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Comparison of antioxidant activity and prevention of lymphocyte DNA damage by
fruit and vegetable juices marketed in Korea*

Cho, Miran - Lee, Hye-Jin - Kang, Myung-Hee - Min, Hyesunlr
Department of Food & Nutrition, Hannam University, Daejeon 34124, Korea

ABSTRACT

Purpose: Fruit and vegetable juices are known to be rich sources of antioxidants, which have beneficial effects on diseases
caused by oxidative stress, The purpose of this study was to directly compare the antioxidant activities of fruit and
vegetable juices marketed in Korea, Methods: We analyzed four fruit juices, two vegetable juices, two yellow—green juices,
and six mixed vegetable juices, Antioxidant activities were analyzed using 2,2—diphenyl—1—picrylhydrazyl (DPPH) test, 2,2'-
azino—bis(3—ethylbenzothiazoline—6—sulphonate) (ABTS) test, and oxygen radical absorbance capacity (ORAC) assay.
Protective effects against DNA damage were determined using an ex vivo comet assay with human lymphocytes, Results:
DPPH radical scavenging activities were in the following order: blugberry juice ) mixed vegetable C juice ) kale juice )
mixed vegetable P juice ) grape juice, ABTS radical scavenging activities were in the following order: blugberry juice )
mixed vegetable C juice ) grape juice ) mixed vegetable P juice ) kale juice. Peroxyl radical scavenging activities as
assessed by ORAC assay were in the following order: blueberry juice ) kale juice ) mixed vegetable C juice ) grape juice,
Grape or blueberry juice showed strong abilities to prevent DNA damage in lymphocytes, and the difference between them
was not significant according to the GSTM1/GSTT1 genotype. Conclusion: Antioxidant activities of fruit and vegetable juices
and ex vivo DNA protective activity increased in the order of blueberry juice, grape juice, and kale juice, although the
rankings were slightly different, Therefore, these juices rich in polyphenols and flavonoids deserve more attention for their

high antioxidant capacity.
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Table 1. Primer sequences used in the PCR reaction for GST genotyping

Primer Segeunce (5 —3)
GSTT1-forw. ttc ctt act ggt cct cac atc tc
GSTT1-rev. tca ccg gat cat gge cag ca GSTT1 —
GSTM1-forw. gaa ctc cct gaa aag ctaaag ¢
GSTMI-rev. ott ggg ctc aaa tat acg gtg a Globin —
B-globin-forw. caa ctt cat ccacgttcacc GSTM1—

B-globin-rev.

gaa gag cca agg aca ggt ac
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Table 2. Antioxidant capacity of commercial fruit and vegetable
juices in Korea

Juices .DP.PI.-|. TEAC ORAC
(% inhibition)  (umol/mL)  (umol of TEZ/mL)

Blueberry 99.1+£1.2 30.0+0.1 3.9+0.1
Mixed vegetable C 862+ 1.6 28.4%0.1 2.1%0.1
Kale 69713 23.0+0.1 3.1+0.2
Mixed vegetable P 56.2+0.9 23.5+0.4 0.9+0.1
Grape 548+0.2 25102 1.7£0.1
Orange 37.0x1.0 19.1£0.3 1.5+0.2
Pineapple 34.3x0.6 10.1£0.1 0.7+0.1
Mixed vegetable B 32408 13.6£0.1 0.8+0.2
Mixed vegetable R 25.3+0.2 7.7+0.3 0.5+0.1
Mixed vegetable A 20.0+0.7 7.8+0.1 0.3+0.1
Carrot 19.1£1.5 9.6+0.2 0.3+0.1
Mixed vegetable Y 19.0+£0.0 25+0.2 0.3+0.1
Tomato 16.4+£0.8 52+0.1 0.6+0.1
Angelica 11.2+1.1 18.5+0.3 1.0+0.1

1) DPPH, free radical scavenging acitivity by diphenyl-1-picrylhy-
dazyl radical; TEAC, Trolox equivalent antioxidant capacity;
ORAC, oxygen radical absorbing capacity; Values are mean
value £S.D.  2) TE: trolox equivalent
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Fig. 1. Comparison of ORAC values of ethanol extracts of commercial vegetable and fruit juices in Korea. Each bar represents the mean

value with standard deviation.
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Fig. 2. The ex vivo effects of vitamin C, blueberry juice, mixed vegetable C juice, kale juice, and grape juice on H,O,p-induced DNA dam-
age in humanlymphocytes. Each bar represents the mean value with standard deviation. Each DNA damage (%) was calculated using
tail moment by comparing with positive control. Vitamin C was used as a reference pure compound. N; negative control, P; positive

control

IRINET2 > P > AATHTE A > AAEF)
F2AR>EUEFA > PALTIFAY.

