KHOA HOC CONG NGHE

KHAO SAT CAC THONG SO 101 UU CUA QUA TRINH
LEN MEN VA THOI GIAN BAO QUAN DUA BON BON
(Typha orientalis) MUGI CHUA

TOM TAT

Huynh Ngoc Thanh Tam'*, Lé Thi Kim Péng?

Nghién ctru duoc thuc hién nham tim ra thong s6 t6i uu cho qua trinh 1én men va xac dinh thoi gian bao
quan dua bén bon (Typha orientalis). St dung dong Lactobacillus plantarum CMT2 duoc dang ky trén
GenBank voi ma s6 MN841920, thong qua phan mém Design Expert 7.0 v6i thé thic Box-Behnken, da xac
dinh duoc nghiém thic téi vu cho qua trinh lén men dua bon bén 1a pH 4,87, nong dd mudi 4,08%, mat sé vi
khuén 5,1x10® té bao/mL v6i ham lugng acid lactic dat 5,71 g/L sau 6 ngay lén men & nhiét do phong. Ti lé
gitta khoi lugng nguyén liéu va dich lén men Ia 1:1 (200 g/200 mL) cho hiéu sudt lén men cao nhat voi
luong acid lactic 14 6,12 g/L, pH 3,17, dua bén bén cho cdu tric san phdm gion déu, c6 mau sic tuoi sang, vi
chua man hai hoa. Thoi gian bao quan san phdm bon béon muéi chua t6i da & nhiét do phong (khoang 30°C)
1a 28 ngay ké tir ngay lén men, tang lén 84 ngay khi bao quan & 4-6°C véi cac s6 lieu tuong ting & hai nhiét
do 1an luot 1a téng so6 vi sinh vat hiéu khi (TPC): 9,8x10°, pH: 3,36, acid lactic 5,96 g/L va TPC 4,8x10% pH

3,33, acid lactic 5,97 g/L.

Tt khoéa: Bio qudn, bon bon, Lactobacillus plantarum, Ién men.

1. GIOI THIEV

Hién nay, dé dap umg nhu cau cta nguoi tiéu
dung, cac san phdm lén men da va dang duoc nghién
ctru rong rai nham cai tién vé chat luong, nang suat
ciing nhu quy moé san xuit. Mot trong nhitng san
phdm lén men phd bién trén thé giéi ciing nhu & Viét
Nam d6 1a rau ctt muéi chua, moét loai thuc phdm vira
cung cap nhiéu dinh duong vira giup con nguoi kéo
dai thoi gian bdo quan nguyén liéu [1]. Bén bon c6
ten khoa hoc 1a Typha orientalis con goi 1a c6 nén, 1a
loai cay hoang dai, ré tién va dé tim dé lam rau ct
mudi chua.

Vi khuén lactic (LAB - Lactic Acid Bacteria) cé
ung dung khé rong rai trong thuc tién va cé y nghia
quan trong trong nghién ctu ciing nhu trong san
xudt thue phdm, duoc phdm va cong nghiép héa chat
[2], 1a nhém vi khu4n dwoc ting dung nhiéu trong len
men cac san pham dua muéi chua; 1a nhém vi khuén
¢6 loi cho con nguoi, giup kich thich hoat dong hé
mién dich va can bang hé vi sinh vat trong dudng
ruét co loi cho stic khoe [3], [4]. Bén canh d6, nhiéu
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san phdm mudi chua cing la nguén protein,
carbohydrate, khoang chat, vitamin va chat xo quy
gia [5], [6], [7]. LAB con sinh cac thanh phan huong
thom, chat khang khuidn va khudn va
exopolysaccharides (EPS) gop phan vao mot so dac
diém quan trong, ching han nhu két ciu, mui vi va
thoi han st dung 1au hon cho dua chua 1én men [8],
[9], [10]. Ngoai ra, LAB trong cac san phdm ngam
chua c6 vai tro quan trong trong viéc gidm doc to
nim moc trong mot so truong hop nhat dinh, do d6
lam gidm nhiéu nguy co d6i voi stic khée. LAB duoc
cong nhan la 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 mudi chua [6], [11].
Trén thé giéi va Viet Nam da c6 nhiéu dé tai nghién
ctru tmg dung cac dong vi khuan lactic trong 1én men
nhiéu loai rau ¢t qua nhu: bap cai, cai thdo, ct hanh,
tdi, ct kiéu,... va nhiéu loai rau ca khac [12], [13],
[14]. Trén co s& d6, nghién cttu dugc thuc hién nham
ung dung vi khuén lactic duoc tuyén chon vao qua
trinh 1én men dua bon bén mudi chua. Nghién ctru
cling sé gop phan da dang hoéa san phdm lén men,
nang cao gia tri ctia nguén dac san hién cé va phan
nao dap tng nhu cau st dung thuc phdm da dang cta
nguoi dan Viét Nam hién nay.
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2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va héa chit

Vat lieu: Cay bén bén (7ypha orientalis); dong
Lactobacillus plantarum CMT2 dugc phan 1ap tir cay
bon bon va duoc ding ky trén GenBank voi ma so
MN841920. Dong vi khuén nay thudc vi khuén lactic
Gram duong, hinh que va duoc trir trong glycerol ¢
nhiét do -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, Pic), moi truong
MRS broth (Merck, Btc).

