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Effect of Mung Bean Sprout Powder on Quality and Nutrition of Yoghurt
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Abstract: In order to study the effect of germinated mung bean powder on the quality and nutrition of yogurt,

different varieties of mung bean were selected in this paper, germinated mung bean sprout powder and pure
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milk as raw materials, Lactobacillus bulgaricus and Streptococcus thermophilus as fermentation strains,

solidified germinated mung bean yoghurt was developed by single factor and orthogonal test; The contents of

vitexin, isovitexin and cellulose in the germination mung bean powder were determined by high performance

liquid chromatography and enzyme-weight method to explore the effects of adding germination mung bean

powder on the quality and nutrition of yogurt. The results showed that the addition of germinated mung bean

powder could strengthen the tissue structure of yogurt, increase the number of viable lactic acid bacteria, and

give the yogurt a unique mung bean flavor; Moreover, the addition of germinated mung bean powder could

enhance the antioxidant properties of yogurt, increase soluble dietary fiber, beneficial ingredients such as

vitexin and isovitexin, and give yogurt physiological health functions. The best process for coagulated

germination mung bean yogurt was: adding 2% germination mung bean powder, 7% sucrose, 0.3% CMC

stabilizer, adding starter at the ratio of 1.5 g/L, and incubating at 42 °C for 5 hours. Under these conditions

the germinated mung bean yogurt had a stable structure and good flavor and taste.

Key words: germinating mung bean; set yogurt; dietary fibre; vitexin; isovitexin; CMC
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1332 AEMREESESRONE A RE
1 21 4 I 5 T v AHORE TR] (R A AR B, A 0.5 g
FRvirkie . AR B E AT g A
70 °CH#UK 10 mL PEURFRIE 2 WK, FHhIE. MRIEK
VR IR RGE LT B, iy 5 1) 3
I T8 . FREE, B 25 I 00 AR A 3 - 1 Jo
Ry B8 7 ) E o BRI R PR 2 P R
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BRE . VIR . Wbk, ) Wi RER GB
19302—2010 { & BEFL Y PUEATRM
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Table 1 Standards of sensory evaluation of the
set yoghurt with mung bean
oI H PO bR S3E/53
LA %ﬂ%?ﬁ#1%M%i,mﬁ 30
s 1 19 e i
FLUEST IS JLTIEFLET 20
i YT 6 2
FLS BAPFERIF AT 15
P PR I H 15

1.3.10 FREE. ELRE
P B R W & S SRR Y T 1 DU S B R
RIS A IERE b, DUBCE EOME R e & E b
DAHG R SR G 2ERy . HERE . CMC RRsE R . AR N
BN EEMRAEE, R L (3Y) ERRE (%
2), M W & gk SRR R T o
£2 WERTRPOUETRBREIKFER

Table 2 Table of factors in orthogonal experiment of
germination of mung bean yoghurt

%
KV aoMe iRl B BRIE C BRETHE D HEAE
IR/ % /% AN /% JindE/(g/L)
1 0.2 6 1 1
2 0.3 7 2 1.5
3 0.4 8 3 2

1.3.11 B k& 5 B E AL bEm &
1.3.11.1 DPPH H HiILiERME $rif kK Lk

RS T 5000 (4 000 min/r) 1 ES.L> 10 min, H
B, B BHEPHOTEPI e A st
i %t DPPH [ P a ik, DURBRIR Y |
LRI TRYVE R T BE

1.3.11.2 F2 [ B IS BRARME Bl k4 iR
TELOHL (4 000 min/r) FEC 10 min, B E

Wi, #Hl. S OME Yy ke i A ek R
W H A PUEARE, DURBRIRYY . S TR
WiHE Rt HR
1.4 HiEsbiE

R4 53§71 i FH Excel J2 IBM SPSS Statistics 23
Bl geit it
2 HRE5HMH
2.1 FEGMEEE

DA POAS it P g L A R AT 4ER L B
WA A AR 1, 3R 3~4 IR

mE 1A, Bk 48 h 5, &AM e
SERARESERE R EEER; BROMEHE 9
SO ME RS RO E N E S,
55 R 22 5 g DU A el ARG B
Y EESERE, TIREREA4ELIS T
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Changes of dietary fiber content in mung bean
varieties during germination time of 48 h

A1
Fig.1

AT LA DA 5 o o S R LR R I B 2T
Y IR R A SR R S O AR b, AL
il £ WA ek R W B B AR AL P AR T . ZRRTE 1
R3~4KE, UK 4A8h 5, il o i Fhag
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Table 3 Comparison of the vitexin content of mung bean sprouts in germination 48 h

ng/s

24 36 48

At [i] /h 0 12
k=35 107.4342.41%@ 50.21+1.88°@
et 9 B4t 150.78+1.51%@ 74.57+1.09°@
AN E 169.42+1.29*® 117.60+1.08°®
ELT 196.00+1.74*® 134.23+1.33°®

22.90+1.89°¢ 14.38+1.06% 11.28+1.249@
41.75+2.12°® 22.88+1.129® 15.29+1.04
35.03+1.52° 22.7440.97°® 18.52+1.52¢®
67.33+0.63°® 42.96+0.90%® 28.18+1.09°®

T 55 BT RFRORE — W R BB, AR Z B 82250 (FRERR, 225 23 ) (P<0.05).

