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ABSTRACT

Bioactive Compounds in Commercial Cultivated Cultivar of Pineapple in Thailand

Bioactive compounds including protein content, bromelain activity and enzyme specific activity, beta-
carotene content, soluble dietary fiber (SDF), insoluble dietary fiber (IDF) and total dietary fiber (TDF) in
‘Pattawia’ cultivar from Lampang, Uttaradit, Nong Khai, Uthai Thani, Kanchana Buri, Ratchaburi, Chon Buiri,
Rayong, Trat, Petchaburi and Prachuap Khiri Khan; ‘Phuket’ cultivar from Rayong, Trat and Phuket; Nanglae
and Phulae cultivars from Chiang Rai provinces were investigated. Protein content in the fruit pulp varied
among the cultivars and the production areas. Its content ranged from 82.90-167.71 mg/100gFW and
‘Phuket’ cultivar from Phuket province was the highest content. Protein content in the core was lower than
the pulp; its content was 35.21-118.83 mg/100gFW. A wide variation of bromelain activity in the fruit pulp was
observed, the activity ranged from 146.92-254.48 mg tyrosine/100 g/ min and bromelain activity was highest
in ‘Phulae’ cultivar. Enzyme activity was higher in the pulp than the core and this tendency was found in all
cultivars and the production areas. For the enzyme specific activity in pineapple pulp ranged from 1.28 - 2.02
U/mg protein and their activity were similar with in the core. The ‘Pattawia’ cultivar from Chon Buri and Uthai-
Thani showed higher enzyme specific activity than the others. . A wide variation of beta-carotene content

among pineapple cultivars and their production areas were also investigated. Its content varied from 1.41 -

8.40 ug/100gFW and ‘Phuket’ cultivar from Rayong had significantly higher (P <0.05) beta-carotene content
than the other pineapples. The SDF, IDF and TDF contents were varied among the cultivars and the
production areas. The SDF content ranged from 0.06 -0.34 g/100gFW and ‘Phulae’ and ‘Nanglae’ cultivars
showed significantly higher than the other pineapple cultivars. It was found that, IDF were higher than SDF in
all pineapple cultivars. Its content ranged from 1.05-1.69 g/100gFW. The ‘Phuket’ cultivar from Phuket
province showed significantly higher in IDF and TDF than the other cultivars. In addition, the correlation
between fruit maturity based on fruit peel color which were determined by hue value and the bioactive
compound content were also investigated in ‘Pattawia’ and ‘Phuket’ cultivars. It was found that the difference
in peel color were not related to the bioactive compound content in ‘Pattawia’ cultivar ((R2 = 0.00-0.39).
However, in ‘Phuket’ cultivar there were highly correlated between peel color and SDF, IDF and TDF (R2 =

0.96 0.80 and 0.90 respectively). It suggests that SDF, IDF and TDF may increase upon fruit ripening.
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ﬁuﬂ:imﬂuwavlﬁﬁqﬂuvlﬂﬁaﬂmsmmiﬁLﬂ%ﬂiﬂﬂ’ﬁﬁ@iaiwmal asndsznaunisluvasitaninnin

- o a3 g v a a . . a A

80% vadtnnnnaafann wananitgsUsznavlddrefanin WITIQUAZENILIENaUAN g BNUINANY (13197
2.2)

= ' & o
MN139N 2.2 qmmmammﬂm%aauﬂ:mNaqn

20 Sua (%)
Water 81.2-86.2
Total soluble solid 10.8-17.5
sucrose 5.9-12.0
Glucose 1.0-3.2
Fructose 0.6-2.3
Cellulose 0.43-0.54
Pectin 0.06-0.16
Titratable acidity 0.6-1.62
Citric acid 0.32-1.22
Malic acid 0.1-0.47
Oxalic acid 0.005

Ash 0.32-0.42
Fiber 0.30-0.61
Nitrogen 0.045-0.115
BHA /3319 (mg)
Carotene 0.13-0.29
Xanthophyll 0.03

1"



BRA /3810 (mg/100 gFW)

Niacin 200-280
Pantothenic acid 75-163
Thaiamine 63-125
Riboflavin 20-88
Aminobenzoic acid 17-22
Vitamin B6 10-140
Vitamin C 10-25
Folic acid 2.5-48
Vitamin A 0.02-0.04

#iu1: Dull (1971)
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2.5 gseangninaraglusulzsa

1. awbrdlusiien

]
[

nlodlusfnn Wwenlodnanaldindudzsa unduawlminviwihfidenldsdu (proteolytic
. ) . ~ & o A .
enzyme) LT peroxidae acid phosphatase 4334074 protease inhibitor ounloailusieu Juszlominavatig
Twramsunng 1B Ja9numIanIzauadnaatian Ja9nun1santay AaduwnTAaNztSI INNANNENNITD bib
= s lﬂl dl v U 1 1 ] L s v 1 v =3 J [ v

nIgadudiendugnliiwdis azanpynd1sgluianmeldlidodadu saliunameiau wezteldszuy
a A alf = o, =2 £ & @ \a = ' & 1o ) A
InadowiRanddu Aauddns@nsgninmaesewlsd szdildfimfinmedwsuysoiuitafionn wdlusd

A & & ad o a a a aa ' a a £ o
wwnnadnduwonlmiansisumanlssansuazddszdninw aindnenwinlusinw  Jgndlunisilosni

o A . ) . o 9§ v & A o o o o A A A v A &
lsawalavnaiden (Cardiac infarction) lasmsilasnulildindaifaadvanazyinldifeamilorduiinnulaiin

P o A a_

z] o o o A & ° o A a o o [y A a
FIn1Taan1sauaaItawieanasnilmaea nadonlugsrlanazanaslaaan 63851080 lusdianing
@oLiasannIg lunazidIuy Iﬂmwm@ﬂaUﬁiﬁ%ﬂLauvLsnﬂusﬁLau PYUNA 600 VaANITNGDIU LUULIA1WINNIN 6

&

L% FINTNRANINIZNLUBILTARNLLT LL@]ﬂﬂx’ilejﬂdJi’]Ud'l‘l«LﬁLLﬂ%@ﬁdﬂﬂvLﬂ"lladIU‘iﬁLﬂ%ﬁUﬂ’]i‘;ﬂH’]&JZL%\‘l 1Ll
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lumm:ﬁuwuwwﬂuaaiusﬁLau@iamﬂﬂwmigm%u mvﬁwginm ﬂﬂ'awﬁwavlﬁ%‘u"l,ﬁ%umsﬁgaﬁua:ﬁuﬂ‘uuﬁadw

v

lawsduazlimainluldunsnans laswwizmaih i nsinnued jius asnfinehgihenlaiulusd
s U3 540 Gadniusadu lugdvassidiawndeuimnumujdue Tetracycline wuiiidnsnasnaniiiia
du 3 wilwdea Wadisuiunguthonldltlutes uananidsfinenudududnilusfiiae - s
IN®181NNIBNLEY (Inflammation) 81NILNALdLYeInENakazana 1N TLIN e asnnluawaneradulyle
' a o . o & X o £
197138331 bromelain an13Uslamilunemsunngunnau (guena, 2550)
A 1 ¥ { o v a g‘ et 1 U QI/ g/ ] 1 1
Tynnguautadg gfiasnilinisuilnaihdudssamunsatienszdunmaniben semitay
TU56% dun1TonEL TremTITLIEEan g aunTinNzaenaaiaa luamsansudIouiisudSunm

bromelain lwinAUaNEIRGAIID aaé’uﬂzmwudwmmﬁaﬁﬂ%mmﬁﬂsﬁﬂgaq@LLa:ﬁ'suLmuﬁﬂ%mm@‘hq@ Wi L

o a 6

wuauuandatfitsdayniaidlusznidulzsanuinifiauasiuidaanio(wul ez ane,

v 9

o

2547) wannnidalinenuigmani@ves bromelain fildanunuuazitonaliqmanti@ i udatnslsh

(4

o P a . o A ' a = o
@l’luﬂﬂmui’lm’mﬂimm bromelain °IlaﬁaUﬂZS@n’]ﬂaﬂiuLL@ﬂ:ﬂNﬂqﬂ"UaﬂﬂizLﬂﬂ @laa@ﬁ]uﬂ’]iﬂﬂjﬂ'qiuwuﬁ

9
a
aug

2. wewalsfin

. o Lo o Ada o A o a : '
“aNIN bromelain LAY R1IBBNTNIRN muﬂﬂiqﬂﬂquiuﬁﬂﬂzj@l fa L‘U(ﬂ’lLLﬂITYlu Lﬂuﬁqiluﬂiiuﬂqij

A

a & Ao A x> a A ' o & Y P Y o a A
fivend fFwias wia uas woldmldlulSnuiuandviudnadnusiievesdinuazaalal anlsfinesdluis
annin 65% duwdualsfiv: msgaduudualsfiuluiimenudt dszanm 15 waedidud vauudiuals
A =< A o ¢ & & =< o A A v < o
fiumaningadulumaduamisle uaz 3 weiidudazgnaaduidinszualafiaiielfidussasduvainis
Faanziinndu A 8n 10 WefiFudifivliludy dunimfesznizavegluiaibeluiu wezaglwaadnaly
' A £ A Ao @ o A v o A < A ' o
204309M Y TagnIneBinmfismagueaudualsfiv laun nsdueandiasu lunsszunainewod 40
A o v A o P & ° o A o A = =
vilnadnualdnfiiudualsfiugadudszdn azandarizosweilsaiilanaiaauazlsouziss laoamnzuzs
o £ o o @ £ A a @ A a o { Y
daaldunin wiualuiugsligniveshenlu A Und weualsiin 6 Saaniy sasawdsuluavloidn

v @

Fanin A 'l 1 588070 wanNUBITINUIN Lwa A lINREINITDRNTEAUVDILTR “ﬂﬁqmmﬁﬂ natural killer

U

T cells w8z T helper cells (f3373m, 2550)
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3. loawms

{ AI &/ o Y v a s 1 e ) a a
mmaulﬂuqmmwﬁl,wmu Y]’ll%ﬁdﬂiiﬂﬂ@]:%%ﬂ?'luﬂﬂL%ﬁa%’mﬂ’ﬁﬂﬁ%'ﬁ%ﬂﬂ LT Iﬂsﬁu U

' Y . . A = ' o { ' ' a
Lﬂﬁa“ﬁ LR lﬂa’]“qi (Dletary fiber; DF) ‘UGLﬂuﬁ’JuﬂladNudLﬁﬁaﬁﬁ%ﬁﬂu@aﬂ’liﬂaUI@EILa%VL“]nﬂui:UUVINLﬂu

