KHOA HOC CONG NGHE

KHAO SAT CAC THONG SO 101 UU CUA QUA TRINH
LEN MEN RAU MUONG (Jpormoea aguatica) MUOI CHUA

TOM TAT
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Nguyén Nhu Phurong?, Huynh Ngoc Thanh Tam? *

Nghién cttu duoc thyc hién nham tim ra théng sé téi uu cho qué trinh 1én men rau mudng (Jpomoea
aquatica). St dung dong Lactobacillus plantarum CMT2 duoc ding ky trén GenBank voi ma s6 MN841920
duoc st dung cho qua trinh 1én men. Két qua xac dinh dugc nhiét do chan rau mudng 1a 70°C sau 6 ngay lén
men cho ham luong axit lactic cao, dong thoi ciing cho gia tri cdm quan t6t. Thong qua phan mém Design
Expert 7.0 v6i thé thic Box - Behnken, da xac dinh duoc nghiém thitc t6i uwu cho qua trinh lén menrau
mudng 1a néng do mudi 2,85%, nong do duong 2,77% va mat do vi khuin giong 8,3x10° té bao/mL véi ham
luong axit lactic dat 7,14 g/L sau 6 ngay lén men & nhiét do6 phong (30°C - 32°C). Khi b6 sung CaCl,0,2% cho
gi4 tri axit lactic va cdm quan cao. Ngoai ra, viec bé sung gia vi toi 3% va 6t 3% sé gitp tang gia tri cAm quan
san pham, déng thoi ddy nhanh qua trinh 1én men san phdm. Sau 6 ngay lén men,d4nh gi4 cAm quan rau
mudng cho ciu tric san phdm gion déu, cé6 mau sic tuoi sang, vi chua man hai hoa véi luong axit lactic 1a

8,52 g/L.

T khoéa: Rau muong, Lactobacillus plantarum, Ién men lactic.

1. DAT VAN BE

Hién nay, dé dap tmg nhu cau ctia nguoi tiéu
dung, cac san phdm léen men da va dang duoc nghién
clru rong rai nham cai tién vé chat luong, nang suat
ciing nhu quy mo san xuat. Mot trong nhitng san
pham lén men phd bién trén thé gidi ciing nhu ¢ Viét
Nam d6 1a rau ctt mu6i chua, mot loai thuc phdm vira
cung cap nhiéu dinh dudng vira gitip con nguoi kéo
dai thoi gian bdo quan nguyén liéu [1]. Rau mudng
c6 tén khoa hoc la Ipomoea aquatica 1a loai cay
hoang dai, ré tién, dé tim dé lam rau ct muéi chua, 1a
ngudn thitc an bé sung protein, khoang chat, chat xo,
dac biét giau vitamin A, vitamin C va sit nén duoc st
dung ché bién lam nguén thitc an cho con nguoi va
vat nuoi.

Vi khuén lactic (LAB - Lactic Axit Bacteria) c6
ung dung kha rong rai trong thuc tién va co y nghia
quan trong trong nghién ctu ciing nhu trong san
xuat thuc pham, duoc phdm va cong nghiép hoéa chat
[2], 1a nhom vi khu4n duoc tmg dung nhiéu trong lén
men cac san phdm dua mudi chua; 1a nhom vi khuin
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¢6 loi cho con nguoi, gitp kich thich hoat dong hé
mién dich va can bing hé vi sinh vat trong duong
rudt cé loi cho strc khoe [3]. Bén canh do6, nhiéu san
phdm muodi chua cing 1a nguon protein,
carbohydrate, khoang chat, vitamin va chat xo quy
gia [4]. LAB con sinh cac thanh phan huong thom,
chat khang khuén va exopolysaccharides (EPS) gop
phan vao mot s6 diac diém quan trong, nhu két cau,
mui vi va thoi han st dung lau hon cho dua chua lén
men [5], [6]. Ngoai ra, LAB trong cdc san phidm
ngam chua cé vai tro quan trong trong viéc giam doc
t6 ndm moc trong mot so treong hop nhat dinh, do
d6 1am gidm nhiéu nguy co d6i véi stic khoe. LAB
duoc cong nhan 1a GRAS (Generally Recognized As
Safe: duoc cong nhan 1a an toan) va rat hitu ich dé
chong lai su phat trién lién tuc cia mam bénh va vi
sinh vat gay hu hong trong cac san phdm muéi chua
(4], [7].

Trén thé giéi va Viet Nam da co nhiéu nghién
ctru tmg dung cac dong vi khuén lactic trong lén men
nhiéu loai rau ctt qua nhu: bap cai, cai thao, ctt hanh,
toi, ca kiéu, bon bon,...[8], [9], [10] nhung rau
muodng chua duoc quan tAm va nghién ctru trong viéc
tao san phadm ché bién sin hodc san pham lén men
nh¢ tng dung dong vi khuén lactic nay. Trén co s&
d6, nghién ctru duoc thuc hién nhidm tmg dung vi
khuén lactic duoc tuyén chon vao qua trinh l1én men
rau muong mudi chua. Nghién ctru ciing sé gop phan
da dang héa san pham lén men, nang cao gia tri cia
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ngudn dac san hién c6 va phan nao dap tmg nhu cau
stt dung thuc phdm da dang ctia nguoi dan Viét Nam
hién nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va héa chat

Vat lieu: rau muong (lpomoea aquatica) thu tai
vuon thuoc xa My Khanh, huyén Phong Dién, thanh
phé Can Tho; dong Lactobacillus plantarum CMT2
duoc dang ky trén GenBank véi ma s6 MN841920,
mudi Bac Liéu, duong Saccharose (duong tinh luyén
Bién Hoa), t6i Ly Son va 6t hiém (6t xiém). Dong vi
khuan nay thudc vi khuéan lactic Gram duong, hinh
que va duoc trit trong glycerol & nhiét d6 -20°C.

