KHOA HOC CONG NGHE
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TOM TAT

Nghién ctru duoc thire hién nham téi wu héa cac thong s6 cho qua trinh 1én men axit acetic tit xo mit c6 bé
sung vi khuan Acefobacter sp. Cac thong s cho qua trinh 1én men bao gém nong do ethanol (5-9% v/v),
ham luong duong (25-75 g/L) va mat do vi khuan (10°-107 t&€ bao/mL) trong dich lén men duoc t6i uu bing
phuong phap b6 tri thi nghiém theo moé hinh Box-Behnken. B4 sung ham luong nitrogen thich hop cho qua
trinh 1én men véi nong do chat dinh duong DAP (0-1-2-3 g/L). Gidm vang sau khi 1én men duoc thanh triing
voi su thay déi nhiet do (60-65-70°C), thoi gian giit nhiét 1a 2, 4, 6 phut. Cac diéu kién lén men t6i wu cho
ham luong axit acetic cao dat nhat (4,12%) duoc xac dinh véi nong do ethanol 5,08%, ham luong dudng 49,55
g/L, mat do vi khudn 1,5x10° t€ bao/mL. Ham lwong nitrogen can b3 sung dé nang cao chat luong 12 3 g/L
DAP sé cho ham luong axit acetic cao hon so véi dich 1én men khong bé sung chat dinh duong. Gidm vang
xo mit dugc thanh tring & nhiét do 60°C va thoi gian giir nhiét 2 phut da loai bd hoan toan vi sinh vat va nim
men moc, thoi gian duy tri chat luong gidm vang trén 196 ngay.

Tt khoéa: Lén men, axit acetic, Acetobacter sp., gidm vang xo mit.

1. BAT VAN BE

Ngay nay, cung v6i sy phat trién manh cua
nganh cong nghiép thuc phdm thi lwong phé phu
phim ciing ting theo. Pac biét, & cac nha may san
xuat san phdm ché bién tir trai cay, mot luong 16n
phé phu phim thuong duoc st dung lam thic an
chan nuoi hoac duoc dua ra cac bai rac gay 6 nhiém
moi truong nghiém trong. Vi vay, tan dung nguén
phé phu phdm dé ché bién cac san pham gia tri gia
tang 1a hoat dong gop phan giam thiéu 6 nhiém moi
truong, nang cao gia tri kinh té ctia phé phu pham,
ciing nhu gép phan d4dy manh cac hoat dong san
xuat noéi chung va ché bién thuc phdm ndi riéng.

Mit (Artocarpus heterophyllus) duoc trong phé
bién & dong bang song Ctru Long. Cac san phdm tir
mit rat da dang nhu mit twoi, mit say, mit chién, ruou
mit. Tuy nhién, phan thit qua (an duoc) chi chiém
28,2%, cac phé phu pham chiém 71,8%, trong d6 xo
mit chiém 25,3% [1], [2]. Vi vay, viéc tan dung phu
phdm la rat can thiét, nhat 1a cac phé phu phidm cé
gié tri stt dung cao. Dac biét, tan dung phé phu pham
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tir xo mit dé ché bién gidm vang chua duwoc nghién
ctu tai Viét Nam.

