2552 |
\ K“""L 2@@941,@--05&0*5“ »V_f;}_ i Somn TR T




dninnemyanan nezsounfimanszh

=5 = = A 3/ ana = [ & g
msfinralseumevaniamsiul§iseeendiaiuvealaen e uaz

a w ¢
Al Mza AU gREBITHEA 199

COMPARATIVE STUDY ON ANTIOXIDANT PROPERTIES OF PEEL, PULP
AND SEED KERNEL OF GREEN AND RIPE MANGOES WITH

DIFFERENT CULTIVARS

e

a I3
aam aulszaan

LALITA SOMPRASONG

. P ﬂ"
RUNY.ceovveees G A LR
SEA7 f |

nane l‘ﬁuu ...J.’;.gn PerirIIIRIIITNG i '

G ITRT-T T A VO I LY i S e A

a = dC‘;d L & = ar a oA
Jﬂﬂluwuﬁu!ﬂuﬁlu‘ﬁuﬂﬂﬂQﬂ]iﬁﬂH1ﬂ1NHﬁﬂQﬂiﬂ‘?£}l}Qﬂ')ﬂﬂ1ﬁ]ﬁﬂ‘juﬂ1ﬂm°ﬂﬂ
a d
ﬁ]‘ll]?l'ﬂﬁﬂﬂ'lﬁ]ﬁﬂiﬂ]iﬂ'lﬂ]‘i
AUTYATTIHNITITHINHAS
Qs =) SR s
il't’llﬂulﬂﬂiuiﬂﬂ'iﬁzi)ﬂ‘mﬂﬁlmW}mﬂ‘iﬂ‘iEﬂﬂﬂiﬂ]ﬂ
W.f1.2552

KMITL-2009A1-M-053-055



COMPARATIVE STUDY ON ANTIOXIDANT PROPERTIES OF PEEL, PULP
AND SEED KERNEL OF GREEN AND RIPE MANGOES WITH

DIFFERENT CULTIVARS

LALITA SOMPRASONG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF SCIENCE IN FOOD SCIENCE
FACULTY OF AGRO-INDUSTRY
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2009

KMITL-2009A1-M-053-055



KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

dy @ dl Y o Q/ v d‘ = I 5 1 Y o ¥ L4 %
enanstiluenarsnanulidmsunisidnuinenisnyinanu leyaslvihlulduselomisunisea

L nsallagnyau Snviwvhadilvidauwlasion uavdeseedsiudvadenalsynasaninisuiluly




AVZYATIHNITHINYAS
o = L
asdumalulagnszeenunaudigammsainnszils

W = = d
1U1Uiﬂﬂlﬂﬂluﬂuﬁ

o Y oa = d a - e 9 aan ) as A d’
HIAVDINETUNUD ﬂ'l‘iﬁﬂ'kl']ﬁﬂl‘lﬁU'Ul.‘l"lﬂllﬁu'ﬂﬁﬂ'li9111-1ﬂ{]ﬂiﬂ'lﬂﬂﬂ"ﬂlﬂ‘ﬂ'l—!‘llﬂ@kﬂﬂﬂﬂ HD
d ' o '
uazmaaluuzinAunasgnaoiugaiee
Comparative Study on Antioxidant Properties of Peel, Pulp and Seed Kernel

of Green and Ripe Mangoes with Different Cultivars

Forinfinmn wiaaam auilseen
sHalszada 49068510

Wgan RV AL AR PR R ITTE T
CALTRELR IR NNIS

prwsanfSouninentinus - seasalsziug dudalsay

dﬂi - o dr
21015aMUS AN I neninuss Y -

- - d é

AMZATINN ST INNHNUS muﬁlava
srasalszius Tuilsan Qvé i

o o Y = o
sfanyal qInusiAYg /9/’

