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(mm’é’f@on: Nutrients Content of Thai fruits for Health and Value-added

Abstract

Nowadays, the increasing of prevalence of chronic non-communicable diseases in developing countries is
becoming a serious major public health problem. The cause of those diseases in people comes from the
change in their diet and lifestyle especially decreasing the consumption of fruits and vegetables which are
considered a high risk factor for those diseases. The aim of the present study was to determine dietary
fiber (soluble and insoluble dietary fiber) content as following AOAC method as well as to determine the
amount of carotenoids and flavonoids content by HPLC method in seven types of fresh fruits (21
varieties) purchased from 3 local markets in Bangkok during July 2008 to May 2009, with the exception
that the carotenoids content was analyzed only in 5 varieties of ripe durians. Analysis data showed that
the dietary fiber contents of seven varieties of fresh fruits were ranged from 0.71 to 3.58 g/100g edible
portion. The highest total dietary fiber was found in durian, guava, ripe banana, ripe papaya and pineapple
with ranging 1.84 to 3.58 g/100 g edible portion. Especially, durian; Chanee and Mhon thong varieties
showed the greatest amount of soluble fiber and insoluble fiber with approximately 1.14-1.48 and 1.92-
2.44 ¢/100 g edible portion following by banana: leb mu nang with 1.04 g/100 g for soluble fiber while
guava, papaya; Holland variety, banana; Nam-wa and pineapple; Phuket showed a good source of
insoluble fiber (1.66 - 2.32 g/100 g). For carotenoids contents (lutein, zeaxanthin, beta-cryptoxanthin,
lycopene, alpha-carotene and beta-carotene); Durian Kradom, Chanee and Puang manee showed the
highest content of carotenoids, especially durian Puang manee showed the greatest sources of lycopene
(17.47 Mg/100g) and beta-carotene (320.87 |g/100g) while durian Kradom found about 232.44
Mg/100g. Among the concentration of total flavonoids in the fruits, it was found that ripe durian and
pomelo varieties showed the highest values (10387.59 and 10885.24 |g/100g, respectively) and followed
by guava ; specially Pan see thong variety (6037.85), pineapple (5957.59), ripe banana (4463.84), papaya
(2911.56) and lastly mangosteen (2685.10 Mg/100g).

Even though, analysis data indicated that ripe durian is not only a good source of dietary fiber but
also the greatest source of carotenoids and total flavonoids content. However a large consumption of
durian may cause weight gain due to high carbohydrate and calorie contents. Therefore, for consumer,
considering the amount of fruit intake or portion size is very important to get the highest benefit from

eating fresh fruits.



Keywords: Fruit; Durian; Banana; Guava; Pineapple; Pomelo; Mangosteen; Papaya; Dietary

fiber; Carotenoid; Flavonoid
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3 wazgUnsmunan 2)

v v Vv v v
M9 3 USinaeslee s yiianaza1e1in (Soluble dietary fiber; SDF) tazwiiaf liaza1e1ii (Insoluble dietary

fiber; IDF) ttaz 1001411511911 4@ (Total dietary fiber; TDF) Tuwa lffiian1aq

Fonmulne Fonmmdangu Jsormnsviiad Tormsviiaithi Tsormnsitavian Tsormnitanan
azanenin azanenin ("51/100 n3%) donaliniianiog

(331/100n5%) (M3/10005%) v3lan (n5)

ndaely Banana, Khai 037+0.11 1.31£0.15 1.68 +0.22 0.81+0.11
variety (0.29-0.49) (1.15-1.43) (1.43-1.86) (0.69-0.89

néheiih Banana, Nam-wa 0.90+0.17 1.81£0.15 2714031 1.44£0.16
variety (0.71-1.05) (1.65-1.93) (2.36-2.90) (1.25-1.53)

né”;mﬁuﬁaun Banana, Leb mu 1.04 £0.20 1.42 £0.31 2.46 £0.36 1.35+0.20
nang variety (0.81-1.17) (1.14-1.75) (2.19-2.87) (1.20-1.58)

né’uawau Banana, Hom 0.67+0.13 1.15+0.16 1.82+0.25 0.96+0.13
variety (0.55-0.80) (0.99-1.32) (1.65-2.11) (0.87-1.12)

ETTLAMIR Durian, Kan yao 1.01 +0.05 0.60 = 0.03 1.60 + 0.05 0.80 = 0.03
variety (0.96-1.06) (0.57-0.62) (1.57-1.66) (0.78-0.83)

nﬁﬂuﬂisau Durian, Kradum 0.77 £0.11 1.64 £0.17 2.41+0.19 1.40 £0.11

variet (0.58-0.88) (1.39-1.91) (2.13-2.62) (1.23-1.52)
y
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Fomulng Fommdangu lsormswdiail Tormsviiaithi Tormsimun Tormsanan
avaeni avaeni (P53/100 n3n) Aowalimilemie

(M53/100n5%) (N53/100n5%) 131an (n3)

NITYUBEU Durian, Chanee 1.14 £ 0.09 2.44 +0.41 3.58+0.49 2.08 £0.28
variety (1.04-1.21) (2.07-2.88) (3.11-4.09 (1.80-2.37)

NEFEUNIWD Durian, Puang 0.74+0.21 1.95+0.63 2.69+0.84 1.48 + 0.46
manee variety (0.50-0.90) (1.26-2.248) (1.76-3.37) (0.97-1.85)

nﬁﬂumaumq Durian, Mhon 1.48£0.21 1.92 £0.21 3.39+0.19 1.70 £0.09
thong variety (1.32-1.71) (1.73-2.15) (3.19-3.55) (1.59-1.77)