Note: The letters in the parentheses indicate the differences between different varieties at the same germination stage (the letters are

different, the difference is significant) (P<0.05).
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Table 4 Comparison of the isovitexin content of mung bean sprouts in germination 48 h ugl/g
A 18] /h 0 12 24 36 48
E 35 112.47£1.25@ 48.47+1.16"Y 13.15+1.28°@ 5.15£0.70% 1.91£0.36%
Jetl oS4k s 190.53+1.27°@ 72.22+1.13°© 31.916+1.21°® 12.11£1.149® 1.78+0.62°
/NS 208.79+2.14*® 139.97+1.51°® 25.77+0.77° 10.791.1024® 4.19+1.60°®
ELT 243.4242.24*® 158.51+1.29°® 53.18+1.97°® 21.54+1.28%® 8.23+0.71°®

T &5 B3R F— kBB, ARBFZ B2 (FRAR, W2EREEE ) (P<0.05).

Note: The letters in the parentheses indicate the differences between different varieties at the same germination stage (the letters are

different, the difference is significant) (£<0.05).
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Table 5 Effect of addition of germinated mung bean
powder in yogurt on product quality

B RERTTr , TR
HAURES P .

w, Ao G AR P44

0 TCULvE LRSS w5 3511 71

1 WA ULHE W T (0, ARG RER 83

2 HORDIE WRHM SBEEFREH 89

3 HEZUE HOIR SEEWREKRIE 84

4 DIERSE ., Gk HFamt AROEK 68

95 . - 46

| = BES i

90 [ - REKH \ 1%
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i 80 0 %
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36
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34
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0 1 2 3 4
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B2 WHASEFHHNEN BT &R0
Fig.2 Effect of addition of germinated mung
bean powder on quality of yogurt
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BV Sy STNE S
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Table 6 Effect of saccharose amount on the
quality of the set yoghurt

T i BRE
. HLURTE mp RIE/CT |
B, P MRIEIT s i
5 KEFLHNE R, 5% 58 82
6 BZABIH KR 63 88
7 BOFLENTE ERENG b 66 91
8 D FLIENTI R 60 84
9 AL I 54 70
P i 1%
90 |- - FkH 48
3\; 85 46 <
B 80 u¥
o i
# 75 )
70 - 40
65 1 1 1 1 1 1 1 38
0.1 0.2 0.3 0.4 0.5
CMCREFIAINE/%

B 3 CMC REF 7S 3B 9 & B i 2
Fig.3 Effect of content of CMC stabilizer on quality of yogurt
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m TRANEE . H1k 6 A&, FEMEUS & X R 15 1Y)
HGERFTR BE 520 2 o a0 T 6%,
PRI EEFLIRAS 22, AWMrh 2, HERE; W
KT 8%, S HG RFLIR B35 [, BRI HIE
FEAR A RER B, SR W3 A RERAS, H Ol
Jio MU R 7%0), RRUIHL G HRAE, HI&
I IEH
2.4 CMC BEFRMEIELY &R0
TERBERIE N 42 °C, W RS GZEMININE

H 2%, FEFEAINE R 7% AT, 5T 0.1%~
0.5%I1 CMC Fa i 1) A9 8 Jonm a2 % FR 207 5 JoiE 79 520
L R A RORTE R & ik 80% A4, 5 FER
WEEFLRAS 22, P AE R BUTTE S . CMC FasE 7
LA 80 R 1% o5 IO e P DA R U R 1 4
o thae 7 A& 3 nf LU, CMC A2 R ds
SR U A W RN 2%, 2
Ty SEFLIENT I, BEFLIRASZE, HUREA;
HEZT 0.4%HF, HEal TR, K FANE 38, CMC
ROERIBINE N 0.3%00}, BRUEFRSE R, 45
ke, &, WohEfE.

x7 BRI CMC REFBHRMEIT B & M5
Table 7 Effect of stabilizer amount on the quality of the set yoghurt

CMC & A N /% HEVIRES gk BB/ 57
0.1 BEFLURAS 22, Sk, KEALEHTH FHRE 72
0.2 BEFLIRER ZE, SR, BEFLHENTH IR 85
0.3 BEFURASEEH, S5WRE, WU FLE T E 31 93
0.4 BEFURASEAT, EMkase, AW BERFIR 86
0.5 BEFURAS L, ditfaE, AT TR, Ao 74