Giam la san phdm ctia qua trinh 1én men két hop
cia ndm men va vi khuén axit acetic, la mot trong
nhing san phdm lén men lau doi nhat duoc con
nguoi stt dung. Gidm 1a loai gia vi phd bién nhat, c6
mat thuong xuyén trong cic bita an hang ngay.
Trong cong nghiép thuc phdm, gidm duwoc dung lam
chat diéu vi, tao hwong va bao quan [3]. Gidm c6 tinh
axit, duoc san xuat rong rai tir gao, mach nha, tao,
cac dang ruou vang khac nhau va cac vat liéu nong
nghiép [4], [5]. Cac phé phu phdm sau khi xtt Iy rau
qua van c6 thé duoc st dung dé san xuat gidm.
Nghién ctru ciing cho thy, san phdm gia tri gia ting
c6 thé dat duoc thong qua tai ché hodc chuyén doi
chat thai thanh san phdm hiru ich. Do do, xo mit c6
thé duoc tan dung dé lén men ruou tir do lén men
tiép tao san phdm gidm vang. Véi muc dich xac dinh
cac thong so t6i vu cho qua trinh 1én men gidm vang
tir xo mit c6 chat luong tot nhat va gitt duoc mui vi
dac trung ctia san phdm gidm vang xo mit, nghién
ctru “Xdc dinh céc thong so toi vu cua qua trinh lén
men gidm vang tr xo mit (Artocarpus
heterophyllus)”da dugc thuc hién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Vat liéu: mau xo mit dwoc thu tai Can Tho.
Nguyén liéu trai mit sau qua trinh ché bién tai nha
may con lai phan phu phdm gém xo mit va vo. Sau
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khi van chuyén vé phong thi nghiém duoc so ché
chon 14y phan xo mit (bao gom ca phan phu pham la
mui mit néu c9), rira so bo va dé rao, dong gdi, bao
quan trong tirng bao riéng biét dem trit lanh -4°C.

Ni4m men Saccharnomyces cerevisiae BV818
thuong mai (Trung Quoc san xuat) do Phong thi
nghiém Cong nghé thuc pham, Vién Nghién cttu va
Phat trién cong nghé sinh hoc (NC&PT CNSH),
Truong Pai hoc Can Tho cung cap.

Vi khudn Acetobacter sp. phan 1ap tir gidm cai &
ho gia dinh tai Viéen NC&PT CNSH. Vi khuén tang
sinh méi truong GYC (Glucose-Yeast extract—
Calcium carbonate).

2.2. Phuong phép bé tri thi nghiém

2.2.1. Khdo sat anh huong ham Iluong ethanol,
ham lrong durong va mat do vi khuan Acetobacter sp.
dén ham lirong axit acetic sinh ra

Nguyeén liéu mit trai sau qua trinh ché bién tai
nha may con lai phan phu phdm gdém xo mit va vo
duoc van chuyén vé phong thi nghiém, so ché chon
lay phan xo mit. Rita so bo va dé rao sau do tién hanh
xay nhuyén xo mit v6i nuoc (ti lé 1 : 2), b6 sung
enzyme pectinase véi ham luong 0,04% va thily phan
& nhiet do phong 60 phut [2]. Sau khi thiy phan tién
hanh loc thu ldy dich qua. Qua trinh 1én men dich
qua duogc b6 sung duong saccharose (Bién Hoa, Viét
Nam) vao dich loc xo mit dén 23°Brix va diéu chinh
gia tri pH 4,0 bang axit xitric (Trung Quoc). Tién
hanh b6 sung NaHS0, v6i nong do 122 mg/L vao
dich qua va git trong 2 gio & nhiét do0 phong
(28+1°C) [2]. Sau do, b6 sung nim men
Saccharnomyces cerevisiae BV818 thuong mai véi ti
1é 0,06%. Qua trinh lén men duoc tién hanh & nhiet do
phong trong thoi gian 9 ngay [2].

Ruou xo mit sau khi két thuc qua trinh lén men
duoc loc va pha loang & nong do thich hop, diéu
chinh ham luong duong, b6 sung vi khuin
Acetobacter sp. Thi nghiém duwoc bo tri hoan toan
ngau nhién 3 nhan t6 theo moé hinh Box-Behnken
ctia chuong trinh phan mém Design Expert 7.0 v6i 3
lan lap lai. Nhan t6 A: ham luong ethanol (%), gia tri
nho nhat (min) 5% va gia tri lon nhat (max) 9%. Nhan
t6 B: ham luwong duong (g/L), gia tri nho nhat (min)
25 g/L va gia tri 1on nhat (max) 75 g/L. Nhan t6 C:
mat do vi khudn A. aceti (t¢ bao/mL), gia tri nho
nhat (min) 10° va gia tri 16n nhat (max) 107. Cac gia
tri bién thién nay tham khéo theo quy trinh lén men

gidm vang va mot s6 nghién cttu vé quy trinh lén
men giam vang trudc do.

