén khi dat mat do 107 té bao/mL. Chang
P. acnes PO dugc tang sinh trong 6ng nghiém chira 5 mL mai truong BHI broth, u ky khi trong
72 gio dén khi dat mat do 107 té bao/mL. Nho giot 10 pL dich ting sinh va trai cac chang vi
khuan lactic duoc khao st doc theo mot duong thang rong 1 cm dugc ké ¢b dinh tir trén xudng
trén dia thach MRS chtra 0,2% (w/v) CaCOs, u ¢ 37°C trong 24 gio. Nho 1 pL dich tang sinh P.
acnes PO va trai theo vach ngang vudng goc vai vach vi khuan da moc (cay tir mép dia petri vao
trong) va sau do6 u ¢ 37°C trong 24 gio. Kha niang khang khuan dugc xac dinh bang cach do
khoang cach ving khang khuan theo don vi mm.

2.3, Kldo st didu kign thich hop cho ki ning lén men acid lactic i cliing vi kuudn rayén chon

Vi khuan tuyén chon duoc ting sinh trong 36 gid trong dng nghiém chira 5 mL méi truong
MRS broth dén mat d 107 t& bao/mL, 1 tinh vi hiéu khi. Chiing 1 mL dich ting sinh & cac mat do
107; 108 va 10° té bao/mL vi khuan lactic vao moi trudng nudc chua tau hu dugce didu chinh ham
lugng duong (3; 6 va 9% wiv) va pH (5,0; 6,0 va 7,0). U cac nghiém thic & 37°C trong 7 ngay. Thu
mau mdi ngay 1 mL va xac dinh ham luong acid sinh ra bang phuong phép chuan do acid [15].

24 Thii nghidm sdn xudi xXd plong ti nudc chua tin hii co ki ning kuing fudin P. acnes PO

Xa phong phéi tron dung dich nuéc chua tu hu dwoc tao ra tir phan ¢ng xa phong héa dau
dira va dung dich NaOH (22% w/v) theo ty Ié dau dira va dung dich NaOH 1a 10:1 (g:g). Nhiét do
phan tng & 85°C [16]. Thanh tring dung dich nudc chua tau ha da 1én men bang NaHSOs (140
mg/L) Sau phan ng xa phong héa ha nhiét dén 45°C, phéi tron 10% (v/v) thé tich nudc chua tau
hii d4 1én men (da thanh tring bang NaHSO3 140 mg/L) theo diéu kién da khao sat. Xa phong két
dong dugc cat thanh banh va u trong 3 ngay dé két thic phan tng xa phong hda hoan toan va
phan tich cac chi tiéu: pH xa phong, kha ning khang khuan P. acnes PO bang phuong phap
khuéch tan giéng thach [17], ham luong NaOH tu do (% w/w) dugc xac dinh bang phuong phap
chuan d6 va cam quan san pham duoc danh gia theo Tiéu chuan Viét Nam (TCVN 2224:1991).

3. Két qua va thao luan
3.1. Khd nding lén men acid lactic ciia cac ching vi khudn trong méi trwong nwéc chua tau hi

Hai muoi ching LAB dugc 1én men ¢ moi truong nudc chua tau ha trong 7 ngay o nhiét do
37°C. Kha ning 1én men duoc theo ddi biang cach phan tich ham lwong acid lactic sinh ra bang
phuong phap chuan d6 va két qua duoc trinh bay ¢ Bang 1. Nhin chung, ham luong acid lactic
tang tir ngay 1 dén ngay 3. O ngay 3, ham luogng acid cua cac chung sinh ra cao nhat, L39 va
HCM2, véi kha ning sinh acid cao nhét lan luot 1a 7,35 g/L va 7,58 g/L. Thap nhat l1a chung
Thai82 véi 1,28 g/L acid lactic. O ngay Ién men thir 4 dén tha 7 ham luong acid giam. Ham
lwong acid caa L39 tir 7,35 g/L giam xubng con 5,33 g/L & ngay 1én men th 7. Su suy giam acid
lactic sau khi dat ham lugng cao nhit ciing dugc ghi nhan trong nghién ciu di truée khi acid
lactic bi tiéu thu dé sinh nang lugng khi ngudn cacbon con lai han ché & nira sau giai doan Ién
men [18]. Nghién ctu cua Elferink va dong téc gia (2001) da két luan khi chuyén héa, mdi mol
acid lactic duoc chuyén thanh 0,5 mol acid acetic, 0,5 mol 1,2-propanediol va ethanol [19]. Xét
vé kha ning 1én men, chiing L. plantarum L39 va chiing HCM2 c6 kha ning 1én men t6t nhat.