Hoéa chat va moi truong: yeast extract, beef
extract, peptone, glucose, NaOH 0,1N,
phenolphthalein, con (70% va 96%), MRS agar (De
Man, Rogosa va Sharpe, Merck, Ptc), moi truong
MRS broth (Merck, Dc).

2.2. Khao sat anh huong nhiét @6 chan dén chat
lwong san phdm rau mudng mudi chua

Nghién cttu anh huodng cta nhiét do chan dén
qua trinh 1én men rau muong va déng thoi tiéu diét
mot s6 vi sinh vat bé mat gay hai dén qua trinh len
men. Tt @6 chon ra nhiét dd chan téi wu cho qua
trinh 1én men rau muong dat hiéu qua va gia tri cam
quan cao.

Than rau muong loai bo 14, rira sach va cat khuc
3 -5 cm sé tién hanh chan & cac mutc nhiét do 60°C,
70°C va 80°C trong 60 giay va khong chan. Sau do dé
ngudi, dung 100 g rau mudng cho vao keo, cho 200
ml dich lén men v6i 3% mudi, 2% duong da thanh
trung d€ nguoi va 10 ml dich giong vi khudn
Lactobacillus plantarum CMT2 mat s6 5 x 10° té
bao/mL. Lén men 6 ngay & nhiét d6 phong (30°C -
32°C). Thi nghiém véi 3 1an lap lai. Chi tiéu theo doi:
pH sau lén men va ham luong axit toan phan sau 2, 4
va 6 ngay lén men tinh theo axit lactic, tham khao
cam nhan sau khi dung thit san pham (danh gia cam
quan).

2.3. Khao sat anh huong ciia néng 6 mudi, mat
s6 vi khuin giéng va néng do duong dén qua trinh
lén men rau mudng.

Khéo sat s anh hudng ctia nong do muoi, nong
do duong ctia dung dich ban dau va mat s6 vi khuin
giong dén qua trinh lén men rau muéng, tir d6 chon
ra duoc cac thong so thich hop dé qua trinh 1én men

rau muong dat hiéu qua cao. Thi nghiém véi 3 lan lap
lai. Thi nghiém duoc b6 tri theo mé hinh Box
Behnken cta phan mém Design Expert 7.0 voi ba
nhan t6 anh hudéng dén qua trinh 1én menrau muong:
Nhan t6 A: nong do mudi, gia tri nhé nhat (min) 2%
va gia tri lon nhat (max) 5% nhan t6 B: mat s6 vi
khuan giong (t€ bao/mL), gia tri nhé nhat (min) 10°
va gia tri lon nhat (max) 10% nhan t6 C: néng do
duong, gia tri nhé nhat (min) 1% va gia tri 16n nhat
(max) 4%. Cac gia tri bién thién nay tham khao tur
quy trinh san ph4m mu6i chua va mot s6 nghién cttu
vé san pham muéi chua trudc d6 [8], [10], [11].

Chuén bi vi khuén giong: st dung dong vi khuan
Lactobacillus plantarum CMT2, da duogc tuyén chon
¢6 khé nang sinh axit lactic cao nhat. Rau muong sau
khi da xtt li so bo sé chan & nhiét do 70°C t6i wu & thi
nghiém 1 sau d6 dé nguoi va cho vao keo. Dich lén
men duoc chinh lan luot vé nong do mudi, nong do
duong va mat so vi khudn giong dua theo bo tri thi
nghiém ctia phan mém Design Expert 7.0. Cho 200
mL dung dich muéi, dwong vao keo rau mudng, sau
d6 chiing 10 ml dich vi khuin giong v6i mat s6 dua
theo bo tri thi nghiém cta bang 1. Lén men 6 ngay &
nhiét do phong (30°C - 32°C). Khi qua trinh 1én men
két thuc tién hanh phan tich mau.