W3Ry Guava, Kim chu 0.63 +0.05 2.32+0.62 2.95+0.58 3.63+0.71
variety (0.59-0.69) (1.75-2.98) (2.43-3.57) (2.99-4.39)

vl%'”mﬂu?mm Guava, Pan see 0.65+0.07 2.14 £0.49 2.78 £0.55 3.42+0.68
thong variety (0.61-0.72) (1.75-2.69) (2.36-3.41) (2.90-4.19)

UzAZAOLUAM Papaya, Khak 0.65 £ 0.27 0.77 + 0.64 1.42 £0.59 1.84+0.77
dahm variety (0.33-0.79) (0.20-1.56) (0.83-1.98) (1.08-2.57)

usaATN® aammuﬁ Papaya, Holland 0.19 +£0.01 1.84 +£0.05 2.03 +£0.04 3.04 +£0.06
variety (0.19-0.20) (1.80-1.89) (1.99-2.07) (2.98-3.11)

wﬂﬂﬂ Mangosteen 0.48 £0.05 0.51 £0.15 1.00 £0.12 0.77 £0.09
(0.45-0.54) (0.43-0.69) (0.89-1.13) (0.69-0.87)

#uTovuaanmn Pomelo, Khao tang 0.50 £0.22 0.23 £0.34 0.73 £0.29 0.91+0.37
kwa variety (0.36-0.76) (0.01-0.62) (0.42-1.01) (0.53-1.26)

ﬁﬂamnﬁyﬁa Pomelo, Khao num 0.68 £0.17 0.31£0.15 0.99£0.32 0.91 £0.29
phung variety (0.56-0.87) (0.21-0.49) (0.80-1.36) (0.74-1.25)

duTovlng) Pomelo, Khao yai 0.58 +0.05 0.35+0.26 0.93 +0.32 1.16 £0.39
variety (0.52-0.63) (0.06-0.56) (0.58-1.18) (0.73-1.48)

FuTenesd Pomelo, Thong dee 0.59 +£0.09 0.40 = 0.06 0.99 +0.06 1.24 +£0.08
variety (0.51-0.69) (0.35-0.46) (0.92-1.04) (1.15-1.29)

duTewuiuay Pomelo, Tuptim 0.63 £0.03 0.17 £0.02 0.80 +0.05 0.96 +0.06
sayam variety (0.61-0.67) (0.16-0.19) (0.77-0.85) (0.92-1.02)

fuilzsagiia Pineapple, Phuket 0.18 0.06 1.66 + 0.50 1.8440.52 1.88+0.53
variety (0.13-0.24) (1.12-2.11) (1.30-2.34) (1.33-2.39)

dulzsanismn Pineapple, Sri 0.16 £0.05 0.55+0.40 0.71 £0.36 0.71 £0.36
racha variety (0.11-0.20) (0.27-1.01) (0.47-1.12) (0.47-1.13)

5189115 ] 1A RS (Mean + Standard deviation) 1182 Range (N1 @0 100 nuauNnnu18; ¢/100g of edible portion)



W SDF (g/100g)
@ IDF (g/100g)
W TDF (g/100g)
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51U 1 uaaalSinaleemswiiaaien luwa ldisuase 100 n5u

nilomihe3Taa (nu)

35

2.5

1.5
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~ = ~ oA v a Y a 1 ..
MINN 4 L‘]JﬁEl‘lJmEl‘]JleENmeWBE] (@a']ﬂ) ﬂmJiﬂJ1m"ll’fN18@1ﬁ1§1uwa"lu%uﬂmﬁﬁ] (mean + standard dev1at10n)

yilana 18 SreenaIn Fiaazaoni1ld ¥iialiazaeri Tgonsiane
Type of fruit Market Soluble fiber Insoluble fiber Total dietary fiber
(NSW/100 NFY) (M51/100 NTY) ("51/100n5)
Banana (ripe) aana n 0.70+ 0.22 1.46 + 0.33 2.15+ 0.53
nd0gn Aa1A AN 0.79 + 0.40 1.28 + 0.38 2.07+ 0.66
AAALILA/ AR 0.74+ 0.32 1.53 + 0.20 228+ 0.46
Anae 0.74 = 0.30 1.42 £ 0.31 2.17 £ 0.51
Durian (ripe) ~ Aa1aln 1.17+ 0.20 1.61 + 0.87 277+ 0.99
NiFoUGN Aa1A AN 1.28 £ 0.39 1.58 = 0.89 2.86+ 1.11
ARALILA/ UUNY3 1.18 + 0.16 177+ 1.16 2.95+ 1.8
Anag 1.21+ 0.24 1.65 £ 0.86 2.86 + 0.98
Guava amaln 0.70 = 0.02 222+ 0.66 2,92+ 0.69
Pﬁbﬁﬁﬂ 019 BAN 0.60 = 0.01 248 £ 0.71 3.08+ 0.70
AA1ALINLA/ FATeN 0.61+ 0.01 1.99 + 0.34 2.60 + 0.34
Anae 0.64 = 0.05 223+ 0.51 2.86 % 0.51
Papaya (ripe) aaaln 0.49 + 0.41 1.02+ 1.15 1.51+ 0.74
UzazNoEN Aa1A AN 0.37+ 0.26 1.08 + 1.13 1.45+ 0.88
AAALILA/ AR 0.49 = 0.40 1.46 + 0.39 1.95 + 0.06
Aunae 0.64 £ 0.31 122+ 0.73 1.68 = 0.53
Mangosteen aaaln 0.45 0.69 1.13
jane Aa1A BAN 0.54 0.43 0.97
AIAUV LA/ R8N 0.46 0.43 0.89
Ainae 0.48 £ 0.05 0.51+ 0.15 1.00 + 0.12
Pomelo ama’ln 0.63 = 0.08 026+ 0.18 0.89 + 0.12
#ule Aa1A BAN 0.58+ 0.18 035+ 0.23 0.93+ 0.29
A1AVLLA/ ﬁTc’I']EH/']hﬂ 0.70+ 0.24 031+ 0.17 1.01 £ 0.37
W UATATEITUIIY
Anag 0.65+ 0.18 0.31+ 0.18 0.95+ 0.28
Pineapple aaaln 0.17+ 0.01 0.75+ 0.53 0.92+ 0.54
dulesa AAIN 0 AN 0.16 + 0.05 1.00 + 1.04 1.17 £ 0.99
ADIAVULLA/ AR 0.17+ 0.09 1.56 + 0.77 1.73 £ 0.87
Anae 0.17 + 0.05 1.10 + 0.73 127+ 0.74