2.2. Khao sat anh huéng ctia pH, ndng d6 mudi
va mat s vi khuidn dén qua trinh 1én men dua bén
bén

Khao sat sy anh huéng ctia pH, néong d6 mudi
ctia dung dich ban dau va mat sé vi khuin dén qua
trinh 1én men dua bén bén, tit d6 chon ra duoc cac
thong s6 thich hop dé qua trinh 1én men dua bon bon
dat hiéu qua cao. Thi nghiém véi 2 lan lap lai. Thi
nghiém duogc bo tri theo mo6 hinh Box Behnken cta
phan mém Design Expert 7.0 v6i ba nhan t6 anh
hudéng dén qua trinh 1én men dua bon: Nhan t6 A:
noéng do mudi, gia tri nhé nhat (min) 3,5% va gia tri
16n nhat (max) 4,5%; nhan t6 B: pH, gia tri nhé nhat
(min) 4,5 va gia tri 16n nhat (max) 6,5; nhan t6 C: mat
s6 vi khudn (t€ bao/mL), gia tri nhé nhat (min) 10°
va gia tri 16n nhat (max) 10°. Cac gia tri bién thién
nay tham khao vao quy trinh san ph4m muéi chua va
mot s6 nghién cttu vé san phdm mudi chua truoc dé
[12], [14], [16].

Chuén bi vi khu4n giong: sit dung dong vi khudn
da duoc tuyén chon c6 kha ning sinh acid lactic cao
nhat. Boén boén sau khi da xit 1i so bo sé cho vao moi
truong duoc diéu chinh lan luot vé nong do muéi,
pH, mat s6 vi khuin dua theo bé tri thi nghiém cta
phan mém Design Expert 7.0. Cho 100 mL dung dich
vao binh lén men, sau d6 ching vi khuin véi mat s6
dua theo bo tri thi nghiém ctia bang 1. Lén men 6
ngdy & nhiét do phong. Khi qua trinh lén men két
thuc tién hanh phan tich mau.

Chr tiéu ddnh gid: pH sau lén men; ham luong
acid toan phan, tinh theo acid latic (%). Phuong phap
chuin d¢ acid: Thu 2 mL dung dich cho vao binh tam
giac. Sau d6 nhoé tiép 1-2 giot phenolphthalein vao
modi binh tam giac chita dung dich vi khuén va tién

hanh chuin d¢ bing cach cho méi lan 20 uL. NaOH
0,1 N da chu4n bi, dm s6 1an cho vao dén khi mau
trong binh tam giac chuyén sang mau héng nhat va
bén mau trong 30 giay. Ttr s6 1an nhé NaOH xac dinh
duoc thé tich NaOH 0,1 N can dung. Thi nghiém
duoc bé tri hoan toan ngiu nhién véi 3 1an lap lai.

Bang 1. C4c nghiém thic theo b tri ctia thé thirc
Box-Behnken, phin mém Design Expert 7.0

Nghiém q Nong @6 | Matso LAB
thee | P | mudi %) | (&bao/ml)
1 45 3,5 5x 10°
2 6,5 3,5 5x 10°
3 45 45 5x 10°
4 6,5 4,5 5x 108

5 45 4,0 10°
6 6,5 4,0 10°
7 45 4,0 10°
8 6,5 4,0 10°
9 3,5 3,5 10°
10 55 45 10°
1 55 3,5 10°
12 55 45 10°
13 55 4,0 5x 10°
14 55 4,0 5x 108
15 55 4,0 5x 108

Cong thirc tinh ham luong acid lactic trong 2 mL
dich mau: A = (0,009 x n x 1000) /2 (g/L).

Trong d6: A: ham luong acid trong 2 mL mau
(g/L); n: s6 mL NaOH 0,1 N dung dé chuin do;
0,009: hé s6 K ctia acid lactic.

2.3. Khio s4t anh hudng ciia khéi lugng nguyén
liéu so véi dich 1én men dén qu4 trinh 1én men dua
cay bon bon

Nghién ctru sy anh huéng ctia nhan t6 khoi
lwong nguyén lieu so véi dung dich lén men ban dau
anh hudéng dén qua trinh 1én men dua bon bén. T
do6 chon ra duoc gia tri t6t nhat cho qua trinh lén
men dua bon bén dat hiéu qua va chat luong cao. Thi
nghiém duoc bo tri git nguyén cac thong so toi wu
nhat ctia 3 nhan t6 cta qua trinh lén men dua bdn
bon & thi nghiém trudc. Nhan t6 khéi luong nguyén
lieu se thay ddi trén cing mot thé tich dung dich
(Bang 2). Thi nghiém véi 2 1an 1ap lai.