Bang 1. Cac nghiém thitc theo bé tri ctia thé thirc
Box-Behnken, phan mém Design Expert 7.0

Nghiém| Nong | Mat so Nong do
thiuc |do muoi| LAB (t€ | duong (%)
%) | bao/mL)
1 2 10° 2,5
2 5 10° 2,5
3 2 10° 2,5
4 5 10° 2,5
) 2 5x 108 1
6 5 5x 108 1
7 2 5x 108 4
8 5 5x 108 4
9 3,5 10° 1
10 3,5 10° 1
11 3,5 10° 4
12 3,5 10° 4
13 3,5 5x 108 2,5
14 3,5 5x 108 2,5
15 3,5 5x 108 2,5

Chi tiéu danh gia: pH sau lén men va ham luong
axit toan phan sau 2, 4 va 6 ngay lén men tinh theo
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axit lactic (%), tham khao cam nhan sau khi dung thi
san phdm (danh gia cam quan). Phuong phap chuin
do axit: thu 2 mL dung dich cho vao binh tam giac.
Sau do6 nho tiép 1 - 2 giot phenolphthalein vao moi
binh tam giac chita dung dich sau lén men va tién
hanh chuén @6 bang cach cho méi lan 20 pL. NaOH
0,1 N da chuén bi, dém s6 lan cho vao dén khi mau
trong binh tam giac chuyén sang mau hong nhat va
bén mau trong 30 gidy. Tir s6 1an nho NaOH xac dinh
duoc thé tich NaOH 0,1 N can dung. Thi nghiém
duoc bo tri hoan toan ngau nhién voi 3 1an lap lai.

Cong thuc tinh ham luong axit lactic trong 2 mL
dich mau: A = (0,009 x n x 1.000)/2 (g/L). Trong do:
A 1a ham luong axit trong 2 mL mau (g/L); n 1a s6
mL NaOH 0,1 N dung dé chuédn do; 0,009 1a hé s6 K
cua axit lactic.

2.4. Khao sat anh huéng viéc bd sung CaCl,
trong dich 1én men dén st thay ddi cau trac va gia tri
cam quan ctia sin phdm rau mudng

Nghién ctru anh hudng ctia CaCl, dén cau truc
clia rau muéng khi lén men, tir d6 xac dinh ty le
CaCl, b6 sung thich hop giup céi thién dic tinh cau
trdc rau mudng va gia tri cam quan cta rau mudng.
St dung dong Lactobacillus plantarum CMT2, thi
nghiém duoc bo tri gitt nguyén cac thong sé toi wu
nhat cta nhiét do chan, 3 nhan t6 cia qua trinh lén
menrau muéng & thi nghiém trudc. Nong do CaCl,
b6 sung trong dich 1én men duoc khao sat & cac muc:
0%; 0,1%; 0,2%; 0,3%; 0,4%. Nong do CaCl, sé thay déi
trén cung mot khoi luwong va thé tich dich lén men.
Tién hanh lén men 6 ngay ¢ nhiét do phong (30°C —
32°C) va thi nghiém voi 3 1an lap lai. Chi tiéu theo
doi: pH sau lén men va ham luong axit toan phan sau
2, 4 va 6 ngay 1én men tinh theo axit lactic, tham
khéo cam nhan sau khi diing thtr san ph4dm (danh gia
cam quan).

2.5. Khao sat anh huéng viéc bé sung lan luot
gia vi t6i va gia vi 6t trong dich lén men dén su cai
thién hueong vi san phdm rau mudng

Nghién cttu anh huéng ctia nong do tdi va nong
do ot dén cai thién huong vi san phdm rau muong
muoi chua. Ttr d6 chon ra nong do téi va nong do 6t
thich hop dé qua trinh 1én men rau mudng dat hiéu
qua, c6 huong thom mti vi tot cho san pham.

Khéo sat viec bé sung gia vi t6i: stt dung dong
Lactobacillus plantarum CMT2, thi nghiém duoc bo
tri gitt nguyén cac thong so6 t6i vu nhat ctia nhiét do
chan, 3 nhan t6 ctia qua trinh lén men rau muong va

nong d6 CaCl, ¢ thi nghiém truéc. Nong do toi b
sung trong dich 1én men duogc khao sat & cac muc 0%;
1%; 2%; 3%; 4%. Nong do t6i sé thay ddi trén cing mot
khoi luong va thé tich dich lén men. Tién hanh lén
men 6 ngay & nhiét do phong (30°C — 32°C) va thi
nghiém véi 3 1an lap lai. Khao sat viéc b6 sung gia vi
ot: thi nghiém tuong tu nhu bd sung gia vi toi, gitt
nguyén cac thong s6 t6i uu nhiét do chan, 3 nhan to
ctia qua trinh lén men rau mudng, néng do CaCl, va
nong do téi toi uu & thi nghiém trén. Nong do 6t bo
sung trong dich 1én men duogc khao sat & cac muc 0%;
1%; 2%; 3%; 4%. Tién hanh lén men 6 ngay & nhiét do
phong (30°C - 32°C)va thi nghiém véi 3 lan lap lai.
Chi tieu theo doi: pH sau 1én men va ham luong axit
toan phan sau 2, 4 va 6 ngay lén men tinh theo axit
lactic, tham khao cam nhan sau khi dung th& san
pham (danh gia cam quan).

2.6. Xit ly thong ke

S6 lieu duoc thu thap, xtt i bang phan mém
Microsoft Excel 2013. Bé tri thi nghiém va xac dinh
cac thong so t6i wu theo phan mém Design Expert
7.0. Phan mém SPSS 22.0 duoc stt dung dé phan tich
thong ké va kiém dinh Duncan cac trung binh
nghiém thitc & mic y nghia 5%.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat anh hieéng nhiét 9 chan dén chat
lwong san phdm rau muéng mudi chua

Hiéu qua ctia qué trinh lén men dwoc danh gia
thong qua viéc thay doi gia tri pH va gia taing ham
lwong axit tao thanh. Sau 6 ngay 1én men & nhiét do
phong (30°C - 32°C), gia tri pH ctia tat ca cac nghiém
thitc chan déu thap hon 3,5. Chinh vi thé, qua trinh
lén men rau muong dimg lai sau 6 ngay va két qua su
thay d6i pH va ham luong axit trong san phadm thé
hién & bang 2.