g ' A VoA ° o ' o ' ' ¥y & A
318\111!“?1!1]1“’11 RAY LASANUVYUVUNINTIIU RIUIUNIDYNN 3 ﬂmmmawaulllﬂuﬁ%uﬂ)

Kruskal Wallis test for soluble, insoluble and total dietary fiber showed no significant (p > 0.05) differences among

markets in each type of fruit.
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d' = =} a a 1 @ Sld' 1 1 = [ ..
MINN S LﬂiEJTJL‘VIElﬂﬂﬁll'lmqlilfnﬁﬁ%uﬂﬁ']\i"] ﬂuwa'lwagiuﬂqnmmﬂu (mean + standard deviation)

G‘f}awa‘lﬂ’ 18@']1413%1?@@3@1&1‘;1 GlfJfJﬁ/iﬁﬁlfﬁﬂllliﬁ%Eﬂﬂ‘Ij’W 18@11415%\114%@
(NSW/100 NF) (N5W/100 NFY) (NSW/100n5W)
naae'l 0.37+0.11 1.31£0.15 1.68 +0.22
& 0.90+0.17 1.81+0.15 2714031
T TTLI IR 1.04 £0.20 1.42 031 2.46 +0.36
ndeviow 0.67+0.13 1.15+0.16 1.82+£0.25
Aunad 0.74 = 0.30 1.42 £0.31 2.17+0.51
NEouiueN 1.01 +0.05 0.60 + 0.03 1.60 +0.05
NEoUNILA 0.77+0.11 1.64+0.17 241+0.19
N5 Uyl 1.14+0.09 2.44+0.41 3.58+0.49
NEFoUNNA 0.74+0.21 1.95 +0.63 2.69+0.84
‘VJGEJH‘HIIE]H‘V]'EN 1.48 £0.21 1.92+0.21 3.39+0.19
Anae 0.98 + 0.30 1.70 = 0.64 2.68+0.77
WS aRug 0.63 £ 0.05 2.32+0.62 2.95+0.58
S auiludnes 0.65 % 0.07 2.14+0.49 2.78 +0.55
Aunag 0.64 = 0.05 2.23 +£0.51 2.86 % 0.51
ULAZNOUUNAT 0.65+0.27 0.77 + 0.64 1.42 +0.59
uzaznedoaLaus 0.19+0.01 1.84 +0.05 2.03 +0.04
Anae 0.46 +0.31 1.22+0.73 1.68 + 0.53
WG 0.48 +0.05 0.51+0.15 1.00 +0.12
Anae 0.48 + 0.05 0.51£0.15 1.00 £ 0.12
&}MTGGUT’JLLGNFI'J"I 0.50+0.22 0.23+0.34 0.73+£0.29
FuTonniig 0.68 % 0.17 0.31+0.15 0.99 +0.32
duloumlvg 0.58 +0.05 0.35 +0.26 0.93 +0.31
dulonosd 0.59 = 0.09 0.40 % 0.06 0.99 +0.06
duTouniuaey 0.63 = 0.03 0.17+0.02 0.80 = 0.05
Anae 0.65+0.18 0.31£0.18 0.95 £ 0.28
duilzsagiia 0.18 +0.06 1.66 = 0.50 1.84 +0.52
duilzsaaisim 0.16 + 0.05 0.55 + 0.40 0.71+0.36
Anae 0.17 £ 0.05 1.10 £0.73 127 +0.74

No significant differences among the amount of total, soluble and insoluble dietary fiber in each type of fruit evaluated by

Kruskal Wallis test at p > 0.05.
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v J
TuniFeu 5 meiufvesIng

1
Mean

Name Carotenoids Standard Median' Minimum' | Maximum' 1 Serving
deviation (mean + SD)

Muen

(Kan yao) alpha-carotene 8.61 1.68 8.44 7.08 11.67 431+0.84
beta-carotene 54.17 15.03 54.66 38.64 70.89 27.09 £7.51
beta-cryptoxanthin 4.87 0.25 4.92 4.59 5.27 244 +£0.12
lutein 7.21 0.76 7.11 6.39 8.53 3.60 +0.38
lycopene 1.38 2.14 ND ND 4.16 0.69 + 1.07
zeaxanthin 11.37 2.76 10.86 8.42 15.10 5.69 +1.38

nN3zAY

(Kradum) alpha-carotene 79.09 6.64 78.89 70.59 88.19 45.87 +3.85
beta-carotene 232.44 27.68 234.69 200.72 262.20 134.82 £16.05
beta-cryptoxanthin 26.80 1.01 26.96 25.62 28.13 15.54 £0.58
lutein 32.35 1.04 32.25 31.22 34.20 18.76 £ 0.60
lycopene 6.91 10.71 ND ND 20.79 4.01 £6.42
zeaxanthin 49.44 3.68 48.01 45.86 54.89 28.67+2.13

