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Development of 6 Standardized Thai Fruit Shell Extracts

for Tyrosinase Inhibitor Application
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Abstract

This research was purposed to extract tyrosinase inhibitor from 6 economic fruit shells.
They were the shells of banana (Musa sapientum L.), rambutan (Nephelium lappaceum L.),
durian (Durio zibethinus L.), mango (Mangifera indica L.), papaya (Carica papaya L.) and
mangosteen (Garcinia mangostana L.). Extraction method was performed by using incubator
shaker at 150 rpm for 4 h with 95% ethanol as a solvent. The mango shell extract provided the
highest extraction yield of 36.58%, while the banana shell extract gave the lowest value at 8.31%.
For phenolic content determination, the rambutan shell extract showed the greatest value of
407.57 mg GAE/g, while that of papaya was found the lowest value of 18.26 mg GAE/g.
Tyrosinase inhibitory activity tested by using L-DOPA as a substrate revealed that the
mangosteen shell extract exhibited the highest activity with IC,, of 19.88 ng/mL followed by the
extracts from the shells of papaya, mango, durian, rambutan and banana with IC,, of 30.13, 33.18,
34.45,36.82 and 130.68 pg/mL, respectively. However, all fruit shell extracts showed the lower
capacity than that of standard kojic acid which exhibited the IC,, of 7.61 ng/mL. Stability test at
4,45 °C and room temperature for 2 months showed all extract possessing phenolic content and
tyrosinase inhibition more than 80% remaining. Storage temperature was not influent to the active
compound stability. Gallic acid, epigallocatechin gallate and catechin gallate were found to be

composition in the most extracts when analyzed by HPLC.

Keywords: Banana/Rambutan/Durian/Shell/ Mango/Papaya/Mangosteen/ Tyrosinase inhibitor/

Phenolic compound/HPLC



iinaniamaliifluiimasugivuesszmelneg 1k TS mnananaagedol uadah
b4 1
mavunenldoana 15 11814952 TendiAaduve: maudilymanInag Aeti luiuduile

v A dywd'o Y 1o A Aawv o 1 A Y I | oAa
ninFmmuaziesdad s ldtyaaid Jaudsesuavmnanunlunldenwa liidunvana

A3

YoIA1IAIUOYYADHTZ TUTTITNWIA 13U polyphenols 1Az flavone (Lee ef al., 2010) A15tH a1l

a

v 1 = = =~ =% ] @ < =~
ﬂmnﬂuaﬁaeﬂtmﬁmwam‘wuazmqmﬂumiéfmaugaaaiz ﬂfﬂﬂﬁﬂﬂﬂuiiﬂugliﬂ agy

NAABN1TAATEAUABDIAdINDS A (Burns ef al, 2000) !,mﬁqﬁeﬁ'ay‘mm?%ﬂ{hmuﬂf%
4

Y
[ Y

o = a(w 09/‘ a 1 A 9 Ay AKX (= [
1/nmiﬁﬂmi]‘wﬁaum”lﬂimuaclumummLﬂaaﬂwa'lu ANUUITUIVYUINNANHINTANA

)

14
% a

= = o qaj a A 9 a A @ 3 @
Llamﬂﬁ'EJ’]J!fl/]EJ’Ui]‘V]‘ﬁfJ‘UENhl‘ﬂIiGﬁLUﬁﬂ1ﬂLﬂa@ﬂNﬁvliJlﬁiH§ﬂi]‘1/N 6 ¥UA onNa Ut uaIsana
) o 9 = a A ) 1
ll'lﬁﬁi'I‘Ll’ﬁWWﬁJi‘lﬂﬂuﬁ'liﬂ@ﬂi]ﬂ‘ﬁﬁ1llﬁ‘iiﬂ°]51ﬁ1ulﬂiENﬁTE]'NGIE]UhJ

w

agiszasnvesmsIsy
A‘ U = =} Q(w Qsll a A 9 :/, a
1. iveadauaznfsouieumsoongniduds InTsduanindenwaling 6 siia
i1 Y
2. tienadeunlSunuasiszneviiuedniwlumsananldonwalding 6 viia
i1 k4
3. iedAnnuauliAuaznageunNAiIvesmsanadenmalling ¢ siia
{ a 4 J @ qa.:’ a a,
4. e zvenseslsznenluasanan)denwaldng 6 wiia 1835 HPLC