Chi tiéu theo doi: pH sau 1én men; ham luong
CKHT (Brix), ham luong axit acetic (%); ham luong
ethanol (%).

Bang 1. Cac nghiém thitc theo b6 tri ctia thé thic

Box-Behnken, phin mém Design Expert 7.0

So Ham Ham | Mat do vi
nghiém luong lwong | khuan
thiee ethanol | dudng (te
(%) (g/L) | bao/mL)
1 7 75 107
2 9 25 5x10°
3 5 75 5x10°
4 7 50 5x106
5 9 75 5x10°
6 5 50 10°
7 9 50 107
8 7 50 5x10°
9 7 25 107
10 7 25 10°
11 9 50 103
12 5 50 107
13 7 50 5x10°
14 7 75 10°
15 5 25 5x10°

222 Khdo sit dnh huong cua ham Iluong
nitrogen bo sung dén chat lwong san pham giim
vang tir xo mit

Nghién cttu sy anh huong cta nitrogen dén qua
trinh 1én men san phdm gidm vang tir xo mit, tir d6
chon ra duoc ham luong nitrogen bé sung thich hop
cho qua trinh 1én men san phdm gidm vang tir xo mit
dat chat luong tot nhat. Qua trinh lén men ruou va
giam vang tir xo mit duoc thuc hién theo cac thong
sO t0i vu cung voi viec bd sung vao dung dich lén
men giam & cac ham luong néng do chat dinh duong
DAP (diamoni hydro phosphate) 0, 1, 2, 3 g/L va
theo do6i qua trinh 1én men 0, 7, 14, 21 ngay theo nhu
bo tri thi nghiém. Thé tich méi don vi thi nghiém la
100 mL. Qua trinh lén men gidm duoc thuc hién &
nhiét do phong (28+1°C) va ldy mau dé phan tich
hang tuan.

Chi tiéu theo doi: pH sau lén men; ham luong
CKHT (Brix); ham luong axit acetic (%); ham luong
nitrogen (g/L).
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223 Khdo sit anh hudng cia ché do thanh
trung sau khi lén men giim dé on dinh chat lrong
gidm vang

Nghién ctu sy anh huong cta ché do thanh
trung va xac dinh thoi gian bao quan gidm vang xo
mit, tr 36 chon ra duoc nhiét do, thoi gian thanh
trung hop ly, bdo quan chat luong san phidm gidm
vang. Thi nghiém dwoc bo tri voi thong s6 toi uu nhat
timg nhan t6 clia qua trinh 1én men gidm vang xo mit
& thi nghiém truéc sau 7 ngdy lén men gidm. Gidm
vang xo mit duoc loc, déng chai, ghép nap va thanh
tring & nhiét do 60, 65, 70°C va thoi gian 1an luot 1a 2,
4, 6 phut [6]. San phdm sau khi thanh tring duoc bao
quan & nhiét do phong (28+1°C) dé theo doi mat do
vi sinh vat hiéu khi va bao tit nim méc (mau duoc lay
2 tuan 1 lan) cac chi tiéu duoc theo doi trong 196
ngay.

Chi tieu theo doi: d0 pH, ham luong CKHT
(Brix), ham luong axit acetic (%), tong so vi sinh vat
hi€u khi (CFU/ml), téng s6 bao t&t men moc
(CFU/m)), danh gia cam quan san phdm theo tiéu
chuén Viét Nam TCVN 3217-79.

2.3. Phuong phap phéan tich

pH: duoc do bang pH ké (Vernier, My).

“Brix: duoc do bang chiét quang ké (0-32°Brix,
Milwaukee, Rumani).

Ham luong acid téng xac dinh bang phuong
phap chuin do véi NaOH 0,1N voi chat chi thi mau
phenolphtalein (TCVN 4589: 1988).

Ham luong con sot (%): st dung phuong phap
chung cat va xac dinh do coén bang con ké (0-32%,
Viét Nam) va nhiét do ctia dung dich bang nhiét ké
(0-100°C, Viét Nam) tai thoi diém xac dinh do con,
sau do tra bang nhiét do va do con twong Ung
(TCVN 8008: 2009) dé biét duoc néong do ethanol
trong dung dich ¢ diéu kién tieu chuan (20°C) [7].

binh lwong ham luong nitrogen trong dich lén
men bang phuong phap Kjeldahl.

