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Study on Fermentation Process of Tomato Vinegar
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Abstract
mato vinegar through alcoholic fermentation and acetic fermentation,and to optimize the alcoholic fermentation and acetic fermentation produc-

[ Objective | To optimize the production process of tomato vinegar. [ Method ] Using tomato as the main raw material to produce to-

tion process parameters by single factor and orthogonal test. [ Result] The tests showed that when alcoholic fermentation was under conditions
of initial sugar 15% ,inoculation amount of yeast 0.03% ,fermentation temperature 28 °C ,initial pH 4 ,alcohol could reach 8.2% . And when
acetic fermentation was under conditions of temperature 32 °C ,inoculation amount of acetic bacteria 8% ,initial alcohol 7% (V/V) ,initial pH
3.5, acetic could up to 59.36 g/L. Under the above conditions, after cleaning and allocating, light yellow, sweet and mellow taste and good

quality of tomato vinegar was obtained. [ Conclusion] The study can provide reference for deep-processing of tomato.
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Table 1 Factors and levers of orthogonal experiment on alcoholic fer-

mentation
[ 2 Factor
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Inoculum size // % Temperature // °C P

0.02 28 3.5

2 0.03 30 4.0
3 0.04 32 4.5
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Table 2 Factors and levels of orthogonal experiment for optimizing

acetic fermentation
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Fig.3 Effect of different inoculation sizes of yeast on alcoholic
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Table 3 Results and analysis of orthogonal experiment for alcoholic

fermentation
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Inoculum size Temperature v/v)
! 1 1 1 73
2 ! 2 2 7.7
3 1 3 3 7.5
4 2 1 2 7.9
3 2 2 3 8.0
6 2 3 1 7.5
7 3 1 3 7.2
8 3 2 1 7.4
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K, 7.50 7.47 7.37
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R 0.43 0.23 0.33
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Table 4 Result of orthogonal experiment for optimizing acetic fermentation

s A& Factor BB E&@H Y)) : _ it H 43 Scoring - - B (Y,)
Test No. A B C D Acetic @it Uk it @&)E At Total score

¢/L. Color Smell Texture Acidity  Sweetness
1 1 1 1 1 45.05 16.80 14.90 12.15 11.85 11.65 67.35
2 1 2 2 2 56.50 17.30 12.49 14.35 13.60 12.40 70. 14
3 1 3 3 3 42.80 15.52 12.88 13.45 13.55 13.75 69.15
4 2 1 3 2 50.40 14.72 13.43 12.85 12.75 14.45 68.20
5 2 2 1 3 58.45 15.55 14.85 13.95 13.55 14.30 72.20
6 2 3 2 1 51.05 15.39 15.36 12.15 14.50 13.70 71.10
7 3 1 2 3 47.25 16.40 14. 65 12.85 13.50 12.10 69.05
8 3 2 3 1 54.05 14.20 14.40 14. 60 14.20 13.75 70. 65
9 3 3 1 2 50.70 15.20 13.95 13.40 12.45 12.25 67.25
Ky 4.812  4.757 5.140  5.005
Ky 5.330  5.633  5.160 5.253
Koy 5.067 4.818  4.908  4.950
Ry, 0.518 0.876 0.252  0.303
Ky 68.88 68.20 68.93  69.70
Ky 70.50  71.00 69.86  68.53
K 68.98  69.25 69.33  70.13
R 1.62 2.80 0.53 1.60

>

HEN A,B,C,D,  IRE 32 °C WL %A 8% (1) i
K 7% B2 A lE pH 3.5, 11 T 2E R, >R, >R, >R, ¢
H 4 AR IR LR/ MU O BT SRR JEE TR B 12
BSR4 pH B IR A BRI . 25 IBIECE oY, IR A 8
i 41 A R AB,C,D,, BV BE 32 °C il R 1 4 b i
8% JHAGIE 7% R K pH 4. 05 LRtk 22 R (A5G Ry > R,
>Ry >R, A5 4 AR A 520 A 2 R/ NI U R 0] B T A
JBE TR T A B A I pHL IR A BRI . 9 iR

5548 A,B,C,D; AT A R i BAHB TR
A,B,C,D, 5 A,B,C, D, [FIRTKAE, 25 F4 4165 % A,B,C,D,
JIT A B SR O A R, BRI R 59. 36 ¢/L, BT LA A,B,C,D,
MR ETTE

XTERBEAA 7 26 0 M Ag it F =7.642 2,P, =0.011 5;
F,=27.2393,P, =0.000 2;F, =2.226 2,P, =0.163 9;F, =
2.9713,P, =0.102 1, HULAE H, WL TR B R B 114 52 i
el 2 (P <0.01) , B b F2 P G R BE (152 R 7 0. 05 K-