Chuian bi vi khudn giong: St dung dong
Lactobacillus plantarum CMT2. Than non ciy bén
bon sau khi da xtt li so bo sé duoc diéu chinh lan luot
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vé nong do mudi, pH, mat sé vi khudn véi thong so
toi wu nhat cta timg nhan t6 ctia qua trinh 1én men
dua bén bon & thi nghiém trude. Cho 200 mL dung
dich vao binh lén men, sau d6 ching vi khuin véi
mat so6 dua theo cac thong s6 t6i vu tit thi nghiém
trudc. Lén men khoang 7 ngay & nhiét do phong. Sau
khi qua trinh 1én men két thudc, tién hanh phan tich
mau.

Bang 2. Khéi luong nguyén liéu so véi thé tich dung

dich
Nghiém | Khéi lwong bon Thé tich
thirc bon (g) dung dich

(ml)
1 100 200
2 150 200
3 200 200
4 250 200
5 300 200

Chi tiéu theo doi: pH sau lén men, ham luong
acid toan phan, tinh theo acid lactic, tham khao cam
nhan sau khi dung tht sin phdm (danh gia cam
quan).

2.4. Khio sat anh hudng cta nhiét do dén thoi
gian bao quan san phdm bén bdén muéi chua & hai
mitc nhiét ¢¢ 4-6°C va nhiét ¢ phong thi nghiém

Nghién cttu sy 4nh huéng ctia nhan t6 nhiet do
dén qua trinh bao quan dua bén bén. Tir d6 chon ra
duoc gia tri t6i wu cho qua trinh bao quan dua bon
bon dat hiéu qua va chat luong cao. Thi nghiém duoc
b tri v6i thong so t6i wu nhat timg nhan t6 cta qua
trinh 1én men dua bén bén & thi nghiém truéc sau 5
ngay lén men. Sau d6 sé bao quan & nhiét do 4-6°C va
nhiét d6 phong thi nghiém va theo doéi cac chi tiéu
dén khi san phdm khong con st dung duoc. Thi
nghiém véi 2 1an 1ap lai.

Chuén bi vi khuén giéng: St dung dong vi khudn
dong Lactobacillus plantarum CMT2. Than non cay
boén bon sau khi da xit i so bo sé duoc diéu chinh lan
luot vé nong do mudi, pH, mat sé vi khudn, khéi
luong véi thong so toi wu nhat cta timg nhan t6 cua
qua trinh 1én men dwa bon bén & thi nghiém trudc,
sau d6 dem di thanh trung UV trong 2 gio. Cho 100
mL dung dich vao binh 1én men, sau d6 ching vi
khudn véi mat s6 dua theo cac thong s6 toi wu ti thi
nghiém trudc. Lén men khoang 6 ngay & nhiét do
phong thi nghiém, kiém tra cac chi tieu réi tiép tuc

bao quan san phdm & hai nhiét do 4-6°C va nhiét do
phong thi nghiém. M6t tuan kiém tra chi tiéu san
phdm trong qua trinh bdo quan mot 1an dén khi san
phdm khong con st dung duoc.

Theo doi téng s6 vi khudn hiéu khi: Tién hanh
pha loiang dich 1én men sau 5 ngay va thuc hién lap
lai 14 ngay/lan. Pha loang dén nong d6 107 - 10%, cho
1 mL mau & timg nong do vao dia petri chira moi
truong NA, 4 trong diéu kién hiéu khi cac dia ¢ 30°C
trong 72 gi® va dém s6 khuén lac hinh thanh. O’ méi
néng do 2 lan lap lai.

* Tinh két qua: Sau khi khuén lac da moc, dém
s6 khudn lac da moc trén dia va tinh két qua theo
cong thiec.

Goi N 1a s6 té bao vi sinh vat c6 trong 1 mL mau
duoc tinh theo cong thic:

N = >C
(n; +0,In,)d

Trong d6: C: S6 khuan lac dém duoc trén cac dia
petri; d: Nong do pha loing mau, ma & do dia petri
d4u tien duoc chon dé n;: S6 dia chon dém cac khuén
lac & nong d¢ dau tién (n1 = 1 hodc nl = 2); n,: S6 dia
chon dém céac khuin lac & nong do ké tiép (n2 = 1
hoac n2 = 2).

Chi tiéu theo doi: thoi gian bao quan & hai muc
nhiét do, téng s6 vi sinh vat hiéu khi, pH sau lén
men, ham luong acid toan phan, tinh theo acid lactic,
tham khao cdm nhan sau khi dung thit san phdm
trong thoi gian bao quan (danh gia cam quan).