Ham lugng acid sinh ra tir nudc chua 1a thip hon so v6i 1én men trong méi truong MRS véi vi
khuan L. casei L9 sinh ra 21,15 g/L acid lactic [7]. Trong nghién cuu 1én men acid lactic tu ri
duong, ham lugng acid tong dat 10,20 g/L [20]. Két qua l1én men acid lactic & moi truong MRS
t6t hon do vi khuan lactic ¢6 nhu cau dinh dudng phirc tap, moi truong dinh dudng can bé sung
céc loai amino acid ciing nhu cac khoang vi lwong dé hoat dong chuyén héa ti wu [21]. Tuy
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nhién, viéc tng dung mot phu pham dé 1én men 1a phd hop véi xu hudng phét trién bén viing va
than thién moi truong.
Bang 1. Ham heong acid tong (g/L) sinh ra ¢ cac ngay 1én men cua 20 ching LAB ¢ nhiét dg 37°C

Chiing Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
Thai22 1,43 1,73 4,58¢ 4,05¢ 4,20¢% 3,38 4,20%%
L39 3,530 6,082 7,352 6,15° 6,153 5,482 5,33bcde
Thai82 0,90’ 1,05 1,28 1,13" 1,65 1,28f 1,501

HK162 2,03¢f9 3,08¢% 4,88¢ 3,83« 5,18¢de 4,280 5,558
HCM2 3,15°¢ 5,400 7,582 5,78% 6,982 5,632 5,18¢d
L26 4,052 4,88° 6,15°¢ 6,752 5,4820¢d 4,80% 5,400
Thai32 3,230 3,38¢ 4,05%f 3,300 3,60fn 3,08¢% 3,75
L54 2,25¢% 2,63¢f 3,381 2,708 3,08fan 2,33¢ 3,00M

L30 3,450 5,85% 6,230 5,78%® 6,452¢ 4,88% 6,45%
L11 2,03¢f0 2,55¢f 3,60¢f 2,85%f 3,23fn 2,48 3,159
L7 2,03¢f9 2,331 3,30f" 2,78%f 3,38fn 3,08¢% 4,580%f
L9 2,40¢ 5,93 7,05 5,93%® 6,68% 5,402 5,933b¢
L2 2,10¢%f 2,331 3,089 5,10° 6,53® 5,632 6,687

GT31 1,80¢ 2,3fn 3,381 2,859%fg 4,95¢% 5,482 5,783c
TX21 3,45 3,53¢ 4,28¢% 3,08¢defy 4,20¢% 2,85¢% 3,601
TX7 2,33¢% 2,78°f 3,23fh 2,78%f 3,38f9n 3,30¢ 3,089
TX5 2,18¢f 2,401 3,089 3,23cdef 4,43% 3,38« 4,509%f
TX3 1,88f 1,959 2,48" 2,109 3,089" 2,50% 2,551

L52 2,10¢%fg 2,331 3,381 2,63¢f0 3,38 2,63% 2,93

TX61 2,33¢% 2,70¢°f 3,30 2,25f9 2,85M 2,33° 2,70N

*Ghi chu: Gia tri trong bang la gia tri trung binh cua 3 lan Igp lai. Cdc gid tri trung binh trong ciing mét cot
theo sau co cdac mau ty giong nhau thé hién sy khdc biét khong co y nghia vé mdt thong ké o do tin cdy 95%.