2.5 FEAIRIMEX B & BRI 0E

LR VAT VA 0 = 5 T i 47 v LR DR U R A
L, (] 4250 M HL P TR it L 6 R BRI B 42 °C,
W R S SRR NN 2%, BERRASINE N 7%,
CMC FasE RN 0.3%M AT, #5T 0.5~
2.5 /L [ TR P in & X R S i R i s . ] 4

M 8 ATLAE L, PSS X R W 4 H gy
REZW, ey, UAENIIREAE, &
B e, RUBEFVIRE B It 2,
PR %, AR, FEBEIL AL,
Gy R UUHE . AR IR 1.5 g/L, BRY)
BEFUIRZS B, MR . HEERONIE EL

* 8 BERIPEMATMEXS AL G &R R0
Table 8 Effect of bacteria adding amount on quality of solidified yoghurt

FRh G /(g/L) HYURES NS Mgk BB VST 57
0.5 BEFUIRAS 22, Z5H4K LRV % 78
1.0 BEFLRAE R 2E, SRR T AT TR W Ik B8R 89
1.5 BEFLARAGE H, S5H4S B R 5 B S [LE I BENEN 94
2.0 BEFURS By, G4 s, M sLis b 2 WA A 7 Tz 82
25 BEFLIRAAT, S5M45ss, REFLFENH [ SUNG e S TR . ZhI 69

2.6 FARZKEBIHEZRMLIRE

AR LAB K e R R E VRS L TRIE
Rk FLIR TR TG P 800 A48 AR 1 AP 434 Sy
ZEATVE IR AR, DB RS ERYIRE IS £
BAabs, FLMRBIEHE. BRE . Rk 1 ks
bR, AEZEEN 0.5, 03, 0.1, 0.1, Zi8 1=
(BB RS/ 100 43)x50-+(RF i 2L IR 11 3% 1 8/
PR A %) i RSP L TR T T 1 2650) < B0 (RFe ot TR /PR W Y

I5e TR JBE ) < 10-+CRE fi 415 7K 58/ TR 403 1) d5e R R /K
%10, SrHrEE R 9,

H1Z& 9 ATLUFE H, S0 & 4% SRR 75 oL 11
KT N B>A>C>D, RVEERE A N 8 >CMC Fa e
FAVES it > W 52 28 0 U o > 2L TR TR VA o
S BRAEA G A2B,C3D,, BIVEG & &% 5 258 i
TN 2% . FEFRA IR 7% . CMC R R I
H0.3%., HWEREIEN 1.5 g/L MM T A H
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Fig.4 Effect of bacteria adding amount on quality of yoghurt
K9 HEZEBRPULEZTHBER
Table 9 Orthogonal experiment results of
germination mung bean yoghurt

. B M 4

1 I inpE of

ﬁtjﬂ 4 B C D i ﬂf% 2/70}; BRx 10" $43/
7 155 w4y

78 58 387 0.56 80
86 66 423 1.34 88
82 62  38.1 1.83 81
86 63  40.6 1.12 85
92 68 442 2.32 91
85 61 40.8 1.45 83
84 62 387 1.75 84
87 65 40.0 1.55 87
2 1 77 59 354 0.10 79
249 249 250 250
259 266 252 255
250 243 256 253
83.0 83.0 83.3 83.3
86.3 88.6 84.0 85.0
k; 83.3 81.0 85.3 84.3

*&Rz’)if 33 7.6 2.0 1.7

© 0 9 N U A W N =
W oW W N NN = =
WO = W N = W N =
—_ W = W N W N =
WO N = W W N =

F T oahR

27 HESREFHMEBEOMN&ERTMm
2.7.1  XPRBER S

HRAE S A 7 AR RR WY, X fe 28 7™ i LA B xk
MR b B FLRR A HEAT I, MR E & &,
e 10 RIAT, WS INHE & Sk 2R T LG L IR TR 5K
i, —E R DR W R S R IR
b AR R TR AR, R R R, BR Y
SEFAL T 5 AN AT R
272 XMEEESY4ES BN

HZ 1L AT, 85 KRG 2R TR, RS
HOHEUR TRE AR, IR T BRI i 1 TR A 1 O

10 BFERFEFHNRIMMIBRESENZ N
Table 10 Effect of germinating mung bean powder
addition on lactobacillus content

ik TN BT RS T IER
HRH S <104 /m? 1.09+0.12  1.18+0.04 1.34+0.09
SR BERE] /h 6 5 5

F 11 BFRESTFHNRINNBERIAEIENZN

Table 11 Effect of germinating mung bean powder

addition on dietary fiber content %
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Fig.5 Effect of adding germinated mung bean
powder on free radical scavenging rate
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