2.5. Xtt Iy thong ke

S6 lieu duoc thu thap, xt li va vé biéu dé bang
phan mém Microsoft Excel 2013. B¢ tri thi nghiém
va xac dinh cac thong s6 t6i uvu theo phin mém
Design Expert 7.0. Phian mém Statgraphics
Centurion XV.I duoc st dung dé phan tich thong ke
va kiém dinh LSD c4c trung binh nghiém thic & mitc
y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Sz anh hudng ciia pH, ndng do mudi va mat
s6 vi khudn dén qua trinh 1én men duwa bén bén mudi
chua

Két qua khao sat st anh hudng ctia pH, nong do
mudi va mat s6 vi khuan dén qua trinh 1én men dua
bon bén theo bo tri chia thé thitc Box-Behnken
(Design Expert 7.0) duoc trinh bay & bang 3.
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Bang 3. Gi4 tri pH va ham lrong acid lactic (g/L) cfia qua trinh 1én men bing dong vi khudn CMT2

clia 15 nghiém thic
NT pH - Nong do mudi (%) - pH TB sau lén men Luong acid lactic TB (g/L)
MSVK (tb/mL) 2ngay | 4ngay | 6ngay | 2ngay | 4ngay 6 ngay

1 4,5 —3,5%- 5x108 3,90 3,78 3,50 2,75 4,55 4,730det
2 6,5 — 3,5% - 5x10° 4,52 3,81 3,52 2,484 5,48 5,36
3 4,5 -4,5%- 5x108 3,98 3,65 3,57 2,43% 4,162 4,28
4 4,5 -4,0%- 1x10° 3,84 3,49 3,36 2,03 5,00¢ 5,13
5 4,5 —4,0%- 1x10° 3,80 3,39 3,33 2,12 4,32% 5,41
6 6,5 — 4,0% - 1x10° 4,68 4,01 3,32 2,30%! 4,55 4,684t
7 4,5 -4,0%- 1x10° 3,88 3,78 3,39 2,75 4,73% 4,82bedet
8 6,5 —4,0%- 1x10° 4,43 3,67 3,31 2,79 4,73% 5,09P<d
9 5,5 -3,5%- 1x10° 4,22 3,58 3,48 2,79 5,06° 5,13
10 5,5 —4,5%- 1x10° 4,39 4,02 3,60 2,21 %f 3,41" 3,968
11 5,5 -3,5%- 1x10° 4,42 3,57 3,32 2,16¢ 4,82¢4 4,91Pbede
12 5,5 —4,5%- 1x10° 4,47 3,64 3,30 2,301%f 4,321 4,500
13 5,5 —4,0%- 5x108 3,68 3,46 3,17 3,29° 5,85% 6,122
14 5,5 —4,0% - 5x10° 3,65 3,46 3,19 3,292 5,942 6,08%
15 5,5 —4,0% - 5x10° 3,66 3,41 3,19 3,332 5,99 6,21%

CV% 9,6

Ghi chu: S6 li¢u trong bang I3 trung binh cia 2 lin Iip lai. Trong cung mot cot cdc s6 ¢ cung ki tir theo
sau giong nhau thi khac biét khong co y nghia vé mat thong ké ¢ nurc 5% (P < 0,05)

Voi két qua pH va ham luong acid actic tao ra
sau khi 1én men cta 15 nghiém thirc trong bang 3
cho thay trong ciing mot mtc bo tri pH ban dau, &
nhtng nghiém thic c6 ham luwong acid lactic cao thi
pH con lai sau 1én men thap hon so voi nghiém thic
c6 ham luong acid lactic thap. Nong do acid ctia moi
truong lén men anh hudng rat 16n dén hiéu sut hoat
dong va qua trinh lén men cta vi khudn. Néu moi
truong lén men c6 ndéng do acid qua cao sé anh
hudng dén qua trinh hoat dong cta vi khudn, c6 thé
sé khién chiung hoat dong kém dan dén sy chuyén
héa ctia ching ciing sé cham lai. Pong thoi cac vi
sinh vat c6 kha niang hoat dong & méi truong acid
cao sé phat trién, ngan can tac dung ctia vi khuin gay
chua. Do d6 can tao méi trudng co do acid thich hop
cho c4c vi khuén lactic hoat dong.

Két qua cho thdy pH cta san phdm lén men bon
bon & tat ca cac nghiém thic déu thap hon so véoi pH
ban dau. Mitc pH sau lén men dao dong tir 3,17
(nghiém thtc 12) dén 3,60 (nghiém thac 10). Ham
luong acid lactic téng s6 sau lén men cta cac nghiém
thitc nim trong khoang tir 3,96 g/L dén 6,21 g/L voi
nghiém thuic 15 (pH 5,5, NaCl 4% va MSVK 5x10° té
bao/mL) cho luong acid lactic cao nhat 6,21 (g/L)