3.2. Khd ndng tao chdt khang khudn P. acnes PO ciia chiing vi khudn lactic

Két qua khang khuan & Bang 2 cho thay, trong 20 chiing vi khuén lactic ¢6 12 ching c6 kha
nang tao khang khuan tc ché vi khuan P. acnes PO.
Bang 2. Kha ndng khdng khudn P. acnes PO cua cac ching LAB

Ching vi Khoang céach Tinh khang Chiing vi Khoang céach Tinh khang
khuin khang khuin (mm) khuin! khuén khang khuan (mm) khuin!

Thai22 22,00? ++ HK162 15,00¢% ++
Thai82 16,67° ++ L11 14,33¢f ++
L7 16,67° ++ TX21 14,33¢f ++
L39 16,00 ++ L2 14,00f ++
L52 15,67« ++ L9 12,009 ++
GT31 15,33« ++ Thai32 11,33¢ +

CV (%) 17,33

*Ghi chii: '"Mikc dj xudt hi¢n kha ndng tinh khing khudn: (+): chiéu rgng viing khdng khudn <12 mm; (++):
chiéu rong vung khang khuan 12-25 mm, (+++): chiéu rong vung khang khuan >25 mm (Hutt et al., 20006)

Két qua & Bang 2 cho thay, trong 20 chung dugc tuyén chon, ¢6 12 chung c6 kha ning khang
khuan P. acnes PO. Trong d6, 11 ching c6 tinh khang trung binh véi chiéu rong ving khéang
khuan 12-22 mm, Thai22 véi chiéu rong duong khang khuan 1a 20,00 mm va 1 chang c6 tinh
khang yéu véi chiéu rong vung khang khuan nho hon 12 mm (chung Thai32 véi 11,33 mm).
Chiéu rong viing khang khuan duoc xac dinh bang phuong phap dbi khang vach thiang vudng géc
duoc md ta nhu ¢ Hinh 1.
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Hinh 1. Vang khang khuan P. acnes PO tgo ra bdi L. plantarum L39 bang phuong phdp vach thang vudng goc

*Ghi chd: Chung L39 1a chudi khudn lgc theo chiéu trén xuéng, cac vach khuan lac ngang song song VJi

nhau la chuing P. acnes. Khodng cach khang khudn dieoc tinh bang trung binh khodng cach tir mép khudn
lac L. plantarum L39 dén diém dau céc vach khudn lac P. acnes.

Két qua khang khuan nay twong dong véi nghién ciu cua Bui Hoang Dang Long va dong tac
gia (2019) [11]. Trong d6, ching L39 c6 kha nang sinh bacteriocin khang ching chi thi PO trén
moi truong nude chua tau hii bo sung sucrose-peptone-K,HPO, 14 12,67 mm. Ciing trong nghién
clru trén, moi truong 1y tudng MRS, cac chung LAB c6 kha niang khang khuan véi duong kinh
vong khang 1a 13,67 mm [22]. Thyc té, kha ning tao khang khuan trong méi trudong nudc chua
tau hu s& thdp hon MRS. Tuy nhién, c6 thé tin dung nudc chua tiu hi nhu 13 ngudn phy phé
pham trong nudi cdy chung L39 vi mang tinh kinh té va gép phan bao vé moi trudng. Dua vao
két qua nay, chung L39 dugc chon dé thyuc hién téi vu héa diéu kién san xuit acid lactic tir nu6c
chua tau hi vi ¢ kha ning 16n men va khang khuan chi thi tét so véi cac chung con lai.