GST ST} CHEME &5 A0 DNA £4F HiX|
&1
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A IR Q8 Flolna ’éfﬂtﬁ*‘ﬂ—*—

GST #3221 GSTMI B T1 F32H o)l whe} 402 1}
Fol BAF F229] DNA 4 X avs ARt
223 QA Jubrol] vIEN CoF AT BT 2 4%
EFHFs, A2EFFA CAYSE, LTS 7}

7} 10 pg/mLE AA2|gE & DNA &4 14 835 4
sttt A dubtollA 4 tail momentZF-E] ZJTh
22l DNA &7 % Al¥ste] Fig. 20 veRich. 215
22 T Hlugo 2 AMESEE HIEN] CE Yubtoll HAs)
GS v & FARE A H,0, #2] 3} positive controlol]
H]3j DNA M‘Ol freojd oz AsiEn e, Hig C >
FEF2 > B F2 > ALERTE C > AdSF
TO = DNA f}} g7t A JERT (Fig. 2).

AA YuE GSTMI 2 GSTTI FRAE 7|Fo=
GSTMI+/GSTT1+ (132), GSTM1+/GSTT1- (22), GSTMI-
/GSTT1+ (3:%), GSTMI1-/GSTTI1- (400 E o] 2+
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Table 3. Levels of ymphocyte DNA damage expressed as TD, TL, TM of vitamin C, blueberry, mixed vegetable C, kale, and grape juice

according to GSTM1 and T1 polymorphism

Juices
GST™ ]”/ DNA N2 p3) Vitamin C _
GSTT1 damage Blueberry  Mixed vegetable C Kale Grape
D4 7.2+02%7  163+039  81+0.2° 8.9 0.4 9.5+£0.2¢ 9.20+0.3° 8.7 £0.3%¢
+/+ Rl 53.5+23% 1654+158% 89.6+32° 101.1+3.9°° 114.245.9¢ 111.446.4°¢  103.5+5.8°
™) 43+0.6° 281+03° 88+0.4° 10.7 £0.6° 11.8+0.8° 11.7+0.8° 10.0+0.7°
D 7.4+03%  16.6+02° 83%0.4%  9.0+0.4° 10.6 £0.49 9.6+0.2d 8.9+0.2b°
+/- | 58.34+3.9°9 1659+57° 837+48° 103.3+4.2° 121.2+ 5,09 12324609  97.8+2.4°
™ 48+0.4° 282+08°  85+09° 10.8+0.7¢ 13.7+0.99 12.9+0.79 9.4 +0.4°¢
D 7.0£0.2° 163+0.39  8.1+0.4° 9.0+0.4° 10.2+0.2° 10.4£0.4° 8.9+0.6°
-+ L 498+1.8% 1656+9.7° 91.8+7.9°  96.4+9.3°C 133.1+7.29 1201 £5.5°9  106.8+ 11.4°¢
™ 3.9+02° 277+15%  846%1.0° 9.9+0.9°¢ 14.2+0.99 13.1£0.9°¢  11.1+1.6°¢d
D 8.5+0.6° 168+0.3°  7.9+0.3° 9.4+0.6° 9.8+0.59% 11.7+1.5° 8.8+0.3%
-/- | 553+4.19 164.2+50° 93.6+4.8° 1002£9.1° 124.4 +7.2°d 133.1+£10.19  107.9+8.3%¢
™ 52+0.6%  284+1.0° 86+03% 11.2+1.4° 13.8+ 1.4 17.3+3.8d 10.4 +£0.90¢

1) Blood samples from three subjects for each GST genotype were used for analysis.

4) TD: tail DNA % 5) TL: tail length
by Duncan's multiple range test.

6) TM: tail moment
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2) N: negative control  3) P: positive control

7) Means + SD with different letters are significantly different among groups
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