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Effect of superfine tea powder on antioxidant activity

of wheat germ solid beverage

x| i 5

LIU Yue-giang

Bl & %

ZHOU Hui-ming
CINTEPNE S e 3R N

214122)

(School of Food Science and Technology s Jiangnan University , Wuxi, Jiangsu 214122, China)

FEE W R AT & IR B AR R AR e, K
AR FWO%.3%.5%,7%,10%) 64 A 378 m N 5] X =
B R AR AR L A 006 69 A 4 FomAF A s RE 4R, 3 L B 4T e
g R, L A IR R AR AR A e
Ve 2.5t %842 DPPH Ktk e A A= ABTS st A
kAR B A F 09 AR 0 2t A IR B K AR AR SN R R
WA e, R RN RIS 09 e TR AR & & E B R
RATR R BB TR LB, B AR B ED R mEN
H m F R B AR AR W AT BAL AR A AL 3 B, Amik 2 AR 56 d
Ja I BT (3Y0,5%,7 %, 10%) 84 & JE B 4R 4R A g it
FACE 5 R A 32.27,29.46,26.12,26.23 meq/kg, £ F 7 I
TYo A 10 6 A8 ik By 0 B FAK T 2 22 (33.08 meq/kg) (P<<
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W R4 F 454 4 0.181,0.173,0.162,0.152 mg/kg, B %
KT 25 PR 2049 (0.188 mg/kg) 5 3o RA0Fo i b5 B Ve & F AR
SEHRE RN G TAEA,

KB & e BB A B AR AROH

Abstract: In order to study the effect of superfine tea powder on the
antioxidant property of wheat germ solid beverage, the different
levels of superfine tea powder (3%, 5%, 7%, 10%) were added in
the wheat germ solid beverage. The wheat germ solid beverage with-
out the addition of superfine tea powder was the control sample, the
accelerated storage experiment was adopted. The content of
peroxide, composition of fatty acid, malondialdehyde content, poly-
phenol content, DPPH  scavenging ability, ABTS" « scavenging
ability and content of Vi were detected. The results showed that su-
perfine tea powder could improve the antioxidant properties of wheat
germ solid beverage and prolong its shelf life. With the increase of

superfine tea powder, the antioxidant capacity of wheat germ solid
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beverage was significantly enhanced. After 56 days of accelerated
storage, the peroxide values of wheat germ solid beverage with su-
perfine tea powder (3%, 5%, 7%, 10%) were 32.27, 29.46, 26.12
and 26.23 meq/kg, respectively, which was obviously lower than the
control group(33.08 meq/kg). The MDA contents of wheat germ
solid beverage with addition of superfine tea powder (3%, 5%, 7%,
10%) were 0.181, 0.173, 0.162 and 0.152 mg/kg. respectively, all
of which were significantly lower than that of control (0.188 mg/kg)
(P<C0.05). In addition, the content of unsaturated fatty acid and Vg
as well as polyphenols retention rate were higher than that of control
group.

antioxidant;
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1.3.5 ZFEAERME % GB/T 5009.227—2016 $447 .
1.3.6 Ve & WEME 4% GB/T 26635—2011 $147,

1.3.7 JRWBR Lo B M4 Marinko 255 7 i, 8 B
WF AR 0.2 mg JHARAE A 0.5 mol/L iy & A Ak —
FBAE 4 mL, 4%5],70 ‘C/KIA 10 min, SAHEGE KM S
KB T AL # I 2% (FID) , BPX-70 F 4 45 I§ 17 B2 4> #7 k%
(30.0 mX 320 pm X 0.50 pm), ¥k FE O B 230 C, #: i
210 °C Kz il B 300 C, A AW 0.5 mL/min, & <A
35 mL/min. Z5 S #E 400 mL/min, L+ JUEEER N A Fs . AR
it 25 R 7 12 b AR 5 1) R B BT I Sk At o B U IR 1 A A [ B
FAUA — by 25 AR 48 06 1 AT 5 45 g 0 I P X