Béng 2. Anh huéng ciia nhiét do chin dén pH ciia
dich 1én men va ham heong axit ctia san phdm

Nhiét do chan q Ham luong
trong 60s (°C) | P axit (/L)
Khong chan 3,42 5,314
60 3,12 6,24b¢
70 2,92 7,35%
80 3,04 6,76"
CV (%) 5,38

Ghi chu: So liéu trong bang I4 trung binh cua 3
14n Iap lai. Trong cung mot cot cdc sé cé cung ki tr
theo sau giong nhau thi khac biét khong co y nghia
vé mat thong ké ¢muc 5 % (P < 0,05).
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Két qua & bang 2 cho thdy, khi rau muéng duoc
chan & nhiét @6 70°C trong 60 giay cho gia tri pH
thap nhat va ham lwong axit lactic cao nhat, dat 7,35
(g/L) khac biét co y nghia so v6i mau con lai. Mau
khong chan cdu truc nguyén liéu con cing, nguyén
liéu con mu chat, qua trinh 1én men sinh axit lactic
thap, nguoc lai & 80°C trong 60 gidy lai lam cho cau

truc san phdm bi mém, giam gia tri cAm quan ctia san
pham [12], [13]. Dé dam bdo san phidm rau mudng
muodi chua c6 chat luong tot, bén canh chi tiéu pH,
ham luong axit lactic, ciu truc, mau sic, mui vi 1a
mot trong nhitng yéu to rat quan trong giap danh gia
chat luong san phdm. Két qua danh gia cam quan
duoc thé hién ¢ bang 3.

Béng 3. Anh huéng ctia nhiét d6 chin dén gié tri cAm quan ctia sin phdm

Nhiét do Diém trung binh céc chi tiéu danh gia
chéan (°C) Mau sic Muti Vi D¢ gion Y thich
Khong chan 2,00 3,00 2,50 2,00 2,00
60°C 4,00 3,40 3,20 3,40 3,00
70°C 4,60 4,40 4,50 4,70 4,40
80°C 3,80 3,50 3,50 3,80 3,40

Ghi chi: Két qua I3 trung binh cua 10 lan Ip lai.

Chat luong cam quan ctia rau muéng duoc xit ly
nhiét danh gia cao hon so véi mau doi ching, diéu
nay mot lan nita khang dinh qua trinh chan gép phan
cai thien chat lwong rau muéng mudi chua. O nhiét
do chan 70°C dua rau mudng cho diém gia tri cam
quan cao voi cau truc gion déu khong bi mém, co
mau sic tuoi sang dic trung cta san phdm, vi chua
man hai hoa. V6i huong thom dic trung cda rau
muong lén men cung voi luong axit lactic cao thi
nghiém thitc nay dwoc nguoi dung wa thich. Nghiém

thitc nay phu hop véi két qua ctia nghién ctu cia
Nguyén Van Muoi va cs (2013) [11].

3.2. Khio sat anh hudng clia ndéng d6 mudi, mat
s6 vi khuin giong va nong do duong dén qua trinh
lén men rau mudng

Két qua khao sat sy anh huéng ctia néng do
mudi, nong do duong va mat so vi khudn giong dén
qua trinh 1én men rau muong theo bo tri ctia thé thixc
Box-Behnken (Design Expert 7.0) duoc trinh bay &
bang 4.

Bang 4. Gia tri pH va ham luong axit lactic (g/L) cta qua trinh 1én men
béing dong vi khudn CMT2 ciia 15 nghiém thirc

NT Nong do mudi (%) - MSVK pH TB sau lén men Ham luong axit lactic (g/L)

(th/mL) - Nong do duong (%) | 2ngdy | 4ngay | 6 ngay 2 ngay 4 ngay 6 ngay

1 2-10>-25 3,66 3,47 3,36 2,13¢ 4,354 5,16°
2 5-10°-25 3,595 3,40 3,34 2,37d 4,324 5,43¢

3 2-10°-25 3,45 3,31 3,27 5,107 6,512 7,02

4 5-10°-25 3,43 3,28 3,26 4,23° 6,722 7,053

5 2 -5x10%-1 3,53 3,37 3,35 3,33¢ 4,50°de 5,37¢

6 5-5x10%-1 3,55 3,40 3,32 2,524 4,38de 5,07¢

7 2 - 5x10%-4 3,45 3,32 3,28 3,33¢ 5,49 6,42b¢

8 5-5x10%-4 3,51 3,35 3,29 3,03¢ 5,01b<d 6,18¢

9 3,6-10-1 3,65 3,49 3,64 2,551 3,99¢ 411!
10 3,5-10-1 3,49 3,33 3,30 4,50° 5,43" 5,644¢
11 3,5-10-4 3,59 3,43 3,32 2,584 4,41 6,33Pcd
12 3,5-10-4 3,47 3,31 3,25 4,98 7,232 7,65?
13 3,5-5x10%-2,5 3,52 3,36 3,28 3,33¢ 5,31b¢ 6,76"
14 3,5-5x10-2,5 3,49 3,40 3,29 3,30¢ 5,16P¢d 6,84
15 3,5-5x10-2,5 3,50 3,38 3,31 3,21¢ 5,01bcd 6,69