Dinh luong téng s6 vi khuin hiéu khi, téng s
nam men va moc biang phuong phap dém khuén lac
(phuong phép dinh luong téng vi khuin hi€u khi va
téng s6 n4m men maoc bang viéc nudi cdy trén bé mat
thach) [8].

banh gia cam quan: tién hanh danh gia cam
quan theo tiéu chudn Viét Nam TCVN 3217-79.

2.4. Xt ly thong ké

S6 lieu duoc thu thap, xit li va vé biéu dé bang
phan mém Microsoft Excel 2013. Phan mém Design
Expert dé xac dinh nghiém thtrc t6i ru, phan mém
Minitab 16 tinh céac so liéu thong ké nhu s6 trung
binh, hé s6 bién thien CV% , do léch chuan (SD).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat anh hudéng ham luong ethanol,
ham leong duwdng va mat do vi khuidn Acefobacter sp
dén ham luong axit acetic tao thanh

Két qua khao sat su anh huwong ham luong
ethanol, ham luong duong va mat do vi khuin dén
qua trinh lén men gidm vang xo mit theo b6 tri cta
thé thitc Box-Behnken (Design Expert 7.0) duoc
trinh bay & bang 2.

Bang 2. Ham luong ethanol, ham lueong duong (g/1)
cla qua trinh l1én men bing dong vi khuin
Acetobacter sp. cia 15 nghiém thirc

NT Nong do ethanol (%) — duong| Luong axit
(g/D) -MDVK (tb/mlL) |acetic TB (%)

1 7-75-107 2,274

2 9-25-5x10° 1,511

3 5-75-5x10° 3,98

4 7-50-5x10° 2,56°

5 9-75-5x10° 1,418

6 5-50-10% 4,18

7 9-50-107 1,64f

8 7-50-5x10° 2,56°

9 7-25-107 1,93¢

10 7-25-10° 1,96¢

11 9-50-10° 1,481

12 5-50-107 4,232

13 7-50-5x10° 2,56°

14 7-75-10° 1,83¢

15 5-25-5x10° 3,96"
CV% 2,22

Ghi chu: So liéu trong bang Ia trung binh (1B)
cta 3 lan Iap Iai. Trong cung mot cot cdc s co cung
ki tir theo sau giong nhau thi khac biét khong co y
nghia vé mat thong ké ¢ murc 5% (P < 0,05)

S6 lieu trong bang 2 cho thidy & nghiém thic 6
(ham luwong ethanol 5%, ham lwong duong 50 g/L;
mat do vi khuan 107 t¢ bao/mL) va nghiém thuc 12
(ham luwong ethanol 5%, ham luong duong 50 g/L,
mat do vi khuan 10° t€ bao/mL) sau 14 ngay lén men
cho ham luong axit acetic cao nhat, 1an luot 1a 4,18%
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va 4,23%, khac biét c6 y nghia thong ké voi cac
nghiém thuc con lai. Két qua nay twong doi phit hop
voi Gullo va cs (2008) [9], theo d6 phan 16n cac
ching vi khudn acetic duoc phan lap c6 kha ning
sinh truéng trong moi truong c6 ham luong ethanol
1a 5% v/v, mot so it c6 thé phat trién trong moi truong
c6 ham luong ethanol 1a 10% v/v.