cao hon cac nghiém thuc 13 va 14 (pH 5,5, NaCl 4%
va MSVK 5x10° té bao/mL) cho luong acid lactic lan
luot 1a 6,12 (g/L) va 6,08 (g/L) nhung khac biét
khong c6 y nghia thong keé. Két qua nay tuong dong
voi nghién ctu dua cai lén men ctia Nguyén Vin
Muoi va ctv. (2013) [13] véi dich phoi ché ban dau c6
néng do mudi 1a 4%, sau 6 ngay lén men cho san
phdm c6 ham luong acid cao nhat va chat luong tot
nhat. Két qua thuc nghiém vé gia tri pH cta nghiém
thuc 15 (pH 5,5, NaCl 4% va MSVK 5x108 té bao/mL)
sau 6 ngay lén men cho ra gia tri pH 3,19. Két qua
nay phu hop véi gia tri pH cta nghién cttu 1én men
dua cai sau 6 ngay [13], khi tat cad cac mau sau khi
két thuc qua trinh lén men déu c6 gia tri pH dao
dong trong khoang 3,1-3,6.

Dé x4c dinh gid tri t6i wu nhat vé cac nhan t6 pH
ban dau, nong dd mudi va mat s6 vi khudn dé cho
lwong acid lactic t6i vu phai xay dung phuong trinh
hoi quy dua trén két qua luong acid lactic thu duoc
sau 6 ngay lén men duwa bon bén cta 15 nghiém thirc,
duoc bé tri bang phan mém Design Expert 7.0, qua
thu thap va phan tich sé liéu bing mém Design
Expert 7.0 véi do tin cay 95%, dua ra duoc phuong
trinh héi quy 1a:
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Acid lactic (g/L) = -49,245 + 18,135*A +
6,70496*B + (14458E-009)*C + 0,115*A*B +
0,00*A*C + (382538E-010)*B*C - 2,2825*A?
0,69438*B? =0,00*C? (1)

Trong d6: A la gia tri pH, B 1a néng do mudi (%)
va C 1a mat s6 vi khuén (t€ bao/mL).

Tuy nhién, viéc Iua chon diéu kién phu hop voi
dong vi khudn Lactobacillus plantarum CMT2 phai
can cttr vao 30 nghiém thuc t6i vu ma phan mém
Design Expert 7.0 dua ra két hop véi phuong trinh
hoi quy (1). Tién hanh kiém tra thuc nghiém doi véi
3 trén téng s6 30 nghiém thuc t6i vu duoc du doan
béi phan mém Design Expert 7.0, két qua duoc thé
hién qua bang 4.

Bang 4. So sanh ham luong acid lactic t6ng s6 theo thuat toan va thuc nghiém cta 3 nghiém thic t8i vu tir
phin mém Design Expert 7.0 (g/L)

NT [NaCl]- pH -MSVK pH sau lén Lwong acid lactic Luong acid lactic
(tb/mL) men thuc t€ (g/L) theo thuat toan (g/L)
1 4,08%-4,87-5,1x10° 3,26 5,71* 6,06
2 3,87%-5,62-5,2x10° 4,21 4,95P 5,98
3 3,95%-5,26-4,4x10° 3,97 5,15" 6,11
CVY% 8,10%

Ghi chii: S6 liéu trong bing I4 trung binh cia 3 lan Iap lai. Trong cung mot cot cdc s6 coé mang céc ki tir
theo sau giong nhau thi khac biét khong co y nghia thong ké & muc 5% (P < 0,05)

Dua vao két qua & bang 4, két qua thyc nghiém 3
nghiém thtc t6i vu cho thdy, & nghiém thic 1 (pH
4,87, NaCl 4,08% va MSVK 5,1x108 té€ bao/mL) cho
luong acid lactic cao nhat sau lén men 1a 5,71 (g/L)
va pH sau Ién men 1a 3,26, khac biét co y nghia thong
ké so v6i nghiém thic 2 (pH 5,62, NaCl 3,87% va
MSVK 5,2x108 t€ bao/mL) cho lugng acid lactic thap
nhat 4,95 (g/L) va nghiém thic 3 (pH 5,26, NaCl
3,95% va MSVK 4,4x10° t€ bao/mL) cho két qua
luong acid lactic 1a 5,15 (g/L). Két qua nay thap hon
két qua duoc du doan theo mé hinh t6i wu tinh bang
phan mém Design Expert 7.0 (thuc té cao nhat thu
duoc 1a 5,71 g/L) so voi két qua du doan cao nhat 1a
6,11 g/L). Do do, cac thong s6 ctia nghiém thic 1 véi
pH 4,87, NaCl 4,08% va MSVK 5,1x10% t& bao/mL
duoc chon 1a thong s6 téi wu cho qua trinh 1én men
dua bon bon.

