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Abstract

The objective of this study was to investigate the antioxidant activity of imported tropical and subtropical fruits
including dragon fruits, green kiwi, papaya, pineapple, pomegranate, and yellow mango. A seventy percent of ethanol
extracts were prepared. Total phenolic content, DPPH (1,1-diphenyl-2-picryl hydrazyl)-, ABTS (2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)), superoxide anion radical scavenging activity, FRAP (ferric reducing
antioxidant power), tyrosinase inhibitory activity, and reducing power were investigated for the comparisons of
antioxidant activities. The phenolic content expressed as gallic acid equivalents (GAE) was found to be highest
in pomegranate (12.22 mg GAE/g), followed by pineapple (3.77 mg GAE/g). Pomegranate and pineapple exhibited
higher antioxidant activity than those of other fruits except for FRAP. DPPH and ABTS radical scavenging activity
from pomegranate were 93.00%, and 98.98%, respectively, at a concentration of 5 mg/mL, which were equal to

those of ascorbic acid used for a positive control.
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ohe 475 nmol | FHEE SHste] AR 8 Wbz



Comparative study of antioxidant activity of imported tropical and subtropical fruits 579

FE B(%)= YER A

BHE £H
A 52-8N 2] 918 (reducing power)< Wong 5-(20)2] W
o =]

He HEste] Stk &, 2 A1E589 0.5 mL] 0.2
M phosphate buffer(pH 6.6) 0.5 mL9} 1% potassium
ferricyanide 0.5 mLE E%3to] 50 ColA] 2043 HH-g-A1 71
tH 10% TCA €} 0.5 mLS} 0.1% FeCl; 02 mLE 7}3}e]
2 &9 £ 700 nmell A FFEE SA SIS

A%z

BE A3 33] o] wHE 731l 1 SPSS(12.0, SPSS
Inc., Chicago, IL, USA)E ]%5}04 W+ AR TA
SIATh 2t AT 2] Aol ol p<0.05ellA At
EA(ANOVA) .2 #2418 Th3 Duncan’s multiple range
test®= H |7t Fo]F AolE SR

Zi 3 1
£ Zg|dl= &2t
ZYds EES isoflavone, flavone,
anthocyanin, tannin, catechin 52 F33l= Aoz AU
EFReE A EA ] de] EEHo] Ith5.21). e &
AshH=s th2] hydroxyl (-OH)71& @A 2 of e 3
7} Agfshs 540] glo] Akl e, el Al B
7h e Aeg Hawa 9lvk21-23). Ed-otdr 2
< 70% AEHEE FE3 T F TeldE FEs ST
A3} Table 12} Zth 477} 12.22 mg GAE/gO. 2 7]—”
= e a 39l Zo] 3.77 mg GAF/gC &2 1 U
2 Eokom g3, ad7]9l, Fatof, %i—"r“&ﬂﬂ
2.45~2.99 mg GAE/go 2 YETH(p<0.05). Hossain &
4L QAN Z Mets FEE9 Zvs FFS 511
mg caffeic acid equivalent/g S 2 X 13}9 1 Ozgen 5(25)
26 L AR F e I A 124.5~207.6 mg
GAE/100 mLe] H$jztn ®13}ith Liu 526 4 T
3ol % 3w dHeko] 22.27~139.71 mg GAE/100 go &
EZd) w2}t 2o]7} S-S K153 3 Patthamakanokporn
TQNe Faet gujore] FejHlE FHFE 714113 mg
GAE/100 g} 54 mg GAE/100 g© & 7}z B33t} Yu
S(28) L Futols B, T2 AR RSt FYuE
aks =43k A3t 747) 4.67 ug/mg, 25.47 ug/mg, 7.99
ug/mg O 2 H33lSIth o] 9} o] Z-& FHe| Yol

flavonoid,

ZelvE gl o7t e AL 2, A5 FE, 715,
E A, 30 5ol Z47] tEdiA v EEna
g = tk12). L2 HE C, E, BItREI 2L it
s} vletvle] ¥ FFo| L free radical 271282
A7 =5 T 22y o] el ditksl 27
©] 80% o]/ HIER! o]9]e] EHA HEHE Fo

x4 AdEo] #HEd Edo]H o] E9] free radical *ﬂ”
= Bl kst 28-S vehita BaE vb 2doh29).

