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Preparation of Mung-bean Kvass and Analysis of 1ts Components
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Abstract: With barley malt and mung-bean as the raw material to produce kvass drinks and the optimum production process conditions
were determined by single factor experiment and orthogonal experiment. The volatile compounds in mung-bean kvass were analyzed by using
solid phase micro-extraction and gas chromatography-mass spectrometry (SPME-GC-MS). The organic acid was analyzed by reversed-phase
high performance liquid chromatography. The results showed that mung-bean kvass had a better flavor without slag fermentation, and the
mung-bean kvass flavor was better when it was fermented with Lager yeast. The optimum conditions for mung-bean kvass were: the ratio (1:9)
of mung-bean to barley malt, optimum strain inoculation amount 3% (¥/F), yeast to lactobacillus 2:1, fermentation temperature 29 “C, time 18 h.
A total of 47 volatile compounds were detected in mung-bean kvass, including alcohols (71.05%), esters (13.45%). The highest organic acid
content in mung bean kvass was lactic acid (7.22 mg/mL), and the second was malic acid (2.12 mg/mL), the oxalic acid was not detected in
mung-bean kvass. This experiment optimized the process of mung-bean kvass, and carried out preliminary analysis of its volatile components
and organic acids, which provides a theoretical basis for the understanding of aroma compounds and organic acids in kvass. In addition, it
provides theoretical guidance for the development of mung-bean related products.
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Table 1 Standards of sensory evaluation
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22 EXRE
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Table 2 Factors and coded levels used in orthogonal array

design
A B C
K o ~ ) )
HATE% %a KA K EEE/h
1 1 1:9 14
2 2 3:7 16
3 3 5:5 18

#* 3 EXAIEIITRER
Table 3 Results of orthogonal array experiments

F5 A B C BEIRN
1 1 1 1 86.7
2 1 2 3 85.4
3 1 3 2 773
4 2 1 3 89.2
5 2 2 2 84.5
6 2 3 1 75.4
7 3 1 2 88.9
8 3 2 1 83.9
9 3 3 3 84.3

k1 83.1 88.3 82.0
K2 83.0 84.6 83.5
K3 85.7 79.0 86.3

R 2.7 9.3 4.3

ST 5 REZFMLE]. . KB A 2R T
K& TLHTR b ek, R Rl g I At -, it
3 RE 3 AKPIEZ IR 2), FHERETHRKEHFN
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TG RE IO SR G FLET XK SE R B R, IR
Je KIS TA], SEmR /N R . T Z 0 BT el A,
2% 55 K FZ 2R T bLoeF % R T 0 R e 2 I 3
(p<0.05) , SREFr—E.
R4 ERREHEDNER
Table 4 The variance analysis of orthogonal test (=0.05)
FERR BWE WEFFR ¥F  FA PA

A 2 13.71 6.85 205 0328
B 2 130.68 6534 19.56 0.049
C 2 28.42 1421 425  0.190
®RE 2 6.68 3.34
ERFA 8 179.48
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Fig.6 The total ion chromatogram (T1C) of volatile compounds

X

of the mung-bean kvass
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Table 5 GC-MS analytical results of the volatile composition of mung-bean kvass

5 54 7 X8 1k ol Ropdtie T

1 LR LB Ethyl Acetate 2.1 / 0.28

2 AEREE Pentanal 241 / 0.17
TR
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BELER

3 REy Phenol 2.66 / 0.79
4 SN B 3-Methyl-1-butanol 3.26 FRE LA A F IR 28.94
5 3-FHR-2-THE 3-Methyl-2-Butanol 342 / 0.08
6 B Hexanal 4.54 EA WIS EER 0.22
7 LB+ /X B Isoamyl acetate 6.69 A Wty B B AR 0.53
8 33 Heptanal 7.79 / 0.27
9 R R Cycloheptanone 10.73 LA SR Ak 0.81
10 JR B 1-Heptanol 10.93 / 3.17
11 B Nonanoic acid 11.43 / 1.05
12 TR T Bs Ethyl Hexanoate 12.4 wh. KFFRGEFA 2.03
13 FE Octanal 12.81 A 3R 6 KR Ak 0.28
14 LB B Ethyl Hexanoate 13.19 / 0.16
15 R M Limonene 14.02 B 518 e A AR 291
16 2-TATEE 2-Ethylhexanol 14.16 / 0.15
17 2-XFR 2-Nonanone 15.22 HARR. f, HEEA 0.21
18 3,55-=FHA2-3ATH-1-B5  3,5,5-Trimethyl-2-Cyclohexen-1-0l ~ 15.34 / 0.16
19 S Benzeneacetaldehyde 15.51 B EMRAEF o944, 0.76
20 FEE 1-Octanol 16.83 / 7.52
21 JEBR Heptanoic acid 17.13 HLA BRIt Ark 0.25
22 2-F A —m 2-Methylundecanal 18.09 A TR NG A 0.27
23 JEBR LR Ethyl heptanoate 1843 HEFAArR 0.57
24 FAERE Linalool 18.58 BHS2ZAES 0.32
25 SIS Nonanal 19.05 A BHIE AR 0.77
26 Y Heptyl Acetate 19.39 / 0.24
27 KB Phenylethyl Alcohol 19.73 LA s 3O 25.34
28 B 1-Nonanol 23.43 H HIAF A4 491
29 FER Octanoic acid 23.79 A Ry Ak 2.08
30 2-F AIA-4-F HORE Creosol 24.73 / 1.23
31 FER LB Ethyl caprylate 24.99 B G Lwig Ak 5.72
32 2-RM-1-B2 2-Decen-1-ol 25.77 / 0.08
33 BEBRF s Acetic acid octyl ester 25.96 KRR AR 0.18
34 2,5-—F R T ES 2,5-Dimethylbenzaldehyde 26.68 / 0.55
35 CERR LB Phenethyl acetate 29.46 B % Aok 0.60
36 ThER Oleic Acid 30.51 / 0.13
37 T8 CBS Ethyl nonanoate 32.04 EAMTAGArR 0.35
38 ST A Isoeugenol 35.36 LA X ) 69 Ak 0.29
39 G S 1,4-Nonalolide 3594  BHAANMRABSAFELE A 0.52
40 BB n-Decanoic acid 36.08 BT ER BIAKMAESE 1.78
41 FETEBE Nerol 36.43 AREHBEA 0.38
42 R LB Ethyl caprate 37.18 / 1.65
43 AR ES TBg Ethyl laurate 44.51 / 0.33
44 B ok 8 BRES Methyl tetradecanoate 53.78 / 0.12
45 b ER Linoleic acid 5491 / 0.16
46 + B TES Palmitic acid ethyl ester 55.43 / 0.69
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Fig.7 Chromatogram of a standard mixture containing 7
organic acids