Ham luong ethanol: két qua phan tich & bang 2
cho thdy, ham luong ethanol thich hop cho qua trinh
lén men acid acetic 1a 5%, khi nong do ethanol cao 7-
9% thi luong axit acetic giam. Véi ham luong ethanol
lén men gidm 1a 5% thi luong axit acetic sinh ra cao
do & nong do ruou nay vi khuin thich tmg nhanh véi
moi truong. Nong do ruou thap kich thich su sinh
truong va phat trién cta vi khudn [10], axit sinh ra
nhiéu, pH gidm manh ttc ché hoat dong ctia nam
men, do d6 & ham luong ethanol 5% thich hop cho
qua trinh 1én men gidm vang, ham lwong axit sinh ra
trung binh khoang 3,54%. Nguoc lai, véi nong do
ruou 7-9% thi & giai doan dau (pha lag) vi khuin
Acetobacter aceti can thoi gian dé thich nghi v6i moi
truong, luong axit sinh ra thap, pH moi truong chua
giam manh nén khong da dé e ché hoat dong cta
nam men, vi thé ndm men tiép tuc hoat dong lam cho
nong do ruou tang lén tic ché hoat dong cta vi khuin
A. acetinén ham luong acid acetic sinh ra khong cao
trung binh khoang 2 - 2,5%.

Ham luong duong bé sung: theo Gullo va cs
(2008) [9], duong la nguon carbon cho vi khuan axit
acetic nhung lai 1a rao can doi voi su phat trién cta
ching khi nong do qua cao. Giai thich nay ciing phu
hop voi két qua nhitng nghiém thitc c6 ham luwong
duong b6 sung 50 g/L (nghiém thac 6, 8, 12) thi
luong axit acetic sinh ra twong dé6i cao hon véi
nghiém thitc c6 ham luong duong 25 g/Lva 75 g/L.

Mat do vi khudn: theo Nguyén Thi Mai Hién va
cs (2014) [6], khi thuc hién tién trinh 1én men acetic,
viéc b6 sung mat do vi khuén tang dan tir 10°- 107 té
bao/mL thi ham luong axit acetic tao thanh ciing
tang dan. Trong khi véi mat do vi khuén st dung cho
qué trinh lén men 1a 10° té bao/mL thi cho luong axit
sinh ra thap. Diéu nay ly giai vi sao ham luong axit
acetic sinh ra & cac nghiém thtrc voi mat do vi khuan
1a 5x10° té bao/mL va mat s6 107 té bao/mL thi da so
ham luong acid acetic sinh ra nhiéu (nghiém thic 15,
12). Trong khi mat d¢ vi khuén la 10° t€ bao/mL st
dung cho tién trinh lén men sinh ra luwong axit it
(nghiém thirc 11), pH méi truong chi giam nhe

khong da dé tic ché hoat dong ctia ndm men, lam
cho ndm men tiép tuc 1én men ruou tré lai. Khi do do
ruou sé tc ché nguoc lai hoat dong cua vi khudn dan
dén luong ruou con lai nhiéu.

Két qua thong keé cho thdy phan tram axit acetic
chiu anh huéng c6 y nghia thong ké & mitc 5% boi
nhan t6 ham lwong ethanol, ham luong duwong bd
sung va mat do vi khudn. Ca 3 nhan t6 nay c6 tuong
tac voi nhau dé tac dong len ham luong acid acetic &
muc y nghia 5%.

Ham luong ethanol, ham luong CKHT va pH déu
bi anh huéng sau qua trinh lén men. Ham luong
ethanol va duong giam so voi néng do ban dau do
qua trinh 1én men gidm vi khudn stt dung duong va
ethanol dé san sinh ra axit acetic. Do pH & cac néng
do con 5% tuong doi thap (2,54) so voi cac nong do
con lai cho thdy ndm men sé bi ttc ché hoat dong
khong thé ti€p tuc lén men ruou nén ham luong
ethanol sau lén men kha thap. Hon nita, khi dich lén
men thap thi kha ning lén men cang yéu [11].

bé xac dinh gia tri t6i vu nhat vé cac nhan to
ham luong ethanol, ham luwong dudng va mat s6 vi
khudn @é cho luong axit acitic t6i wu phai xay dung
phuong trinh héi quy dua trén két qua ham luong
axit actic thu duoc sau 6 ngay lén men gidm vang xo
mit ctia 15 nghiém thte, duoc bo tri bang phan mém
Design Expert 7.0, qua thu thap va phan tich s6 lieu
bang mém Design Expert 7.0 v6i do tin cay 95%, dua
ra duoc phuong trinh héi quy.
Bang 3. So sanh ham lugng axit acetic tdng s6 theo
thuat toan va thuc nghiém ctia 3 nghiém thic t6i vu
ttr ph4n mém Design Expert 7.0 (g/L)