¥l

(Chanee) alpha-carotene 47.23 36.38 45.19 11.38 88.15 27.39+21.10
beta-carotene 84.54 51.84 84.82 28.33 142.53 49.03 +30.07
beta-cryptoxanthin 17.58 9.76 17.90 6.18 28.00 10.20 £ 5.66
lutein 22.53 10.62 22.01 11.46 35.14 13.07 £6.16
lycopene 11.62 10.36 12.47 nd 21.75 6.74 +6.01
zeaxanthin 37.47 19.98 35.48 16.23 62.72 21.73 £11.59
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Name Carotenoids Mean' | Standard | Median' Minimum' | Maximum' 1 Serving
deviation (mean + SD)
WIN
(Puang ma nee) alpha-carotene 38.55 21.80 34.70 15.79 65.31 21.20£11.99
beta-carotene 320.87 186.68 250.86 148.02 566.01 176.48 + 102.97
beta-cryptoxanthin 17.80 7.37 20.44 8.53 24.74 9.79 +£4.05
lutein 18.16 7.47 20.20 8.83 25.52 999 +4.11
lycopene 17.47 6.49 21.22 8.83 22.29 9.61 +£3.57
zeaxanthin 20.21 8.97 21.61 9.40 29.67 11.12 £4.94
HUDUNDY
(Mhon thong) alpha-carotene 7.79 3.26 5.85 5.38 12.19 3.90+1.63
beta-carotene 41.51 2.40 41.28 37.57 44.08 20.76 £1.20
beta-cryptoxanthin 5.85 2.45 4.35 4.17 9.18 292 +1.22
lutein 7.96 3.31 6.74 4.83 12.13 398 +1.65
lycopene 2.80 2.17 4.12 ND 4.35 1.40 +£1.08
zeaxanthin 11.95 6.23 9.68 6.02 19.76 597+3.12
'51991uHa VA 3N LA UA R AIIINNTAATIZH ADIF 19N IUIUR DT AREITY 3 Had
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31]"7’; 3 nlSeudendSnameanuaTsiiu wdwa Tsiiv wdnddTausuiiy gitu lalaih sagduauiiulunSeumeiug
A9 dorimiin 100 n3uan Tagld One-Way ANOVA 1az 1% Tamhane’s T2 nagouaNuLana19vesanslsenouun s
WOURITIAAT * p value < 0.05 uag 0.01 (lavsirdnysimiloufunaashilSinaassznevualsivesdmeiuii p <
0.0 waziil *ﬁwﬁmgjmﬁaﬁaé”ﬂymam’jnmnﬁmﬁuﬁ p < 0.05) : Mean graph of carotenoids in each type of Durians 100 g
and parametric statistics test showed significant differences in the same alphabet (* indicated p < 0.05, without * indicated p <

0.01) using One-Way ANOVA and for multiple comparisons test used Tamhane’s T2 (data were normal distribution but not

homogeneity of variance)
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Name Flavonoids Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation

nade 1y Epigallocatechin (EGC) 72.39 112.15 ND ND 217.22 34.75 53.83
Catechin 266.93 413.59 ND ND 811.99 128.13 198.52
Epigallocatechin 3-gallate 626.26 153.64 568.98 487.87 842.93 300.61 73.75
(EGCQG)
Epicatechin (EC) ND ND ND ND ND ND ND
Epicatechin 3-gallate (ECG) 339.58 489.54 47.85 ND 983.61 163.00 234.98
Myricetin 906.38 770.64 1004.50 ND 1715.08 435.06 369.91
Quercetin ND ND ND ND ND ND ND
Luteolin 51.87 80.45 ND ND 161.94 24.90 38.62
Hesperetin 1146.28 845.89 858.34 375.71 2245.92 550.21 406.03
Kaemferol 686.31 399.35 488.31 365.21 1197.88 329.43 191.69
Apigenin 718.39 176.33 745.74 505.01 909.05 344.82 84.64
Isorhamnetin ND ND ND ND ND ND ND

J 1 { a 4 g} o v [l a o U
'Treuraveura luesal uAIRAEINMI AT IEHEBIFIVINTIUIUAIEINTHARYINY BRG]