81113 LT cellulose pectin TIunImsdsznauanilulalasaduganiie 111mmimaLu_ial,'fluﬂa;wmué‘ﬂwms

o

MINNBATN 995

3.1 ﬂ@j&lﬁa:mﬂﬁﬁ (Soluble dietary fiber; SDF) laun pectins, gums, mucilage L8z hemicellulose 813

@ o

@ . & a P A & A a o v a @ . =2
U’]d@]ﬂum}&lu naaN e LkaInkauazidua1n1TvaInuantsy ﬂqlﬁtﬂ@ﬂ"liﬂuﬂ (fermentatlon) ONRRK)
a I ' . ' ' A ¥ o (% o @

LiﬁlﬂLﬂuﬂ@‘N soluble viscous-fermentable ﬁ?ul%wulﬂﬂqﬁ'ﬁﬂﬂsaqU%’]&lﬂvla(ﬂfi]']ﬂNﬂLLﬂ$NavLN
3.2 ﬂﬁjuﬁvlajazmtlﬁﬂ (Insoluble dietary fiber; IDF) l@iri cellulose, lignin W&z hemicellulose &§11ln)

] ::EVL o] g’ s a A a & ] . . A
NRNULNADUREAIUUN FLA7lasRUANISY Li&lmﬂuﬂqw Insoluble-non-viscous-nonfermentable insoluble #38

A o

crude fiber loawsansNsInduwInf llazaain

)

[ [

£ a o ¢
t]‘l’lﬁ‘l’m“ﬁ’m’lwma\ﬂ,ﬂlei‘Vl&lNaﬂaiﬁdﬂ’lﬂﬁﬂuﬂinﬁ?ﬂvl@]mu

A1319N 2.3 WA E]\‘lslﬂ 1N TH WL TINIWYDIIINE

wenSan N Toawms WAEILIAG)

8% DF Fliduiss Sumwu

Maspn IDF bulk laxative

3aRAWINNT DF fla9nu wazuITIMBINT

Diverticulum disease IDF LﬁuﬁhﬁﬁhQQQWizaﬂﬂaﬂwﬁumaacobn

i DF fasiulsaiirnnugdnssumsvilnadiae
aniin awaﬂaaﬁuﬂ1§1ﬁ@ﬁ31uqaﬁﬁa

wlauaznasalien SDF a@IﬂLaa@aiaaI@U@@%ﬁLﬂﬁaﬁﬁﬁLﬂﬁﬂuimﬁkuﬂu

lalaaLaasen

LUNKAIY DF fla9nuILazaa non-insulin dependent DM

SDF lagdar9n13gadusnsa1wns CHO, glu
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WeSENIN loams WAL
wzisae ldlng) DF anthanaluidan
SDF 3099m3RE RNMITutemIRe sInanzise u
cation exchanger JussianzSIgUSInNEMsAanay
wuglasanslwam
lignan scFAs MlEa @ dunanslimunzdenmsifianziss
a £
Lﬁnagﬂaa AOND antiestrogenic
RN IR UL RV DF JumineuziSiuneziia samaaiyveiuuafiGededu
estrogen
fan: (A3737tW, 2550)
@13197 2.4 mavadlgomIdemaiineImns
a1vlnlaamng AMENTR HAABNIILADINT

Polysaccharide (\WA@% gum etc.)  TIUAINVIN

Acidic polysaccharide

Lignin, pectin, hemicellulose

Polysaccharide

SDF

cation-exchange

= a A 6
Q@mmsaumu

WANOATINTHIRVBIaMTNNIsiwn L& &
LHNNIgABUATONMIT Uaztianiningas:
VANANSTUENELNRD LS

VANNNTIL BRIV TN EVBINTAUNALAZETA BN

' A A = o o A v o o A
andaslasuuaiis  Insafinialudufiszngled Mlvvasde

L‘ﬁum’mLﬂummmzﬂ’%mmqamiz

fan: (317304, 2550)

lvawnifanialdanilfendulzia wuidsznauludae total dietary fiber Tunguftliazanslusih ag

70.6 1Wasidud § xylose waz glucose uihaananinululoa1visansudzse deldnivuloemisiana

7 =1 Q/ o a | v a . . ) ‘ﬂl
"Lmrml,ﬂaaﬂauﬂ:s@muqmauumlummﬂumimua%aam‘: (antioxidant activity) Lihasu19INEIIUIZNAY

W polyphenol laswulutSunaunnninlueiwsnanabldain wathla uas &4 (Larraui et al., 1997).
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ni’ ¥ £ v a a X] A A v a = a a
wanniuidulzsadsganlddiniondin ¢ Feliquanddlunisdunmaiiouzss lasdandu C
131308109 endogenous  nitrosation  wazfItIBAANIINAENUTVBIX1INITIlU Ames  Salmonella
microsome test ldszunm 50 Lwafifud (@3233m4, 2550) adnslsfionn qudinsemsTwluiisesddsznay
a Y a v ga a ) Y ) a PN Y v ¢
nuafivasdulziafidsiuinubauiionuuandenn it Usnmnsauesneialugulsinwud Queen Red
. . o 4 A
Spanish LLaz Cayenne 1w 34 29 uaz 20 mg/100 ml @U[1aU (Kerns et al., 1963) TIAIMULANANNITUA
wazlinaasanadsznavsng gmolu danalidulziaudasiuiguaudfenanu
faudinvssnalneazaunsandauassisansuiesa lduniduduay 1 vaslan LLaxmminﬂgﬂvl@T
Haumnnmazesdszing udnuwitsnmadinmmaaslaoamizdeyatugiunmeaulnsinisuazdnoninlu
natdu functional  food asFuYzIadt LiildlinIEnsATuuninanaiin dayasulnaidunanuisean
' o & a = 2 a o o A9 o o &d A % .
dadszing aamunndns@nmfaliinaaidagasg waklududzsanuindgnivadunisdluudas
Ai’ A a A o w A v a a &a 2 & PN 1
Aufimindafiddgueslszing Sdoyauaznangiunadineimaniala uananazduninfuyadizes
Fudunuas uazssslamalunmisseandudzsaldud dadunstienszdulduilnadaduanudayas
a 2 13 S I a & v ' Y =S o v a a [
mivilnanalilinniu Sandunadniludumaadildialunsguagunwsnisaanisiid o uei

& Aa

A o o = v A < A @ o
a']‘ﬁ'ﬁLﬁiﬂJ‘Ll']?@ ﬁ;“llﬂ']weﬁ\'iﬂ\'i wadaziMnaunIwentl uﬂuﬂﬂﬂu“’]ﬂl%ﬁﬁ]ﬁ}iuu
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unn 3

APNIANRNITIWIDY

[3 o ] [ a %
3.1 tnumagisnagudzia Lla:')lﬂi’]gﬁaﬂ]ﬂ'mzﬂqﬂﬂ'\Elﬂ']wu;a:l;ﬂﬁ
° & d e o o o &, a . A o & o ' a
ﬂ’]“u@lW%ﬂLﬂﬁJ(ﬂ?aEJ']\?@U']JZ?@W%E@'N6] LLﬂZ@]@]@]aﬂiza’]u@’]%LWaﬁ]@]sﬁaﬁuﬂzi@iu%@azﬁuﬂqﬂ"ﬂaﬂ

Uszinalnuasuaasluarssn 1 Aud muaz*’uudawaé’uﬂ:mﬁufmal,l,mngLLaﬁN’ﬁmlumﬁuﬁ%%’m

4

= 0/ [ = o a o a [ b = = = = a
LT8IINY wugﬂmmnﬂmnﬁmmw a1t Q(ﬂi(ﬂ(ﬂﬂ “huainng @"Y]Elﬁ’]% mrgauu‘i 3’1‘111_]]5 L‘W“Iﬁlﬁ LLRSANWD

q

nianniwiaszas ane Qe luszniadeugmauiadaunnainon 2551 lasguiiudwan 20 wade
wWutluudazdmia immasasninue 4 61 18z 5 wa daianuadudzsalasldfufenidunast anf

=) aA =) 6 & 6 a 6 o a 1
WRaNNUFLWFaIUIZN I 20-40 LU oL TUAaINE InasuyInk UT1ANUIALKE FIRBRINNLTALATLNRT YLES

wa

lagsnlaggns ARl JUAn1ImasmaAuiies ¥rinenasudnnaly hanaeiauezena anagey

(2
ad e

9 P Y a & o “ A A & v o

ﬂﬂﬂmiﬂqﬂﬂqﬂﬂqwLLﬂzLﬂNLWQLﬂ%@“ﬁ%’ﬁ?@ﬂ'ﬂqwﬂiyimﬂﬂadNﬂﬁ‘Uﬂz‘i@I@Elﬂ']i')@ﬂ']ﬁLﬂaﬂﬂLLazL%aNﬂ'ﬁ(ﬂ(ﬂ'}U
A o a . o & AN o J a = & g’

LAI847A& (Minolta Model DP-301) ﬂ%ﬂﬂﬂ’lﬂvL@]LﬂuﬂﬁleLﬁiz‘UU Hunter scale Laz1aUIu1muasudinazaiyn

16 (Total soluble solid; TSS) uaz USunmniaf lninsn'le (Titratable acidity; TA) lushaw nwuiuaagng

a

Taswniiudulin g uonduhoussunung freeze aaelulasiauinan Lﬁu"lﬁﬁqmvmw -30 a9FNLTALTN LD

U

o

a 2 Afo Qd '
’JLﬂi’]zﬁ%ﬁﬂiﬁﬂMﬁ’liﬂﬂﬂQﬂﬁ NATUAT ¢ 6

Fhe

o

e,

3.2 JlnsilSanmansaangnidiag
3.2.1 Maessumathaiemaiensiusinaldsiuussiansuian Lo

TId0tnalile Wisunudulzse 10 N3 maniy 50 mM WemwWatiWiWes RLow 7.0 USw1as 10 ml
il lalad lugiduan 1 wd LLa:mg‘um’i'mL‘ﬁmmndm"l,sja:mﬂﬁmmﬁa 10,000 rpm gannd 4°C ilu
a1 20 Wil wenansazmedInlalitenziUsinaldsGunaziansiniaw s
3.2.2 My eanzAUSanmlysau (Bradford, 1976)

Tia 1.0 ml VBIRNIAZANBAIBEI WENNL Bradford reagent USunas 5 ml wwenlddhnu asnslin

g iviaaduiaan 10 Wil NKwIaAINIgananILEIN 595 nm wvsunaldsaulesisununsw
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¥1@337% Bovine Serum Albumin (BSA) fwrmuSunlds@nluninefisdniulus@ude 100 nsusulzia
(mg/100 g)
3.2.3 MyAanznanssuian kol (Murachi, 1976)

e 0.1 ml vasaIRza8@28819 LAN activating agents (0.03 M L-cysteine Waz 0.006 M EDTA

v o '

disodium salt 1% 50 mM phosphate buffer pH 7.0) US81@5 0.2 ml wenldidnn uu‘ﬁ'qmﬁgﬁ 37 °C 1w