) A
5. iemruAIATTIUM T suR g LAz dsanaanuldennaling 6 atia

VDUIVAN5IVY
=\ A 9 Y 3 a [ 9 v o 9
1. w3 sulaonmaliiuiang 6 siiauazanamsdiedinazageniuoasosas 95
~ a = =\ Q{Ql 3 =)
2. nagevuaslsznevilueansiuuaziSoueugnsduda In s Hue
= va Y] [ = 9
3. AnamauliataznaaeunNNAIRIveImIananlae nua g
a I'd o [ A y 9 an
4. Wazvimsesndseneulumsadanldenwaldl 1623 HPLC

5. SuamIAIgIUMaRssu e ez ansanadenmalil

NITINUNIUITIUNIIN
<] A 9~ = A o 1 Y oy Y
LllaﬂLLE‘]%LIIa@ﬂNﬁ]liJiJi”lfJ\ﬂuﬂTiWUE]Wﬁ@]NG]Vl”lx‘llﬂi’ﬂ\iﬁ”l@”l\i U NAYUII (Musa

4 4
sapientum L.) fJiTENTL!‘W']JE‘T"ITE]?Jﬂi]‘V]‘ﬁ‘Vl”lQ%’JﬂTWLLﬁZE}VITJﬁHH@HHﬁ@ﬁig (Rafaela et al.,



' P 9
2010; Shinichi ef al., 2002) Faansoangns laruwlasalisnnniiaiuveaiiona (M.W Davey
etal.,2007)
~ = 1 A =~ QJSJ
1z 1595w (Nephelium lappaceum L.) mwam‘wuqnﬂa@ﬂqummua%a
0" U 05’ QU
9032 QY (Palanisamy et al., 2008) ﬁqmmaammummaimﬁ@ﬂ (Lin et al., 2008) tlaz e
1 1 A ~ a"y a o 3 a a AA A 1 <
wunduldengnidiveyyadaszuazgnidudimnsgau InvosunnFeaniunaa
4
(UUN et al., 2554)
4
NITOUNUOUNDY (Durio zibethinus L.) UT1GUNDINTOUTA1500NNTN1TININ
1 <! a ~ S A = Y a
w5 War Truesa Wuedn tazunlsnuosa NNUGNFIUMIAIUOYYAB AL (Wang ef al., 2007,
Belajova et al., 2004; Vanamala et al., 2006; Dugo et al., 2005; Leuzzi et al., 2000)
1 3’ 9 X X . = J A == Y

wzaahaen sl (Mangifera indica L) Hissauwninldenuazwaaiiasdueyya
a ] = a = 4 = .. . .
dasy 1wy Wuedn ualsnuesa Inlatlseauazamosoa (Ajila et al., 2007; Maisuthisakul e

' P 9
al., 2009; Masibo et al., 2008) Fanua1500ngns lwlaonuinniniiona (Ajila er al., 2007a)
7 H 4

Wzagn® (Carica papaya L.) 151891UnUE1500ngnENn 1T mnlignidueyya
565311&‘]]?%1‘&&@’@ (Corral-Aguayo et al., 2008; Jiao et al., 2010; Rivera-Pastrana et al., 2010)

waziana (Garcinia mangostana L) N31gunuasszneuiuean 19y unuiiy
wouInlseniiu uazusuIny (Fu et al, 2007; Chin et al., 2008; Maisuthisakul ef al., 2007)

1 ~ 14 Y A oA = Y
Tagmnizasnguuasu InUNWUa1599A1352NDVHAN A alpha-mangostin VeNT lunN13A1YU
a v o ¥ a A ¥ vy A aa e

DUYADATE AUMIDNAY AIUMINALBION AUMIUH MUIFUUANITELALIFO3 (Jung e
al., 2006; Chen et al., 2008; Chomnawang et al, 2007; Chomnawang et al., 2005;
Gopalakrishnan et al., 1997; Chairungsrilerd et al., 1996; linuma et al., 1996; Ee et al., 2008;

Nabandith ez al., 2004)

ad o A a v
IBAUHUNIFTIVEY
A 9 Qs: a = A [ o ~ ] A
'i’J‘]J'iTJﬂJL‘]JaEIﬂNﬁllﬂJVN 6 TUA INADIATATYULINUD i]\iﬂ’Jﬂ‘]J‘V!iJ‘ﬁ11! Tugrudon
v 7 ~ Aa ~ Y = [l I Y
AUNTNWUS 2558 DUNQYUNHN 55 =5 DIAUKAULF YT valiiazioon ua:i@uiw"lmummgmﬂ