. ; 0

ATYWT W¥NYNI %
SA.OARNA 1ONlalssu @'ﬁ%%

Tu/ewl fmen 13 garan 2552 1381 12.00-14.00 W

aowfigey o Veaduiul D213 omsidiunng

ﬂﬂJSQﬂﬂﬁ‘m‘i‘!N!ﬂﬂﬂ‘!?ﬂ‘iﬂﬁua’&

duimmadouunsyssuionn mﬁ.‘#
v .
TundutyImnlwuiadusuyis

R R T Y Y, Wt
0480




w Y = =

WateInentinug msfnyidalSouioumnianisdnl §ismeondindu

= A a ' a
voalden (e uazimaalu uzedunazgn

LRIV FRRE
ar = o
ANy W19 aaa aulseaen
svalsziaa 49068510
U3 INNNAATUH TN
AU INMARINITeIMIS
N.A. 2552
21IMT N Inetinug 7. a3, Uszius duflsay

s 1
unnnee

) A s = - =

¥U N (Mangifera indica L., Anacardiacea) Wuna 1 185uammsiionus Inauasinanan

o w et a : 1 = - a L4 ] '

Wusudui 5 voswaanana lWviavuatuTan T3NS YN IS HARHRAS N INULLY 13
v v . v v v .

Wewseun hwsadidy seauziing ueireiuEe ey UEUNLADUDULNI LAY

! A A & &, - ¥ ' o e wa
UZUNNIU 1]11Jﬁﬂﬂunzlnﬂﬂlﬂuanlﬁﬂawq II:M’NUﬁlﬁulmEN‘Umm‘jwqwmjﬂna’u‘umﬂuﬁﬁ

¥
2w o

9 oA a s : : - o ¢ A e aan - s
aulgisneendiadu  Aniunuiiviiiiaguszasdiednuiauniams A wn fisuioendindu
J ' ot - :
vos uldon o uazwdaluvewziag 6 musiugitgn lutsemalne cioiaan dnen s use

" ¥
Tyaoiug fhdu wazid) Vawadmiagnagn VN hwdaluveauzaam oy
wa ¥ ana a o = - A & -
auddlunmsdulgnTeendindugsign sesanunie wien taz it Tasimanuauisoly
= Ve - la W o
M3fuoYABYss DPPH AL 29.67 - 167.83, 2211 - 47,77 LT 0.24 - 2,07 laaniueruyad
Insaendroniudiediean awdid fimaswemisalumsiasmessnyiiy 28.66-71.59,
8.95 -19.51 ung 0.19:099 ilaaniuamad msasnanensudaneaen  muddy  uaziim
anuaunsalumsimolalasmualesoonlas wiivy 1748 — 90,08, 8.96 - 26.73. Az 0.28-
v ¥
1.61 ilaaniumuyad Insnondrenindaotiean awdwy Lensiniidanunlaen e nazwia
v ¥
Tuveszine Tyneriug ﬁﬁaﬁmi:ﬁuﬂ0mqmzﬁmmmmm1umw’fmﬂgﬂsumaﬂmm%’uqq

- o [ = J ] o d - 1 YV aaa
nqa dmivnlaenuazitiouzizagnynmiowus vl Tivvesnnummso lumsdl§ise

R v T [ e

eondiadugindt  wlfon  wawmilowziaedy  ninmsAnumdlszAnsanduiuissna
b
anwanse lumsdlfisoreondiaduna 3 35de anuannsnlumsdeyyadasy DPPH
aa o =) o o -4
anuaunsalumsiaadressn uazanuannsalumsimelalasounlesoon’led vosms
anannuznaoRuY wuhilinnwdiuianuuznlsfuanuluszdugs snwaminaass

vd ' A 4 ' ) aaa a o da
Hﬁﬂ\lﬂlﬂ‘ﬂu';nllxu'JQTﬂﬂlﬂwqglﬂaﬂﬂuagluﬂﬂiu L{lmm‘c‘lQ‘UE)ﬂﬁﬁmuﬂ{]ﬂ‘jmﬂﬂﬂ%m%u‘lﬂﬂ