1.3.8 WIEEHEME 4% GB/T 28717—2012 $h47.

1.3.9 ZE&®ME  # GB/T 8313—2008 417 .
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BT I 2 ok 3R oML 2 Wy 1) Bt 4R AL RE
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Figure 1 Effect of tea powder on the peroxide value of

wheat germ during storage
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Figure 2 GC primary fatty acid composition of

wheat germ oil

Fz 1 ZREEEREESBAERE K 5
Table 1 Contents of fatty acids in wheat germ oil during storage %
g 17 iR B 0d 7d 14 d 21d 28 d 35d 42.d 49 d 56 d
X R AL 12,57 12.49  12.43  12.43 12,37 12.37 12.36  12.32  12.30
3V AH 12.59 12,53 12.46  12.46 12,41 12,36  12.35  12.33  12.32
T 5% 4K 12.61 12,59 12,59 12,57 12,56 12,57  12.52  12.50  12.45
2% 3 12.57 12,55 12,53 12,52 12.46  12.48  12.45 12.43  12.41
10 %6 25k 12.54 12,49 12,46 12,47  12.46 1249 12,42 12,39  12.32
Xif B 41 62.67  62.04  61.93  61.84 61.62 61.32 61.06 60.52  60.12
3V KA 62.50  62.25  62.48  62.01 61.84  61.57  61.35  60.67  60.32
WAHER 5% 62.72  62.50  62.47  62.36  62.20 61.71  61.51  61.00  60.79
795K 62.79  62.73  62.61  62.50  62.39  62.00 61.86 61.25  60.81
10 %6 25k 62.43  62.41  62.41  62.22  62.15 61.78  61.31  60.89  60.55
Xf HR 2 6.04 5.98 5.81 5.61 5.48 5.43 5.26 5.23 5.13
3V AH 6.02 5.93 5.94 5.65 5.56 5.50 5.38 5.34 5.25
TWRRIR 5% 558 6.00 5.91 5.89 5.77 5.69 5.65 5.61 5.51 5.42
2% 3 6.03 5.94 5.93 5.87 5.84 5.81 5.76 5.66 5.51
10 % 258 6.00 6.01 5.94 5.89 5.86 5.81 5.76 5.68 5.59
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2.3 PEEER Vi EENTK

acEHBAEA TR AR G0 s
% 5 2 19 331 484 L ROO « [ i 4 14k & 4 ROOH F A5
HRHEAL R (0 U7 B B T -, DA BH 1k 88 B R7 1 3 47 (ROO = +
IH>ROOH+T«). xRN EZMRFEAMDSR T o LF
T3 149 450 2 55 JH U 8 e I T W 2 A T 4 o s R E 1 i S R IO
B2 2 BB o B I R BIRESG KL I /N2 VR 28 1 00 5
s R AR ALTR I, H AR 2 IR A0 G W 43 R D N8 i R L B
& TR [A] AE KL B DT R 04 AR SR AN IR G g & 4 5 T B
o E B A X WA RAE T Z RIS AL,

3% 2 Al 22 IRl Ve & i ik 265 mg/100 g, 7E I

JECS 25 IS X B AL b Ve 5 AR ) 183 mg/100 g T M
BB 0 I A ORE Ve B T IR (P<
0.05). AIRER—J. K Z B RS Vel s 1 1) [H
PR AR S W 25 A0 EL 5% 0 4 28 T i IR SRR I 1 R
T R WA Gy SR T - L DT A5 TR O A
Ja A 22 TS T PR OB R Ve 5 I A G215 5 2k 22 W BHL AR ik i R
B Lk o™ A T 22 1) e 5 0 G AR AT RS B T PR AP Ve B9 A
Mo 350K 25 Ve bR Ve nl LUK 2 B i A
T 2 B RE 7 Ak B PR 3 4 T AT L0 BR A e 2 A RE N L X
AT RER Ve BT S AW 1Y A2 B MR L b T R 2 B
TR A R

R2 FZFHMAMEXNERH AEEFHRAENTM

Table 2 The effect of tea powder on the Vi of wheat germ oil mg/100 g
i fa] /d pUpiEl 3N K 5% %K TR 102645 43
0 265.198+1.919¢1 271.062+2.940* 259.2344.2844 262.673+2.414¢1 269.904+3.215%P

7 246.354+2.003" 261.093+0.963* 257.389+4.175° 259.093+3.785" 258.093+0.878¢
14 236.74743.745¢ 246.1714+1.429° 254.031+4.627* 255.723+£1.575* 255.904+1.496*
21 231.884+3.745¢ 236.973+7.023b¢ 243.585+2.331> 250.802+4.113* 251.009+4.6167
28 220.092+2.1594 228.173+0.960¢ 236.695+1.830° 242.403+1.278" 234.77741.939*
35 220.186+2.008" 224,567 +4.585" 234.980+10.524%" 239.074+2.7742 229.258+2.078*
42 203.416+2.996" 223.461+25.696" 219.789+12.111P 231.002+38.227* 224.704+6.496*
49 189.45242.051¢ 207.802+7.639" 218.137+2.590" 229.991+11.478* 228.173+2.942
56 183.03341.144°¢ 201.603+15.507" 211.0294+1.693P 218.909+1.886* 215.903+5.651*

t AT R B R R A B 2% 7 (P<C0.05)