Y 1
150 luTasas amivihnanadigioniueasssas 95 (Pothitirat ef al., 2009) A81A3 DAY

=

Ay 3 IS o o v o Y
NUNHUN DI ANULTITOU 150 rpm L‘IJ‘L!L’JEI"I 4 GH’JIIIQ ﬂsamazm‘lﬂizmﬂmmazmama

q @

A

S ¥ o a
miosszieasuuuvyu Ididuaisananeu (crude extract) udhunnagevlsuiailue



An3591R287F Folin-Ciocalteu M11/51nat Tasmsiieudunsinasgiuvesnsaunaan 518914
1 = 1 ~ = o qu a 9 [
naluglaundonazaruouunmasgiu msanugnidudsvesnlsdua 14 L-DOPA iy
2 F4 I
Msaadu e luglar 1c,, (anududuvesans lumsdudal §asenla 5o %) ¥alden
A
m3as s sznINiosazmsdudimsinnilase (% Inhibition) AIAMWTUI VOIS
g 1 = = @ [ :/' a = a 4
a10614 TaonlsouieunuasdudaInTsduaniasgiufo nialadn MINadoUAIILANAT
nadouNguugl 4, 45 eerwaiFoduazgungines s1euraluglauniounazdiu
3 . . a Jd a
Weuuuwiasgiu uazlugi/yeans 1y Remaining content (%) TagTinsizvia1lsuia
= a o 09.: a I A 1 a L4
asdszneuiluednsaunazgnidudInTsGumiunal 2 @y drunmsdimszians
J [ Jas = A . . .
oendseneuluaisanalylds HPLC UAITUINTITIU AD catechin gallate, epigallocatechin

gallate, rosemarinic acid, alpha-mangostein, quercetin L& gallic acid

wHamsIvanazenisewa

=<

[ A 1 Y a A 9 gj @ [ d’
msanandenuzainelinandngega Aosooaz 36.58 Tagiimiin Aea1519 1 &
Y A [ [V A [} awv 1 Y Aq Y a 9 3’ o
TndiRsanuasadanlaonuziieenanuideneuniinnlinanansosas 31.56 Iagiiiniin
(Wankasi ef al., 2013) d@1sananldenwalimnyiia 103 oeaznanaainuuanai1anuediall

[

Hed AN 1ada (p <0.05)

5

M9 1 FesazilSinavesasataneunasnnaldl 6 vilanana laanenueasoeaz9s

b v 2 o lﬂ‘ L 14
a13ana ‘5?)8]@3‘1]53“mﬁ1§ﬁﬂﬂ1"iﬂ1ﬂﬂﬁﬂﬂ"lﬂ

(% Taeniviiin)

nldenuzsiaiaen’ls 36.58 £0.96"
WaennzIsuSou 21.73 + 1.02°
naeniina 21.20 +0.76"
nlasnyiSeunueunes 21.05+025"
aenuzazne 20.07 £0.19"
nldennderihh 831 +0.49"

* o

] 9 ] [l
Wnewe.  A19nyINuana iU lunIaAe taaIdin IR asiuana1InuUNNEaa (p < 0.05)

a 4
A512H Iae Duncan’s New Multiple’s Range Test



2 A =S a =) a d‘ A a A [
asananasmaizilsmamsdsgneuueansnuniga A 407.57 Yaansu
a 1 [} d‘ A =S 9 d' A Aa a [}
duyaveinsaunaanaeniy Tuvaznnldenuzazneliniiosnga Ao 18.26 Naaniuduya
VDINTAUNAANADATY AIA15197N 2 Kelebek ef al. (2015) 51891471 asananlasnuzazne 1
Y Y
USnadluedniaruaminy 119.79 Taansuauyavednsaunaandaa 100 N3y WIKtinda
Y
yonniasatanaonae HUTHIAUIINV0INIALDARIIA ADTAIDY LAIIIIUOY INIHL
A Aa o 1 ] 4 a o dy [ A Y a A
693.4 HaANTUABNTN (WUN er al, 2554) nuItelidrsanalaonwa ldnnyiiailiniu

o @ a

uanaRUegNTsdIAYNI9ada (p <0.05)

v Y
ms19i 2 USnamsdszaeuilusanitvvosansaiaainlaenmaling 6 siia

asana Snamlueansiu

(Hadn3u GAE/NSN ¥Hinutia)

nldonuzsiaiaenlsl 136.52 = 0.45"
WaennzIsaSeu 407.57 + 1.69"
nlaeniina 26643 + 1.38°
nlaenniounueunea 44.67 £0.29°
nlaenuzazne 18.26 £0.13°
nldonndeihh 2530+ 0.23"