45 K8 4

wmRFE BREAR L LA 97

I 2 0 WA BE M A T pH X P R B 2 AN R, A F(E
AT PR 3 T TR 52 M R FEE AR YO A 0 T T I 2 o e
i BETR &I pH BER & AR . X ECE I (B 2250 BT
A, F, =4.454 2, P, =0. 045 2; F, =10. 924 6, P, =
0.0039;F, =1.891 7,P, =0.206 2;F, =3.725 0, P, =
0.066 3, FHIF i, WILATORE B2 XTER B2 /520 7E 0. 01 7K P
Y00 3 TR R A b X R A2 IR AE 0. 05 /KSF- 2 3% i
e TR RN A T pH XTRR BE (52 N 2% . DA F (B R/INAT A
25 PR BB VP43 B 5 M G A YR A 0 e T A B T e T 2
Fhigt SR A I pH BSIR AR E . B TRVE I E Z IR Z A
FAEZM, QA E]  H A R TG B AR LA T L
SESTRIEEMRE WEEER R AAEFT Z00a R B % )E,
1o DA N G518« 45 DR 203 2 I 1) 5 M P 2l 1)/ VK
UM LRTERG B TS T b e P i TS R & % pHLL TS R & I IR
JE s BAn R WA IR 32 °C SR M & 8% )
ARG FE 7% (BSTR & T% pH 3.5,
2.3 FRRENRE
2.3.1 JRETEAR. U0 A A S R W T R
L T i R, ELA T SR A S R it i) gk, AU
Y TGN
2.3.2 FEALARAR. %50 A i T B R (AR RRIT)
56.80 g/L; SbE (WA TERTEY & 1) 4 31.50 ¢/L,
2.3.3 TR AR 1% 5 AT 0 o TR TR BB
<100 CFU/mL; K73 <3 MPN/dL; BURE A H
3 &g

T 3 TP I A S T % 1% ) B PR 2R X R 1 22 X
R, B ARG A B 0 e T2 A W B R B 15%
ERFRAEAN A 0. 03% , KR E 30 °C, 9146 pH 4.0, K5 B2

H 8. 2% T AR B R A R I e A T2 A5 IR 32 °C (il
PR TEHA R 8% WIIRTKS L 7% (BER & 19 pH 3.5, IR
4 59.36 g/L, FEMCARAET AR 77 I 2 ati s S v 00, 1T DR R
FITSEJEE , R ELAT i r ik A R AR | SR 5 SRS AR TR A , 1T
FATATE R AN o R E T e 2%
S Lk
(1] e, SRR, S0 SREEIIRFRBR A L RS [ T]. Hh RS,
2012,37(4) :1 4.
(2] &R FSnEFMMESREERLT]. 5i5E,1998(3) :32.
(3] e, i, S =eh, . B0 RAEE I T Zoe [ 1], BRI R,
2015(11) :302 - 303,
(4] Bk, HZ. B FIEE L Z M AMT IR Rt R )], a5k
TRl ,2010,46(3) :18 -21.
[5] HR NRAAE AR, SR BT A 2. Bl T AR
GB 2719—2003[ S]. At bRkttt 2003.
(6] B BREINI, E2407, &5 P28 RIS & T T2t ()], FhER
SR 2010,26(20) :86 — 89.
(7] SRERAE, FLAR, SRIAIAR, 5. SEAS ZIARE IRAEF ot [T ], 228k
I Rl,2009,37(32) 115974 - 15976,15983.
[8] =35, pRuks:, ¥ HF, . FORBERARIE T2 [T ] IER S 457,
2009(5) :44 —46.
(9] By, EAR, £5l, & ARSI LR TZmrl)]. &
S TR 2013 ,34(16) 2200 —202.
[10] FEVRIIE  PRET , 227 B A= A AR B DD T T 28Rt Ab [ T]. &
ShTAVARRE 2012,33(7) 2211 -215.
(1] 270, P22 S Ph, A6 M/ TR AL S & R ) & kgt (D]
Bkl ,2012,33(1) ;157 - 161.
[12] . SESEE O R B B B T HARFEIL D] b 1
FAAAIV AR, 2007.
[13] Eok e, USRI, BRBEbk s M RS ok oe [ ] i e T
\[17,2001(4) :23 -26.
[14] B4R, RG2EHE, T8 6. AR SBE S IR T 2 nIIF o BORBms Tkt
I . Bt S U, 2003 (4) 29 ~ 10.
[15] ERNRR, (02 V0REEE, 4. FERRB AR E IR iR S IR et e
fFoE[T]. FRERIA S ,2004(6) 3 -6.
[16] BRANDT M A,SKINNER E Z,COLEMAN ] A. Texture profile method
[J]. Journal of food science,1963,28(4) ;404 —409.

(L% 92 1)

[51] F, XK, 558, . LED 2 15 % B S5 5% 5 P A (R B R ) 52
[J]. PREESIINT,2016,16(1) :31 —34.

[52] EEEE, 5K, 2B, 55 LED 21555 SR ik s I i
JRLIT- Aol TAE#,2016,32(9) 1248 —254.

[53] SEO J M,ARASU M V ,KIM Y B, et al. Phenylalanine and LED lights en-

hance phenolic compound production in Tartary buckwheat sprouts[J ].
Food chemistry,2015,177 :204 —213.

[54] MA G,ZHANG L C,KATO M, et al. Effect of the combination of ethylene
and red LED light irradiation on carotenoid accumulation and caroteno-
genic gene expression in the flavedo of citrus fruit[ J]. Postharvest biology
and technology ,2015,99:99 — 104.