~ ' I~ v YR Aa ]
HvhedluluTasnsuae 100 nudunnu’ld  ND = not detectable
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
ndanith | Epigallocatechin (EGC) 320.97 497.52 ND ND 989.12 170.12 263.69
Catechin 108.26 98.82 103.99 ND 221.79 57.38 52.38
Epigallocatechin 3-gallate (EGCG) 665.90 423.49 787.88 143.13 1089.87 352.93 224.45
Epicatechin (EC) 124.43 192.78 ND ND 376.44 65.95 102.71
Epicatechin 3-gallate (ECG) 1485.87 98.07 1506.61 133.73 1624.04 787.51 51.98
Myricetin 1072.92 977.97 1033.27 ND 2207.78 518.32 547.63
Quercetin ND ND ND ND ND ND ND
Luteolin ND ND ND ND ND ND ND
Hesperetin 472.34 77.31 455.48 394.72 575.23 250.34 40.97
Kaemferol 665.70 172.34 617.37 459.54 903.21 352.82 91.35
Apigenin 891.86 443.40 1092.81 324.00 1271.88 472.69 235.00
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
ndo Epigallocatechin (EGC) ND ND ND ND ND ND ND
GHEGITE
Catechin ND ND ND ND ND ND ND
Epigallocatechin 3-gallate (EGCG) 655.57 60.48 625.71 602.52 744.97 360.56 33.27
Epicatechin (EC) ND ND ND ND ND ND ND
Epicatechin 3-gallate (ECG) ND ND ND ND ND ND ND
Myricetin 581.55 532.50 555.68 ND 1204.31 319.85 292.88
Quercetin ND ND ND ND ND ND ND
Luteolin 44.34 68.70 ND ND 134.95 24.39 37.79
Hesperetin 429.05 59.41 42417 362.35 526.38 235.98 32.68
Kaemferol 574.85 124.80 572.06 419.92 726.01 316.17 136.89
Apigenin 766.46 600.07 1053.24 ND 1256.24 421.55 330.04
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
nAoVoN Epigallocatechin (EGC) 254.77 257.59 197.07 ND 567.49 135.03 136.52
Catechin 149.69 119.81 119.81 ND 266.00 79.33 63.50
Epigallocatechin 3-gallate (EGCG) 322.45 220.98 378.54 51.92 555.79 170.90 117.12
Epicatechin (EC) 135.26 111.25 161.11 ND 246.30 71.69 58.96
Epicatechin 3-gallate (ECG) 471.55 286.11 400.56 185.39 830.20 249.92 151.64
Myricetin 160.67 140.00 140.00 ND 321.37 85.15 74.20
Quercetin ND ND ND ND ND ND ND
Luteolin 43.88 67.99 ND ND 134.22 23.25 36.04
Hesperetin 884.58 941.55 302.98 247.47 2110.39 468.83 499.02
Kaemferol 1188.52 258.28 1211.34 875.82 1468.09 629.91 136.89
Apigenin 569.64 321.01 390.62 335.58 1016.26 301.91 170.13
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
nfﬂu Epigallocatechin (EGC) 324.73 172.15 412.66 140.05 507.85 162.37 86.08
Muen
Catechin 7931.77 1871.99 9077.66 5867.84 9569.79 3965.86 936.00
Epigallocatechin 3-gallate (EGCG) 160.20 201.83 39.99 ND 387.35 80.10 100.91
Epicatechin (EC) 869.91 119.42 860.38 734.71 1025.95 439.64 65.51
Epicatechin 3-gallate (ECG) 1595.06 2471.68 ND ND 4872.82 957.04 1310.84
Myricetin 1152.01 564.78 1557.75 508.08 1570.56 576.01 282.30
Quercetin ND ND ND ND ND ND ND
Luteolin 283.65 17.34 284.12 265.53 311.04 141.82 8.67
Hesperetin 940.54 950.88 272.03 232.85 1992.18 470.27 475.44
Kaemferol 1012.03 544.57 780.60 525.99 1609.62 506.01 272.29
Apigenin 782.06 162.27 759.80 633.24 1040.95 391.03 81.14
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
"IQGEJL!ﬂiz@pJ Epigallocatechin (EGC) 463.67 81.73 447.59 380.92 622.56 268.93 47.40
Catechin 3679.33 3927.75 2814.50 ND 8434.34 2134.01 2278.10
Epigallocatechin 3-gallate (EGCG) 137.15 151.05 102.87 ND 371.03 79.55 87.61
Epicatechin (EC) 688.68 199.03 648.46 466.35 1075.23 399.43 115.44
Epicatechin 3-gallate (ECG) 1.78 4.15 ND ND 10.87 1.03 2.41
Myricetin 1825.94 763.26 1747.79 757.76 3041.86 1059.04 442.69
Quercetin ND ND ND ND ND ND ND
Luteolin 254.35 115.21 263.05 41.92 388.19 147.53 66.82
Hesperetin 710.23 457.14 692.30 186.04 1322.43 411.93 265.14
Kaemferol 106.21 120.08 61.66 ND 283.76 61.60 69.65
Apigenin 791.94 209.22 717.93 571.91 1101.62 459.32 121.35
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
N5oUY Epigallocatechin (EGC) 180.47 24.39 180.75 149.78 210.92 104.67 14.15