= o [ a

A1 10 Wil NWWLAN 1%w/iv casein NLUNNEMRNTAEINH MEWAINET 10 W wyal ey 5%
wiv trichloroacetic acid U3u1@33.0 mi ldiduludihuds shildwyumisaieusnaznaufiannui
6,000 rpm amanndl 4 °C 1duann 20 Wil hasszmsdulanniadinisganfuussn 275 nm - widianm

wilIindngndeslasifisununnwinai;ulnladu duwiafenssueuwloinldlumihogiia V) lao 1 gile

U

o

37 C

bt}

aad = a ed a & a & aa o a a A
LAAAINNRNUIUTI ﬂiu'}mLWﬂvL'ﬂ@ﬂLﬂﬂﬂﬂu (mﬂ‘.l.lL‘.L]mmﬂi&l“lladeYlIi‘ﬁu) ﬂ']ﬂluL'Ja'] 1 u']ﬂﬂqm%ﬂ

pH 7.0 dia 100 NTWVBIRULIA (Mg tyrosine/100 g/ min)
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P a o ¢ @ ' A& A= >
M197°9N 3.1 T%ﬂwuqﬂ]aﬂﬁuﬂ:i@LLUGLLUﬂ@nNWu“{]ﬂﬂH’]luLL@]L"]zfﬂﬂﬂ"](ﬂ

g
Awndnmn aaie Qtﬁm WIUA nua
LBE9308 % x v v
1119 v X X %
IR v x X x
AWDINTE v X X X
9vumH v x X X
URLTESTE v x x X
T3 v x % X
\WTTI3 v x X %
7813 v X X X
889 v v x X
a919 v v x X
U3292083TUS v x X %
niie* x v X X

gaa

v panpfs s mInaaiamemsenluiam e

q

X pynpn vﬁ'uq‘ﬁvl,sjﬁmmﬁmﬁ ANNINNIANLUIINIA

3.2.4 maanziumualsiin (Queensland Health Scientific Service, 1994)
Tdadailadulzia 10 niu idnllanfondineivianes 50 mi s lulaludlud 1 wiil nsunyu
P A = & a & ° & . o ¢ o A a
WAE9 N1ANLS7 5000 rpm WA 20 W LENENTRTANTULK IaznauTuasIanasesllasids

a 6a i A o & o 1@ o v o v
aLnatan 2 Jay i’mmsa:mﬂmﬂaﬂ%m%m %’lvlﬂizLViUVLRGI'JY]']ﬂzﬂ'IU@]’JﬂLﬂiﬂGisLﬁﬁqmvmu'lﬂ'lﬁﬁl%LL%\‘i
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azmydmﬁmﬁaagjﬁw 25 ml iso-propanol #111Un38981% 0.45pm nylon syringe filter WaLAA&NT 20 pl 11
1389 HPLC (HP 110 Agilent Technologies) iWsafaufida acetonitrile uaz methanol 8AT1§I% 70:30% viv
531 7lwa 1.6 mimin AosuiAlTusnfe Hypersil ODS C18, 5um (125x4.0 mm) 9UNNAINITIATIZN 40°C
a3793A813@28 Diode Array Detector (DAD) fiamagnanau 450 nm midSanmudualsfiulagnisifisuny
nnHmaIwudualsfiu. Menuwnalugduaslulasniuudiualsfiuda 100 nfuihwingulzsnae
(Mg/100 g wet basis)
3.2.5 ANNTW
wanutulwitanasulzsala pmsauuialugauanion awiiuas AOAC (2000)

3.2.6 U110 Total dietary fiber, insoluble dietary fiber Wae soluble dietary fiber (Enzymatic-gravimetric
method, AOAC, 1995)

3.2.6.1 MYIATA Total dietary fiber (TDF)

Fmrathaitaduilzsn 0.5 N3N (1 §agns ey 2 41) Suitniimiin (Ws) L& phosphate buffer pH

6.0 USu1as 50 ml @v23axaudn pH 1ﬁﬁwaguii:1aiﬂa 6.010.2 :nuuLdn Lawlssd alpha-amylase USunas 50

'
a

ul vl shaking water bath  amwnnil 95-100 asenwaFus win 30 Wil nuuasiislilwoun

gunNH%ad 1An 0.275 M NaOH 10 m ey pH IWaglugas 7.510.2 inianled protease 100 pl 11y

v o
[

191w shaking water bath gaunn® 60 aseLsaiGoa w1k 30 wifl 1Ta shaking anaan1siemzh asnalild
uflgunniwes 1in 0.325 M HCI USwnas 10 mi iediu pH  Ihegluga 4.04.6 @ueulssd

amyloglucosidase 200 pl  #'lUa191u shaking water bath 60 aseniwatGoa W% 30 Wfl LwEIAREANNT

v o
[

Aoz aafislilmiaunigunnfies 16 95% ethyl alcohol 280 mi 113121911 water bath 60 BTN Fus

2 v
RS- o< @

1 2104 NT09ATNAURTY glass filter (ATIMRUNTINNG crucible WAz celite LRI) F19ATNEUEIE 78% ethyl
alcohol Y3163 20 ml 3 %9 WA IAZNAUA2E | 95% ethyl alcohol UTH1€T 10 m 2 A9 LAz A19AZNEKAN

A33 @28 acetone YSH163 10 ml 2 AT3 dUAZNBUN LG b4 hot air oven QUMD 105 BIALTALTUN ARDANIA

[ '

@
& A o R o

aana LIlAaulu desicator  Taausihniinasf duiindrihmsinfianule (W,) nniu siaznauannnIiameyi

(2

17 1 et lls@ulasds Keldahl  dufinwanisdiaszdldsdunld (w,) usr3siiaznauainnig
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Aenzddnd 2 Tz laswnfigunnd 525 ssanaaiBos 5 Talus asfialildiulu desicator  Tyau

e

'
v

:’ ar nl' =3 1 o £ 3 o K a 6 v A 1 o gﬁ
dnnnasituiindiminid (W,) uaztiuiinnansiaeiaale (w,)  &u Blank  Yieuduaan
A eINwLe idadbaaiagiasly

3.2.6.2 MYILATIZH Insoluble dietary fiber (IDF)

vy a

UHiRan3t3aed Total dietary fiber un3eNINIaIaiad19f larn glass filler ws21NEN9

AzNawAUINAY 10 ml 2 AT MINBUIIAZNaWA2E 95% ethyl alcohol 10 ml 2 ATILED BNAZNOUAIEL

@ v o
4 4

acetone 10 ml 2 @31 auaznaufild lu hot air oven gaannd 105 aseoaiGog anaansdn aafialildiaulu

[ [

o a

dessicator  TIIWUAENAIN UuAindiminnewle (W,) #NAZNaUIINNNTILATITHEIN 1 1N

Aanehllsfulagds Kieldahl duiinnansdamzdldsduile (W) iaznausinnisdieszidnn 2 Siamed

' [
A o @

i lannngmngdl 525 aseuoados 5 Tl aafisbiliiaulu desicator Taauintnasntufind1imun

N (W,) waztiufinnamsienemanfle (W,) Blank Louidednuud lidaslaaratnasly

NTATHID

MIAIWIUAT Blank

Average Wt. Residue fiber Blank (W,,,)(9)

average residue of duplicate blank

Blank protein residue (W) (9) W, X % protein in blank (step A 13)

100

Blank ash residue (W,,) (g)

W.p X % ash in blank (step A 14)
100

Blank (B) (g) W, — Wpp — Wy,

NMIAWIL Total dietary fiber (TDF)

Average Wt. Residue fiber sample (W) (9) average residue of duplicate samples

Sample protein residue (W) (9) = W, X % protein in sample (step A 13)
100
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Sample ash residue (W,) (9) = W, X % ash in sample (step A 14)
100

Total dietary fiber (g) W, -B-W,-W,

Total dietary fiber (g) X 100

Total dietary fiber as dry basis (g/100g)

Wt. sample (g)

Total dietary fiber as wet basis (g/100g) =  Total dietary fiber (g) X 100 X (100 - % Moisture)
Wt. sample (g) X 100

N13AWIM Insoluble dietary fiber (IDF)

fwrtwinilaw Total dietary fiber

N13A1W I Soluble dietary fiber (SDF)

Soluble dietary fiber (9/100g) = Total dietary fiber (9/100g) — Insoluble dietary fiber (g/100g)

3.3 M3 AzRYayan19aia
o - . an £, o o P R R .
Lﬂiﬂ‘umsmm'mLLsmemaan(ﬂmiaaﬂqvmﬁ'mfymaaa‘uﬂsi(ﬂlmmazwuﬂwammﬂmmazwuﬁjﬂﬂ
Duncan’s New Multiple Range Test lagltlyUsunsy Statistical Package for the Social Science (SPSS)

version 11.5
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HawazIIal

4.1 AaNBMTNINILATNLALLAN

(4

< A o o o o & < o v
orgmaiviisivasnadulzialdunnnnmsseuniunsaingdanasd laona ldfudssanus
Jaadsuaz wusniiaaziiongmaiuineidszanm 170-178 uaz 150-155 T4 AINAIGL FIURUTUIILAUAZ])

= =3 dl a o Qs 1 T 3 =3 d‘ ar =3
uwaazfiongmaAuielszanm 160- 165 u auday udatslsfianuergmaiuinsivesnadulianaz
wandsnululundaziui awngma ansmenflszna waziaguiasdlunmailluilae mninasgule
a tﬂq’ ot v A | e = 6 a = o a 6 =
mMyudenasudziavaslssnulaslififendudriianuuiysalesdulzsa lunsdlaudzsanuidaais
lasm ldlssnuudszUimualddindfendasegluinasgiudiues 2-6 (@13197 2.1 ) Wisrdamaieila
A & = ' ° ' a o A Ad A X ' v & &
wdasnsnaluainid wdlunidivasnaiulznuaaufandfndos 1/3 vamaduld druluiuinifia nua
' v oa A A o & = av & A= 9o & o A o
wazuaus sulngusindatnanisuslnase aouwunlunisdneisoasshisliinmainnidaiiannasuilzia
v a o & @ ¢ a Y o & v &a ' A ' =& o '
ddsaumaspulunisivge lavldinasidoriulugulzsans 4 wugasnay Aelunsguifivaretioug
fulzsannundstanazAaifiencafiifaniimndestszanm 20-40% (e 2-3 luanaf 2.1) udadnilan
aulunspudssulzsalagsnlasannuassAuinaaug9vasl fUansnasmafiuiies v, uiimais a.
@ ' o £ | o ° o o {
Foene Mzpznalwmsvuasdszanm 1-3 % PupENUIZHENIY Ferilinasudzsaenafinmadfowudasly