DPPH radical 274s
DPPHE Z & B8 JEME free radical 2 343}
40 9l B43} vhpa hydrogen radical®] AAFE 1o}
o] s o g = 54 7RIth o] oA =
A =7} 29 DPPH radical &~7%°] & A& 2|1 3th30).
dof-o}d )] 24U 2] DPPH radical 2752 543 23t
Fig. 13} 2T} A8 %% | mgmLol & 13.52~61.73% &
YelRa 5% 7t wel 275 dRkd o Frtsio]
25 mg/mLoﬂ/ﬂ 31.46~92.80%, 5 mg/mLCﬂ]/\i 43.46~93.00%
=2 YeERtE A Fe BE sEoA g2 ARHET &
2GS BT 2.5 mgmL o]39] wxdd =
xFo g ALE-3h ascorblc acide] #44(95.26%)3} 5
o] gikshso] e A2 YERG = (p<0.05) 01%
2o ol ili‘—: Az} o] JE AS ¢ F
W, 8 7P B @A Holw ARe] 1/2°ﬂ &l
© &%= B3th Rho 53N AF/ WgS +&

ﬂ‘lm}mﬂd

_O‘L

%
o

_4

B Ascorbic acid mdragon fruit D green kiwi papaya

O pineapple E pomegranate Myellow mango

o]
5]

g

20

DPPH radical scavenging activity (%)

0

1 mg/mL 2.5 mg/mL

Fig. 1. DPPH radical scavenging activity of imported tropical and
subtropical  fruits. Values with different small letters are
significantly different at p<0.05 among various fruits.

Values with different capital letters are significantly different at p<0.05 among
concentrations.

Table 1. Total polyphenol contents of imported tropical and subtropical fruits

Dragon fruit

Green kiwi Papaya

Pineapple Pomegranate Yellow mango

mg GAE/g 245+0.07° 2.9940.15"

2.53+0.26'

3.7740.26" 1222+047 2.55+0.15"
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(p<0.05). %= Z7lel wel 2A%E ZE A5 297
° 2 F7ksto] 2.5 mg/mLoll A 18.15~78.40% = WHEFREIL,
5 mg/mLol| A= 28.16~9898% = A1 > A=k 31 > 1)<l
§Z > 7|9 > Fhutol > &3} £O = VENHTHp<0.05).
e &A%l 7P e §319] 351 o)ide|len &
At 291 ascorbic acid(98.23%)¢} thE3d EAdo|Att.
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Fig. 2. ABTS radical scavenging activity of imported tropical and
subtropical fruits. Different small letters above the bars indicate
significantly different at p<0.05 among various fruits.

Different capital letters above the bars indicate significantly different at p<0.05 among
concentrations.
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Superoxide anion radical< hydrogen peroxide (HO,),
hydroxyl radical (OH '), singlet oxygen 5] A7A4| 2 28
af] A g AR x2S E3A)E 540] 2 radical®l
tH34). Eofi-olE ] 2 2] superoxide anion radical 2275
< 543 A3+= Fig. 3% 2t AlE¥E 1 mg/mLoiA
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A 45.86~86.63% = Ttitob= A T R4 P B
27%5S B AR HANEE 1Y B 25
B Thp<0.05). FPhET-C2 AF2-3 ascorbic acidE &
o) Lhehix) erol & Aol AFER BE WAL
superoxide anion radicals ¥23l= T0] §le o=
Uelton o]#d A= Jeong (352 AelA
vitamin C, vitamin E, BHA, BHT 59 A& stslkA]| 7}
superoxide anion radical £~ 52 YERAA] &3t Ha
@ 87 Skl
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Fig. 3. Superoxide anion radical scavenging activity of imported
tropical and subtropical fruits. Different small letters above the
bars indicate significantly different at p<0.05 among various fruits.