CV% 6,37

Ghi chu: S6 liéu trong bang I3 trung binh cia 3 Iin lap lai. Trong cung mot cot cdc so co cung ki tir theo

sau giong nhau thi khic biét khong co y nghia vé mat thong ké ¢ murc 5% (P < 0,05).
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Két qua tir bang 4 gom 15 nghiém thitc cho thay,
& nhimng nghiém thirc c6 ham lugng axit lactic cao thi
pH con lai sau lén men thap hon so voi nghiém thirc
c6 ham luong axit lactic thap. Sau 6 ngay lén men,
gia tri pH dao dong tir 3,25 (nghiém thuc 12) dén
3,64 (nghiém thuc 9), ham luwong axit lactic cac
nghiém thtrc nam trong khoang tir 5,07 g/L dén 7,65
g/L. Cac nghiém thttc v6i mat s6 té bao vi khuin
giong cao trong khoang 10° - 10° t&€ bao/mL, néng do
muoi tir 3,5 - 5% va duong tir 2,5 - 4% giap vi khuan
hoat dong tot hon va cho luong axit lactic cao hon
cac nghiém thitc c6 mat s6 vi khudn giong thap va
néng do muoi, duong thap. Theo Bang Héng Lam
(2015), mic do thuan khiét cta vi khuén lactic cé
anh huong chat luong rau qua muéi chua, luong vi
khuén lactic cang nhiéu va mac do thuan khiét cang
cao thi toc do ctia qua trinh 1én men cang nhanh va
san pham c6 chat luong cang tot. Nguoc lai, luong vi
khuén lactic cang it va mitc do thuan khiét cang thap,
cac vi khuan gay hai cang c6 diéu kién phat trién lam
hu hong san pham [14]. Nghiém thaice 12 (NaCl 4%,
MSVK 10° té€ bao/mL va duong 3,5%) cho luong axit
lactic cao nhat 7,65 g/L va nghiém thic 3 (NaCl 2%,
MSVK 10° va duong 2,5%), nghiém thicc 4 (NaCl 5%,
MSVK 10° va duong 2,5%) luong axit lactic 1an luot 1a
7,02 g/L va 7,05 g/L, khac biét c6 y nghia thong ke
v6i cac nghiém thie con lai. Két qua nay kha tuwong

déng voi nghién ctru dua cai lén men cta Nguyén
Van Muoi va cs (2013) [9] voi dich phoi ché ban dau
c6 néng do muoi la 4%, sau 6 ngay lén men cho san
phdm c6 ham luwong axit cao nhat va chat luong tot
nhat.

bé xac dinh gia tri t6i vu nhat vé cac nhan to
nong do muodi, ndong do duong va mat s6 vi khuin
giong dé cho luong axit lactic t6i wu phai xay dung
phuong trinh hoi quy dua trén két qua luong axit
lactic thu duoc sau 6 ngay lén men rau mudng caa 15
nghiém thic, duwoc bo tri bang phan mém Design
Expert 7.0, qua thu thap va phan tich so liéu bang
mém Design Expert 7.0 voi do tin cay 95%, dua ra
duoc phuong trinh héi quy 1a:

Axit lactic (g/L) = 6,88 — 0,03*A + 0,7912*B +
0,7987*C - 0,06*A*B + 0,015*A*C - 0,0525*B*C -
0,4437*A? - 0,2712*B% 0,6763*C? (1)

Trong d6: A 1a nong @6 mudi (%), B 1a mat so vi
khuén giong (té€ bao/mL) va C 1a nong do duong (%).

Tuy nhién, viéc lua chon diéu kién phu hop voi
dong vi khuan Lactobacillus plantarum CMT2 phai
can ct vao 30 nghiém thtrc t6i wu ma phan mém
Design Expert 7.0 dua ra két hop voi phuong trinh
hoi quy (1). Tién hanh kiém tra thuc nghiém doi voi
3 trén tong s6 30 nghiém thic t6i vu duoc du doan
boi phan mém Design Expert 7.0, két qua duoc thé
hién qua bang 5.

Bang 5. So sanh ham lugng axit lactic téng s6 theo thuat toan va thuc nghiém ctia 3 nghiém thic t6i wu tir
phan mém Design Expert 7.0 (g/L)

NT NaCl (%)-MSVK pH sau lén Luong axit lactic Luwong axit lactic
(tb/mL)- Duong (%) men thuc té (g/L) theo thuat toan (g/L)
1 2,85%-8,3x108-2,77% 3,21 7,142 7,35
2 3,09%-9,8x10%-2,21% 3,38 5,52P 7,21
3 2,72%-8,3x108-3,35% 3,30 6,09 7,41
CV% 8,01%

Ghi chu: S6 liéu trong bang I4 trung binh cua 3 lan Iip lai. Trong cung mot cot cdc so cé mang céc ki tir
theo sau giong nhau thi khic biét khong co y nghia thong ké ¢ muic 5% (P < 0,05).