So sanh véi két qua ctia Lam Thi Viét Ha va cs
(2006) [12] nghién ctu cac yéu t6 anh huong dén
qua trinh 1én men bdp cai chua cho thdy néng do
mudi thuan loi 1a 2,0-2,5%, nguyén lieu bap cai dé
nguyeén 14 cho cdm quan tét twong tmg & nhiét do lén
men 1a 30°C (6-7 ngay), doi voi bap cai cit nho nhiét
d6 thich hop la 18°C (9-10 ngay). Ham luwong acid
lactic sinh ra dé mui vi dua tot nhat khoang 10,60-
12,70% (tinh theo can ban khé). Bén canh d6, nghién
ctru cia Nguyén Van Muoi va cs (2014) [14] cho thay
tién xt Iy ngé sen tuoi trong dung dich chita acid
ascorbic 0,75% két hop vai NaCl 0,75% va CacCl, 0,5%
v6i thoi gian ngam 30 phat (ty 1& ngo sen va dich

ngam la 1: 2) gitp ngé sen duy tri t6t do trang sang
va dic tinh cau tric.

3.2. Khao sat anh hudng ciia khéi luong nguyén
lieu so voi dich 1én men dén qué trinh 1én men dua
bon bén

3.2.1. Thoi gian Ién men, pH va acid lactic (g/1)

Két qua su anh hudéng cua khoi luong nguyén
lieu dén thoi gian léen men, pH va acid lactic khi két
thic qua trinh lén men dugc trinh bay & bang 5.

Voi két qua pH va ham luong acid lactic tao ra
sau khi 1én men ctia 5 nghiém thic trong bang 5 cho
thdy trong cting mot muc b6 tri pH, néng d6 muoi,
mat s6 vi sinh vat ban dau, khdi luong nguyén liéu
khéac nhau sé cho két qua acid lactic va pH sau lén
men khac nhau. Tir bang 5 két qua dé nhan thay
rang c6 su khac biét vé hiéu qua 1én men khi c6 su
Kkhéc biét khéi luong nguyeén lieu ban dau. O mé lén
men véi ti 1é khoi lwong nguyeén liéu so voi dich len
men la 1:2 c6 thoi gian két thic qua trinh lén men
ngin hon (dat 4 ngay). O mé lén men voi ti lé khéi
lwong nguyén liéu so véi dich 1én men la 2:1 dai hon
(9 ngay). Tuy nhién ca hai nghiém thic nay déu cho
nong do acid thap so voi cac nghiém thirc con lai,
néng do acid cao nhat 1a thi nghiém 3 12 6,21 g/L c6
ti 1é khoi luong nguyén liéu so véi dich 1én men 14 1:1
voi thoi gian 1én men 1a 6 ngay. Diéu nay duoc giai
thich 1a do véi cting mot thé tich dich véi khéi luong
nguyeén liéu khac nhau thi hoat dong ctia vi khuin
lactic khac nhau, toc do thdm thau ctia cac chat hoa
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tan vao nguyén liéu ciing khac nhau, dan dén thoi
gian hoan thanh qua trinh lén men, noéng do acid,

mui vi sé khac nhau [15].

Bang 5. Anh huéng clia khdi ltong nguyén lidu so véi dich 1én men dén qué trinh lén men dua cay bdn bén

Khéi luong mé | Thoi gian két | pH sau Luong acid

NT PH-NaCl- MSVK-Voung i lén men (g) thlicg(ngéy) lén men lacticg(g/ L)
1 100 4 3,62 4914
2 150 5 3,40 5,58b¢
3 4,87-4,08%-5,1x10%-200ml 200 6 3,17 6,12°
4 250 8 3,29 5,76
5 300 9 3,53 5,36°
CV% 8,22%

Ghi chi: SO’ liéu trong bang 13 trung binh cua 2 lin Iip lai. Trong cting mot cot cdc s6 co cung ki tir theo
sau giong nhau thi khac biét khong co y nghia vé mat thong ké ¢ murc 5% (P < 0,05)

3.2.2. Két qui d4nh gi4 cadm quan

Bang 6. Két qua danh gi4 cdm quan dira bén bén sau khi thay déi ti 1é khdi luong va dich 1én men

Nghiém Diém trung binh cac chi tiéu
thirc Cau tric Mau sic Mui Vi Y thich doi voi mau thit
NT1 3,90 3,95 3,50 3,30 3,00
NT2 4,10 3,98 3,95 4,32 4,00
NT3 4,55 4,10 4,05 4,52 4,22
NT4 2,95 2,95 3,92 3,41 4,05
NT5 2,50 2,70 3,20 2,95 2,50

Ghi chu: Két qua Ia trung binh cia 15 ln Iap lai.

Két qua & bang 6 ciing cho thdy, khéi luong
mé lén men anh hudng dén chat luong va cam
quan san phdm. pH va ham luong acid & cac mé lén
men c6 khoi luong khac nhau c6 su khac biet
nhiéu. O nghiém thac 3 ¢6 luong acid lactic cao
nhat 1a 6,12 véi thoi gian lén men 6 ngay ciing
duoc diém danh gid cdm quan rat cao, véi ti lé
dung dich: khdi luong nguyén liéu 1a 1:1 thi dua
boén bon cho cau tric san phdm gion déu, c6 mau
sac tuoi sang dac trung ctia san phdm, vi chua hai
hoa do luong nguyén liéu va dung dich bang nhau
nén luong bon bén co6 thé ngap trong nuoc dich va
luong mudi ngdm vao bdon bon cing can bang véi
luong acid lactic tao nén vi chua man hai hoa.

