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Effect of different carbon sources on active components, flavor and in vitro bioactivity of
blueberry pomace vinegar

LI Xi'e, XU Rongrong, MU Xian, YAO Sha, CHEN Li*, LU Hongmei, HUANG Yongguang, LUO You

(Guizhou Provincial Key Laboratory of Fermentation Engineering and Biopharmacy, School of Brewing and Food Engineering,
Guizhou University, Guiyang 550025, China)

Abstract: To investigate the effect of different carbon sources on quality of blueberry pomace vinegar, using blueberry pomace as raw material, with
sucrose, fructose-glucose syrup, and sweet rice wine as carbon sources, the blueberry pomace vinegar was brewed by solid-state fermentation. The ac-
tive ingredients and sensory quality were analyzed by conventional methods. The volatile flavor components were determined by headspace solid-
phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). The in vitro antioxidant activity and in vitro hypoglycemic ability
were analyzed, and the correlation analysis of total acid, active ingredients and in vitro bioactivity was conducted. The results showed that blueberry
pomace vinegar brewed with fructose-glucose syrup as the carbon source had the optimal quality, with a sensory score of 80 points. The contents of to-
tal acid, total anthocyanins, total flavonoids, total polyphenols, and polysaccharides were 3.87 g/100 ml, 34.87 mg/100 ml, 0.74 mg rutin equivalent
(RE)/ml, 1.91 mg gallic acid equivalent (GAE)/ml, and 3.27 mg/ml, respectively. A total of 59 volatile flavor substances were detected. The scavenging
rates of DPPH radicals, ABTS radicals and hydroxyl radicals were the highest, reaching 91.19% .82.50% ,90.29%, respectively. The inhibition rates
of a-glucosidase and a-amylase were the highest, reaching 84.10% and 89.25%, respectively. Correlation analysis indicated that the scavenging rates
of hydroxyl radicals was significantly positively correlated with total anthocyanins, total polyphenols, and polysaccharides (P<<0.05), and extremely
significantly positively correlated with total flavonoids (P<<0.01), and the inhibition rate of a-amylase was significantly positively correlated with total
anthocyanins, total flavonoids, total polyphenols, and polysaccharides (P<<0.05).

Key words: blueberry pomace vinegar; carbon source; volatile flavor component; antioxidant activity; hypoglycemic activity; sensory evaluation
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Table 1 Sensory scoring standards of blueberry pomace vinegar
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Table 2 Determination results of total acid and active components
in blueberry pomace vinegar

ML R SC GC MC

MR/ (g-100 mL™) 4.07+0.24 3.87+0.22 3.59+0.26
JSAET #/(mg-100 mL™) 3345178  34.87+1.72  26.78+0.96
S AR/ (mg RE-mL™") 0.78+0.02 0.74+0.01 0.44+0.01
S Z W/ (mg GAE-mL™") 2.38+0.51 1.91+0.26 1.42+0.12

ZHl/(mg-mL™") 4.02+0.02 3.27+0.15 1.59+0.06
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Fig. 1 Sensory score radar chart of blueberry pomace vinegar
prepared from different carbon sources
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Table 3 Results of volatile flavor components contents in blueberry
pomace vinegar analyzed by GC-MS

N AR5 /%
mMmE ypE [&=)
Sc GC MC
1 W 318 787 889
2 S 2.63 4.82 4.90
3 2-HI 3L T 1.91 282 281
4 5 i 020 018  0.14
g5 B LT 17.61  19.67 22.81
6 - T 1.74 1.14 058
7 Fas vl 0.10 - -
8 2,3-T 0.58  0.08 024
9 2-Z HE - 0.04  0.05
N 2795 36.62 4042
1 LR TR 20.15 2197 2251
2 R HR 0.01 - -
3 LR g 0.03 0.06  0.14
4 IR 1 - 023  0.07
5 ST CHR 006 032  0.09
6 PR 57 T T 0.74 0.78 0.79
7 T T - 0.05  0.07
8 T 5 1% e 5.09 5.46 4.42
9 FLIR 2 Tk - - 0.17
10 2-H LT 5k O R g 1.92 1.74 1.53
11 2-HHE TR TR - 0.14  0.05
12 SR 4 TR - 028  0.12
. 13 1- 3 B 3 2 1 T 0.12 010  0.01
RS ) )
14 R HR LR 006 015 049
15 KA R iR 0.22 0.09  0.07
16 R TR 046  0.69 1.53
17 BN YN 0.27 1.01 0.14
18 TR - 0.41 0.77
19 LR T 10.63 1035  10.51
20 2$-9-15 1R £ TR 0.24 - -
21 SR Mg 0.61 0.15  0.17
22 kA % £ T 040 012 0.8
23 AkEm 2w 029  0.04 0.2
24 + DUz 2 Fig 0.03 0.02  0.04
25 -9 75 Bk M 2 . i 0.05 - -
26 iF O R 2.1 - - 1.25
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Table 4 Volatile flavor components with relative contents greater
than 1% in blueberry pomace vinegar

AR 55 /%
FEES sl B AR
sC GC MC
i 318 787 889 [
)i 263 482 490 T RE
i 2-F3E T 191 282 281 L KA
[E2S . s
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a-HA T 174 114 058 Wit A
N 2727 365 4013
LR LT 20.15 2197 2251 WEF AKRE
L5 TR 509 546 442 FHEE KEBEE
. 2-FEETH Wl 192 174 153 I KR A
HKOWR TR 027 101 014 KBEF LT BEF
LR TR 10.63 1035 10.51 IR A
IEC R B - - 1.25
N 3806 4053 4036
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(78S FR 323 047 053 W 5 IE R
1E 2R 158 010 020 2 5L 5 N i ok
/Nt 2439 1342 1053
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Kooza-HILERRE - 182 095
N 027 211 119
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