Dua vao két qua bang 5, két qua thuc nghiém 3
nghiém thirc t6i vu cho thay, & nghiém thitc 1 (NaCl
2,85%, MSVK 8,3 x 10® t&€ bao/mL va duong 2,77%)
cho luong axit lactic cao nhat sau 1én men 1a 7,14 g/L
va pH sau léen men la 3,21, khac biét c6 y nghia thong
ké so voi nghiém thirc 2 (NaCl 3,09%, MSVK 9,8 x 108
t€ bao/mL va duong 2,21%) cho luong axit lactic thap
nhat 5,52 g/L va nghiém thic 3 (NaCl 2,72%, MSVK
8,3x10% t€ bao/mL va duong 3,35%) cho luong axit
lactic 1a 6,09 g/L. Két qua nay thap hon két qua duoc
du doan theo mo hinh t6i wu tinh bang phan mém
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Design Expert 7.0 (thuc té cao nhat thu duoc 1a 7,14
g/L so voi két qua du doan cao nhat 1a 7,41 g/L). Do
d6, cac thong so ctia nghiém thic 1 voi NaCl 2,85%,
MSVK 8,3 x 10® té bao/mL va duong 2,77% duoc
chon 1a thong so6 t6i wu cho qua trinh lén men rau
muong.

So sanh véi két qua ctia Lam Thi Viet Ha va
Nguyén Van Muoi (2006)[8] nghién ctru cac yéu to
anh huong dén qua trinh lén men bap cai chua cho
thdy nong do mudi thuan loi 1a 2,0-3,0%, nguyén lieu
béap cai dé nguyén 14 cho cdm quan tot tuong tng &
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nhiét do 1én men 1a 30°C (6 - 7 ngay), doi voi bap cai
cat nho nhiét do thich hop 1a 18°C (9 - 10 ngay). Ham
luong axit lactic sinh ra dé mui vi dua tot nhat
khoang 10,60 - 12,70% (tinh theo cin ban kho).

3.3. Khao sat anh hudéng viéc bd sung CaCl,
trong dich 1én men dén st thay ddi cau tric va gia tri
cam quan ctia sin phim
Béng 6. Anh huéng ctia CaCl, dén sy thay déi pH ciia

dich len men va ham lugng axit lactic trong san

phim
Néng do CaCl, bs q Ham luong axit
sung (%) p lactic (g/L)

0 (doi chimg) 3,57 3,57¢
0,1 3,51 3,81¢

0,2 3,12 7,35%

0,3 3,34 5,79

0,4 3,41 4,710

CV (%) 16,65%

Ghi chi: SO liéu trong bang Ia trung binh cia 3
1an Iap lai. Trong cung mot cot cdc so co cung ki tir
theo sau giong nhau thi khac biét khong co y nghia
vé mat thong ké omuc 5% (P < 0,05)

Cau truc san phdm la moét trong nhirg thong so
quan trong giup danh gia chat luong san phidm dua
rau muéng mudi chua bén canh céc chi tiéu vé ham
luong axit va pH. Sy ¢6 mat cta ion Ca®* trong dung
dich muéi canxi sé ngan su lam mém rau qua, cai

thien gép phan duy tri cdu tric cho san phdm [15].
C6 y nghia tich cuc dén dac tinh cdu trac san phdm
ciing nhu tién trinh nay c6 thé tac dong dén ciu trac
mo t€ bao dan dén su khac biét vé mirc do bién déi
pH cuéi ciing nhu ham luong axit lactic sinh ra trong
dua chua rau muong. Viéc b6 sung CaCl, voi cac
nong do khac nhau tac dong dén mo té€ bao lam thay
d6i pH ciing nhu ham luong axit lactic sinh ra trong
rau mudng mudi chua. Két qua trinh bay & bang 6.

Tir két qua & bang 6 cho thay, khi b6 sung CaCl,
pH dao dong trong khoang 3,12 - 3,57, diéu nay
khang dinh qua trinh lén men dat hiéu qua. Ham
luong axit cao hon so voi nghiém thic doi ching. B
sung CaCl, & nong do 0,2% cho ham luong axit cao
nhat 7,35 g/L, khac biét c6 y nghia thong ke. Diéu
nay c6 thé 1a do viéc bé sung ion Ca* 1a tang 4p suat
thdm thau, dan dén su thay déi tinh chat keo can
protein trong chat nguyén sinh cta té bao, ting su
khuéch tan cac thanh phan dich trong té bao ra moi
truong 1én men, nho d6 cung cip nguon duong chat
cho vi khuén lactic stt dung @€ thuc hién qua trinh
lén men [16]. Ngoai ra, b6 sung ion Ca® c6 thé cung
cap nguon khoang chat can thiét cho qua trinh trao
d6i chat va phat trién cua vi sinh vat, do d6 gia ting
ham luong axit trong san phdm. Bén canh d6 CaCl,
g6p phan cai thién dac tinh cau truc, gia tri cdm quan
cho san pham.