Thesis Comparative study on antioxidant properties of peel, pulp and seed

kernel of green and ripe mangoes with different cultivars

Student Miss Lalita Somprasong

Student ID. 49068510

Degree Master of Science

Program Food Science

Year 2009

Thesis Advisor Associate Professor Dr. Praphan Pinsirodom
ABSTRACT

Mango (Mangifera indica L., Anacardiacea) is an important tropical fruit in the world was
ranked in the fifth produce of fruit production . After processing of mango products, such as mango
puree, mango juice coneentrate, mango sauce, mango slices in syrup, dried mango, and mango candy,
peel and seed are of major by-products. It has been reported that mangoes are sources of valuable
phytochemicals with antioxidant properties. In this study, antioxidant properties of peel, pulp and
seed kernel-of green and ripe mangos of 6 cultivars (Khiew Sawoey, Nam Dokmai, Rad, Chok-Anan,
Falan and Kaew) were investigated. Mango seed kernel of all cultivars in ripening stages exhibited the
highest DPPH scavenging activity, ferric reducing antioxidant potential (FRAP) and H,0, scavenging
activity, followed by those observed in peel and. pulp. The DPPH scavenging activities of mango
peel, pulp and seed kernel were ranged from 29.67-167.83, 22.11-47.77 and 0.24-2.07 mg trolox
equivalent/g fresh wt, while. FRAP were 28.66-71.59, 8.95 -19.51. .and 0.19-0.99 mg trolox
equivalent/g fresh wt, respectively and H,0, scavenging activity were 17.48 -~ 90.08, 8.96 - 26.73 and
0.28-1.61 mg trolox equivalent/g fresh wt, respectively . In addition, the peel, pulp and seed kernel of
green and ripe Chok-Anan showed the highest antioxidant properties. Peel and pulp of all ripe mango
samples tended to possess higher antioxidant capacities compared to those of green mangoes, while
green mango seed kernels showed higher antioxidant potentials over the ripe ones. Correlation
analysis was used to explore the relationships amongst the three methods used for antioxidant activity
measurement, For all mango extracts, the correlation between DPPH , FRAP and H,0, were highly
correlated with positive correlation coefficient. The results indicated that mangoes, especially in peel,

and seed kernels, can be good sources of antioxidants.
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nstusaenln lawendsiia (lipoxygenase) Wu31 msafaIndenuzaiaawus Badami i
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Ribeiro AzAmy (2008) Annif3uinivneastszney Indwuoaamun U5uamon-
Tauoud (flavonoid)uta? iam 51 1naTn'lee (xanthone' glycoside) Aatieuisalunisda
Uffsvioondiadu Taun1smiAt reducing power M3 iunyyadasz DPPH Tavnuilu e
nldion uazmdaluveanzidagn 91013159 4 A10Rug A0 Haden, Tommy atkins, Palmer 1oz
Ubd wuduudalunazinldenveanzairesqniiug Uba ﬁﬂ?u1m1w5?duaaﬁymmqaqﬂ'lﬂuﬁ
YTum 82,540 uag 57,240 faaniuAlaniu 1f1wﬂ'n11ﬁam1nﬁ1ﬁu “lunfmmmﬂﬁﬂnum

2299 Uba wu aTaueud 12 wiia naz uwuinu Tnalnlad ludiunnuaiiselu
msdl§azoreendindutiumud lunlfenuas waadnnuasalumsdml§ase
oondatu14a Tavninmsfinumud uzaiaaiug uba fauniansdmeyyadass prpH 9
fifgas030911AD Tommy atkins, Haden 1A% Palmer A& Y Tuffoveswzainas 4 MUy
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3.1 Jaggunsal
3.1.1 IngAy

' w Y o~ : o as o & Y e :!?
NN 6 Mg 1dun Woumae shaen 'l use Tyneriud thau uaz ufad domn
o é o . o o o o e
aaan duanaoanils dunenaosna iagamadyiiies duagan sunodignm Fimia

Unusil

3.1.2 inseailonazgilnsal

< inSeaiammimaiiunse-g SUNTEX, SP-701 REY
< indpesnimiin 4 Amnng Sartorius, BT 3100s (w9337
- n3outammsqanduna SHIMADZU UV-1601 djiju

- YAN303 Suction Flask 102 Vacuumpump. ~ _BUCHIB-169 - afaosiand
- inTesind Minolia, CR 300 i

