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Comparison and Analysis of the Special Flavor and Antioxidant Activity of

Black Soybean Soaked in Vinegar by Five Kinds Processing Techniques

WANG Juanjuan, LIU Dan, L1 Yingtian, XIE Tiange, CUI Meilin, ZHAO Wei", ZHANG Xiuhong"
(School of Food Science, Shanxi Normal University, Linfen 041000, China)

Abstract: Using high-quality black beans and aged vinegar as raw materials, the flavor and antioxidant activity of vinegar soaked black
beans under cooking, frying, baking, high pressure and raw conditions were compared and analyzed. On the basis of sensory evaluation, the time
of four kinds of thermal treatment were selected as follows: boiling for 40 min, frying for 10 min, roasting for 20 min, high-pressure for 30 min.
The volatile components of raw black beans (without treatment) and soaked black beans with five kinds of vinegar were compared by electronic
nose, which found that the vinegar soak treatment significantly improves the odor of black beans. The raw (no contact with water), roasted, and
fried groups of the five processes were relatively similar, while the cooking and steam high-pressure treatment groups were relatively close. By
the total antioxidant capacity, total phenol content and free radical scavenging rate, the antioxidant activity of black beans soaked in vinegar of
five different processing techniques showed significantly differences. The order of the antioxidant activity was roasting, stirfrying, raw black
beans without treatment, high pressure and boiling. Under roasting conditions, total phenol content was up to 6.32 mg/g, the total oxidation
resistance was 0.40 mmoL/L, and free radical scavenging rate of -OH, DPPH-, and ABTS"- were 81.44%, 92.23% and 48.05%, respectively.
Soaking in vinegar after baking can produce health functional food with better sensory evaluation and strong antioxidant capacity. Therefore, the
roasted black beans are soaked in old vinegar to produce a health functional food with excellent sensory quality, good flavor and strong
antioxidant capacity.
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Table 1 Sensory scoring standard
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Fig.1 Effects of different heat treatment time on the sensory
quality of black soybeans in vinegar
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Table 2 Sensor performance description
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Table 3 The response value of the sensor to the volatile odor in black beans soaked in vinegar
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W58 1.3540.05°  20.56+4.02°  20.7443.15° 21.93£232% 24.06+5.38" 22.18+1.76°
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Fig.2 Linear discriminant analysis (LDA) of vinegar-soaked
black beans with different processing techniques
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Table 4 Correlation analysis of antioxidant indexes

FH EALEALEE %B OH#M#% DPPH #AMZE ABTS'#hzx
BRELES 1
BBy 0.97** 1
‘OH k% 0.94* 0.96* 1
DPPH- /& Th % 0.89* 0.87 0.83 1
ABTS™ & 0.94* 0.97%* 0.96%* 0.93% 1

E: FRTREMARX (p<0.05), **ERTFHEZEAX (p<0.01).
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Fr# 5 OH iBRRFMREM R, 5 DPPHIGIRFE L E
FHIG.

3 g

BV e S — PR B, BAEPIEE.
EA . PRI MRS 2P IhR, IRZHEZFANT
HoZ. BB GZ R R REY 5 HEERIIPUE L
MR K. ARICTERE SPEARE B b T HoR T
T 2RSSR G RV S APTEEE, 15
HPLFEELES: (D BIEE e T vt
BERFE], &) 40 miny X5 10 min, %5 20 min F175
J& 30 min [ 3 SR EA BRI ERE i, SRR TZ
HABKC R A B EMEX R (2) iR
TS5 hR T 20 RE SRR NER KI, B AR
BENGE T BOMAME, SV TS B
VIR WIW I W2W A% 22500 AR 73 Sl 3 22 JR)
M 1) 27.09~29.28 {51 21.14~24.61 15, WEEMNE
Y. FIERULURRE. EEERZEY)RURT] WSS, W2S
FT WIS AR asm A H A/ NMEEK . (3) i
PrAfLRE ). BmEE. HHEIEREMNE, K%
Fo A H IS B S R S Y RS PR R 1 B
FAM mEAESIN TR RS, R
X HIREE; 5 FEHLEER 3 FE hIEERRE D
AR 25 T, SRE A A&

25T 5 MR G PRS0 5 B HRISE R
BESIIMDRTE, RYIESN B A PTARE 15 A8
SREEMEEME, 53 M EREEGRRYEEE
EAHSe; BSBER 3 FhE B RIERREE 2,
ABTS"-{i5F% 5 -OH {iFR %M 2 E 4%, 5 DPPH-i%
PR EM I BFFCLs FONTE R UG Brai
TR BRI AR R R SRR .
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