Luwong acid lactic cao duoc tao ra trong thoi gian
ngin nén tc ché duoc cac vi sinh vat c6 hai phat
trién. V6i huong thom dic trung cta dua bon bén
1én men cung véi lwong acid lactic cao thi nghiém
thitc nay duoc nguoi dung wa thich. Nghiém thic
nay phu hop voi két qud ctia nghién ctru cta
Nguyén Van Muoi va cs (2013) [16].

3.3. Khéo s4at anh huéng cta nhiét d6 dén thoi
gian bao quan san phdm bén bén mudi chua & hai
mirc nhiét d¢ 4-6 °C va nhiét d6 phong thi nghiém.

3.3.1. Ham lrong acid lactic, pH va mat s’ té bao
vi sinh vt hiéu kbi trong dich Ién men qua thoi gian
bdo quan

Bang 7. Mat s6 t€ bao vi sinh vat hiéu khi (tb/mL) trong dich 1én men theo thdi gian bao quan

Thoi gian 5 14 28 42 56 70 84 98 112
(ngay)
TPC | 3,6x10? 5x10? 7,3x10% | 1,3x10° | 2,6x10° | 3,6x10° | 4,8x10° | 9,8x10° | 3,7x10*
4-6°C pH 3,45 3,38 3,35 3,35 3,34 3,33 3,33 3,36 3,51
Acid 5,92 5,95 5,96 5,96 5,96 5,97 5,97 5,96 5,89
Nhiet | TPC 9,5x10% | 3,9x10° | 9,9x10° | 4,0x10* - - - - -
do pH 3,44 3,17 3,31 3,46 - - - - -
phong | Acid 5,98 6,11 6,05 5,90 - - - - -
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Két qua & bang 7 ciing cho thdy, nhiét do cé6 anh
huéng dén thoi gian, chat luong va cdm quan san
phdm trong qua trinh bdo quéan. Véi két qua pH va
ham luwong acid actic tao ra sau khi lén men cua 2
nghiém thtc trong bang 7 cho mot muc pH, néng do
mudi, mat so vi sinh vat trudc khi bdo quan & 2 nhiét
do khac nhau la nhu nhau. O nghiém thic nhiét do 4-
6°C c6 s6 ngay bdo quan la 98 ngay (TPC: 9,8x10%
pH: 3,36; acid lactic: 5,96) ké tir ngay lén men, trong
sudt qua trinh bao quan nghiém thitc cho luong acid
lactic cao nhat la 5,97 (g/L) tit ngay 70-84. O 112
ngay, nhiét do 4-6°C mat s6 vi khudn hiéu khi 3,7x10*
vuot muic cho phép theo Quyét dinh 46/2007/QDb-
BYT ctia Bo Y té vé viéc ban hanh Quy dinh gi6¢i han
t6i da 6 nhiém sinh hoc va hoa hoc trong thuc phdm
(3,7x10* > 10%, pH 3,51 ting lén so v6i nhitng ngay
trude va acid lactic gidgm con 5,89. O nghiém thic
nhiét do phong c6 s6 ngay bao quan la 30 ngay (TPC:
9,9x10% pH: 3,31; acid lactic 6,05) ké tir ngay len
men, trong sudt qua trinh bao quéan nghiém thitc cho
luong acid lactic cao nhat 1a 6,11 (g/L) & két qua do

ngay 14. O ngay thi 42, trong nhiét 46 phong mat s6
vi khudn hiéu khi 4x10* vuot mic cho phép theo
Quyét dinh 46/2007/QD-BYT cta By Y té vé viéc
ban hanh Quy dinh gi6i han t6i da 6 nhiém sinh hoc
va hoa hoc trong thuc phdm (4x10* > 10%), pH 3,46
tang lén so véi nhitng ngay trudc va acid lactic giam
con 5,90.

Bao quéan san pham dua bén bon lén men & nhiét
do 4-6°C co6 thoi gian bao quan lau hon & nhiét do
phong 1a 70 ngay, luong acid lactic khi bao quan lanh
thdp hon so véi nhiét do phong tuy nhién khong
dang ké.

3.3.2. Két qua dinh gid cam quan dira bon bon
sau thoi gian bdo qudn & hai diéu kién

Két qua & bang 8 ciing cho thdy, nhiét do bao
quan léen men anh huéng dén thoi gian, chat luong va
cam quan san pham. Mau sic, mui, vi, cau truc cia
san phdm sau 5 ngay lén men khac biét khong nhiéu
do ctung nhiét do, pH, MSVK, khai luong.