- m?mwrm (Vortex Mixer) Wiggen Hauser WuaITY
- in3eduAazidun Moulinex 1A% In
- dotnuiou Memmert UM 400 /" 1up 33
- ﬂﬂTﬁﬂLﬂﬂ Gilson ﬂé'uﬂ’?{
- ONAUANGUUYTT (water bath) Memmert wosiy
- inesihimios (Centrifuge) Allegra 64 R DTN

3.1.3 ;9ndl

- 1951407 95 iloTIFud Lab-Scan losiaus
- ninlalasnaesa (HC) Merck WY
- 2,2-diphenyl-1-picryhydrazyl radical (DPPH) Sigma WU

Tn3aen (Torlox) Aldrich WwosHu
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- Sodium dihydrogen phosphate monohydrate (NaH,PO, - H,0)  Merck WwoINY
- Disodium hydrogen phosphate heptahydrate (Na,HPO, - 7H,0) Merck GLERTAY

- wlon naelsd (Fecl, 6H,0) Aldrich w033y
- Tw@oumivenn (Na,co,) Merck  10933u
- NINDLHAN (CH,COOH) Merck 109337
- 24,6-tripyridyl-s-triazine (TPTZ) Sigma  wesHY
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¥
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]
¥
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v ] 3
A Usunmnsanavua (total titratable acidity) ﬂsmm'uaquﬂmasmu"lﬁ'mﬂuﬂ (total soluble
. L) :. s a o = = s 4:
solid) wagimanihmaiad Taviiswaziduadail

- a1 " = ana
- Anngimanuiluniad1adae pH meter 10AzIBuAIT NI 12Y 180 InmArwIn n
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¥
- Annziinnuiiunsanimun (AOAC, 2000) waziBuATEIina1z1g 18 nnamun ¥
I ¥ . v 3

- Answilinaveaudsiiazaw 18 ludedniituiu 1dniionzi19Ta014 hand

refractrometer
¥
- o - =Y A

- ANTEWIIIA3 229 1AU DNS method 19351510911 Tag Neilson (1998) 510821DUA
acda 4
WANTIYY IR INNIANUIN A

= d |a Af = asma '
- AATTHUTIIMAMNA (AOAC, 1990) waziBunitinszg ldnnnianuan 9
324 madmnzhanuansalumsdnl§ismesndiadi

3.2.4.1 MINILNTANADING 0L 1IN IS

mstasoums aianIndaosnwiag wlasnsiuilaon e nozwialuves
w329 U5 1, 20 uow 0.5 iU awdidy uwauRUIE e 951103 1FUd 100 Taddns UA
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100 inddnsdaoeniunn 95 wesidud ot hWinnednanmanie lunisdnn §ize
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3.2.42 MIINNzRANMEINOIUM IR YABSE DPPH

msinIEEawEnsn lumsdeyyadnsgfoid U aNg by
Pyt J > as a d o

1935 DPPH method 3370914 JA0 Murakami 1At (2004) AWM lavtlnlaas
afai 18 lude 3.2.4.1 15wns 0.07 faddns ailunaoanaasslsudSiaddauesiuea 95%
WdSinassmidly 54 Gaddns@umsazae DPPH ATty 0.8 Hafluad (+2 DPPH
0.0316 niw azawlues1uen 95% Uiu i 100 iadadas) Usuns 0.6 Taaans aslunanled
¥ ¥ v . ¥
whiudauinToana (vortex, mixennaiia Iiiguingiiee 30 wiit 11y Samnsaandunad
AN 517 1w Tuiwas uazws ol §aseiniunu laotlidaesiuen 95% unuiietiaas