Nong do ethanol |Luwong axit Luong 'ax1t
NT | (%) - Duong (g/1) -|acetic thuc thzgi?liét
MDVK (tb/mL) té (%) ) i
toan (%)
1 5,08-49,55-1,5x10° 4,122 4,14
2 5,00-49,84-7,3x10° 4,05 4,18
3 5,01-32,25-6,6x10° 4,02° 4,11
CV% 0,89

Ghi chiu: S6’ liéu trong bang Ia trung binh cua 3
lan I3p Iai. Trong cung mot cot cdc so co mang cdc ki
tr theo sau giong nhau thi khac biét khong coé y
nghia thong ké émuc 5% (P < 0,05)

Tuy nhién, viéc lya chon diéu kién phu hop voi
dong vi khudn Acetobacter sp can cit vao 30 nghiém
thitc t6i vtu ma phan mém Design Expert 7.0 dua ra
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két hop v6i phuong trinh hoi quy (1). Tién hanh
kiém tra thuc nghiém doi véi 3 trén téng so6 30
nghiém thtc t6i vu duwoc du doan boéi phan mém
Design Expert 7.0, két qua duoc thé hién qua bang 3.

S6 lieu & bang 3 cho thdy, sau thi nghiém kiém
chtng tai 3 nghiém thitc t6i vu thi nghiém thiec 1 cho
ham luong axit acetic cao nhat 1a 4,12% va gan voi két
qua cua thuat toan, ngoai ra nghiém thirc 1 khac biét
¢6 y nghia voi nghiém thic 2 va 3.

Sau khi khao sat cac yéu t6 anh huéng dén qua
trinh 1én men gidm vang xo mit cho ra két qua ham
luong axit acetic cao nhat 1a 4,12% & diéu kién ham
luong ethanol 5,08%, ham luong dudng b sung 49,55
g/L va mat do vi khuan A acetila 1,5x10°. Két qua
nay twong doi phu hop véi nghién ctru cia Nguyén
Thi My Huyén va cs (2016) [12], theo d6 qua trinh
lén men axit acetic tir khoai lang tim véi sy hién dién
ctia vi khuan Acetobacter aceti diéu kién lén men
sinh ra axit acetic cao nhat 1a ethanol 5,5% v/v, ham
luong duong bé sung 56,5 g/L va mat do vi khuin A.
acetila 10° (té bao/mL).

3.2. Khao sat anh hudng ciia ndong do nitrogen
bd sung dén chat lugng san phdm gidm vang tir Xo
mit

Tt két qua cua thi nghiém trudc st dung cac
thong so toi vu dé 1én men gidm va bd sung vao dung
dich lén men gidm & cac ham lwong chat dinh duong
DAP (diamoni hydro phosphate) &4 mitc d6 0, 1, 2, 3
(khoi lwong/thé tich) va theo doi qua trinh lén men
(0, 7, 14, 21 ngay) theo nhu bé tri thi nghiém. Cac chi
tiéu theo doi duoc trinh bay & bang 4.

Béng 4. Ham luong axit acetic trong gidm vang xo
mit & cac néng do DAP b6 sung sau lén men theo

thoi gian
Ham luong . 0
ADP(g/L) Luong axit lactic (%)
. . . 21
0 Ongay | 7ngay | 14 ngay ngay
1 0,42 3,61 3,18 3,05
2 0,44 3,82 3,92¢ 3,84
3 0,48 3,92 4,02P 3,92
CV% 0,52 4,06 4,15° 4,12
0,86

Ghi chi: SO liéu trong bang Ia trung binh cia 3
14n Iap lai. Trong cung mot cot cdc so cé mang cac ki
tir theo sau giong nhau thi khac biét khong cé y
nghia thong ké omic 5% (P < 0,05).