24 MEEEPFR_BEETM
N0 0 i B 2o A S T 1) die ¢ W R TS I (Malondi-
aldehyde, MDA) , J2& #1138 1 0Bk (9 32 B2 U8 & 19 M o0 1L 4%
FaE M F A, U E MDA & i — B R B DL
W i B o AR A B 40 1 R L R BRI A Y R IR T g A Ak
bR Z —. ERESHICE b2 M (TBA) I AR Bk 20
54, DTG T B2 B2 e il g SR AL R T B 3 el A
TE I Aot A v AN ) 8 AR B S i 7 22 TV [ 4R ORE P Y
B AR AR AN [ L 34 B B B (] A BT G R . AE A%
0~35 d B, £ 21 79 B VR B AR b i 2 A /N T R 2 22 i
PRCRH B AL T A AL S L R R R > R
35 REW WA RS, 456 B 1 5 Hr4E . o fg &
BLISR) G A = & i 2, B R B — g AR R T BR )
MMM RA N T mm R L, NE 3 &
B A SR M S I A o B ik g A A A e
0 s /b . L A R S A U n e 1 1 s LX) SR Ak
7= 43 AR P LA B S A B AR . TR & R et
TR T & a5 5 0.189 mg/kg, BN 300 BB A B
B 22 R A ORI TS U & R 00181 me/ke. TR
5% 7% .10 Y0 8 A% By 1 22 IR T A CRE I T B i i
& T X R4, 43 51 55 0.172,0.162,0.152 mg/kg, %54 K 1
Sy AR L AT RE S 5 %6 DL b A RS B S R O 22 I I AR
b7 A 1 — AL = W s AT 5 B0 R AL 7 ) T R 2
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Figure 3 Effect of tea powder on the malondialdehyde

content of wheat germ during storage
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ML A Y. 22 IR A TRORE v 1 22 T A X RE 32 s o b S fb A
FE VL T ELA 2 3 e i R AN BT AR I M R AR

H ] 4 T G T E IR A 8 . 2 A R R 0T R
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Figure 4 The change of polyphenols content in the

storage process

40.58% ,56.54 % ,66.97 Y6 , 13 B U im0 38 1) 8 fl A A M T A
KR ABTS B iy HE 05 bR ag ) B0 510 T i o
RN 2% e ) R, XTRERBMAM T E &% %
Ty 465 0 T 3 oK 22 IV ] AR e 22 My 5 £ 485 s DA T 5 B L
B ABTS [t L8 10y 1Tk Bl 25 R B A 28 1, 5 41 4F
i B ABTS B i 56 0 R 0 38 52 9052 T e AR 1 e 3, 3 i
WES I X IR ABTS i 3RV BRBE 12 9.45 %0, £ 4 18 )
N BT 23.70% B IB S B (320,520, 7T% . 10%0) J5 2

[ M Tk B ABTS [ i 56 3 B g 1 4r 1l b 25.00%,
32.90%,46.01%,57.69 % , i & & F Xt B4 (P<C0.05) . Hp
AN 10 Y0 FB A 1Y) 22 IR FE R URORE ABTS B H 2R T BRfiE )
BEART 13.80% . 3 WA % Jin 8 2% 1 22 IR T A ERORE
ABTS Al BRAE ) FREME IS, X REER
TR B B R A L FAVE R RS T 2 W R A T RE R T
B ES A B I ART DA L 22 T A B S o DT A AR 1R R
TRE8 T8 W B S AT
2.7 WEEERER DPPH HRERINTK

DPPH J&—Fp i i) A i 56, 4y 7 h A — I 7,
HOBVE W AR A, 16 517 nm BT A SRR g, 24 )
DPPH « %W A H b 3 7 B 550 B, H o i 9 7 1
Xof s VWS R TR AR R, SR AR R AE 517 nm AL 18 RO B (B
AR/ WG S B S /N R R B L el B Rl bR R R e i

H13% 4 AT 72980 &6 L 5 b 22 IR B R OB (096,30,
5%,7%,10%) 35K DPPH [ 368 7140 i 18.67,46.84,
62.28,83.27.116.2 mg Ve /g, Ui B G 05 00 48 B 28 1 AT
K342 & DPPH A W A5 BRAE I . HLAE 250 4 40 F i
ZOB IS B M £ % B 7R (P<C0.05) . X5 ABTS H i3
T B RE 7 A5 Ak B R AR . B T SR B ] AE K L 5 S R [ (A