E
afia Anaesiiudanumusalumaihaiweyyadase DPPH awaumisde 11l

control

3 = Aﬂ”ﬂ (s
wedigudnnuaunsolunisyawoyyadass DPPH = [I —[A'—”’Hxloo

Taoi A, = f‘insgandunasvenlfzovesdiedemsaria

" = A aa
Ay = MIMIQANAULAIVDNFATOINIUAY
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duinuomyanan nizsounfimanazdy
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auyadvesInsaondaenivdledivaa TavldnimuinsgiuvesInsnendsivazideans
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Ansievg Idanmamuan v

a d aa ¢ day
3.2.4.3 mM3uAs 131‘1?\'311@1‘”Wiﬂuﬂli‘jﬂ?ﬂliﬂﬂ‘i‘Iﬂ

Yereq

= ' - a 4 o - 1
MsanIzHaNua e lunsiarsmessn 11935 naau1a91n Benzie
uazStrain (1999) lasthdamsanan1dlude 3.24.1 ¥ 0.1 Tadans WuaIsazaly FRAP
- 9/ = ar s 3y 9 - e o [
reagent (1n304 1a01F0zaan 1wies pH 3.6 Anududy 3 Tadlua1s waudy TPTZ anw
Wudu 40 Had Tuad uaz FeCl, 60,0 auidud 20 Gad Tuas Tudasidau 5:1:1) Usuns 3

' v ¥
naaans wanliidhnudimnsonay dsnel3Nemuraiiees wif asazaislUSanins

a L]

a 4 o ' da o o'
ﬂﬂﬂﬁuuﬁiﬂﬂ'ﬂﬂﬂT’Jﬂﬁu 593 uﬁumm lmtﬂ'lu’.lill‘H}ﬂ‘lﬂ'J11J‘ﬁ'll!'l‘i£ﬂ‘1—!ﬂﬁiﬂ'J“li!ﬂEJ'iiﬂ‘UEN
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a o o a d
n1samagraumIalumsiiaiulalasmunlesoen o (1,0, ve
a L s A @ e v
AT IEHAMITRI0NN LAY Yen 110¢ Chen (1995) TavTlnlamisaiai 1a1ude 3.2.4.1 11 0.1
iandns @umsararn H,0, anududu 90 fad luad nezmohuoaladvies pH 7.4
i < A il
USuns 0.6 iindaasnaulyidhiudaonioman Al ifganaiies 10 wifi hmsaza
a4 i A ° '
T iamnsganauuaaiaueiangu 2300 i luuas wagawaamaiauaseluns
molalasunloieen lud vesdaodislumizguosiindniuauyadusa Insaondaoniy
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v oo d e 7] A a W 1 ad = &
3.2.5 msmanuduiusvesamiamsiuiliiseeendmiunaazisveanlien rile

a w ¢
unzndalunziNfunargn 6 moug

AN Nada Taewinmuuand1sussauiinisdiuil §isneendinduvoadiedis
uziudazyiia Iavldunun1snaas iy Completely Randomized Design (CRD) f3uuiiton
ANUIANAIIVOIAURALAILTT Duncan’s New Multiple Range Test fiszdundoliu 95 %
waznfSoudvumidunlszdndan duiug (comelation cofficient) ¥9I33TAEHANTANIIAIY
UiATureendiaduudazis uazihidoyai 14vinnanisnaaesianuaudnuifng
AuFuiusszninanuamsalumsdmlasvcendmdui 3 33 Taoduaumnia

duilszansan ﬁ’uﬁ’uﬁ( correlation coefficient, r )

105542
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TUUAMUANVDIAIDENZ U i:nummqn - v p 0
e wnenlsl 130 Tyaeriua vhau uim
Wousiaing 412+ b.oz 3.33+0.00 3.41 +0.00 2,97 +0.00 4.30 + 0.00 2.68 +0.00
annuiiunsa-a (pH) = . 7
ouzaagn 5.05 £ 0.00 5.24 £ 0.01 4.89 +0.00 4.48 +0.00 5.20+0.10 4.57 +£0.00
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meniug | Wethauzaing AL Al a* Al b
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MANUIN A
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3.1 iU HANAY NIALNATLADZFAN 16 Taaans YsulSuwmsdaminauly iy 1 5as
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NAHUIN ¥
o d d
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iz lmasa 6.7008 asuusmlSmasdamhnanliiiu 250 Gaddns U5 p 1814 7.4 Taw
14 dasrda Tmdonla'laTasunoamialy I lowmss 20 osiaus de 1o lmavlalasioy
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