11913 I9NTVNES é’aﬁfmﬁaLflumsmmaaummu%ymimaawaﬁuﬂ:mﬁauﬁwmﬁLﬂiﬂ:ﬁﬂ%mmmi

Lo o 'Y o g ' g a
aangnisanag g Wleimyiasaanuaziilonausadlasen hue angle auTH waz3anm TSS uaz TA

' [ '
= =

ARDAIUAAIIAIWIZHING TSS: TA wud’lmﬁi'@"lﬁﬁmwLmn@mﬁ'uvlﬂmuﬁ'ufuaﬂmwia:wuwwfﬁw lasfiang
Lﬂﬁammuﬁmgﬁwd’w 67.32-90.08 WAz 82.45-93.93 $961 hue NAININLIAIINLURaNHARIBLHONAUUTF
WARBININNTN mmm%uagjs:mwﬁaﬂax 82.45-93.93 3yt TSS agjixmwﬁaﬂa: 8.11-15.43 130 TA
' ' o ' ' { A v &
88921119 0.40-0.95 LAz DATNEIUIZNINY TSS:TA 1w 13.80-35.13 (@17197 4.1) TauaasliAuituwanain
a a ] a a o o 6 v > a 6 ad
auﬂf:sms:ummLmﬂmanuvl,ﬂmuaﬂwmzﬂssmwugum ﬂwummﬂumam FAIWaNe LLafz'sﬁmiwasﬂ@n

o L v o

a & = & o A o o a ' o
mwmyimmawa ﬂﬂ’]fﬂl,ﬂuﬂilﬁ]&lﬁ'] E]JU'YI‘YIWI ﬂﬂ‘hl'mtLLQ&QWJ’]’]WI%NE\]?(U?JVE@Nﬂ’l']&lLL@]ﬂ(ﬂ'NﬂuvL‘l]
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X4

@391 4.1 QuANEUzMINENNLaiaiivaIFuUz IR UEdI gINLdRz NUANG A

ﬁ’uﬁf/ﬁ”uﬁwam duldan Aiite Moisture (%) TSS (%) TA (%) TSS:TA
(hue angle) (hue angle)
Wngilnaniy
1119 78.99 = 4.27 def 92.55 & 1.89 abc 91.54 + 0.56a 8.11 £ 1.00 h 0.58 = 0.13 ef 13.98 £ 2.71 gh
gasdad 87.17 * 8.57 abc 87421 1859 84.71 + 1.21ef 15431193 a 062X 0.12 de 24.89 1 5.94 bed
D IATEY 76.80 * 5.756 def 91.68 £ 0.77 abcd 86.97 + 2.05¢ 1223+ 1.78f 0.72 £ 0.12 cd 16.99 T 4.81 fg
9Numh 76.09 + 7.90 def 89.57 £ 2.36 defy | 83.85 + 0.40f 1568 £ 0.85a 0.75 X 0.12 bc 20.91 * 3.39 de
NMYIRY3 77.96 1 10.01 def 90.47 & 1.95 cde 85.65 + 0.61cde 14.02 £ 0.90 ¢ 0.61 £ 0.19 ef 2261+ 826 cd
ﬁmﬁ 82.39 * 4.85 bed 88.86 1 1.32 efg 83.97 + 0.72f 15.19 * 1.40 ab 044 +0.05¢ 3452+ 570a
mmﬁ 75.62 * 6.35 def 91.09 £ 1.75 bcde 87.02 + 0.34c 12.79 = 1.21 ef 0.66 = 0.12 de 19.38 = 5.24 ef
pEIRN 90.08 = 8.98 a 93.17 = 1.88 ab 86.05 + 0.73cde 14.05 £ 0.84 ¢ 0.40 £ 0.06 f 35131+ 583a
kald 80.65 Tt 8.23 cde 9393t 1.34a 86.55 + 0.3cd 13.17 £ 0.83 de 0.95 1+ 0.06 a 13.86 = 1.06 h
\WTILS 89.90 X 1.75 a 82.45 £ 7.66 h 85.69 + 0.76cde 14.16 £ 0.84 ¢ 042%008¢g 3371 7.16a
132971 87.95 £ 11.00 ab 90.27 £ 0.95 cdef 87.00 + 0.38¢ 13.88 = 0.77 cd 0.58 & 0.10 ef 23.93 * 4.49 bed
WWS LR
pFIRN 72.62 = 2.18 fg 87.57 £ 129¢ 85.28 + 0.9def 14.52 £ 0.58 bc 0.55 £ 0.06 f 26.40 =226 b
a3q 74.53 * 3.53 ef 87751t 145¢g 84.63 + 0.65ef 15.27 = 0.84 de 0.61 X 0.04 ef 25.03 * 1.81 bed
niia 67.32 £5.02g 88.88 1t 0.70 efg 88.64 + 0.49b 11.04 £ 0.69 g 0.80 £ 0.05b 13.80 £ 1.19 h
WUZwIUA 81.23 + 3.86 cde 88.76 10.98 efg 86.85 + 0.89¢ 13.08 £ 1.53 de 0.65 X 0.16 de 20.12 * 6.68 de
WwsnUa 77.88 * 3.86 def 87.92 = 1.42 fg 84.87 + 0.31ef 14.45 £ 0.71 be 0.65 X 0.11 de 22.23 £ 3.03 cde

QU

* Value is mean X SD
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e,

4.2 YSumansaangndsaIa

a

o < o 4 o o o ' v & o a v & a o ' & A
uaﬂﬁ]qﬂiﬁ“ﬁq(ﬂﬂLﬂuLﬂﬂﬂﬂHmLﬂWq$aqﬂi‘Uﬁuﬂzi@]luu@lﬂxwuﬁquﬂ? ﬁUﬂzs@WuﬁqL@U?ﬂuLL@@n@Wuﬂ

a

A Aaa A ' o & ' ' a ' o = v o A )
mamﬁmnww:ﬂng*nLmﬂmanuﬂyamawamaqmmwuazmmmwmemaﬂuaaﬂvlﬂ m‘tuﬂaguuguﬂm%

[ o a a & A o & { & @ 1Y
IﬂﬂquﬁulﬁﬂﬂwaqmuﬂgmwaﬁLmﬂq“ﬂﬂ’]wLWNNWﬂT%uaﬂLWﬁaﬁ]’]ﬂiﬁ“ﬁq@ @G%%LﬁaL‘iJu"llaﬂanIﬂ"ﬁu’m’liLLa:

@

% o @ L = vo @ o & A Ada a A =
‘.I.JV]LIWYIYI’N@WW{{“IJI]’]W"Hadﬁuﬂx‘iﬂi‘ﬁ&l’m“ﬂu ﬁ]ﬂ@u’]ﬁuﬂzi(ﬂwuﬁﬁ’mﬂ IMNKE[IY G]Wuﬂ'ﬂ&lﬂ']iwﬂ@lfwal,ﬂ%

q

[

v ) a =3 ng Q Y
mIshanileneimdiainaeseangniaay ek
421 YSuawldséu Aanssnienlodlusfiau was fn specific activity

mnwamimaaawuiwﬂ%uﬂmlﬂiﬁuluLﬁaNaé’uﬂs‘mﬁmmLmﬂ@mﬁuvl,ﬂmuﬁufaaﬂmwiaxﬁuﬁ

& A

HAa AafldTunmegzning 82.90-167.71 mgi00gFW  lasdudzsawuiniiaanunaslgnludinianiiad

@

Uinmldsduludagge uazlinuanuuandwadedvnddny (P <0.05) szwhaiuinifianlanludamia

()

= [ Y v & & 4 o o o a a & o P
QLﬂ(ﬂLLﬂzﬂd%'ﬁ(ﬂ@iq(ﬂ I(ﬂUW%EQLﬂ@]'ﬂﬂQﬂluﬂd'ﬂ?(ﬂﬁ?@33Uaﬁwuﬂiwqmlﬂi@uluLua(ﬂqq@ (139N 4.2)

A A

) = a Q = = ‘_‘.Iq’ s a 6 =) Ié 1 = 1 > '
LT LG mﬂunuﬂsmmIiJmu’Lmuaauﬂ:mwuqﬂmmL'; Umwmmmmu,mn@'mﬂuvl,ﬂm'lmmaaﬂgn fad

USunmegsening 82.90 - 158.58 mg/100gFW é’uﬂ:mmﬂmeifl_ql%ﬁﬂ%mmiﬂiﬁugaﬁag@ Ja9a9nn beun

[ a (3 =

#Uz3091n99nTa §1119 2ued UsznufIdus gasdad YT maany3 anunil nuadany Tay3 uaz

] 3 @

> L = . : A e o aa o o ¢ a 4
ane auday  udagwlsnawlinoanuuandrsaduiitbddyneaia lusudzsanuidaanisndgnlu

a s = o 1 2 = tﬂy ot ﬂl 6 |2 ' v
NN L‘W"Iﬁlﬁ Jraadkaca1ld faudIan mI‘l]i(ﬂ ‘l«lsl“l«l»L‘l«lsE] Naauﬂzmwuﬁqma HRWRT) LLa‘WUiu'ﬂiN’] WAIBULIE

@

fla 154.99 uaz 154.68 mg/100gFW awiay lasf ldwuanuuandvagadinaiagseninadiuimlysin

lwilawaduzsaiusuioua Jua uazniia (P <0.05)

P . =

Usunaldsuluunududzsanuians ganunandandsg fuTanaldsdudinitluions daf

U

v A =

JSuou 35.21-118.83 mg/100gFW I@mﬁé‘uﬂ:mﬁﬁﬂ%uwmiﬂiﬁulmftagaﬁﬁLLuaquwa:uﬂ%uwmIﬂiaulu
WNUNALULTI G U (@19197 4.2) Tuunududzsausdaaniodsunaldsduianuuandraiuldany
wnsstanagszning 35.21 - 118.93 mg/100gFW I@ULLﬂuﬁuﬂ:mﬁuﬁﬂmmL"dsmnmj"wi'mwaaﬁﬂ%mm
lds@ugaga LLa:Lmué‘uﬂszufﬂmmﬁﬂmﬂ'«‘fwi'@mmﬁﬂ%mm@‘hq@ fudSualusaulunnusudsa

wutwuaiUTumdaudnidifie 65.00 mg/100gFW amkeUFnaldsd@uluwnududzsawuinuadysanmgs
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o o

fa 101.93 mg/100gFW INMTIATITANANIFDA NUANULanadatnslinadmauuesUSunmlysauluunn

HaFudzraiuiiaadousziuinianuanludmiaszues (P<0.05)
Answvaaenlodlusfnudwinluniiogfia (U)  law 1 glauan@dnunois YSanaunwyIndn

a & an o - - . S

fiadu Woudufidniuesinladu meluna 1 wfifguwnfi 37 °C pH 7.0 ¢a 100 nFushwinaases

o = = A a & Y A a | ) o ¢
Fudzse ‘ﬁ\iﬁ]']ﬂﬂ'liﬂﬂﬂ']Wﬂ'J'\ﬂ'ﬂﬂﬁiNTaﬂLﬂuvlﬂj&ﬂ:lli&lLﬂulul,uﬂNﬂaﬂﬂsi@]NﬂiﬁJ']mLL@]ﬂ@]'NﬂuvLﬂ@]']NWug

