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Optimization of Flask and
Static Fermentation Technology for Litchi Vinegar
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Abstract: Litchi wine was used as the raw material to study the effects of initial alcoholicity inoculation
amount temperature and volume loading on Liquid Flask fermentation( Lfl) and Liquid Static fermentation
( Lst) . The research index was determined by the total acidity. The factors and levels which affecting total a—
cidity were determined by single — factor experiment then the optimum conditions for Lfl and Lst were ob—
tained through the orthogonal test respectively. The Lfl parameters were as follows: initial alcoholicity 7%
inoculation amount 5% temperature 27 “C and the volume loading in 500 mL flask 100 mL. Under these
conditions Litchi vinegar had 69.72 g/L acidity the inversion rate was 95.48% . The Lst parameters were:
initial alcoholicity 9% inoculation amount 5% temperature 27 °C and the volume loading in 500 mL
flask 100 mL. Under these conditions Litchi vinegar had 73.66 g/L acidity the inversion rate was 78.46% .

Key words: litchi; fruit vinegar; liquid flask fermentation; liquid static fermentation; technology optimi—

zation

12011 =12 -01 12012 -02 -08
: (2010A010500006) (1S2011020001226)
(1988—) E - mail: dawaxiu@ 126. com; *

E — mail: gdeys@ yahoo. com. cn.



* 376 34
1 2 3 .
4 . 5-7 . ’ ’ 8 .
~ N ~ N ~ ?
10 “ ” 11-14
15-16
AS1. 41
1
1.1
1.1.1 1 12.16% (v/v) o
1.1.2 AS1. 41 o
: 1% N 1% 2% 121 C 20 min
2% CaCO; 3% (V/V) o : 1% . 1%
121 C 20 min 3% (V/V) o
1.1.3 SPX -250B -7 ( ) ; ZHWY
( ); 7D -2 ( ) SW -GJ - TF (
) ; YXQ - LS -50S 1l ( )5 )
( ) ; Anton Paar DMA35( ( ) ) o
1.2
1.2.1
120 r/min o
(1) o 5 5% 6% 1% 8% 9% -
5% 6% 7% 8% 9% ( vIv %) 5% (v/v)
30C ", .
(2) o 6% 1% 3% 5% 7% 9%
30°C o o
(3) o 6% 3% 27,
30.33.36 C. o
(4) o 500 mL 100 mL( 1/5 v/v) 125 mL(1/4
v/v) 167 mL(1/3 v/v) 250 mL(1/2 v/v) 6% 3%
30 C. o
1.2.2 N . N
7% 8% 9% 1% 3% 5% 27.30.33 C
100,125,167 mL 4 3 7d 13 d.
1.

1

Tab.1 Factors and levels of orthogonal experiments for optimizing the acetic fermentation

Factors
Level (A) /% (B) /% (C)/C (D) /mL
Initial alcoholicity Inoculation amount Temperature Volume loading
1 7 1 27 100
2 8 3 30 125
3 9 5 33 167
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Fig.3 Effect of inoculation amount on acetic acid fermentation with Lfl and Lst
2
Tab.2 Results and analysis of orthogonal test of acetic fermentation
Factors /(g * L") Total acidity
No. (A) /% (B) /% (C)/C (D) /mL 1d Lat
Initial alcoholicity Inoculation amount ~ Temperature Volume loading
1 1(7) 1(1) 1(27) 1( 100) 63.98 +0.21 46.36 +0.29
2 1 2(3) 2(30) 2(125) 58.75 £0.42 58.24 +£0.15
3 1 3(5) 3(33) 3(167) 47.12 £0. 15 52.30 +0.16
4 2(8) 1 3 2 35.58 +0. 18 53.49 +0.47
5 2 2 1 3 51.66 £0.45 71.20 £0.33
6 2 3 2 1 69.03 +0.29 57.00 +0.36
7 3(9) 1 2 3 28.45 +0.38 54.86 0. 16
8 3 3 1 41.98 £0.53 72.44 £0.21
9 3 3 1 2 60.88 +0.35 61.04 +0.21
Ll K1 56.62 42.67 58. 84 58.33 A,B;C,D,
K2 52.09 50.79 52.07 51.73 6 ;
K3 43.77 59.01 41.56 42.41 A, B,C,Dy;
R 12.85 16.34 17.28 15.92 :C>B>D>A
Lst K1 52.30 57.59 62.56 61.44 A;B,C,D,
K2 60.56 54.72 61.52 59.41 6 ;
K3 62.78 63.34 51.57 54. 80 A,B,C,Dy;

R 10.48 8.61 10.99 6.64 :C>A>B>D
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Fig.4 Effect of temperature on acetic acid fermentation with Lfl and Lst
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Fig.6  Changes of alcoholicity and total acidity with Lfl and Lst
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