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Studies on development and free radical scavenging activity of grain yogurt
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Abstract: According to the principle of dynamic balance of plant and
animal protein nutrition, the new grain yogurt was fermented by the
black sesame, black bean and corn, and free radical scavenging activ-
ities of grain yogurt were detected by the method of scavenging activ-
ities of a, a-diphenyl-B-picrylhydrazyl (DPPH) radicals and hydroxyl
radicals, which commercial yogurt and unfermented grain juice were
used to be compared groups. The results showed that the optimum
manufacturing process of the grain yogurt was 10 mL/100 mL black
sesame juice, 13.3 mL/100 mL black bean juice, 13.3 mL/100 mL
corn juice, 7.9 g/100 mL milk powder, 5 g/100 mL sugar,
3 mL/100 mL inoculation density, 7 hours fermentation time, and
42 °C fermentation temperature. The product made by this condition

was delicious and delicate texture with flavor of sweet and sour. The
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results of the free radical scavenging activities of grain yogurt were
that the trend of increasing of the free radical scavenging activities of
grain yogurt was with the increasing of the yogurt concentration.
When the concentration of grain yogurt was 50 mg/mL, the scaven-
ging rates of DPPH and hydroxyl radicals were (84.9 4+ 0.10) % and
(55.6 4+ 0.12) %, respectively. When the yoyurt was in the same
concentration, the free radical scavenging activity of grain yogurt was
higher than that of commercial yogurt.
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1.3.2 HABRY T ABAEZE A

(D BRI MG 0D 0S5 R 9T Oy kb AT
B FLAR AT < 3 PRI T 1 U0 B R 2 RR L BT 150 °C
AL PAEE XU T B ALHE % 10 min, 22 7 2k W AR 2B 2 K 7 0k L T
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BEER/MN 2. BEXEWREICH 1 ZYALIE,
FEH 200 H b HE G 1 38 . B R R IR IRCE F 80 °CH IR K VAR
HK B 20 min BIFS,

(3) B AT A 1 %« 38 % A0 J0 1) K L KL, B F
100 “C/kH & 25 min, T E K& 3 £5.15~20 CKH iR
04 h, VEEHE S BE IR B EOK R Y 2 £ I AT
W ERI S 4 R Al 38 T 200 H bR HETT L 38 . BE
BB E T 80 CHEIE KA K 20 min BIF5 .
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The standard and index of sensory evaluation

Table 1

in grain yoghurt
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SVRER P Dy 750 mL, 4% B R KO- R B AN 2 AR
R4 2L 5
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Table 2 Factors and levels of grain yoghurt formulation

K A BZRRIT/mL B RE/mL C £K{/mL

1 75 125 125
2 100 100 100
3 125 75 75

F3 EABRUEAERIKKE
Table 3 The results of orthogonal test of grain

yoghurt formulation

] A B C  WMEME/T EEWD
1 1 1 1 79.3 66.0
2 1 2 2 88.5 70.1
3 1 3 3 89.0 66.8
4 2 1 2 85.8 74.8
5 2 2 3 81.8 67.5
6 2 3 1 82.5 65.9
7 3 1 3 85.6 66.4
8 3 2 1 84.3 64.6
9 3 3 2 83.3 64.5

B L3 69.4 674  69.8
g3 L5 65.2  65.7  66.9
R, 1.2 3.3 4.3
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WHEH AB.C, . #F—XEH A B, Cofl Ay By Co i35 3
SE R PESY42  R 71.6,68.2 4% i A BR EE 4 9 9 86.3,
88.4 °T, W AiB, Gy il VE 19 B2 5 # 4% R BH W AR . 41 LR FS
FEANGL RS 08 ARV E A A B Co B B2
JBEIE W B h 10 mL/100 mL. B 5 3 B oA
13.3 mL/100 mL, KT H &y 13.3 mL/100 mL F1 451
TS IR 63.4 mL/100 mL(ELKY MY & &4 7.9 g/100 mL),
22 REREAMEABRVBEERRNZM

HH 3% 4 AT, T BR IS 0  E TR 5 R B I IR GE A G
R T B () AR A A R R R 5 T UK R UF 43 R G R I R D Y
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Table 4 Sensory evaluation in grain yoghurt with

different fermented times

S BE I ]/ h BE W HERREE/ T
5 62.042.0 85.5+1.5
6 60.3£1.5 93.3+1.8
7 78.042.0 101.44-2.1
8 68.3%1.2 114.141.1
9 62.7£1.5 128.141.3
10 61.0£1.7 134.542.3
23 BEMENIABRNBEERE E’J?ﬁ
Tl L R TR G 7 R T R R R 03 Y 4 41

>Ui* DR AR, g 5 AT, Z“Tﬁﬁlg}j 3 mL/100 mL
FAF T RN TR BR Y B BB TS w7 BB Y AT
@/%ﬁ*&‘h@%%ﬁﬁh T 7E £ Fh 4y 5 mL/100 mL B4 4 F
TR L HIAS B BR WY BORE A L R R 1 L FLIE AT B T R
J LI TR O A 7 I DR 3 BOBE L P B R AR TR K M
BREEFLEN R L . A AR T3 mL/100 mLE} . 6l %
FA TR 73 4 BUIR S B M o 10 J i TR T B J2 5 A ok /0 o 7 i B
RE A B ASRE TE 70 S e » 3 UK BE A 58 4, AT 6 i 7R 05 5
BEPERAR . #05 Se R A B A E D 3 mL/100 mL,