Bang 4 cho thay, ham luong axit acetic, pH ctia
cac nghiém thitrc c6 su thay d6i so véi ban dau qua
cac ngay khao sat, dic biét la ngay the 21. Ham
luong axit acetic & cac nghiém thitc bé sung DAP 2
g/L va 3 g/L tuong d6i cao hon so véi cac nghiém
thie con lai & cac ngay tur 0-14, dat nguong axit cao
nhat & ngay 14 v6i ham luong DAP bé sung 1a 3 g/L
(41,5 g/1). Dén ngay 21, ham luong axit acetic bi
giam so véi trudc d6. Nhin chung ham luong axit
acetic sinh ra & nghiém thitc khong bé sung DAP
thap hon so véi cac nghiém thic c6 b6 sung DAP.
pH giam theo thoi gian va giam manh & ngay 14 voi
ham luong DAP b6 sung 1a 3 g/L (pH=2,03).

Tt két qua & bang 4, dem mau & nghiém thuc
sinh ra ham luong axit acetic cao nhat (4,15%) bé
sung 3 g/L DAP & ngay thtr 14 va mau trudc khi b
sung DAP & ngay dau tien dem di phan tich chi tieu
nitrogen, thu duoc két qua ham lwong nitrogen sau
lén men 0,043 g/100 g va ham luong nitrogen trudc
lén men 0,055 g/100 g. Tir két qua thu duoc khi phan
tich ham luong nitrogen trong 2 mau cho thdy ham
lwong nitrogen lic sau lén men giam so v6i ban dau,
chimg t6 vi khuén co stt dung chat dinh duong DAP
duoc bo sung dé lén men va phat trién tao ra ham
lwong axit cao.

3.3. Khao sat anh hudng cta ché do thanh tring
sau khi l1én men gidm d€ 6n dinh chat lwgng gidm
vang

Giam vang xo mit duoc bdo quan dén ngay 196
c6 chi tieu thu dugc & dich 1én men bao quan nhiét
do phong khong duoc thanh tring chita téng mat so
vi sinh vat hiéu 1a 8,6 x 10> CFU/ml va téng s6 men
moc c6 trong dich 1én men 1a 7,7 x 10> CFU/ml. Tt
két qua trén cho thay gidm vang xo mit khong duoc
thanh trung thi vi sinh vat va nAm men mdc van con
phat trién theo thoi gian. O cac nghiém thic duoc
thanh trung & nhiét d6 60, 65, 70°C trong 2, 4, 6 phut
thi cac vi sinh vat hiéu khi va bao tir nAm men maoc
khong xudt hién bi tiéu diét va tc ché hoan toan. Sau
196 ngay, cac nghiém thirc duoc thanh tring van
chua xuat hién vi sinh vat hiéu khi va nAm men maéc
khong vuot mic cho phép [13]. Ham luong axit
acetic ctia cac mau thanh tring va khong duwoc thanh
trung khong c6 su thay déi dang ké trung binh & cac
nghiém thic la 4,15 £ 0,2%. Tuy nhién qua trinh
thanh trung c6 anh hudng 16n dén mau sic va mui vi
dac trung ctia san phadm va duoc thé hién & hinh 1 va
bang 5.
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Bang 5. Két quéa danh gi4 cAm quan gidm vang xo mit sau 196 ngdy bao quan

W 60°C- 2p | 60°C- 4p |60°C- 6p| 65°C- 2p |65°C- 4p |65°C- 6p|70°C- 2p | 70°C- 4p | 70°C- 6p
Chi tiéu
Trang thai 4,7 4,5 4,5 4,3 4,3 4,2 4,2 4,2 4,2
Mau sic 4,8 4,6 4,6 4,3 4,2 4,2 3,8 3,5 3,2
Mui 4,8 4,6 4,5 4,3 4,3 4,1 4,0 3,6 3,6
Vi 4,6 4,5 4,5 4,6 4,5 4,5 4,5 4,5 4,5
Yeéu thich 4,732 455" | 453% | 438" | 433% | 428> | 413 3,95° 3,87
CV% 6,68

Ghi chu: S6 liéu trong bang Ia trung binh cia 7 Iin Igp lai. Trong cung mot hang cdc so cé mang céc ki tir
theo sau giong nhau thi khic biét khong co y nghia thong ké ¢ muc 5% (P < 0,05), p=phuit.

