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Comparative Analysis of Antioxidant Compounds and Antioxidant
Activities in Vitro of Different Kiwifruit Juice

LI Ruijuan, LIANG Jin, WANG Dan, HUANG Tianzi, ZHANG Lu, YANG Shuxia, LUO Anwei"

(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: Twelve varieties of kiwifruit from the three major lines of Meiwei, Zhonghua and Ruanzao from the two main
producing areas of Shaanxi and Sichuan provinces were used as test materials. The main antioxidant active substances,
polyphenols, flavonoids, V., and the content of monomer phenols in fruit were determined. The antioxidant activity in vitro
was compared, and the correlation analysis between the antioxidant activity and the antioxidant capacity of fruit juice was
carried out, and the varieties with high antioxidant content and strong antioxidant activity were screened out. Results
showed that there were significant differences in the antioxidant activity content and antioxidant capacity of different
varieties of kiwifruit (P<0.05). The content of V. varied greatly among different varieties, ranging from 27.300 to 130.380
mg/100 g. The content of flavonoids in two varieties of Ruanzao (Yiyu and Lvmi) was significantly higher than that of
other varieties (P<0.05). Protocatechin, catechin, chlorogenic acid, and epicatechin were the main polyphenol compounds in
kiwifruit. Hongyang, Cuixiang, Yate, and Huayou had strong scavenging ability on DPPH- and ABTS™, while Yiyu and
Lvmi had strong scavenging ability and total reducing power on -OH. The content of polyphenols in each kiwifruit had a
significant correlation with the total reducing power (P<0.05), and there were also correlations between the content of

monophenols, and between monophenols and antioxidant activity. According to cluster analysis based on antioxidant
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activity, twelve varieties of kiwifruit could be divided into six categories. Comprehensive analysis showed that among the

12 varieties, Ruanzao had the strongest antioxidant activity. The research results would provide a scientific basis for the

selection of kiwifruit varieties with high antioxidant activity during fresh food and processing.

Key words: kiwifruit; cultivars; antioxidant compounds; antioxidant activities; cluster analysis (CA)
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Table 1 Cultivars of kiwifruit and sampling condition
s s &R i RiiRzS P SR [E] k[#zH K%z
1 4 Hr ARl BRI B0 (S EEN 2019/10/10 34.16° 108.22°
2 EaE| rhik BN LT [S)/=Rz 2019/9/10 34.28° 107.75°
3 ARLL g p S EARN pev e £ 2019/10/8 34.28° 107.75°
4 IReT rhik HRLLO 7)1 Xk 2019/9/15 30.41° 103.46°
5 HAR rhk AT S 74 2019/9/29 34.27° 108.08°
6 i g AT S 74 2019/9/29 34.27° 108.08°
7 W ESUS AN SR 2019/10/10 34.16° 108.22°
8 B ESUS AN SRz 2019/9/10 34.28° 107.75°
9 AR Fk ENREIN S 2019/10/10 34.16° 108.22°
10 MRS ESUS AN S E: 2019/10/15 34.16° 108.22°
11 wE o AN LPNIFiIaS 2019/8/6 30.01° 103.03°
12 237 e EEAEE N PNIFiIaS 2019/8/6 30.01° 103.03°
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H, FH 0.1% P TR 15 T A2 %%, TR 215 A 0.22 um
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M IR 48 ¥ W 0.5 mL, ¥&5) B B 6 min, & J5 1A
5% SEASENE 4 mL, FHZE/KERE 25 mL, #%
5], BB 15 min J5, ME ODs g amo  FE ftr I 52 Bsh B
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Table 2 Major ingredients of different kiwifruit juice

S Ve(mg/100g) LW (mg/mL) 2K (mg/mL)
=0 100.440+0.300°  0.686+0.140™¢  0.032+0.004%
218 54360+11.250°  0.614+0.026% 0.023+0.000°
ALt 50.470+9.530°  0.835+0.016" 0.045+0.001°
ReT 99.400+9.820°  0.770+0.008% 0.027+0.001¢
4R 51.010+3.420°  0.650+0.026>¢ 0.036+0.002¢
S 56.01042.450°  0.734+0.006™  0.028+0.001°
W 31.930+5.650"  0.577+0.084¢ 0.024+0.001
AT 96.740+7.270°  0.644+0.037" 0.026+0.002°
RIS 130.380+8.110°  0.768+0.099" 0.019+0.008¢
IR A 38.440+1.430°  0.620+0.036% 0.013+0.004"
i F 27.300+1.950°  0.726+0.080"° 0.061+0.002*
Rk 34.600+5.340¢  0.662+0.025>¢ 0.056+0.002°
FAA(E 64.260 0.690 0.030
bRz 33.660 0.080 0.010
L5 ZE(%) 52.380 11.100 44.850

TE: [FFVINE FREAR R R 22 57 3, P<0.05,

FH e 3 AT, SRS R R 1) 22 iy S 20 A =
PEZE S (P<0.05) . JFIJLASIE . JLASE . SRR RIL
FRR T AR L, ARk P R 2 e
Yo X GARHAE AR AR By S e )
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KPR RIS, (HRE R S 2R S, 38
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T HARBLL . ARLL. B SR M EHa DU S FP R RS AR
B 2T R 2R o 2 R S e R MR UCHE
JF AR > 41 BH> AR>S > Sk > AR >R A > i AL
>k B> VEFRAES A RLT> AR LT
22 FREIS&#HEREHETXT DPPH-. ABTS™. -OH K
TBERRRARIERE S