®3 MEERPER ABTSHAEE N TR

Table 3 Antioxidant activity of crude polyphenol against ABTS « during storage %
i a] /d o A 3N K 5%k 70K 10 % 45K
0 12.384+0.35¢ 30.6440.274 40.58+0.15¢ 56.54+0.33" 66.97+0.21°
7 11.334+0.27¢ 29.6640.424 39.71£0.20° 54.814+0.54" 65.21+£0.29°
14 10.94+0.13¢ 28.3640.354 38.36+0.27¢ 50.224+0.79" 62.47+0.21%
21 10.7040.20¢ 28.0440.274 37.41£0.27¢ 50.1440.75" 62.31+£0.31%
28 10.5140.20¢ 28.0840.754 36.70+0.24°¢ 49.314+0.58" 62.84+0.52%
35 10.08+0.41¢ 27.1340.584 35.3140.20° 47.394+1.08" 60.67+0.27%
42 10.70+0.20¢ 27.88+0.61¢ 35.95+0.09¢ 46.4440.79" 60.87+0.43%
49 10.1740.34¢ 26.4240.294 33.1740.13¢ 46.7640.80" 59.42+0.21%
56 9.45+0.20¢ 25.0040.224 32.90+0.30°¢ 46.0140.42° 57.69+0.92%

o AT HOR [ B R R A B M 25 R (P<C0.05)

x4 IMEITEGER DPPH BmEs TR

Table 4 Antioxidant activity against DPPH e during storage mg V¢/g
)/ d Xof B 2 3N HH 5% 23 10 % %5 k)

0 18.67+0.37¢ 46.8440.114 62.2840.14°¢ 83.2740.41° 116.2040.09*

7 16.104+0.05¢ 45.9740.424 60.58+0.14°¢ 83.2140.45° 115.1340.19
14 16.16+0.08¢ 42.734+0.664 57.7240.17¢ 77.1840.12° 103.8140.09
21 14.804+0.31¢ 39.1740.144 56.1140.09¢ 70.8240.33° 96.3741.66*
28 14.06+0.06¢ 38.6440.614 54.4140.05¢ 71.6840.05° 92.2840.19*
35 13.76 +0.09¢ 38.3040.674 52.44+0.47¢ 69.1240.09" 90.8841.44
42 13.4740.39¢ 38.0040.074 54.49+0.05¢ 68.69+0.73" 90.5541.45¢%
49 13.304+0.07¢ 37.9840.194 52.34+0.35¢ 65.65+0.20" 90.8240.19*
56 12.5140.13¢ 37.01£0.174 50.32£0.35¢ 67.18+0.20° 87.05+0.32°

T AT A R B R R A 3 2% S (P<C0.05) .
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MeT 33%  IRINFBIAEH (3% ,5% .7 % . 10 %) J5 11 22 i [l 44¢
YokhiE B DPPH | i 3t fE 7 4 % 4 37.01.50.32, 67.18,
87.05 mg Ve /g, FA RN 5% F1 7 26 18 18 A5 A 1 22 IR [ A ik
¥ DPPH A B FE 5 BR A8 1 29 BEAIR T 1900 . 2 B A i 8 i &%
B I 2% IR B AR KOk DPPH [ LT BR BB ) T M4 5 o8 27
M. A 4 AT HEI , nT RE VRN T AR AT R 0 2 IR [ 1A
YOk 2 W 4 B8 % 58w BT LA AR S A 9 9 DPPH T R
VI
3 ik

A3 3638 3B R R 0 %6,3%0,5%, 7%, 10 %) [l
A A L FH 21 22 IR 1 A ARk e 5 0 0 e o S AR 0 L IS D
FRALRL N & B Ve & R I 8 BOAS B 9 9 i mT 7E —
FE R Ul 2 ok AR R T R R G R A, T RE
LA 0 0 0 BR R Ve RO M . ) B, %o 22 U AR A ) 22 1
44 DPPH B B2 fiE /1 Fl ABTS 35 % i 97 #6470 52 % BRL, 8
THAS A IR RE A A L 0 22 R AR 1 A A B 4R A T L B 1
LW R % REHR = Vs Bk ABTS A i 36 F1 DPPH B 1 5&
A8 77 5 Uk A A 3 36 VS S L P AR A R T 2 e I AR
BT E AL A B o B AR . A IR B 5T 4 R O 2%
DA R i R S R Y ST (OB o S I S K < Yed
P02 R - TV 22 R 3 7 B3 T — s M T 1) T A e A
M NT 22 IR BRI 8 35 4 T MR A Bt S Ab I
F1 78T BT LA 390 w) DL 2 58 3 3 0 3k — 25 5 0B i 5k
0 R o %ok 22 TR A A ORI B SRR R R I
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