Different capital letters above the bars indicate significantly different at p<0.05 among
concentrations.
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ol Tl FRAP 84S F3E2 Uil A=
Fig. 49} 2t} A& 5% 1 mg/mLolA & 0.02~0.14 abs=
YEPE L 2.5 mgmLol A& 0.05~0.15 abs2 2 W3k} ¢191
O} 1 o] %8 FEoA frolA o R F7Fste] 5 mg/mLell
A& 0.10~0.37 absZ Ttatolr} 7bY E=9km 1 theo g
719 > 3RRIelE = AF > &3 > A=Y ol
(p<0.05). Guo F(37) 28% 42| FRAP €45 54
Azt B Ao AHee LT FdolA 719 > A
> 90l & > Fa o2 = YeElgttn B sk
Ago] Aol fALe A Bt o] Zo| dhts) 413
Wl whet Alge] 24 =t tEA Y e
kst Attt 2% 2l et ¥h-8- mechanisme] 27| 2
£ Ao Ui v F =t g2r] gid Ao s
HaE 3 9Avk36). wets Alwe] datst 242 ook
W F 7R o)e] W o® HrlelrlE AAska vk
(27,36).
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Fig. 4. FRAP of imported tropical and subtropical fruits. Different
small letters above the bars indicate significantly different at p<0.05
among various fruits.

Different capital letters above the bars indicate significantly different at p<0.05 among
concentrations.

Tyrosinase X3l &1}

7o) ZAste MM melanine FEI| A L
melanocyte©l| 4] tyrosinaseE A EAZ 319 tyrosine 2
FH A e 9 Adw EA8H= melanine A2
Az AR REH )5S Boske 98 sHT e
ot S AaFF o R ooz a1 B w35 HXATH
5ok kel A<lo] H7 = ghrk3g). i AAdE Wehd
< A 3 == F8lE7] oJH7] wfiZel melanin 339
FE A tyrosinase &3-S Adllst= A ©§A A7)
o] Fo1#] 12 31 TH(38). Mushroom tyrosinase &4E |83}
o] Gojj-oldd] B tyrosinase A3l &5 S A=
£ Fig. 5¢ 2tk A8 % 1 mgmLol| A& 287]$17}
2961%= 71 2k AF7t 44.09% = 7Y =9kt =

S7toll whet s &) F7he mlnlEte] 2.5 mg/mLeof Al
39.79~53.79%, 5 mg/mLolA| 45.72~67.28%5 LERIA S
W 3 AR RIS, S e AlREY 22 dE
YERH 2 tHp<0.05). Shin 5(40)& 9] F2529] tyrosinase
A S 543 A7} 1,000 ppmel| A= tyrosinase A 3
gAdo] YERA] ¢49kar 10,000 ppmol A A A 17.71%, 3
% 1681%, BIZ 12.59%S Ho|n zt 292 20% o]&}e)]
we A gE JERitia B8k th40). Chung 5
o] A32)°l14] gold, green, red 71919 tyrosinase A3l &
e % 7 vt Sk 43S Yeho] 5 mgmL
oA 35.17~43.11%, 10 mg/mLolA 44.09~50.00%, 20
mg/mLel| A 57.06~86.76%5 YEFN AL F 3= ol
=L o2 A adrt vt Hasle] £ 3] Az
b= thd Aol & BATh
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Fig. 5. Tyrosinase inhibitory activity of imported tropical and
subtropical fruits. Different small letters above the bars indicate
significantly different at p<0.05 among various fruits.

Different capital letters above the bars indicate significantly different at p<0.05 among
concentrations.
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S5 1 mgmLol e 277} 042 absZ 7FE 9k gelof
Zo] 017 absE 1 U 22 =T AR F& F7)
uet SdEE fFoHoer Frhete] 2.5 mg/mLellA
0.24~0.98 absE YERNS 3L 5 mgmLol A= €371 0.34
abs® 7P Wk A 77} 1.28 abs®E §-3ETE 374 o] A}
o] 31 & Kol 71 =/ Vel o FAtzTel
ascorbic acid(1.25 abs)2} )53} tH(p<0.05). ©] 24 A7
EFR'S andow A E RS € S U B

v oX,

[¢]



582

o

A9 23 SdE L vs dFol =2 AlEAA =7
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Fig. 6. Reducing power of imported tropical and subtropical fruits.
Different small letters above the bars indicate significantly different
at p<0.05 among various fruits.

Different capital letters above the bars indicate significantly different at p<0.05 among
concentrations.
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