70°C

60°C  60°C 60°C 65°C 65°C 65°C 70°C 70°C
2 phut 4 phut 6 2 4 6 2 4 6
L) et ?’?ﬁq AR I T | S 4 ,W.-‘ S
PP e N,

=

Hinh 1. Gi4m vang xo mit & cic nghiém thitc thanh triing

Két qua & bang 5 va hinh 1 cho thay, nhiét do va
thoi gian thanh trung 4anh huong dén chat luong va
cam quan san phadm. Trang thai va vi clia gidm vang
c6 su khac biet khong dang ké khi ting nhiet do
thanh trung. Tir két qua cam quan cho théy su thay
déi ro nhat 1a mau sic san pham, khi thanh tring &
nhiét do cao thi san phdm sé mat mau dan. Mui thom
dac trung ctia sdn pham ciing bi gidm dan khi nhiét
d6 thanh trung tang 1én.

Dua trén két qua danh gia cam quan va chi tiéu
theo doi téng so vi sinh vat hiéu khi, bao tir men méc
trong dich lén men trong 196 ngay, xac dinh duoc
nhiét 6 thanh trung 60°C trong 2 phut la bién phap
béo quéan gidm vang xo mit tot nhat. O nhiét do 60°C
trong 2 phut thanh trung da loai bé hoan toan vi sinh
vat va nim men moc nhung van gitt duoc mau sic,
mui vi dic trung ctia san phdm gidm vang xo mit.

4. KET LUAN

Xac dinh dwoc nghiém thitc t6i vu cho qua trinh
lén men gidm vang xo mit 1a nong do ethanol 5,08%,
ham lwong duong 49,55 g/L, mat do vi khuan 1,5x10°
té bao/mL cho ham luong axit acetic dat 4,12%, st
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dung dong vi khuan Acetobacter sp. va phan mém
Design Expert 7.0 v6i mo6 hinh Box-Behnken. Ham
lwong nitrogen can bé sung dé nang cao chat luong
la 3 g/L DAP sé cho ham lugng acid acetic cao hon
so voi dich len khong b6 sung chat dinh duong.
Giam vang xo mit duoc thanh trung & nhiét do 60°C
va thoi gian gitr nhiét 2 phuat da loai bé hoan toan vi
sinh vat va ndim men moc, thoi gian duy tri chat
lwong gidm vang trén 196 ngay.
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DERTEMINATION OF THE PARAMETERS OF THE FERMENTATION PROCESS OF
VINEGAR FERMENTED FROM RAGS OF JACKFRUIT Artocarpus heterophyllus

Nguyen Thi Nhu Ngoc, Nguyen Kim Nguyen, Huynh Ngoc Thanh Tam

Summary

The study was conducted to optimize the parameters for acetic acid fermentation from rags of jackfruit fiber
in the presence of Acefobacter sp. The parameters for fermentation include ethanol concentration (5- 9%
v/v), sugar content (25-75 g/L) and bacterial density (1010 cells/mL) in the fermentation solution were
optimized by experimental layout method according to Box-Behnken. Add nitrogen content suitable for
fermentation with nutrient concentration DAP (0-1-2-3 g/L). After fermentation, vinegar fermented from
rags of jackfruit is pasteurized with a temperature change (60-65-70°C) with heat retention times of 2, 4 and
6 minutes. The optimal fermentation conditions for the highest acetic acid content (4.12%) were determined
with ethanol concentration 5.08%, sugar content 49.55 (g/L), bacterial density 1.5x10° cells/mL. The
nitrogen content that needs to be added to improve quality is 3 g/L DAP will give a higher acetic acid
content than the fermentation broth without adding nutrients. Jackfruit wine vinegar is pasteurized at a
temperature of 60°C and the heat retention time of 2 minutes has maintained the best quality of vinegar.

Keywords: Fermentation, acetic acid, vinegar fermented from rags of jackfruit, Acetobacter sp.
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