RS EMEXIAARMBESRRKFME

Sensory evaluation in grain yoghurt with different

Table 5

inoculation concentration

Hhha/

(1072 mL « mL™1) B WL
1 67.740.6 97.1+1.3
2 61.343.5 99.14+2.3
3 76.3+1.2 102.1+2.1
4 72.7+1.2 101.2+1.1
5 61.343.1 111.3+1.6
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R 6 AL, Y HEPME RSN 5 g/100 mL i, LA
T 0% 000 8 B DT R DG IR R R A GE L, R AF . M A
WA R 3 ¢/100 mL B, 7= 5 G R 3% IR R 3R .
PRS2 . T2 R B A VS & 6 /100 mL i, 7 i 4%
BR . TR BRBEIR , IR 2% . ORS00 B R o &
E M5 g/100 mL,
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Table 6 Sensory evaluation in grain yoghurt with different

sugar concentration

(fﬁ%%ﬂ%f) BES WEIE/T
3 61.743.2 129.2+1.7
4 69.740.6 123.041.4
5 80.0+1.0 111.0+2.1
6 70.341.2 98.0+1.1

25 AEBREXNERBRNBE RRERE

TR A B A W A R B R . W AR Bk
M1 365 LA U B O 40 ~ 45 °C, LRI A I FLAT B O 45 ~
50 Co SR - e e I 2 o vy o A » 399 25 9 B0 b o 45 i
Pk B 9] 14 728 £k » DA T 582 ) 5 0% I 77 R 38 A L O 2 L A
W MR TR YRR 42 C I A TR Y
VO3 B+ IR 7 ity XU B0 R o AR 8 R A0 1 g v L 5 T R 3S
b o BUR SRR A W B E R 42 C.
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Table 7 Sensory evaluation in grain yoghurt with

different fermented temperatures

R e B/ °C BEVESY T BREE/°T
38 64.3+2.9 98.0+0.8
40 69.7-+4.0 106.24+1.3
42 81.3+1.2 100.6+1.4
44 67.7+2.9 110.040.9
46 62.0+3.6 120.041.2

2.6 RMUBEABRT~RREEMN

AL IS B T7 B R 2 RS it 10 mLL/100 mL, &
Yrbdsna 13.3 mL/100 mL., E K Eshna 13.3 mL/100 mL
BRI 7.9 g/100 mL, 4 & 3 mL/100 mL. & [ [A]
7hRBE 42 C, A EE R 5 g/100 mL, & B AR BR Y .
FEXT A TR 1) I8 AL FE AR HEA T PR A
2.6.1 BEWH BE.BERA6,EFES-BOEE
U5 108 PRI 110, JC S Wk o A0 I T, 3 0 R 5 XU < RUBR
Pr oA HA A A 0 XU R 2 L R R T B R AR UK SR
K AL ZURAS : IS 4l il i) 88 LR A T Rk, TR
TCAE T TUTVE
2.6.2 FALIERE BEAF:(2.5040.23) g/ 100 g; i & R
B (89.241.5) °T; bk (9.30+£0.62) g/ 100 g,

2.6.3 FLERWIEAR IEHE . (8.32+0.24) 1g(CFU/g),

2.7 RUBEBBT” KNI METH

2.7.1 %f DPPH A WGBSR LR SR .. LA
DR R T B I S MR 4 F DPPH [ H Jk 1935 B 2L 9 L
VB XL A5 R ULE 1. dE 1A, Ve LA RR M
W DPPH B th 19 68 1, 76 [ — ¥k B2 i, 148 W 5 4
DPPH [ H £ (13 B A8 77 i 117 85 S i R IR 403 A B v Bl
T2 475 vie FE 19 3% i, DPPH. iy 7 B 38 5% 1 58 4 %4+, 50 mg/mL
T4 R 5 % DPPH A el 56 09 3 BR 2635 8] 84.9 %0 . 1iif 1t i
JEWAL Ry 18% . ™ K B R Y v FLAF T B A T B A
SRE Ty AR AT R R U R G R 3 S AR R R 4
2 AR N E R B R A PR AR Y% DPPH H
HH i 1 Y IO 8 0 e T T B R MR I R R R R LA T W
g5 WA BRYIZ KI5 7™ A5 1 S SE 8 4 I 3L TR T 1 Bt R
AEA X,

2.7.2 XA BEGERHMCRE B SRR SR
SR B TEAN Y AT SAER RS I A Y
J 2 A RO R T AR ER Y L T4 T DR L T B R e R
WHXT ¥ @ el B T BRI DL Ve S B IRl 2 AT

DPPHYSERAE
Scavening rate of DPPH/%

10 20 30 40 50
W
Concentration/(mg + mL™)

ARG SR e B ) B 22 5 B 35 (P<<0.05) , AR KRB FHE £ R

YA 1) L #2557 B 3 (P<<0.05)
B/ 1 X484 DPPH &k A

Figure 1 Scavenging rates of DPPH of different

kinds of yoghurt
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Figure 2 Scavenging rates of hydroxyl radical of

different kinds of yoghurt
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