Catechin 7543.80 1942.86 6886.97 5675.57 10078.52 437541 1126.86
Epigallocatechin 3-gallate (EGCG) 465.06 246.36 340.05 274.33 791.96 269373 142.89
Epicatechin (EC) 492.08 382.86 698.10 ND 784.21 285.40 222.60
Epicatechin 3-gallate (ECG) 57.84 89.61 ND ND 173.59 33.55 51.97
Myricetin 324.87 503.37 ND ND 989.52 188.42 291.96
Quercetin 6.16 9.55 ND ND 19.10 ND ND
Luteolin 264.92 144.77 346.32 78.43 372.13 153.65 83.96
Hesperetin 387.82 198.40 293.48 226.03 649.56 224.93 115.07
Kaemferol 334.32 261.02 466.39 ND 548.82 193.90 151.39
Apigenin 739.42 135.22 726.31 595.29 903.63 428.87 78.43
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
‘Vgﬁﬁlu Epigallocatechin (EGC) 562.48 140.34 538.78 416.85 739.26 309.36 77.19
W
Catechin 86.99 73.72 97.09 ND 165.84 47.84 40.55
Epigallocatechin 3-gallate (EGCG) ND ND ND ND ND ND ND
Epicatechin (EC) 783.35 259.74 703.81 536.81 1137.03 430.84 142.86
Epicatechin 3-gallate (ECG) 50.05 77.65 ND ND 156.73 27.53 42.71
Myricetin 848.35 707.89 978.55 ND 1578.86 466.59 389.34
Quercetin ND ND ND ND ND ND ND
Luteolin 347.78 270.64 494.27 ND 557.79 191.28 148.85
Hesperetin 540.79 226.18 564.77 272.93 785.78 297.44 124.40
Kaemferol 322.63 460.32 51.75 ND 917.62 177.45 253.18
Apigenin 689.42 160.76 661.85 524.59 898.60 379.18 88.42
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
nﬁﬂu Epigallocatechin (EGC) 177.51 231.40 89.56 ND 537.62 88.76 115.70
NUaUND
Catechin 5504.65 3876.79 6002.30 ND 10435.70 2752.33 1938.40
Epigallocatechin 3-gallate 635.22 421.93 765.25 ND 992.36 317.61 210.96
(EGCG)
Epicatechin (EC) 446.79 479.28 410.24 ND 948.36 223.39 239.64
Epicatechin 3-gallate (ECG) | 2837.61 3183.87 2056.68 ND 7259.51 1418.81 1591.93
Myricetin 2087.83 156.87 2065.67 1897.78 2383.92 1043.91 78.43
Quercetin 255.41 344.54 ND ND 792.02 ND ND
Luteolin 249.60 160.51 305.59 ND 383.85 124.80 80.26
Hesperetin 687.98 518.51 568.09 147.38 1486.57 343.99 259.25
Kaemferol 814.21 695.16 725.50 ND 1868.87 407.10 347.58
Apigenin 472.71 329.03 522.48 ND 845.10 236.35 164.51
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
AaRug Epigallocatechin (EGC) 748.17 580.59 1093.41 ND 1178.83 920.24 714.13
Catechin 109.69 169.93 ND ND 331.54 134.91 209.01
Epigallocatechin 3-gallate (EGCG) 96.56 138.30 14.79 ND 277.76 118.77 170.11
Epicatechin (EC) 228.69 89.36 245.71 120.79 321.19 281.29 109.91
Epicatechin 3-gallate (ECG) 41.89 65.24 ND ND 136.28 51.52 80.25
Myricetin ND ND ND ND ND ND ND
Quercetin ND ND ND ND ND ND ND
Luteolin ND ND ND ND ND ND ND
Hesperetin 1990.74 1031.98 2473.27 636.60 2916.83 2448.61 1269.33
Kaemferol 53.23 82.48 ND ND 162.01 65.48 101.45
Apigenin 455.32 33.27 443.70 420.73 512.76 560.04 40.92
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
N%’mﬂu Epigallocatechin (EGC) 278.31 259.54 256.02 ND 587.03 342.33 319.23
GAIGN
Catechin 142.25 220.50 ND ND 439.07 174.96 271.22
Epigallocatechin 3-gallate (EGCG) 452.68 258.50 568.87 120.80 685.13 566.80 317.95
Epicatechin (EC) 337.40 29.72 340.42 294.32 372.17 415.01 36.56
Epicatechin 3-gallate (ECG) 1293.23 321.94 1376.89 800.25 1628.68 1590.67 395.99
Myricetin 1836.49 2679.60 222.26 ND 5541.57 2258.88 329591
Quercetin 1347.47 1643.49 602.05 ND 3474.09 1657.38 2021.49
Luteolin 1082.07 1124.98 469.66 243.87 2543.87 1330.95 1383.73
Hesperetin 852.06 758.15 430.36 293.09 1848.62 1048.03 932.52
Kaemferol 452.33 328.12 541.23 39.31 779.21 556.37 403.58
Apigenin 277.12 214.70 411.31 ND 422.43 340.85 264.08
Isorhamnetin ND ND ND ND ND ND ND

J 1 { a 4 g} o v [l a o U
'Treuraveura luesal uAIRAEINMI AT IEHEBIFIVINTIUIUAIEINTHARYINY BRG]