LRSNWTNE® (A13797 4.2) AefAnogsening 146.92-254.48 mg tyrosine/100 g/ min lovlwiladuiziadusy

U

P &

LLaﬁ@hﬁamsmauau"l,smfgma@ 0 254.48 mg tyrosine/100 g/ min 898931 tauA Lﬁaﬁuﬂ:sﬂﬁufgl,ﬁ@mﬂ

q
a a =3 [ [ ) o & a [ w = ' i 3 A a €
%d%?ﬂﬂLﬂ@]LLﬂzﬂﬂﬁ’J@]@ﬁ']ﬂ Luﬂﬁuﬂsiﬂw%ﬁqﬂﬂ@nlﬂUﬁ]']ﬂﬁlx‘i%?@]LW“ﬁi‘Lﬁli LLG]@&l']dvliﬂ@]"]NL&la'JLﬂi'w%NGﬂ'l\‘i

o o ' @

gaanuI lidanuuanaiag9 i A LIERINFULULIAINNNG 4 WAEININANT (P <0.05) edutilasuysia

(7]

nnaminananufansinvedionlmidnfigada 146.92 mg tyrosine/100 g/ min TusmizAifanssuvasanleod
a o A |a o ' & = @ LA o Ay o & v &
lusfisuluwnugudssafitsinmdniluiiens Sowuuwiliusudoiuiludulzians 4 "uguszangng
& A AL a a A ' ' . .
aunvan Sefanswvesenlodluslinuluununa fidnagszning 38.36 - 161.50 mg tyrosine/100 g/ min la
o o 6 < £ s An 6 v 1 £ o 6 >
wnudulzsanuiniinnnimiasnesfifantiuenlodgigasasaamnlduiunudulzsanuigus unuduyzse

ﬁuﬁjﬂmmﬁamnffwi’mﬁmﬁmﬁ 32884 LLa:ﬁufn“Lﬁmm%'mi'ﬂnuLﬁm ANEGU wdag19bsRaulinuaIw

o

' 1 A e o P a € aa a ' ' a ' ~
LANGAND LA BLIAYLUDWINNLATIEANINNRDG (P <0.05) luﬁ’ﬂﬂ$iﬂ"ﬂ']ﬂl,ﬁﬂﬂ\‘](ﬂ']dﬂﬂdﬂa’n% LERTEEN T

FUUZIANINIAATIANNINTINGARA (A13197 4.2)  WaMINARIN LA RREAARBILTIALINL TN UV

q

a

avIung (2527) Nenlodlusiiaslunasudzsanvannlugiwiite 1Wien unu WazIN AWAIAL waNNHEIL

Q‘ a -~ Q0 A a a ar 6 3 = a ' ar 6 =) U ra
FNWANLGNDNIN ﬂimml,au"lsﬁﬂmuLau’luauﬂ:mwuﬁqgmmuﬂsmmgam‘uwuﬁqﬂmmm TR E A PV

o o o

ANNUANAWNBENHUBAAYNIFTANAIY NWUT uazamz, 2547) wananfigeiinanwinfanssuves
Lauvl,emﬁmﬁLamzwumﬂlmwsmsﬁ'@ummaowaé’uﬂzmLLﬁ'ﬁ]:L’%m@aaLﬁawaqﬂLLﬁ (Gortner and Singleton,
1965; Lodh et al., 1972)

@1 specific  activity ﬁwmmmﬂmgﬁmLaﬂaiﬁ@iaﬂ%mmIﬂiﬁu WUI1A specific  activity Twdans
FusIaildnagszning 1.28 - 2.02 U/mg protein Lf‘:aé'uﬁzmﬁ'ufﬂmmﬁumn%’mi’maq’%uasqﬁumﬁﬁm

a e 6

specific activity §98a a4a9an laun hadulzsaiusdaaionndinianuainis ama MYInyT Auigus
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ﬁ’uﬁ:ﬂ@mﬁmmmwﬁ LLa:ﬁ’quLﬁ@mm:ﬂaa ANAAY weLUaINNIATITANAN IR ANLINFULULIAN

o

unaadng g aana1n lilanuuandvadeiivadan (P <0.05) lhaFulzsaanianiasiUelidn specific

activity 6nga sauiiaduLlzsaRuiusua HUSa iy 1.46 U/mg protein s§ue specific activity Tuunuwa

v A A A 1 '

felndidsnuluilanafio Aalid1agizning 0.99 - 2.5 Umg  protein lasununadulzsanuiidaaioan

U

TIningaIRadiidn specific activity F9NFALAT UNUHARLLZIARUTNAANTINTAATATAITA FIUUNUNS

3

fulzsaiuiunaLauazuaien specific activity LU 1.76 uaz 1.58 U/mg protein (AN7141 4.2)
4.2.2 Ysananudualsiin
UTnonudualsfinlunadulzsanuidandouaziuinifinnnunsdaned1sg uazdudzsanuiug

LLﬂLLE‘]ZQLLﬂﬁ]’]ﬂLL%@idﬂgﬂluﬁd%i@]L%EI{IT]F;I ﬁdLLaﬂdI%@l’]‘i’Nﬁ 4.2 ﬁ]']ﬂﬂ’]islﬂHWW‘]J’jWLUﬁWLLﬂIiﬁuﬁﬂ%N?m

'
= ' '

wandanuldauiuiuazAuilan Aafidnagszwing 1.41 - 8.40 ug/100gFW laswuidudzsawuinifinan

U U

o

Pniarzoasdinaginiidudziannundsdug adnldsddynesia (P <0.05) AaiiuIum 8.40

4

[ o v ¢ = g a = v ¢ I3 &
ug/100gFW iadﬂdll']vt@]l,l,ﬂ ﬁUﬂZ?ﬂWH'D;‘]j@I@]’]L’JUﬁ]’]ﬂ'ﬂx‘]ﬁ')(ﬂ‘lﬁ%a\‘iﬂ'}ﬁ RN T]“Iil‘!? LL@zWu'n;QLﬂ@]ﬁ]’]ﬂﬂ“Lﬂﬂ

ANRAL LLa:Vl,iiwumwmmﬂ@mmaaﬁaﬂuaa'ﬂ%mmm@‘ﬁLLﬂ‘[sﬁusl,uéTuﬂzmﬁufﬂmmL’imnm?mi‘@éwma

& o [ I3 o a

ga3aad 9Yiusfl MaauyI 1aYI 0310 LWTIYT uadIzaudTius AudssaRuiniinaindimiaana

fulzsaiusuiaua uazgua (P <0.05) faudhuTmouudualsiulududzsaaziinsnulusinmiwand

6

fiuaanly (Wunen uazAtiz, 2551; Charoensiri uazAmz , 2009) udfinana1dledn dulzsanuindfiie

o ed

1 v = a v nll a A v = 1 AaaA 4“‘ 1 v e 3 v dl
ﬂﬂ%’].l'l\‘il,%ﬂﬂd&JLL%UI%NY]ﬁ]z&Iﬂi&IWELLL‘]JGI'ILLﬂIiﬂugdﬂ’J']W%h;Y]&lﬁL%ﬂﬂﬂWD'N’LI’I'J m%muvlmrmmiw

o v & & A |a @ a > o e oA o aa o a
ﬁﬂﬂzjﬂwuﬁqﬁLﬂ(ﬂlll]ilnmLU@nLLﬂIiV]ugﬂﬂ')’]ﬁﬂﬂziﬂW%qauG] RN N Y fy“ﬂ']ﬂﬁﬂ@] uaﬂﬁnﬂﬂﬁﬁ]ﬂlulﬁaﬂ

maoﬁ’uﬁ:uﬁa 298N UaNIWLIARDY LK UEILATaMRNT 99NIaLALLIALY AraaawITNIwIzlan wee

duiipdag i ldvTnoauudualsfiunfionauandrnuly dsnfinosawidSinauszgmandoludud

wadanIRIaNEALAlsiuas lunalal (Gross, 1987)
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8¢

@137 4.2 Pinaddsduuazfianswrasanloilusfieuluiouszunudulzianugena g

o ¢& A a
‘W%ﬁq/W%‘ﬂ Han

&
tha

18707}
Protein Activity Specific activity Protein Activity Specific activity

(mg/100g) (mg tyrosine /100g/ min) U/mg Protein (mg/100g) (mg tyrosine /100g/ min) U/mg Protein
Wwsilanie
a1 145.9+21.54abc 186.48+27.35gh 1.28+0.14c 70.07+16.63ef 130.14424.25bcde 2.01+0.90ab
qm@(ﬂﬁ 122.67+9.62cdef 183.90+1.82h 1.5110.12bc 63.2949.40f 155.79+12.71ab 2.50+0.40a
NWHBIATY 97.99+3.89fg 183.53+11.57h 1.88+0.17ab 59.79+22.24f 106.36+28.67def 2.02+1.02ab
| A8 5% 108.83+16.45efg 216.54+22.40def 2.02+0.35a 62.71+12.52f 121.36+23.97cdef 1.94+0.21abc
NYInUI 113.55+10.01def 197.36+21.30fgh 1.761£0.31ab 62.07+7.64f 90.07+24.92f 1.50£0.53bcde
31°1i1ﬁ 116.34+12.46cdef 190.00+22.07gh 1.65+0.33abc 83.9310.49de 103.21+29.36def 1.2310.35cde
“ﬁm_ﬁ 97.85+3.53fg 197.53+6.41fgh 2.02+0.14a 64.57+1.19f 99.36+16.29¢f 1.5410.27bcde
Izl 140.70+11.50abcd 209.80+15.88efg 1.49+0.04bc 118.93+12.32a 155.79+12.71ab 1.31£0.08bcde
a9 82.90+8.969 146.92+6.38i 1.7940.18ab 35.21+5.35g 38.36+10.779 1.10+0.28de
L‘W"Hilﬁ 158.58+8.38ab 239.06+9.52abcd 1.5110.12bc 102.3645.27bc 134.00+25.90abcd 1.32+0.32bcde
UseuAITUS 124.34+7.0cdef 186.96+13.54gh 1.5110.18bc 66.00+9.07f 113.7115.52def 1.75+0.24bc
Wusum
RHERN 134.26+£5.91bcde 220.31+12.83cdef 1.64+0.11abc 111.71£13.92ab 167.00+£28.28a 1.51+0.33bcde
L] 162.33+28.41ab 241.83+13.10abc 1.5310.33bc 101.1446.17bc 100.00+10.81def 0.99+0.12¢
JjuLﬁ(ﬂ 167.71+£21.03a 248.50+7.67ab 1.50+0.18bc 87.36+4.70cd 150.1415.25abc 1.72+0.13bcde
ﬁ'uﬁfmaua 154.99+51.83ab 225.81+24.42bcde 1.60+0.59bc 65.00£13.97f 114.14+32.18def 1.75+0.33bc
ﬁufgua 154.68+12.68ab 254 .4817.48a 1.66+0.17abc 101.93+10.58bc 161.50+9.00ab 1.6010.24bcde