Bang 8. Két qua danh gi4 cim quan dua bon bon sau thoi gian bao quan

Nhiét d6 phong | 4-6°C
Ngay Chi tiéu danh gia
Mau sic | Mui Vi Cau tric Mau sic Mui Vi Cau truc

5 4,10 4,05 4,40 4,50 4,05 4,00 4,45 4,50
14 4,10 4,15 4,35 4,20 4,05 4,15 4,45 4,50
28 3,90 3,95 4,05 3,90 4,05 4,15 4,45 4,50
42 3,85 3,5 2,00 3,40 4,05 4,15 4,45 4,50
56 - - - - 4,05 4,10 4,45 4,50
70 - - - - 4,05 4,10 4,30 4,40
84 - - - - 4,05 4,05 4,15 4,30
98 - - - - 4,00 3,95 3,55 4,00
112 - - - - 3,90 3,60 2,5 3,75

Ghi chu: Két qud Ia trung binh cia 5 Iin Iip lai

Mau sic & 2 nhiét @6 bao quan khac biét khong
nhiéu, béi voi khoi luong nguyén lieu ngap trong
dung dich thi mau séc it bién déi boi su oxy héa, cau
tric nguyén liéu & nghiém thic 4-6°C gion hon so voi
nghiém thtc nhiét do phong. O hai nghiem thic
khong co su khac biét 1on vé cam quan ma chi khac
biet vé thoi gian bao quan, khi bdo quan két thuc 1a
ltic tdng s6 vi sinh vat hiéu khi >10%, vuot ngudng cho
phép ctia Bo Y té, dong thoi san phdm c6 vi hoi dang,
mau sic nga vang sim hon so voi lic ban dau, nén
chon thoi gian bdo quan 84 ngay dé dam bao cam

quan tot nhat cho san phidm. Xac dinh duwoc su anh
hudng ctia nhiét do dén qua trinh bdo quan san phadm
dua bdn bén mudi chua, c6 thé két luan bién phap
bao quan san phidm & nhiét do 4-6°C cho chat luong
t6t hon & nhiét do phong.

4. KET LUAN

Nghién ctru xac dinh duwoc nghiém thic toi wu
cho qué trinh 1én men duwa bon bon 1a pH 4,87, nong
do muoi 4,08%, mat s6 vi khudn 5,1x10° té bao/mL
v6i ham lwong acid lactic dat 5,71 g/L sau 6 ngay lén
men st dung dong Lactobacillus plantarum CMT2 va
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phan mém Design Expert 7.0 voi mé hinh Box-
Behnken. Ti le gitta khoi lwong nguyén liéu va dich
lén men la 1:1 (200 g/200 mL) duwoc vo6i lwong acid
lactic cao nhat dat 6,12 g/L, pH 3,17, cAm quan dua
bén bon cho ciu tric san pham gion déu, c6 mau sic
twoi sang, vi chua man hai hoa. Xac dinh duoc thoi
gian bdo quan san phdm bén bon mudi chua toi da &
nhiét do phong (khoang 30°C) 1a 28 ngay ké tit ngay
lén men, ting 1én 84 ngay khi bao quan ¢ 4-6°C voi
cac so lieu twong tng & hai nhiét do 1an luot 1a tong
s6 vi sinh vat hiéu khi (TPC): 9,8x10°, pH: 3,36, acid
lactic 5,96 g/L, va TPC 4,8x10°, pH 3,33, acid lactic
597 g/L.
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DERTEMINATION OF THE OPTIMAL PARAMETERS OF THE FERMENTATION PROCESS AND
STORAGE TIME OF 7Typha orientalis

Huynh Ngoc Thanh Tam, Le Thi Kim Dong
Summary

The study was conducted to find the optimal parameters for fermentation and to determine the storage time
of the fermentation of 7ypha orientalis. Using the Lactobacillus plantarum CMT2 strain registered on
GenBank with code MN841920, through Design Expert 7.0 software with Box-Behnken format, the optimal
treatment for fermentation was determined was pH 4.87, salt concentration 4.08%, 5.1x10° cells/mL of
bacteria cell density with lactic acid content reaching 5.71 g/L after 6 days of fermentation at room
temperature. The ratio of the weight of the fermentation material and the fermentation solution is 1:1 (200
g/200 mL) for the highest fermentation efficiency with lactic acid content of 6.12 g/L, pH 3.17. The
structure of fermented produit is crunchy, has bright colors, and has a harmonious salty and sour taste. The
maximum storage time of product at room temperature (about 30°C) is 28 days from the date of
fermentation, increased to 84 days when stored at 4-6°C with corresponding respectively of two
temperatures was total aerobic microorganisms (TPC) 9.8x10% pH 3.36, lactic acid 5.96 g/L, and TPC
4.8x10°%, pH 3.33, lactic acid 5.97 g/L.
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