Béng 7. Anh hudéng ciia viec b8 sung CaCl, trong dich lén men dén chét lugng cAm quan sin phdm

Néng do CaCl, biém trung binh céc chi tieu danh gia
%) Mau sic Mui Vi Do gion Y thich
0% (doi chtng) 3,60 3,40 3,20 3,10 3,20
0,1% 4,20 3,80 4,00 4,00 3,70
0,2% 4,70 4,60 4,40 4,80 4,60
0,3% 4,30 3,00 2,00 2,50 2,50
0,4% 4,00 2,10 1,60 1,80 1,50

Ghi chu: Két qua Ia trung binh cia 10 lan Iap lai

Két qua & bang 7 danh gia cam quan dua rau
mudng cho thay, khi b6 sung CaCl, vao dich 1én men
& nong do 0,1% va 0,2% gép phan tang chat luong san
phdm, dua rau muong tao do gion khong bi mém,
mui vi rau muéng thom ngon, khong c6 mui vi la.
Nguoc lai, b6 sung CaCl, 0,3% va 0,4% gay tac dong
khong mong muén dén tinh chit cAm quan, ciu trac
dua hién twong bi mém, c6 mui hang, vi chat dang
cho dua rau muéong. Nghién ctru ctia Fleming va cs
(1987) da cho thdy cau truc ctia san phdm dua leo

duoc duy tri tot khi bé sung 0,2% CaCl, vao dich lén
men, tuy nhién khi gia ting nong d¢ canxi tir 0,3% sé
tao vi x4u cho san pham dua leo muéi chua [17]. Két
luan nghiém thitc bé sung CaCl, vi nong do 0,2% dat
gi4 tri cdm quan tot nhat véi cau trac san phidm gion
déu, co mau sic tuwoi sang dic trung cta san phim, vi
chua min hai hoa. Véi huong thom dac trung cta
dua rau mudng 1én men cting voi luong axit lactic cao
thi nghiém thic nay duoc nguoi dung ua thich.
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Nghiém thitc nay phu hop voi két qua cta nghién
ctu cua Nguyén Van Muoi va cs (2013) [11], [18].

3.4. Khao sat anh huéng viéc b3 sung lan luot
gia vi t0i va ot trong dich 1én men dén su cai thién
huong vi san phim rau mudng

Viéc b6 sung gia vi toi va 6t trong ché bién thuc
phdm c6 tac dung lam ting mui vi san phdm, kich
thich dich vi, dé tiéu hoa, c6 y nghia tich cuc gia tri
cam quan san phdm rau muéng mudi chua. Bén canh
d6, ham luong axit va pH van duoc theo doi dé danh
gia chat luong san pham.

Két qua & bang 8 cho thdy, & cac nghiém thirc bo
sung lan luot téi va 6t cho gia tri pH thap va ham
luong axit lactic cao hon so véi nghiém thitc khéng
b6 sung. Chimg to téi va 6t gop phan thuc ddy qua
trinh 1én men, cung cap dudng chat cho vi khuan lén
men lactic hoat dong manh. Cu thé, & nghiém thic
b6 sung 3% toi va 3% 6t cho gia tri pH thap nhat 1a
3,21 — 3,30 va ham luong axit sinh ra cao nhat 1a 9,75
g/Lva 8,52 g/L, khac biét c6 y nghia thong ké so voi
cac nghiém thic con lai. Nguoc lai & nong do bo
sung 4% toi va 4% 6t thi luong axit lactic sinh ra thap
hon nong do 3%, diéu nay cho thay khi st dung téi va
ot voi nong do cao sé tre ché hoat dong cta vi khuin

lactic, anh huong dén qua trinh 1én men san pham do
trong tdi va 6t chira nhiéu chat khang khudn, tc ché
hoat dong vi sinh vat. Bén canh ham luong axit lactic,
téi va 6t con giup gia tang cai thién mui vi cho san
phidm dua rau mudong. Két qua danh gia cam quan
trinh bay & bang 9 va 10.
Bang 8. Anh huéng gia vi t6i va 6t tac dong dén su
thay déi pH ctia dich 1én men va ham luong axit
lactic trong san ph4m rau muéng

Nong do pH Ham luong axit
toi va ot lactic (g/L)
(%) Toi Ot Toi Ot
0% (doi 3,51 3,43 4,801 6,69¢
ching)
1% 3,48 3,38 5,701 7,20°
2% 3,39 3,35 7,11¢ 7,80°
3% 3,21 3,30 9,75 8,522
4% 3,31 3,42 8,55" 6,75¢
CV (%) 8,293,92

Ghi chu: S6’ liéu trong bang Ia trung binh cua 3
14n Iip lai Trong cung mot cot cdc s cé cung kil tir
theo sau giong nhau thi khac biét khong co y nghia
vé mat thong ké ¢muc 5% (P < 0,05).