* Value is mean = SD




@13197 4.3 Yinauudualifiuluiodulzianugene g

ﬁ%ﬁ:lﬁ%ﬁwﬁm Beta -carotene
(ug/100gFW)

Wngilaanis
a9 2.04+0.65d
gasdad 1.96+0.32d
Hnuainngy 5.66+2.95b
9num1H 1.88+0.46d
Mayany3 3.21+0.84cd
EREaTE 4.72+0.78bc
T3 3.19:0.91cd
32809 5.19+0.34bc
A0 1.80+0.38d
N RTE 3.04%1.27cd
Uszaiy 1.54+0.2d
Wusum
32809 8.40+2.18a
CRal) 3.03+1.06cd
niia 4.49+1.21bc
Angwua 1.4120.03d
Wwgpua 3.3510.65¢d

* Value is mean T SD
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4.2.3 YSanmloavnsfazansiin (soluble dietary fiber; SDF) USunmloa1nisi laiazanasin (insoluble

dietary fiber; IDF) waztSunaloarisninue (total dietary fiber; TDF)

P A A

YSuwluenwninazaiuiin (SDF) ﬁﬂ%mml,mﬂ@mﬁuvl,ﬂmuﬁufua:ﬁunﬂaﬂﬂaumam:vﬁdw 0.06 -

U U
0.34 g/100gFW  lasdudzsanuipuauaziuiuwisuaiisiunm SDF - gendidudzianunasane abnd

o

WA (P <0.05) AadiUIunmk 0.34 uaz 0.30 g/100gFW ausaL LﬁaﬁmirmLawnluﬁuﬁ:ﬂwmﬁﬂwu'j’l

4

o o o A o A €4 1a ' o o & a [% o A ' A
ﬁuﬂﬁ?i@"ﬂqﬂfﬂﬁ'ﬂ'ﬁ@"ﬁﬂl‘gj s aq@li@](ﬂﬂ V13w SDF @Eﬂﬂ'ﬁ'ﬁnﬂauﬂzj@]wuﬁqﬁﬂ@nnU"ﬂqﬂﬁ]{ﬁﬁ?@]aus]aﬂ’mll

o

pdnAny (P <0.05) luvnizAidana SDF luduizsanuinifialinuanuuanedisaeined

a

o o oA A
HI mﬁ:%’;’mwuﬂ
a 4 Ve a

NRANLANAIINY (@ni’]\‘iﬂ 44)

UTnmlsenmisildazaiesi (IDF) wuludSanaigendy SDF lunngiusuaziuinga Aafidunm

A o

ay3zWing 1.05-1.69 g/100gFW lasduilzsanuinifinnniswianifiaddinuginiiuiang adnalvndaty
2 Qs ar 6 = s s s ar 6 s ar 6 =
(P <0.05) sasavanleun Fudzsanuidaanisnnimianuainis Fulzsanuinus Fudssaiuinifinan

TMIAATA UazRUTTaAIDNNTIRIANTYT UEIAY (13197 4.4)

'
A

UTmnmlvamianiue (TDF) fidSinnuandrinuldaunusuasiundandaddagsznie  1.17-

U

a

1.85 g/100gFW lapdudzsanuinifinnnimiagiialusanmgenitiuiang agefidoidy sasssanleun

fulzsaRusauaanianiaifoans fAaflUTunm 1.68 g/100gFW udatslanaulaihiainienzinamada

o o

wqué‘uﬂ:ﬁ@ﬁoaaaﬁufﬁaﬂmﬂsjﬁmﬂaJLmﬂ@mamoﬁﬁumﬂ@mmﬁa (P <0.05) (0131471 4.4)
lyamslusudzsaiinoaululSanmiiuandrsiusenly 1w 2anmsinenuas Gorinstein WazAmE
(1999) wuiSmnalsamnifianuuandranullauiuivesdudzie 13u Judziawus smooth cayenne
UTum4 SDF uaz TDF atlut9 0.13-0.39 uaz 0.36-0.72 g/100 g FW anaid1eu Iumm:ﬁa?uﬂ:i@ﬁufglﬁmﬁ
ﬂ’%mmlummsgon’hﬁa #1300 SDF uaz TDF ag’lwﬁ'sa 0.16-0.42 w8z 0.43-0.79 g/100 g FW Bawan1s

I
o a a

s 1 dy k3 a = J =) ' 6 =3 = v a2
NARBININENH FEAARBINUMTANENKATIH ﬂaauﬂ:wﬂuﬂqu queen (WDALNALAZTUA) HuwalstudSanm
IQQW%Wigaﬂdwﬁuﬂxsm1uﬂ§ju smooth cayenne (ﬂ@]mﬁmmxgua) udadnalsAan amwmagﬁmamﬁmx
aa a ' v = o v a a ' o v @ « @ a
';ﬁmil,ww:ﬂgnwLmnmoﬂunmﬁmﬂﬁﬂimmlﬂmmmmmmemonuaaﬂ"lﬂvlﬂ f9aziAnldannnIiny

o o

' i A o a a o g =3 v ¢ a 2
ﬂ'J']llLL(ﬂﬂ(ﬂ'NE]EJ']\‘llI‘H:Elﬁ']ﬂfl]“ﬂE]\‘]l]ill'lﬂﬂilE]']‘H'ﬁluﬁﬂﬂzi(ﬂwuﬁqﬂuLﬂ@]LL@&W%ﬁqﬂ@]@ﬂL’]U'ﬂ'lﬂﬂ’]iﬂﬂi:ﬂl%‘ﬁﬂ’]ﬁ6]

]
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A A a P ' : ' ' @ vo & = & A=
WuﬂLquﬂﬂﬂ BRZIBIIINNAIILINWILARIVDY SDF ﬁ')ui%ﬁy&nfﬂqﬂNﬂLLazNﬂill(ﬂﬂuuiuﬂ']iﬂﬂ'ﬂ']ﬂiﬂuﬁ]d%']

(%

A1Fouazues SDF da TDF ludulzsanugdneg wuhdudziawuinuaiidniasazuas SDF da TDF gegai

Jouas 20.24 saaaamvl,@i”l,mé'uﬂ:mﬁufu’wLLa (F088z 19.35) lumm:ﬁé'uﬂ:mﬁuﬁ:qLﬁ@lﬁﬂﬂ%’d%’?@@‘smﬁ@h

P A v

Jouazwad SDF ¢ia TDF éfigafatauas 5 “Uadﬂ%&l’]mlﬂﬂ’]%’]‘iﬁd%&](ﬂ ﬁx‘]‘l:f%guﬂziﬂﬂ“LLﬂLLRZ%’NLLﬂ%Gﬁﬂ’J’]N

q

] . Ui al &/ { ' v {
maulalumsauum&ui%ﬁmmﬂnﬂmﬂmmﬁaL‘flmmawaa SDF 9nka l (an719 4.4)

¥
A o

' o o ¢ i\ Aa A [ a Lo o
4.2 4 @NANNRUNBTIZTWINNRRALLREN ﬂUﬂiﬁJ']ma’]iaaﬂf]“Ylﬁ 1 rylumaa‘uﬂ:m

g A ' o o ¢ a v & & do = a \ \
V]Gul;uaﬂﬂ']ﬂj']Naﬁuﬂzi(ﬂwuﬁqﬂ(ﬂ(ﬂ’]lﬂﬂLLﬂzWuﬁqﬁLﬂ(ﬂ'ﬂu’]uqﬂﬂﬂqluﬂsdu ﬂ’]iq&l@l’mmdu’lmﬂ%mﬂ

[

NUNHAA Lm:wu'hﬁmmLmﬂ@mluﬂ'smu’%gitﬁmaawaé’uﬂ:smmmﬁﬂmﬁmﬁaml,azl,ﬁa ANBAIA AW

o @

LAl TaIiIAY é’dffmﬁaLﬂumsﬁnmdwmwu’%yitﬁﬂuLmnurl,w,ﬁaw"fuﬁfuﬁwmi ANNLANANIVDI

o

a £, o & v & a ' J A Y - A v o a & v
Usunmasaangnidayludulzianisesnuiaindaiivield 3sidfufendslfiduaziidesduluns
v . \ v o o A Lo o o {
AALRENNA LFAILAUAT hue  AWIAANURUNBENLLUSINIIETeNONDRIALA1S 9 aIuaadlua1sen 4.5
' o ‘U 6 a ' e . [ ' = A i a lafo a pﬂw Y
wuhlududzsanuidaaids dranuduius swivdddfeniudinamresngniddylwiiedudzie
daudnedrlunng du (R” = 0.00-0.39) lwsmzinuiniianudianudunuiszniianauiysatuesnany
a v o gao A 2 o o A oA Ad A
SDF IDF uaz TDF {f1anuduiuinugs fa R = 0.96 0.84 uaz 0.90 Mudey Syuaasinilonaiifinies

' ol o = lg/ ' [ Aoy et ' ' “4 =
47N (A1 hue a1) 32aUVdI SDF IDF e TDF ﬁﬂimm'gomu LL@]VLNWUQQWNE{NW%'E?ZW?WGQW hue NU UFuNm

Lo o A
R1IDNTHNDRN tyﬁue]
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4

Gﬂi'l\‘l“?; 4.4 1331 soluble dietary fiber (SDF), insoluble dietary fiber (IDF), total dietary fiber (TDF) and soluble dietary fiber as percentage of total

dietary fiber (SDF as % of TDF)