3.3. Piéu kién thich hep 1én men acid lactic ciza chiing vi khudn lactic tuyén chen trong moi
trwong nwdc chua tau hu

Bang 3 trinh bay két qua khao sat diéu kién 1én men va duoc phan tich bang phan mém thong
ké Statgraphics Centurion XVI nham thiét lap phwong trinh hdi quy nhiéu bién. Dya vao phuong
trinh nay, khi ¢4 dinh mat do giéng chung log 7 t& bao/mL, ham luong duong (3,00-9,00%) va
pH (5,00-7,00), ham luong acid lactic sinh ra theo phuong trinh sau: Acid lactic = -49,46 + 9,35X
-0,02Y + 15,457 - 0,06X? + 0,68Y? - 0,72Z? - 1,29XZ - 1,16XY - 1,08YZ + 0,18XYZ. Trong do:
X 1a ham luong duong, Y 1a mat d6 chiing va Z 1a pH. Tir phuong trinh hoi quy lay dao ham theo
ting bién s duong va pH ¢ thé thiy, voi ham luong duong 8% (w/v), pH 5,6 va mat d6 giéng
chang 1a log 7 (107 té bao /mL) 1a diéu kién téi wu cho kha ning sinh acid lactic trong nwdc chua
tau ha. D6 thi bé mat dap tmg va dd thi duong muc tuong quan giira ham luong dudng va pH dén
ham luong acid lactic dugc trinh bay ¢ Hinh 2.

Function
1 —s5
1 — 69
1 —13
] —17
"] —e1
ANy . 1 —285
58 - 7 7 89
P 1 —93
54| 97
oy \ 1 — 101
L N N . . ] — 105
3 4 5 6 7 8 g — 109

Ham Iugng duGng (%)

66 —

62F 7

pH

Ham IUgng acid lactic

Ham IUgng duGng (%)

Hinh 2. D6 thi mét dép 1img va dwong muic Ciia ham heong acid lactic sinh ra ¢ cdc diéu kién nudi cdy khac nhau
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Két qua & Bang 3 cho thdy, nghiém thirc 24 véi ham lwong duong 1a 9% (w/v), pH 6,0 mat do
gidng chung 1a log 7 (107 té bao/mL) cho ham lwong acid lactic cao nhét 1a 10,8 g/L, dong thoi
ham luong acid lactic thip nhat 1a 3,98 g/L & nghiém thirc 1 voi ham luong duong 1a 3% (W/v),
pH 5, mat d6 gidng chang 1a log 5 (10° té bao/mL).

Bang 3. Khd ndng lén men acid lactic tir nuwéc chua tau hu cua cac chung L39 khi khdo sdt ham lwong
sucrose, pH va mdr dé giong ching

Nghiém Nhan to ] Chi tiéu theo dbi
thic Ham lwgng dwong  pH truéc  Mat dg giong chiing Ham lwgng pH sau Ién

(% wiv) 1én men Log (té bao/mL) acid lactic (g/L) men

1 3 5 5 3,98 3,98
2 3 5 6 4,434 4,00
3 3 5 7 8,70 3,91
4 3 6 5 5,331 4,05
5 3 6 6 5,70M 4,06
6 3 6 7 7,88¢ 3,95
7 3 7 5 4,65k 4,10
8 3 7 6 5,401 4,12
9 3 7 7 6,839 3,98
10 6 5 5 8,48¢ 3,75
11 6 5 6 9,230 3,73
12 6 5 7 9,38P 3,72
13 6 6 5 5,48 3,93
14 6 6 6 6,83¢ 3,91
15 6 6 7 8,48¢ 3,87
16 6 7 5 5,63 4,00
17 6 7 6 6,23" 4,01
18 6 7 7 7,28 3,92
19 9 5 5 7,73¢ 3,75
20 9 5 6 8,63¢ 3,73
21 9 5 7 9,000 3,72
22 9 6 5 8,930 3,81
23 9 6 6 8,48¢ 3,92
24 9 6 7 10,802 3,80
25 9 7 5 4,88¥ 3,94
26 9 7 6 4,58k 3,92
27 9 7 7 7,88¢ 3,88