Béng 9. Anh hudng ctia viéc b8 sung t6i trong dich 1én men dén chit luong cdm quan sn phim

A T Dbiém trung binh cac chi tieu danh gia
Nong do toi (%) Mau sic Mui Vi Do gion Y thich
0% (doi chtng) 3,40 3,60 3,70 3,20 3,20
1% 3,70 3,80 4,10 3,60 3,40
2% 4,10 4,20 4,40 4,00 3,70
3% 4,30 4,80 4,70 4,50 4,40
4% 4,00 3,20 3,60 4,10 3,00

Ghi chi: Két qua I3 trung binh cua 10 lan Iip lai

Béng 10. Anh huéng ciia viec bd sung 6t trong dich 1én men dén chét luong cAm quan sin phim

. e biém trung binh cac chi tieu danh gia
Nong do 6t (%) Mau sic Mui Vi Do gion Y thich
0% (doi chimg) 3,20 3,50 3,30 3,40 3,30
1% 3,40 3,80 3,60 3,70 3,70
2% 3,70 4,20 4,00 4,10 4,10
3% 4,00 4,70 4,60 4,30 4,60
4% 3,60 3,00 2,80 4,00 3,10

Ghi chu: Két qua I4 trung binh cia 10 Iin Iap lai

Két qua & bang 9 va 10 cho thdy, gia tri cam
quan vé mau sic, mui, vi, do gion, y thich & cac
nghiém thtc b sung toi va 6t cé diém so6 cao hon voi
nghiém thic khong bé sung (d6i chimg). O nghiem

thitc nong do 3% toi va 3% ot c6 diém danh gia cao
hon cac nghiém thirc con lai voi mui huong va huong
vi dua rau muéng dat diém s6 cao nhat (trén 4,5
diém). Téi va 6t gép phan lén men tao axit cung rau
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muong, luong mudi dich 1én men pht hop can bang
voi luong axit lactic tao nén nén tao nén vi chua man
hai hoa. Voi huong thom dac trung, khong cé mui la
va mau sac tuoi sang ctia dua rau mudng lén men
cung v6i lwong axit lactic cao thi nghiém thitc nay
duoc nguoi dung ua thich. Nghiém thitc nay phu hop
voi két qua ctia nghién ciu ciia Nguyén Van Muodi va
cs (2013) [11].

4. KET LUAN

Nghién ctru da tim ra thong s6 t6i vu cho qua
trinh lén men rau muong (Jpomoea aquatica). Két
qua xac dinh duoc nhiét o chan rau muong 1a 70°C
sau 6 ngay lén men cho ham lugng axit lactic cao,
doéng thoi ciing cho gia tri cdm quan tot. Thong qua
phan mém Design Expert 7.0 voi thé thic Box-
Behnken, da x4c dinh duoc nghiém thic t6i vu cho
qué trinh 1én men dua rau muéng 1a néng do mudi
2,85%, nong do duong 2,77% va mat s6 vi khuan giong
8,3x10°® t€ bao/mL. Sau 6 ngay léen men ¢ nhiét do
phong (30°C - 32°C), st dung dong Lactobacillus
plantarum CMT2 v6i ham luong axit lactic cao nhat
dat 7,14 g/L va cam quan dua rau mudng tot cho cau
tric san phdm gion déu, c6 mau sic tuoi sang, vi
chua man hai hoa. Khi b6 sung 0,2% CaCl, cho gia tri
axit lactic va cam quan déu cao vi khi b6 sung CaCl,
tac dong dén cau truc té bao san phidm cho gia tri tot.
Ngoai ra, viéc b6 sung lan luot gia vi téi 3% va tiép
dén gia vi 6t 3% sé giup tdng gia tri cAm quan san
phim, dong thoi ddy nhanh qua trinh lén men san
phim véi lwong axit lactic sinh ra cao 8,52 g/L va
diém danh gid cam quan cao, rau muéng cho cau
tric san pham gion déu, c6 mau sic tuoi sang, vi
chua man hai hoa va duoc va thich nhat.
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INVESTIGATE OF THE OPTIMAL PARAMETERS OF THE FERMENTATION PROCESS OF
Ipomoea aquatica

Pham Hoang Trieu, Nguyen Minh Trang,

Nguyen Nhu Phuong, Huynh Ngoc Thanh Tam

Summary

The study was conducted to find the optimal parameters for the fermentation of water spinach (Jpomoea
aquatica). Using strain Lactobacillus plantarum CMT2 registered on GenBank with code MN841920 was
used for fermentation. The results determined that the blanching temperature of water spinach was 70°C
after 6 days of fermentation for high lactic acid content and good sensory value. Through Design Expert
software 7.0 with Box-Behnken formula, the optimal treatment for water spinach fermentation was
determined as salt concentration of 2.85%, sugar concentration of 2.77% and density of microorganisms.
bacteria 8.3x10° cells/mL with lactic acid content reaching 7.14 g/L after 6 days of fermentation at room
temperature (30°C — 32°C). When adding 0.2% CaCl,, the lactic acid and sensory values were high because
when CaCl, was added, it affected the cell structure of the product for good value. In addition, the addition
of 3% garlic and 3% chili seasoning will help increase the sensory value of the product and accelerate the
fermentation process of the product. After 6 days of fermentation, sensory evaluation of water spinach
showed that the product structure was crispy, bright in color, sour and salty in harmony with the amount of

lactic acid of 8.52 g/L.

Keywords: Lactobacillus plantarum, Ipomoea aquatica, Lactic fermentation.
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