T

g Aniinae SDF IDF TDF SDF as % of TDF
(9/100gFW) (9/100gFW) (9/100gFW) (%)
Wnganie
f11s 0.19 £ 0.07 cd 1.24 + 0.07 bedef 1.43 + 0.14 cd 13.38 + 3.66 bc
gasdan 0.17 £ 0.08 cde 1.05 + 0.08 f 1.22 + 0.06 d 13.93 + 6.50 bc
NUBIANE 0.14 + 0.04 def 1.36 + 0.06 b 1.50 + 0.09 bc 9.33 + 2.08 cde
N5 0.06 + 0.04 f 1.11 + 0.05 def 1.17 + 0.09 d 512+ 329 e
MYIBLI 0.07 + 0.03 ef 1.24 + 0.10 bedef 1.31 + 0.08 cd 534+240e
73 0.10 + 0.06 def 1.32 + 0.04 bed 1.42 + 0.10 cd 7.04 + 3.41 de
7813 0.25 + 0.11 bc 1.28 + 0.24 bcde 1.53 + 0.32 bc 16.34 + 4.84 ab
2889 0.12 + 0.06 def 1.13 + 0.07 cdef 1.25 + 0.05 d 9.60 + 5.0 cde
aA 0.16 + 0.07 def 1.16 % 0.04 bedef 1.32 + 0.09 cd 12.12 + 4.73 bcd
WIS 0.10 + 0.04 def 1.09 + 0.07 ef 1.19+0.10 d 8.40 + 2.87 cde
UseUATTUS 0.13 + 0.03 def 1.10 + 0.13 ef 1.23 +0.13 d 10.57 % 2.70 cde
Wusuin
2884 0.11 % 0.05 def 1.26 + 0.05 bedef 1.37 + 0.09 cd 8.03 + 0.67 cde
el 0.07 + 0.01 ef 1.33+0.11 bc 1.40 + 0.11 cd 5.00 + 2.80 e
niia 0.16 + 0.03 def 1.69 +0.29 a 185+ 0.31a 8.65 + 1.51 cde
WgWwILa 0.30 £ 0.09 ab 1.25 + 0.10 bedef 1.55 + 0.17 bc 19.35 + 4.54 a
Wwgpua 0.34+0.03a 1.34 +0.05 b 1.68 + 0.08 ab 20.24 £0.75 a

* Value is mean = SD




dl ' a a [ 1 aa = a 2 Afo a dy et
N3N 4.5 mm’mauwuﬁizmwamLﬂaaﬂnuﬂsmmmsaanqwmmaﬂumaauﬂ:m

d1v0angnadan @1 correlation (R?)
Wnsilaanis WWE NG
YSunmlds@n (mg/100gFW) 0.39 0.16
Aanyrutanlodlusiian (mg tyrosine/100 g/min) 0.10 0.22
L bl specific activity (U/mg Protein) 0.30 0.21
Lweualsfin (ug/100gFW) 0.00 0.01
lyamsiazaneiin (gi100gFW) 0.06 0.96
g3 liazaesin (g/100gFW) 0.39 0.84
lyamnnanaa (g/100gFW) 0.37 0.90
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uUNn 5

v
agﬂwauawmaummz

5.1 aqﬂwa
A a Lo o [ o A a A Y LY
nnnsAns viie YIunwm uazanseangnidanlunadulzsaRusfndainanisnisdn laun
Jaands nifia wius uaz Qua MnursindadulzIaluudszninmasaslszmalng woh
5.1.1 YSanauluséu Aanssuienlaailusfiiau uaz 61 enzyme specific activity
Usnaldsduluionadudzafianuuandraiuldouiuiuscluudaziuinda dafidSunmat)
. v v & . o o & A ;A A &
3219 82.90-167.71 mg/100gFW lapdudzsanuiniinanunssdgnludaniapqfadviunmlsdulwiae
GGG UsurmldsanlunnusudzsadUsunmlysaundinialuihons AoNUSunm 35.21-118.83

[

mg/100gFW  lasunududzsanuidaanisannimiarzueslidiuinmllsfugge uazunuduilzsawus

9

ﬁ@@mﬁumnﬁ'a%i’@@m@ﬁﬂ%mme‘hq@
=)

a a -ﬂq’ s a A 1 a 0/ 6 dy dl a Ay
ﬂ‘ﬂﬂiill“]]é]\‘iLE]%VL‘HJ\TIUENLN%EL‘H:LHE]NﬂmJﬂzi@‘lNﬂ'i&l’]EILLL@]ﬂ@]’]dﬂ%vlﬂ@]’]NW%ELLﬂ$WuﬂNEﬂ(ﬂ RN

883:1119 146.92-254.48 mg tyrosine/100 g/ min laslwiaduizsanuinuadafiantanvaianledys

' ' '
o A

figa  dwfedulzsannimiaananufantsusaeanloddnga Aanvanvesenlodlusfieuluunm
fudzrafivtunmdnilwiona Sawuuwildugwdoinudlugulzians 4 Wuiuazannngiuidan
Aanvwvadenlodlusfiauluununa Sd1ag3zming 38.36 - 161.50 mg  tyrosine/100 g/ min lasunu
é’uﬂzmﬁuﬁgLﬁ@mﬂ%'m"i'mwaaﬁﬁﬁmssmauvlmﬂgaq@ wazunuEULzIRNNIInIaaMalnanITudNge
@1 enzyme specific activity luLﬁawaguﬂ:S@ﬁﬁﬂagjsxﬁiﬂd 1.28 - 2.02 U/mg protein LUy
o ¢ a [ o a @ AA . L. & o o ¢ a
WBUAAI8INTINTaTALIUAzgNETIANAN specific  activity §9ga LhanadulzIaiuilanisain
o o o A e L. o AL o L. A v a o & A AL .
RWnI9aN198eN specific activity ANFA TIAN specific activity lunnuuaiidnlnaifuenuluilonadie Janadl
92913719 0.99 - 2.5 U/mg protein I(ﬂmmuwaé’uﬂ:mﬁuﬁ:ﬂ@mﬁmm%’wi’mqmamﬁﬁm specific activity

qoﬁqmm: Lmuwaé’uﬂ:mﬁuﬁhLﬁ@mﬂ?ﬁ'wi'@mmﬁm@‘hq@

34



5.1.2 USunaudnalsnin
ﬂ’%mmmﬁ']LLﬂIiﬁuﬁm’mLmn@haﬁ'uvlﬂmuﬁuﬁuazﬁuﬁﬂ@nﬁaﬁma%is:m'm 1.41 - 8.40
ug/100gFW IﬂUwudwﬁuﬂ:mﬁuﬁgLﬁmmﬁ'{mi'm:Uadﬁﬂ%mmgaﬂiwé’uﬂ:mmmma’aﬁu6] agi19l

wnddnMIaia (P <0.05) uazdulzsaiuiunuaddiinmdge

5.1.3 USunmloavsiazaesin (SDF) YSunalueinnsi liazansin (IDF) wazdSunmloanis
NInNe (TDF)
SDF IDF uaz TDF fu3anauuandiuldaunuiuaziundan lasfl SDF fidnatizning 0.06 -

0.34 g/100gFW T,cﬂﬂﬁuﬂ:saﬁuﬁfnuLLaLLa:ﬁmfmaLLaﬁﬂ’%mm SDF  gnduLlzIaanunasdng agnei

%

wpdey (P <0.05) wudiunaw IDF TudSanafigandn SDF lunngwuuaziuinde feldiunmed

(]

6 [ v s I3 o

321314 1.05-1.69 g/100gFW dudzsavuniianandsnianiiaddiuiaginitiuiang adriiioddmy
(P <0.05) uaz TDF 3anmagszwing 1.17-1.85 g/100gFW I(ﬂﬂﬁuﬂ:i@ﬁuﬁﬂﬁmmﬂfﬁ'ﬂ%i’mLﬁ@]ﬁ
USanmgeninwiuiaung adelindany sesasnldunfulzsanuinuaannimiatione defiuTunm

1.68 g/100gFW ot lsiauil a‘fnm”?Lﬂﬁ:ﬁwamdaﬁawm']é’uﬂ:mﬁaaaaﬁuﬁ:ﬁaﬂEi'nvl,&iﬁm'm

a

uanavadIlnEFAYNIEHa (P <0.05)

s a 6 ' a 6 A A s a 6 a a 6 =3
514 anuduRuFiznivanuuiyIsiiews (Mafen) dulzseiuidaaisuaziuininie
o a Lo o
AuLSunmanseangndsamy
o o ¢ a ' v o g ' LA A o«  a Lo o &
lududzranuidaanis dranudunus sendwdfmdfendulSanmusseangnidayluiie
fullzsadaudiadnlunng du (R® = 0.00-0.39) udluiusniianudanusuiuszniiinnuuiysoives

o« ‘ o« o o o o s : {
WANUA1 SDF IDF waz TDF ﬁmmwauwuﬁ‘ﬂugo (R2 = 0.96 0.80 1az 0.90 aU[1a) TILFAITNNONA

a A A J ' o‘ o = J
ﬁamaaamnmaqnmnmu (M1 hue 1) 3zAULdY SDF IDF was TDF ﬁﬂsmmgwu

5.2 YDLABA LW

=3 g; dw ' s &) Q/dld s I 1 n‘ =
"D’]ﬂﬂﬂi?lﬂ‘iﬂ—’]ﬂi\‘iu'wu’ﬂﬁUﬂZiﬂLﬂ%NﬂvLN‘ﬂM?lﬂ Elﬂ']WFL%ﬂ’ﬁL‘]_]uLL‘Hﬂd“ﬂﬂx‘)ﬁ’ﬁﬁ]ﬂﬂﬂ‘ﬂ‘ﬁ‘ﬂ’]d“ﬁ’)ﬂﬁw

¥

(bioactive compounds) N&1Af T4 laun tawlodlusiiaw weualsiin uaz urasaasloanmis dezwy

a2 P ' o s ' v 6 ' X A a 4 o P Y = g
ﬂi&l']m‘ﬂLL@]ﬂG]']\‘iﬂ%vL‘]_]aaﬂvLﬂluﬁ‘U‘]JZﬁ@]LL@Q:W%ELLG&’%WHLL@N&‘W%Y]N@@] ‘ﬁ\‘1°l|E]%Jlﬂﬂvlﬂﬁ]']ﬂﬂ’liﬂﬂ‘lﬂ"ll%ﬂidu

wennnaztiaiusyumLilnedulzsaluwdgunwuazndudayandulasunmud dayanugiud
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n3iu functional  food  vasFuYzIANIlUGIMNILIInAKARS w3 anaaaum i lUlfiduiagdy
o o a o & a o A & & . ' o o o ¢
fMTURRAA M TETNINPIFINN uazaInnamInanaaf laluasafinu i liemnzTadluduiug
Q 1 g; dl 1 a ng e 1 1 1 s ) I

fulzsarhunninadasSunmuesasaangnddiand g uaanauanasvasdadaneuan lidezidu
Tadamagiiangad aniwerme uaziimawnzdgninandudniadedag v lvdudssaidanmans

Lo o ' @ v & o ' [ ' & o o A I @
sangnidmAuandnull  asudayadisganani swnsaihldldinaduuwimsdumamianiuas

e a g; 1 { Y Id l{o Qs a o &)
USudprzuumandaasudluudasgn inelildsudzsanlaseanagntddgludianmgs duaziiunns

LﬁmﬁnymwLLazgamé'uﬂ:s@rLﬁﬁ'uLﬂmmﬂi;gwamiavlﬂ

36



LONFNID19D9

Fuaniy Tadl. 2541, FudlzsauazaiTinonmaaiyiaulavasdudlzae. duiniad
UAIANLRUNBATANEAS. 196 .