*Ghi chu: Gia tri trong bang la gid tri trung binh cua 3 lan lgp lai. Cdc gid tri trung binh trong ciing mot cot
theo sau cé cdc mau tw giong nhau thé hién su khdc biét khong cé Y nghia vé mdt thong ké 6 do tin cdy 95%

Mat do glong ching 1a log 7 (107 té bao /mL) duoc str dung trong bé tri thi nghiém thu duoc
két qua cao ¢ tat ca cac nghiém thic. C6 thé thay, mat d6 vi khuan cao gitp cho viéc thich nghi
v6i méi truong va sinh truong té bao & mirc tot hon. Ngoai ra, ham lugng acid lactic sinh ra ti Ié
thuan véi ham lugng duong ¢ cac nghiém thac cung didu kién pH va mat do gidng chang. Cac
nghiém thirc ¢6 ham lugng dudng & maic 9% cho két qua 18n men tét hon cac nghiém thac voi
ham lugng duong thép hon. V& ly thuyét, duong 12 ngudn carbon va 1a co chat chinh cho Ién
men, quyét dinh dén ham luong acid lactic sinh ra sau 1én men. Cac chung vi khuan sir dung
ngudn carbon nay dé cung Cap nang lugng cho cac hoat dong cua su séng nhu duy tri hé thong
khi nhiét d6 méi truong thay dbi, tong hop cac chat xay dung té bao,...[23].

Bén canh do6, pH 1a mét trong nhitng yéu td quan trong trong qua trinh sinh truéng va phéat
trién cua vi sinh vat. O pH 7, tat ca déu sinh acid lactic thdp hon vé6i cac nghiém thirc c6 pH 5 va
6. Trong l&n men lactic, LAB s& tao ra acid lactic 1am giam pH ctia méi truong va pH thap s& gép
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phan tc ché céc vi sinh vat tap nhidm ddng thoi e ché sy phat trién cua ban than LAB. Khalid
da két luan tang truong téi wu cho LAB 14 & pH 5,5 - 5,8 [24].

Nghién ctu cia Ngd Thi Phuong Dung va dong tac gia (2017) cho thay, khi sir dung
Lactobacillus casei dé Ién men trong 1 L méi trudng MRS long véi diéu kién thich hop cho ham
luong acid lactic dat 21,15 g/L [13]. V&i két qua thi nghiém nay, ham luong acid lactic sinh ra
trong méi truong nudc chua (10,28 g/L) véi ham lugng dudng 8% (w/v), pH 5,6 va mat do gidng
chung la log 7 (107 té bao /mL) la thip hon. Luu y rang glucose trong nghién ciru di trudc 12 loai
duong t6i wu cua vi khuan lactic nhung c6 gia thanh kha cao. Viéc sir dung nuéc chua bd sung
sucrose dé 18n men thay thé gitp giam chi phi, déng thoi 1a mot bude nham wng dung 1&n men
trong diéu kién thyc tién.

Két qua kiém chitng md hinh téi wu dugc dé& xuat boi phan mém Statgraphics Centurion
version XV khi [én men & quy md 100 mL cho thay ham lwong acid lactic sinh ra dat 10,28 g/L.
Két qua cho thay twong ddi so véi nghiém thuc s6 24 ¢ Bang 3 (ham luong acid lactic 1a 10,80
g/L). Vi vay, diéu kién dugc chon qua phan tich bang phan mém la c6 thé chap nhan duoc.