~ ' I~ v YR Aa ]
fHvhedluluTasnsuae 100 nudunnu’ld  ND = not detectable




m31an 7 UsnaensolaTruesdyiianiae luwa'l Ineurawiia

Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
ULaeNo Epigallocatechin (EGC) 89.78 139.09 ND ND 271.00 116.71 180.82
HYNAN
Catechin 99.77 154.83 ND ND 313.67 129.71 201.28
Epigallocatechin 3-gallate (EGCG) 659.19 376.69 504.78 335.34 1141.21 856.95 489.69
Epicatechin (EC) 50.37 78.30 ND ND 161.41 65.48 101.79
Epicatechin 3-gallate (ECG) ND ND ND ND ND ND ND
Myricetin 130.48 202.14 ND ND 392.93 169.62 262.78
Quercetin 297.85 202.77 318.22 ND 510.96 387.20 263.60
Luteolin 131.75 137.63 94.63 ND 306.09 171.28 178.92
Hesperetin 1112.11 835.61 594.54 548.37 2211.48 1445.74 1086.30
Kaemferol 527.54 214.65 413.86 350.63 810.50 685.81 279.04
Apigenin 254.48 394.24 ND ND 767.30 330.82 512.52
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min' Max' 1 Serving Standard
deviation mean deviation
urazNo Epigallocatechin (EGC) ND ND ND ND ND ND ND
goaLaua
Catechin ND ND ND ND ND ND ND
Epigallocatechin 3-gallate 540.65 153.20 611.88 338.88 675.10 810.97 229.80
(EGCG)
Epicatechin (EC) 152.42 11991 209.89 ND 262.11 228.63 179.86
Epicatechin 3-gallate (ECG) 66.63 103.34 ND ND 207.38 99.95 155.00
Myricetin 590.46 915.12 ND ND 1813.86 885.68 1372.69
Quercetin 245.17 208.83 271.04 ND 470.65 367.75 313.24
Luteolin 131.23 177.24 34.63 ND 364.49 196.85 265.86
Hesperetin 391.20 6.34 390.87 383.12 400.65 586.80 9.51
Kaemferol 350.32 84.85 302.61 288.41 466.65 525.48 127.28
Apigenin ND ND ND ND ND ND ND
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
wﬁﬂﬂ Epigallocatechin (EGC) ND ND ND ND ND ND ND
Catechin ND ND ND ND ND ND ND
Epigallocatechin 3-gallate 163.43 151.28 136.50 9.44 351.65 125.84 116.48
(EGCG)
Epicatechin (EC) 729.91 70.19 752.82 633.90 809.73 562.03 54.05
Epicatechin 3-gallate (ECG) 197.49 99.19 182.74 94.16 324.66 152.07 76.38
Myricetin ND ND ND ND ND ND ND
Quercetin 71.83 91.99 25.88 ND 193.59 55.31 70.84
Luteolin 165.05 107.34 108.82 81.48 303.21 127.09 82.65
Hesperetin 303.61 87.21 274.74 221.98 416.57 233.78 67.15
Kaemferol 605.20 165.44 529.69 464.20 824.16 466.00 127.39
Apigenin 448.58 225.36 322.72 272.02 749.47 345.41 173.53
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min' Max' 1 Serving Standard
deviation mean deviation
’t,gf}ll Tov1? Epigallocatechin (EGC) ND ND ND ND ND ND ND
UANNIN
Catechin 97.39 180.33 ND ND 392.03 121.73 225.41
Epigallocatechin 3-gallate 326.11 353.74 284.05 ND 738.51 407.64 442.18
(EGCG)
Epicatechin (EC) 554.25 224.55 524.61 306.98 913.76 692.81 280.68
Epicatechin 3-gallate (ECG) ND ND ND ND ND ND ND
Myricetin 191.89 218.80 134.00 ND 525.94 239.86 273.50
Quercetin ND ND ND ND ND ND ND
Luteolin 3293.36 2250.18 3947.42 ND 5326.10 4116.70 2812.72
Hesperetin 586.23 304.34 463.72 344.16 1085.14 732.79 380.43
Kaemferol 1451.47 2165.52 435.14 ND 4919.12 1814.33 2706.90
Apigenin 836.32 157.92 784.94 701.38 1132.69 1045.40 197.40
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min' Max' 1 Serving Standard
deviation mean deviation
Fuloun Epigallocatechin (EGC) 74.98 116.18 ND ND 227.98 68.98 106.89
it
Catechin 46.70 39.84 51.47 ND 91.38 42.96 36.66
Epigallocatechin 3-gallate 376.22 294.10 520.90 ND 619.90 346.12 270.57
(EGCG)
Epicatechin (EC) 1100.51 689.36 684.27 614.44 2030.44 1012.47 634.21
Epicatechin 3-gallate (ECG) 601.53 507.30 679.28 ND 1130.52 553.40 466.72
Myricetin 949.93 828.18 1002.22 ND 1902.95 873.94 761.93
Quercetin ND ND ND ND ND ND ND
Luteolin 4587.61 2644.67 4932.13 1448.83 7448.16 4220.60 2433.10
Hesperetin 1015.01 767.54 665.75 365.79 2024.33 933.91 706.14
Kaemferol 1948.48 951.75 1918.79 871.21 3104.14 1792.60 875.61
Apigenin 179.85 278.78 ND ND 554.12 165.47 256.48
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
#ule Epigallocatechin (EGC) 653.41 529.05 808.72 ND 1171.37 816.76 661.31
12 11y
Catechin 115.56 179.08 ND ND 353.25 144.45 223.84
Epigallocatechin 3-gallate 851.98 186.44 858.67 584.78 1081.79 1064.98 233.05
(EGCG)
Epicatechin (EC) 1051.98 393.44 393.44 820.52 1809.15 1314.98 491.80
Epicatechin 3-gallate (ECG) 396.60 615.82 ND ND 1255.45 495.75 769.77
Myricetin 615.54 567.10 580.57 ND 1292.26 769.42 708.87
Quercetin 223.36 348.51 ND ND 735.82 279.16 435.64
Luteolin 1363.08 1863.90 255.75 65.40 3863.42 1703.85 2329.88
Hesperetin 2189.54 2689.20 472.54 425.16 5722.42 2736.92 3361.50
Kaemferol 660.35 724.62 418.44 ND 1625.12 825.44 905.77
Apigenin 911.54 714.14 1249.82 ND 1513.68 1139.42 892.67
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min' Max' 1 Serving Standard
deviation mean deviation
duTonesd | Epigallocatechin (EGC) 937.35 311.74 815.53 650.83 1375.05 | 1171.69 389.67
Catechin ND ND ND ND ND ND ND
Epigallocatechin 3-gallate 135.78 136.57 107.01 ND 314.10 169.73 170.71
(EGCG)
Epicatechin (EC) 1245.89 298.45 1090.84 1002.35 1631.62 1557.36 373.06
Epicatechin 3-gallate (ECG) 197.96 78.02 244.90 95.51 256.46 247.44 97.52
Myricetin 1338.98 186.29 1347.28 1133.25 1561.01 1673.73 232.86
Quercetin ND ND ND ND ND ND ND
Luteolin 5497.69 1054.72 5427.06 4238.28 6824.59 6872.11 1318.40
Hesperetin 1825.07 290.12 1766.97 1534.88 2269.06 2281.33 362.65
Kaemferol 3361.90 190.79 3326.04 3186.61 3715.79 4202.38 238.49
Apigenin 2003.91 122.06 1966.67 1911.22 2231.29 2504.88 152.58
Isorhamnetin ND ND ND ND ND ND ND
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Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
duToWufly | Epigallocatechin (EGC) 27.64 37.53 ND ND 87.69 33.17 45.04
w1y
Catechin 20.71 43.67 ND ND 105.84 24.85 52.41
Epigallocatechin 3-gallate 417.96 540.33 ND ND 1102.74 169.73 170.71
(EGCG)
Epicatechin (EC) 999.48 424.23 1234.42 507.10 1403.12 1199.38 509.08
Epicatechin 3-gallate (ECG) 548.72 467.54 713.15 ND 1097.13 658.46 561.05
Myricetin 151.13 195.25 ND ND 390.00 181.36 234.31
Quercetin 209.63 215.73 154.18 ND 513.30 251.56 258.87
Luteolin 5420.30 4920.53 6503.30 ND 11156.01 6504.35 5904.64
Hesperetin 1256.27 601.12 1535.75 560.40 2033.07 1507.52 721.35
Kaemferol 1692.74 1150.49 2480.36 271.18 2749.52 2031.28 1380.59
Apigenin 697.63 258.19 512.69 472.52 1031.04 837.16 309.83
Isorhamnetin ND ND ND ND ND ND ND
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m31an 7 UsnaensolaTruesdyiianiae luwa'l Ineurawiia