E: 1 REG 2.0 BAR; 3. 7. FERE 4. 3B S,
TBR; 6. ATARER; 8. IRIAMR,

HH &7 TR, 7 P LRI H V& S J Ny 9 5 IR
WARR. SFRR. IR, CRR. IEIR. SERR. 38
HARR o« PRI SNH e, B L-SE RIRA D-3¢ R
FRZH R, Jir ARy WS SRR P

SO P S A AR (55 7.22 mg/mL). DL-
R (FE 2.12mgmL). 28 (&& 1.08 mg/mL).
BRIER (& 082 mgmL). R (& 034
mg/mL). AR (5 0.33 mg/mL), (ESEGHS FLi
KRR B IR . FE73 4T 7 MAHLIR Y, SRS TL

B BRI R AR, A EAH] 7.22 mg/mL, TR
SEU A LT B R 2 —, B BB BT
FIRFI 2, FLERA TS IR, CIWRELREEM, &
WRERER, AR R SERER UK T LR M)
AHUR, SEN2.12mgmL, SERRMERERK, Wk
TERAN, AR, RS, SRR,
CIRIESE SR FUIT R &8N 1.08 mg/mL, HARERFE
REEPH AR, BRI AE, BAR
SRA RN BERARR 3 i B R B R = R
FRAGER AR 37 SRR - LI A T ok P rp S SRR (13 4L
VAR R IR A NS, B vk 2%, BER
FRIR A5k, AR CURGRAT, AT IRk,
JEWRAE SR [F) R, A% LR AT RS PLIT USRI A o
* 6 SHENERNEESH

Table 6 Quantitative parameters of various organic acids

HHUER KA Mk ZH (R?)
HER Y =108.11X + 8.3304 0.9988
EA R Y =21.453X + 0.0363 0.9999
I Y =10.76X - 0.0167 0.9999
Y =12.462X - 0.0929 0.9999
B Y =6.1362X - 0.0201 0.9999
T Y = 6.8623X - 0.0056 0.9998
AT R Y = 13.339X + 0.0081 0.9999

EIHEL Y =7.0153X - 0.0183 1
3 &g

3.1 RASREZEKIEZ RN IR ZE . G N5k
(PR FLT R T 2370k, 45K SRR Ll
KH Lager BEREANHT R BEXREEAE, SefEERHECLL
FUR R T 2R G K32 2F 1.9 FeFi: 3% Ffh Lh (%
BEGEFLRRRD 2:1. KRR 29 °C . KI#RS[H] 18 ho
3.2 I FH T A A E- AR s - o R R
(SPME-GC-MS) 73 M4k 5 4% TLITHE KA KR 7)o
SRS TLITFE S e Y 46 PR M R, FHoh B0 dE
BERALEY) 11 Bl (B 71.05%), BELEY) 14 Fh
T 13.45%), REWEY 6 M (5E 5.44%), [
BB O Fh (58 3.82%), BiZtbat 2 f (H&
1.02%), HARMEY 4 P (B& 5.22%).
3.3 FIH C18 Bl 7 FrA LR, 4% 0.08 mol/L
KH,PO, (pH 1H 2.90) fiizhtH, HaNFHHALE Y 0.80
mL/min, 9 30 °C, ZLAMEMEKN 210 nm K,
ALK WL 7 R HUBR B b7 85, GG BT &
AR SERR. AR, O FERR. JEHR,
H g s ERm, ~N722mgmL, SERBIXZ, A
2.12 mg/mL, FERRARFELR A L.
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