3.4. Thir nghigm sdn xudt xa phong tir nwéc chua tau hi ¢ khd ning khdng P. Acnes PO

Bang 4 thé hién két qua thir nghiém tong hop xa phong bang dau dira, dung dich NaOH va
phdi tron cac ti 1¢ nude chua tau hu. Két qua cho thiy, nuéc chua tau hu dugc bd sung vao xa
phong van duy tri kha niang khang khuan chi thi P. acnes PO véi duong kinh vong khang cao
nhét dat 17,00 mm & nghiém thic bd sung 25% nuéc chua va khdng khéc biét vé théng ké véi
nghiém thiic bo sung 20% xa phong (dat 15,67 mm). Nam 2013, Zoumpopoulou va dong tac gia
da két luan kha nang khang khuan cua bacteriocin tir vi khuan lactic van bén viing khi bé sung
vao chét tay rira nhu kem danh rang [25]. Didu ndy cho thiy, tng hop xa phong van dat hiéu qua
trong duy tri kha ning khang khuan.

Bang 4. Cac chi tiéu két qua trong khao sét kha nang xa phong héa niréc chua tau hi

Ty 1€ nwéc chua (% v/v) pH Ham lrgng NaOH tw do (% w/w)  Khi niing khang khuin (mm)

15 7,94 0,3333 11,00°
20 7,11 0,0333 15,672
25 6,65 0 17,002

Vé két qua cam quan theo TCVN 2224:1991 trinh bay ¢ Bang 5, nghiém thuc bd sung 25%
nu6c chua tuy duy tri tot kha ndng khang khudn nhung lai c6 diém cam quan kha thap, mau xa
phong nay c6 diém két cau va mau sac thap hon cac nghiém thirc con lai. G mic b sung 15% va
20% (v/v) nuéc chua vao xa phong, diém cam quan dat cao nhét véi lan luot 12,33 va 13,33
diém, khong c6 khéc biét co ¥ nghia théng ké. Trong 3 nghiém thirc bd sung, nghiém thic 20%
nudc chua ciing cho ham lugng NaOH dat 0,0333% (w/w), phu hop vai TCVN 2224:1991 (ham
lugng NaOH nho hon 0,05%).

Bang 5. Két qua thong ké cam quan xa phong dwoc bé sung cac mirc thé tich nueée chua

Ham lwong nuwéc chua bd sung Két ciu Mau Mui Piém trung

(% wiw) (Piém) (Piém) (Piém) binh
15 4 4 3 12,33
15 5 4 4
15 4 5 4
20 5 4 5 13,332
20 5 5 5
20 3 4 4
25 3 2 4 9,67°
25 3 3 3
25 4 3 4
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Tong hop yéu té khang khuan va cam quan, nghiém thirc bo sung 20% thé tich nuée chua vao
xa phong gitp tao banh xa phong van duy tri kha ning khang khuan t6t (vong khang 15,67 mm)
va diém cam quan dat trung binh véi 86,6% (4,33/5,0) diém két cau, 86,6% (4,33/5,0) diém mau
séc va 93,4% (4,67/5,0) diém mui huong.

4. Két luan

Trong hai muoi ching LAB dugc khao sét, L. plantarum L39 cho ham lugng acid lactic cao
nhét dat 7,375 g/L ¢ ngay 3 va c6 kha ning khang vi khuan P. acnes PO voi khoang céch khang
khuan dat 16,00 mm. Diéu kién thich hop dé Ién men tao acid lactic tir nuéc chua tau ha dugc
xéac dinh & ham lugng dudng 8% (w/v), pH 5,6 va mat do chung 107 té bao/mL. O diéu kién thich
hop, L. plantarum L39 c6 kha nang 1én men tao acid lactic tir nudc chua tau hu dat 10,28 g/L.
Thir nghiém san xuat xa phong tir nudc chua tau hi cho thy thé tich nudc chua b sung dat 20%
tao ra xa phong c6 kha ning khang vi khuan P. acnes PO vé6i duong kinh vong khang dat 15,67
mm va c6 két qua cam quan tot véi 86,6% (4,33/5,0) diém két cau, 86,6% (4,33/5,0) diém mau
sac va 93,4% (4,67/5,00) diém mui huong.

Loi cam on

~Nghién ctru duoc thuc hién thong qua dé tai nghién ctru khoa hoc cép co s truong Pai hoc
Cén Tho (Mé s6 d& tai T2020-104).
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