* @

] 9 ] v
Wnewe.  A19nuINuana iy lunuIas taesdsn mdsiuana iU NeEda (p < 0.05)

3103127 18 Duncan’s New Multiple’s Range Test

msanalaenilina 1¥ar 1C, d1figa Ao 19.88 laaniuaeliaaans AuNIAIY
nlasnuzazne, uzaing, Nisou, g wazndae 1ia 1C, 110U 30.13, 33.18, 34.45, 36.82 1Az

Aa Aa o 1" A aa o @ [ < [ Qd{; 1
130.68 UADNTUADUDADAT 1WA ff]fJNﬂiﬂﬂ”liJ“V!ﬂﬁ?ﬁﬁﬂﬁ‘lﬁli]Vl‘ﬁ@]']ﬂ’J”Iﬁ”I'iiﬂGliﬁTUﬂiﬂ

v
a % =

Tadn &adian 1C.. 7.61 lulasnsuaolanans aeninn 1 uazasananldenwaldnneiiail
50 a

[

AMUUANANNURINNTETIAYNETDA (p < 0.05)

o



100

& KA
M Es
D3

o MS

%o Inhibition
ol
=]

[ MTS

P3

R3

o : : : :
0 20 40 60 80 100 120 140 160 180 200

- Y | )
ANMVUVHVD I 5610814 (ng/ml)

v < 4 k4
i 1 gniiudsInlsduavesansananewlaenwalidng 6 silaeuduasmasgiu
Tag KA fionsaladn, BS Aea1sdanaldenndle, DS Aeasanaldennisou, MS
A (% A 1 A [ A % A [ A
Aoasanalaenuziag, MTS Aemsananldendene, PS Aemsanaulden

A % A
uzazne uaz RS Asasanalaonie

A H
msanalaenwaling 6 ¥ila TaunsdaNguugll 4, guugliosuas 45 0941
=) v A A ~ a Q(W qa.:’ a "9 d’ 1
waded TasdelilsunumsilueansiuazgnidudsnTsdiuaganiidosas 80 tionairiu
Tu 2 ifou
a 4 4 9 1 @ A Y = =~
M3 a1593AlsznouAds HPLC wuaisanalasnnalanazsoull
. . . i~ s Y A = .
epigallocatechin gallate 1A% catechin gallate 11U03AUTZNOY d13anA)aonUL U gallic
3| 14 o
acid, epigallocatechin gallate, catechin gallate (181& alpha-mangostin Wuesalsznou arsana
o I 4 o =
1aenianall alpha-mangostin 1Jussdlsznou arsanaldenuzaznoll gallic acid,
. . . < 4 1 @ A = .
epigallocatechin gallate 1182 alpha-mangostin 1U03AYIzNOY Arumsanaasnaizll gallic
3 o 1 1
acid, epigallocatechin gallate {t@1% catechin gallate Hueealseney dan1ni 2 91n51891URBY
Y . a o w A [} A .
Y11 Marina et al. (2014) W‘U‘ﬂiiﬂmﬁWiﬁ1ﬂm1ulﬂﬁ@ﬂM%N’NIﬂﬂ HPLC f® catechin,
epicatechin 1182 kaempferol (V110U 810.74, 21.83 1@ 20.88 UAANTUADNTY AINRIA

msdan lunldenseunazildongnuesiinalag HPLC Ao alpha-mangostin 11111 8.07 Lag



Y Y ]
13.63 ¥ ntinge1miin ey (Pothitirat ef al., 2009) Tuvsiziasddny lunldonazaae

HPLC 19 geraniin 11101 37.9 aansuaensuensana (Palanisamy ef al., 2011)

(A)

EGCG
cG

(B)

EGCG

| e} -
< ® £
: O 3
80| 1]
o
o eﬁ &
o &
] =3
o | S Z
1‘0 50 &0 7‘0 S‘D mir
- (F)
z “
v 2 g 85 B &
: g 5 B = B

NN 2 ﬂﬂwTﬂ5uﬂmmimmmiﬁﬁmﬂﬁaﬂmazﬂa(A) nﬁ'ﬂu(B) N2UI(C) ﬁmﬂ(D)

V2agnNd(E) oz (F) RFU LMY



518115919949
d aa a (Y] o a Qd a d [ d
U FARAMAY. (2554). M3ana Msuan MIMUIGNS uazmsiigaienanyaimalassaing

= a a Jd A a v A 1
ﬂlﬂﬂﬁ1§ﬂ§$ﬂﬁﬂ7‘lui’)ﬂﬁ]1mﬁ1$. ’JVIE]']MWH‘ﬁI]ifgﬂJWLE]ﬂ MﬂTJ’I/]EﬂﬁEJLGIfENGI,WN.

