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Analysis of themain organic acids and the production of vinegar from

defective fresh jujube fruits by batch and semi-continuous fermentation
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Abstract: In order to utilize defective fresh Jujube fruits, Jujube vine-
gar was explored by crushing. pulping, alcohol fermentation, batch
and semi-continuous acetic fermentation. The fresh Jujube fruits were
cleaned, washed, and then crushed and pulped with addition of water
to 1.5 times. The Jujube pulp was inoculated Angel fruit wine yeast
with inoculation quantity 0.1%. After fermentation 72 h at the room

temperature, the alcohol concentration of Jujube wine could reach
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8.07% Vol. Then Jujube wine was inoculated with the inoculum size
of acetic acid bacteria 10% , and the first batch of acetic fermentation
finished in 60 h. In the next acetic fermentation, it took only 30 h to
finish each batch. And ten batches of Jujube vinegar were produced
from the defective Jujube fruits in this study with the average titrat-
able acidity 4.81 g/100 mL. Ten organic acids were identified in the
Jujube vinegar by reversed phase high-performance liquid chromatog-
raphy(RP-HPLC). However, no obvious differences were found in
the composition and contents of organic acids between vinegar
samples produced from defective Jujube and high quality Jujube fruit.
Acetic acid, malic acid and lactic acid were the primary organic acids
in both fermented vinegar samples. The results showed that Jujube
vinegar could be produced efficiently from defective fresh Jujube
fruits by batch and semi-continuous fermentation, and the processing
technology could be applied in jujube production regions to utilize the
damaged or inferior Jujube fruits.

Keywords: defective fresh Jujube; batch and semi-continuous fermen-

tation technology; vinegar; organic acids
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Table 1 Comparision of the main nutritional components between inferior jujube and high quality jujube
%A s K4y /% Ve/(X10 ?mg =g 1) IR/ % Al I %
V& b & 62.18+1.14° 247.6+3.78" 13.0643.38" 30.354+1.08*
T 2 i AL 62.66+0.58° 349.7410.10° 16.52+1.02° 30.8840.33*
AP 45 o i AL 63.2141.93% 327.6+18.15% 14.3343.85% 31.2343.59*
At Joi fief AL 63.26+1.65° 369.6414.50° 15.81+£2.08° 32.4742.45*
T RSB R R 22 53 B3 (P<<0.05).,
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Figure 1 Time course of alcoholic fermentation for

jujube vinegar (n=23)
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Figure 2 Time course of the first cycle of acetic

fermentation for jujube vinegar (n=3)
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Figure 3

for jujube vinegar (n=3)
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Figure 4 Chromatogram of eleven organic acids from

a standard mixture

FERPRER By . T AN OR A HPLC 35 20 i R i
MURR Kt TR VAR ZE TR CERARITER.H SR
MPLIR MR 7 Fh A HLER , b & 8w 19 O 3 R R AT
R R AT IR . L e AR A T 10 PP HLIR WL 5, BRI B
SR RO B R b & R A DL i e WK 2, AL AT IR
i R S BRIKAUR SO 4 399.52 mg/100 mL, {fg Bt 2 2R il
4 467.06 mg/100 mL. JL R E FLER. 5 K KRB A
121.81 mg/100 mL, & F A 117.93 mg/100 mL, 2 4~
SRR T B AR A HLIRIE A SRR L BRI AR B R R
Sl 101.26 mg/100 mL 45 B St oy 112.12 mg/100 mL;
HEA YIRS # R,

1201

1101

100

90
80

1018.851

0
Il Il Il Il Il Il Il i Il Il Il Il J
012345678910111213141516171819
Hsf 1]
Time/min
1. R 03 AR W4 PR IE6. R T, o TR
e U8 FLER g 10. BEER 0 10 FREERR 012, B DR W 13, 3§
AR

=

B5 armARERH
Figure 5 Chromatogram of ten organic acids from

jujube vinegar
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Table 2 Contents of organic acids in the jujube vinegar mg/100 mL
FE ity R AR H R WRBR o TR Lz it 1 Fri R R B
8% IR M A R 0.19 50.86 42.88 101.26 8.12 121.81 4 399.52 24.85 0.25 24.85
S5 M 4 S 0.32 61.92 23.35 112.12 7.64 117.93 4 467.06 15.57 0.29 20.12
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