HHIE 1 4563 4 75987, Ve X IRFIAS [ S
BRI RES X DPPH [ HH LRI IR HE 11 SR US
AT #5535 52, ABTS - -OH FUIHIRECHE: | it
JE S AR Z [T [RIRE S R, SRR AT 1 sl o
Z, e BE T E 12 SRR T IS R
DPPH - R HEFAR K M- 21 BH>ZR2 75>V > WA F>1ER
>335 B> HOSHR LTSI IR FES IR T > AR LD > Sk > T 4
B 3 4 TTE IS ABTS™RURHEFAK IR . &
> ARE>LT PH> 2R > 1> 25 B >ARLL>L K> AR LT
>V > G WS IR E>IERAE, T v Aok 80k
BEXT ABTS" I BRZCRIL T Ve, 28 BA5H, £41FH . 2R
Fr . WA 1BUCXT DPPH-Fll ABTS - P& P R BE
i 36 4 A ISR OH BURHEFARIK N : 75 F
SERASV SR FES AR > TE > 21 H> 2R > 418
LI>G > S TSTRE; L6 T 12 S A sk
AR T I 5L 1 I IMRIR Ry : A Ha>2 T >Lk R >F 4T
>V ARFV IR SR> 08 G S RLT> R >V SR
>ZIPH. BER )R T (FRAP) IEASEE X B —Fh B 5
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3 A[EEFERIGERE A % R (ug/100 g)
Table 3 Polyphenol composition and content of different kiwifruit (ug/100 g)

Al WETIR BULAR JLERR o RILRR MR XIEER BRI OREE T WIEER bR ST

AL 1.68+0.07 6.18+0.02 4.31£0.02 2.47+0.04 2.43+0.02 0.51£0.06 0.06+0.04 0.17+0.01 0.46:0.01 0.21+0.04 / 7.39+0.02 25.87+0.14
ZIFH 0.58+0.03 1.51£0.01 27.56+0.36 9.02+0.04 7.04+0.01 0.46£0.04 0.12+0.02 0.16£0.02 0.24+0.05 0.49+0.01 / / 47.17+0.03
ARZL 0.84£0.02 0.70+0.03 2.92+0.02 7.36£0.04 3.52+0.04 0.28+0.05 0.03+0.04 0.08+0.03 / / / / 15.73+0.28
RLL 0.4240.10 / 0.38+0.04 1.78+0.06 0.57+0.04 0.78+0.02 0.19+0.06 / / / / / 4.13+0.15
BB 0.5540.05 0.48£0.01 1.63£0.04 4.83+0.04 1.51£0.02 0.04+0.03 0.02+0.07 0.07+0.06 / / / 13.01£0.07 22.14+0.27
&Hi 429+0.09 2.48£0.01 8.32+0.05 2.754+0.01 8.730.06 1.08+0.03 0.07+0.09 0.09+0.08 / / / 6.11+0.06 33.91+0.01

A 0.65£0.04 3.09£0.01 9.38£0.23 9.23+0.02 13.39+0.07 2.14+0.08 0.58+0.08 0.16=0.04 0.17+0.00 0.99+0.03 0.31:0.00 7.25+0.01 47.34+0.05
B 0.5120.05 1.3740.02 4.47£0.08 3.67+0.04 2.92+0.01 0.94+0.05 0.07+0.05 0.09£0.05 0.25£0.00 0.33+0.04 0.30:0.00 8.52+0.07 23.42+0.23

TWAF 1.63£0.06 6.59+0.02 11.35£0.09 2.75+0.03 13.2620.05 0.95+0.01 0.14+0.01 0.15+0.05 0.18+0.00 0.85+0.05 0.34:0.03 / 38.19+0.37

TR 1.2940.01 0.774£0.01 6.15£0.07 2.32+0.01 7.02+0.03 0.83£0.01 0.10+£0.02 0.13£0.01 0.21+0.00 0.10:0.08 / 1.15+0.04 20.06+0.07
#E  3.4140.02 2.53+0.02 4.60+0.04 3.87+0.01 2.33+0.01 0.89+0.04 0.13+0.04 0.10+0.01 / 3.15+0.05 0.34+0.05 / 21.36+0.14
K 1.3240.02 5.4140.01 7.70+0.08 4.16+0.02 6.19+0.04 1.73£0.03 0.20+0.01 0.23+0.01 / 1.12+0.09 0.48+0.04 3.99+0.09 32.52+0.09
FHEIE 143 2.59 7.40 4.52 5.74 0.89 0.14 0.12 0.12 0.60 0.15 3.95
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Fig.1 DPPH-, ABTS", -OH scavenging capacity and reducing power of kiwifruit juice in different varieties
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Table 4 ICs, of antioxidant activity of different varieties in kiwifruit juice’

WH(g/L) Ve B4R 4L ARLL Reno w4 &t R R WA WRE S HE EESL

DPPH- 0037 0042 0025 0062 0072 0114 0050 0067 0031 0040 0064 0045  0.104
ABTS™ 19300 8830 11200 12280 16800  21.740 11300 32960 11270  9.090 36170 11490  16.690
-OH 0388 0497 0502 0571 0801  0.654 0581 0473 0548 0402 0406 0310  0.381
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Table 5 Correlation coefficients between antioxidant ability and the main active ingredients of kiwifruit juice
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Fig.2 Clustering analysis results of kiwifruit juice
of different varieties
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