Ajila, C.M., Naidu, K. A., Bhat, S. G., & Prasada Rao, U. J. S. 2007. Bioactive compounds and

antioxidant potential of mango peel extract. Food Chemistry, 105: 892-988.

Belajova, E. and M. Suhaj. 2004. Determination of phenolic constituents in citrus juices: Method

of high performance liquid chromatography. Food chemistry, 86: 339-343.

Burns, J., P. Gardner, J. O’Neil, S. Crawford, I. Morecroft, D.B. McPhail, C. Lister, D. Matthews,
M.R. MacLean, M.E.J. Lean, G.G. Duthie & A. Crozier. 2000. Relationship among
antioxidant activity, vasodilation capacity, and phenolic content of red wines. Journal of

Agricultural Food Chemistry, 48: 220-230.

Chairungsrilerd, N., K. Furukawa, T. Ohta, S. Nozoe and Y. Ohizumi. 1996. Histaminergic and
serotonergic receptor blocking substances from the medicinal plant Garcinia mangostana.

Planta Medica, 62: 471-472.

Chen, L.G., L.L. Yang and C.C. Wang. 2008. Antiinflammatory activity of mangostins from

Garcinia mangostana. Food Chemistry and Toxicology, 46: 688-693.

Chomnawang, M. T., S. Surassmo, V.S. Nukoolkarn and W. Gritsanapan. 2005. Antimicrobial
effects of Thai medicinal plants against acne-inducing bacteria. Journal of

Ethnopharmacology, 101: 330-3.

Chomnawang, M. T., S. Surassmo, V.S. Nukoolkarn and W. Gritsanapan. 2007. Effect of
Garcinia mangostana on inflammation caused by Propionibacterium acnes. Fitoterapia,

78:401-408.



10

Corral-Aguayo, R. D., Yahia, E. N., Carrillo-Lopez, A., & Gonzalez-Aguilar, G. 2008.
Correlation between some nutritional components and the total antioxidant capacity
measured with six different assays in eight horticultural crops. Journal of Agricultural and

Food Chemistry, 56: 10498—-10504.

D. Wankasi, T. J. Tarawou and E. P. Berezi. 2013. Furfural production from the peels of ripe
english mango (mangnifera indica) fruits by acid catalyzed hydrolysis. Agriculture and

Biology Journal of North America, 4: 210-214.

Dugo, P., M.L. Presti, M. L., Ohman, M., Fazio, A., Dugo, G., and Mondello, L. 2005.
Determination of flavonoids in citrus juices by micro-HPLC-ESI/MS. Journal of

Separation Science, 28: 1149-1156.

Ee, G.C., S. Daud, S.A. Izzaddin and M. Rahmani. 2008. Garcinia mangostana: a source of
potential anti-cancer lead compounds against CEM-SS cell line. Journal of Asian Natural

Products Research, 10: 481-485.

Gopalakrishnan, G., B. Banumathi and G. Suresh. 1997. Evaluation of the antifungal activity of
natural xanthones from Garcinia mangostana and their synthetic derivatives. Journal of

Natural Products, 60: 519-524.

Hasim Kelebek, Serkan Selli, Hamide Gubbuk, Esma Gunes. 2015. Comparative evaluation of
volatiles, phenolics, sugars, organic acids and antioxidant properties of Sel-42 and

Tainung papaya varieties. Food Chemistry, 173: 912-919.

linuma, M., H. Tosa, T. Tanaka, F. Asai, Y. Kobayashi, R. Shimano and K. Miyauchi. 1996.
Antibacterial activity of xanthones from guttiferacous plants against methicillin-resistant

Staphylococcus aureus. Journal of Pharmacy and Pharmacology, 48: 861-865.



11

Jiao, Z., Deng, J., Li, G., Zhang, Z., & Cai, Z. 2010. Study on the compositional differences

between transgenic and non-transgenic papaya (Carica papaya L.). Journal of Food

Composition and Analysis, 23: 640—-647.

Jung, H.A., B.N. Su, W.J. Keller, R.G. Mehta and D. Kinghorn. 2006. Antioxidant xanthones
from the pericarp of Garcinia mangostana (mangosteen). Journal of Agricultural and

Food Chemistry, 54:2077-2082.