Name Flavonoid Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
dulesa Epigallocatechin (EGC) ND ND ND ND ND ND ND
Lt
Catechin 265.83 257.50 225.92 ND 573.73 271.15 262.65
Epigallocatechin 3-gallate 691.88 76.86 663.67 601.65 812.86 705.72 78.40
(EGCG)
Epicatechin (EC) 240.53 37.48 256.13 186.83 271.18 245.34 38.23
Epicatechin 3-gallate (ECG) ND ND ND ND ND ND ND
Myricetin 927.28 457.92 650.16 598.85 1584.16 945.82 467.08
Quercetin 361.27 129.37 405.66 199.28 480.70 368.49 131.95
Luteolin 78.29 39.54 95.22 28.02 117.44 79.85 40.33
Hesperetin 413.71 60.09 409.05 351.44 507.39 421.98 61.29
Kaemferol 2042.31 358.38 2127.23 1615.83 2511.13 2083.16 365.54
Apigenin 479.99 32.52 474.68 440.53 536.52 489.59 33.17
Isorhamnetin ND ND ND ND ND ND ND
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m31an 7 UsnaensolaTruesdyiianiae luwa'l Ineurawiia

Name Flavonoids Mean' Standard Median' Min Max 1 Serving Standard
deviation mean deviation
duilzsaa’ | Epigallocatechin (EGC) 785.02 73.22 797.54 695.92 859.95 792.87 73.95
161
Catechin 273.35 257.12 247.23 ND 585.20 276.08 259.70
Epigallocatechin 3-gallate 72.39 10.97 66.34 64.58 89.51 73.12 11.08
(EGCG)
Epicatechin (EC) 736.08 73.37 722.35 653.47 832.48 743.44 74.11
Epicatechin 3-gallate (ECG) 34.54 53.51 ND ND 103.92 34.89 54.05
Myricetin 329.39 255.18 490.74 ND 498.65 332.69 257.74
Quercetin 537.92 255.14 384.36 357.74 878.15 543.30 257.69
Luteolin 469.78 223.31 440.64 235.31 749.66 474.47 225.54
Hesperetin 1549.99 734.95 1403.30 804.44 2445.71 1565.48 742.30
Kaemferol ND ND ND ND ND ND ND
Apigenin 1625.64 417.65 1423.03 1278.40 2173.73 1641.89 421.83
Isorhamnetin ND ND ND ND ND ND ND
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Fruit: Papaya
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Fruit: Pineapple Fruit: Banana
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Fruit: Pomelo Fruit: Pineapple
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Fruit: Guava
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Mean ECG

Mean ECG
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Mean Myricetin
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Mean Myricetin
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Fruit: Guava Fruit: Mangosteen
2000.00 — 1.00]
1500.00 S 050+
(]
[&]
=
=
1000.00— S 0.00—
C
<
)
500.00 — = 050
0.00 T T -1.00 T
1 2 1
Fruit_type Fruit_type
Fruit: Papaya Fruit: Pineapple
600.00 — 1000.00— a*
500.00 — c  800.00
=
400.00 3
‘= 600.00—
>
300.00— s
S 400.00 a*
200.00 )
>
100.00— 20000
0.00 T T 0.00 T T
1 2 1 2
Fruit_type Fruit_type
Fruit: Pomelo
1400.00— i
1200.00—]
£
o 1000.00—
0
S, 800.00
=
— 600.00—
]
()
S 400.00—
a b
200.00
0.00 T T T T T
1 2 3 4 5

Fruit_type



Mean Quercitin Mean Quercitin

Mean Quercitin
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Mean Luteolin
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Fruit: Papaya Fruit: Pineapple
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types of fruits use independent T-test and more than two types of fruit use One-Way ANOVA , multiple comparisons test

use Tamhane’s T2 (data were normal distribution but not homogeneity of variance)
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M313N 8 15 euiievaA1 mean vouralauesawianiae Tursa (ulasnsu/i00 asuarunnulé)n
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MMIANYIATILAUI1891UVD9 Miean KH t1ag Mohamed S 1 a1.61. 2001 (55)

Name Total Myricetin Quercetin Luteolin Kaempferol | Apigenin
flavonoids
PJ‘}'JQ Guava 1128.5 549.5 ND ND ND 579.0
N‘i;:}ﬂ ”uﬁ: ﬁaﬁg 508.55 ND ND ND 53.23 455.32
Né’@ﬁuﬁ 4995.48 1836.49 1347.47 1082.07 452.33 277.12
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compound Arancibia-Avila P Arancibia-Avila P Arancibia-Avila P

uazaae A a.e 2008 | wazeaz d aa. | vazams 3 a.6. 2008

2008
Hesperetin - - 200 687.98
Quercetin - 1200 - 255.41
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