Lee, C. H., Garcia, H. S., & Parkin, K. L. 2010. Bioactivities of Kernel extracts of 18 strains of

Maize (Zea mays). Journal of Food Science, 75: 667-672.

Leuzzi, U., Caristi, C., Panzera, V., & Licandro, G. 2000. Flavonoids in pigmented orange juice
and second-pressure extracts. Journal of Agricultural and Food Chemistry, 48: 5501—

5506.

Lin, S.-Y., Wang, C.-C., Lu, Y.-L., Wu, W.-C., & Hou, W.-C. 2008. Antioxidant,
antisemicarbazide-sensitive amine oxidase, and anti-hypertensive activities of geraniin

isolated from Phyllanthus urinaria. Food and Chemical Toxicology, 46: 2485-2492.

M.W. Davey, E. Stals, G. Ngoh-Newilah, K. Tomekpe, C. Lusty, R. Markham, R. Swennen, J.
Keulemans. 2007. Sampling strategies and variability in fruit pulp micronutrient contents

of west and central African bananas and plantains (Musa species), J. Agric. Food

Chemistry, 55: 2633-2644.

Maisuthisakul, P. and Gordon, M.H. 2009. Antioxidant and tyrosinase inhibitory activity of

mango seed kernel by product. Food Chemistry, 117: 332-341.



12

Marina, Z. and Noriham, A. 2014. Quantification of total phenolic compound and in vitro
antioxidant potential of fruit peel extracts. International Food Research Journal, 21:

1925-1929.

Masibo, M., & He, Q. 2008. Major mango polyphenols and their potential significance to human

health. Comprehensive Reviews in Food Science and Food Safety, 7: 309-319.

Nabandith, V., M. Suzui, T. Morioka, T. Kaneshiro, T. Kinjo, K. Matsumoto, Y. Akao, M.
Iinuma and N. Yoshimi. 2004. Inhibitory effects of crude alphamangostin, a xanthone
derivative, on two different categories of colon preneoplastic lesions induced by 1,2

dimethylhydrazine in the rat. Asian Pacific Journal of Cancer Prevention, 5: 433-438.

Palanisamy, U., Cheng, H. M., Masilamani, T., Subramaniam, T., Ling, L. T., & Radhakrishna,
A. K. 2008. Rind of rambutan, Nephelium lappaceum, a potential source of natural

antioxidants. Food Chemistry, 109: 54-63.

Pothitirat W., Chomnawan MT., Supabphol R., Gritsanapan W. 2009. Comparison of bioactive
compounds content, free radical scavenging and anti-acne inducing bacteria activities of

extracts from the mangosteen fruit rind at two stages of maturity. Fitoterapia, 80: 442—7.

Rafaela Gonzalez-Montelongo, M. Gloria Lobo, Ménica Gonzalez. 2010. Antioxidant activity in
banana peel extracts: testing extraction conditions and related bioactive compounds. Food

Chemistry, 119: 1030-1039.

Rivera-Pastrana, D. M., Yahia, E. M., & Gonzltlez-Aguilar, G. A. 2010. Phenolic and carotenoid
profiles of papaya fruit (Carica papaya L.) and their contents under low temperature

storage. Journal of the Science of Food and Agriculture, 90: 2358-2365.



13

Shinichi Someya, Yumiko Yoshiki, Kazuyoshi Okubo. 2002. Antioxidant compounds from

bananas (Musa Cavendish). Food Chemistry, 79: 351-354.

Uma Palanisamy, Thamilvaani Manaharan, Ling Lai Teng, Ammu K.C. Radhakrishnan,
Thavamanithevi Subramaniam, Theanmalar Masilamani. 2011. Rambutan rind in the

management of hyperglycemia. Food Research International, 44: 2278-2282.

Vanamala, J., L. Reddivari, K.S. Yoo, L.M. Pike and B.S. Patil. 2006. Variation in the content of
bioactive flavonoids in different brands of orange and grapefruit juices. Journal of Food

Composition and Analysis, 19: 157-166.

Wang, Y.C., Y.C. Chuang and Y.H. Ku. 2007. Quantitation of bioactive compounds in citrus

fruits cultivated in Taiwan. Food chemistry, 102: 1163-1171.


http://www.sciencedirect.com/science/article/pii/S0889157505000803
http://www.sciencedirect.com/science/article/pii/S0889157505000803