NTWUT NoILDY. 2526. é’r’uﬂzmLLazq@]m'ﬁﬂﬁué’uﬂ:mluﬂs:mﬂvlﬂU. URANLNR LN BATANFAS,
NIINN 9

RUT Iuaaddsey, gie Auls, gAnynn JaawInas uaz Yunin neinga. 2547, nadnsdIano
awloallustien sssUsznaumandanniheudulssauazmsin ldldds: lomlbo sl sauluniss
Waed. MILETunviTMIzeINmINmasnEa e’ asef 42, NIINN.

wwnen aslawne, Tarus W uaz agTd anfisw. 2551, Thailand Journal of Health Promotion and
Environmental Health. January-March; 92-101.

AT qwﬁ%mﬁ. 2550. N’&@ﬁmﬁﬁﬁﬁum&ﬁ'aqmmw. The knowledge Center, NJ9LNWY. 423 Wil

FUONY gmﬁa. 2543, MTIATZRKANTENUGanTaseenFulzIanszilasvadlnsanmssnidndniiia
mamﬁqamnﬂu@mm%mwzﬂiﬂ. InenfinusilSyanln andensuineeseans, NIINNY

fana 2378, 2550, awlminyuauradia. Rurasaft 2. MULTYWIATE (NTINW) 0. NNy,
241 wil.

FINWNEATTINIAELNG. 2551, TIHNUTIIHNITIIMINGAFLULTA 49, Wnaafian
http://lampang.doae.go.th/pineapple.pdf

FINIUNATI NI UH R AFANTIN.2530, wnaspulumsiufadulzsavaslssnu. wikh 28-30.

0v3ung 0dtifiesf. 2527, manAaewlsflusfiaunnsdmmdenmedulzse. Inandinussayailn,

AMANINABLNBATANFAT. NTUNWY,

AOAC. 1995. Official Methods of Analysis. AOAC International, Gaithersburg, MD.

AOAC. 2000. Official Methods of Analysis. AOAC International, Gaithersburg, MD.

Abd Shukor A.R., Faridah A., Abdullah H. and Chan Y.K. 1998. Pineapple. In Shaw H.T. Chan Jr. and
Nagy S. (eds). Tropical and Subtropical Fruits. AG Science, Inc., Florida. pp.137-190.

Bartholomew D. P. and Criley R. A. 1983. Tropical fruit and beverage crops. In Nickel,

L. G. (ed.). Plant Growth Regulating Chemicals Il. CRC Press, Inc, Boca Raton, Florida. p. 111

37



Bartholomew D. P. and Kadzimin S. B.. 1977. Pineapple. In Alvim P. de T. and Kozlowski T.
T. (eds). Ecophysiology of Tropical Crops. Academic Press, New York. pp.113-156

Biale J. B. and Young R.E. 1985. Respiration and ripening in fruit-restropect and prospect, In Friend J.
and Rhodes M.J.C. (eds.). Recent Advances in the Biochemistry of Fruits and Vegetables. Academic
Press, London. pp. 1-40.

Bradford M.M. 1976. A rapid sensitive method for the quantification of microgram quantities of protein
utilising the principle of protein-Dye Binding. Anal Biochem; 72:248-254.

Charoensiri R., Kongkachuichai R., Suknicom S., Sungpuag P. 2009. Beta-carotene, lycopene, and
alpha-tocopherol contents of selected Thai fruits. Food Chem. 113, 202-207

Dull G.C. 1971. the pineapple: general,. In Hulm A.C. (ed.). The Biochemistry of Fruit and Their Products,
vol Il. Academic Press, New York. pp. 303-324

Gross J. (1987). Pigment in fruits. London: Academic Press.

Gorinstein S., Zemser M., Haruenki R., Chuthakorn R., Grauer F., Martin-Belloso O. And Trakhtenberg S.
1999. J. Nutr. Biochem. 10; 367-371.

Gortner W. A. and Singleton V. L. 1965. Chemical and physical development of the pineapple fruit. IlI.
Nitrogenous and enzyme constituents. J. of Foof Sci. 30; 24-29.

Kader A.A. 1996. Recommendation for maintaining postharvest quality of pineapple. Perishable Handling
Newletter. 88; 19-20.

Kerns K.R. Collins J.L. and Kim H. 1936. Vitamin C in pineapple verities and hybrids. Pineapple Quart.
6; 47-48.

Larraui A. J.,Ruperez P. and Calixto S. F. 1997. Pineapple shell as a source of dietary fiber with
associated polyphenol. J. Agric. Food. Chem. 45; 4028-4031.

Lodh S. B., Selvaraj Y., Chadcha K. L. and Melanta K. R. 1972. Biochemical changes associated with
constituents. Indian Journal of Horticulture. 29; 287-291.

Murachi T., 1976. Bromelain enzymes, in: L. Lorand (Ed.), Methods in Enzymology, vol. XLV, Academic
Press, New York, pp. 475— 485.

Queensland Health Scientific Service.1994. Vitamin A (Ol and B—carotene) Analysis.

38



AANWIN 1



ATMANKINT.1 LUTUNEUNITANRBNINTIH

= a4
nanssy LRawn
1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 | 14
MunaiNuiiuaIa819 Aade L .
A o & I3 A <\.| />
UTERIUINUNDINTD LALLALILAS i
L o . A [ ——
PUEIFULEIA 1NUARE)INAVD
Uszine
a 6 a a a
JanzrdSualysdunazianssy
A & 1 ° T
awled lusHianluiitonaziin — —
/‘ J—
fulzIa ——— —
FenzndSuiamsnsiuduwalsnule
A3 e i —
=1 a
aguleTa
a & 1a &
JiazRUSuNw dietary fiber luiite
3 ry e ——
fulyia | |
- —
Aarzidayamiada S — —
<<: >>
5@ﬁ13?ﬂdﬁ%ﬂﬁﬂﬁ&l%itﬁ LAZLANEIT
. e —
LIS P ~
<l Aanssun beananiyhl <—> fanssuniieduase

40




AITNIARKIN 1.2 HanaIaIzlasy

9N (activities)

NaIIMNA1A319: 1A (outputs)

1. FMAUANBNLALAIBENS Lazhiada
ﬂi:mummﬁa%@%a&uﬂ:mluu@ia:gﬁmﬂ
PasUszine ng

2. 1AUAY) uazUnRINaFULzIaNNAa LU

[ '
[

= = e = a =1
NN \‘m’l(ﬂﬂﬁfy,ﬁ]%lqli LR E‘]"Y]EI'E'TH:

3. WU WRZUUAINAFUUIANNAA WA

A V e o
W
4

UNIRIAIUI9 Uae 1 T8938

= d ' o & A
ALY BRZUURINAFUUZIA bR TN
FIMIARUBIANEY

a A a Lo o
5. Anz4 ThauszlTumesaangnsn
lududzsanniunludaniamyanys

a

9 BF19 §11U09 L TH98 WA KkaIaANe

v v a =2 15
1. VL@]?.Iaﬂﬂ %%@LLE‘]Z‘]J?ZJ']KLL@”I?E]E]T]QY]D‘

fanvaIFulzIaudazRuTINUdas AUy

a

s s = a o IS
PRIANIYINUT Q g% a0 1 B89y

9

RS ey

6 LaWN 2

1. AUNYT LAY RFINARUULTANNEA bl
WUNTINIATITYT LNTTY3 Uae
1522703 IUT
2. 1NUNYY WRUBFINAFULIANNEA LU
& Ao o A
Aundaniarayizoed uaz a9a
a A a Lo o
3. AnnzdriiauszUSunmsseangnisan
. X 4
IusuUzInanuaaz N b
4. e nzidayaniaia

5. AATNTLINBRANIAURBNT UAZLONES

'
A

WHUWAND WIaRa lUB I TINNILHULNTTaNE

U

161119 Website

oo A a Lo o
1. Vl,mjagammm:ﬂsmmmsaaﬂqm gLl

) ' « & ' & A
POITUULTAUART WIS PMNUARZAUN b1
RWRIATNTYT WD U527UATIUS 7813

JTUBI RS A9

{a o a

2. immuaﬁuaugitﬁ“u AUNTUALRS

U

a Lo o o '
ﬂsmmmiaaﬂqm 9 umaoauﬂzsmma:

a

%ﬁ: mnu@ia:ﬁuﬁua:mnmmULLWﬁTaga

AINAN

41




A1IWNIANKINT.3 Output

{ o [~ ]
Output TwnstinuadSalaing
a U -~ % o < Sl C7N ]
AanssnlundarawalasenisnwioarnnisuSunns NAFIL5 100% nvinszyame
NN bUNNIT
ANRWBNS
° A A e o R a ) A
1. SAUANWNLALAIDE1Y wazAadalseawauiine 100 %

%’@%aé’uﬂzmluu@iazgﬁmﬂ"naoﬂizmﬂwy

2. SiarerUSunaldsdnuazAansuten ko lusan 100 %

& o
luL%@LLE‘IZLLﬂ%aUﬂzi@]

3. AlazFUSunmasudua lsnnluitadutlssa 100 %
4. a3 dietary fiber lulilaguilzia 100 %
5. Alenzidaya srUnansdniuamu 3arinmenu 100 %

aﬂuaugirﬁ IEHUHIRTREHE

4. UNANMNEMTUNITIHGUNT
UNANNARNNN L1383 Asian Journal of Food& Agro-Industry Volume 2, Special Issue, August

2009 L'%Ia\‘] “Bioactive compounds and antioxidant capacities of Phulae and Nanglae pineapple”

42




ANANWIN 2



o o [ J a 3
ﬂ’]Wﬂ‘]JiJz‘iﬂW%ﬁ:ﬂ@l@l’]laﬂ AN QU] BRTWIIUR IMNLHURIINIAAT )

1. vugilaanis

2. a1 2. bd9A e

. ITUDY

44



Prachuabkhirikhan

2. Us£a1uASTnsS

Kanchanaburi

2. 01310 2. MAIRYI

45



saas

9.3

3. 0310

46



o ¢
3. W%ﬁq%’]\? ha

2. 13958

2. 189318

47



MANHIN 3



BSA standard curve

y =0.0071x + 0.0122

R’ = 0.9996

1.2000

1.0000

/

0.8000

A 595

0.6000

0.4000

e

0.2000

/

0.0000

0 20 40 60 80 100

BSA (ug)

120 140 160

Figure 3-1 Standard curve of Bovine Serum Albumin (BSA)
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Figure 4-1 Protein content of four pineapple cultivars with the different production area of Pattawia and Phuket cultivars. Value are the mean
+ SD of n =20 fruits. Within a graph, different capital letter or small letters show significant difference (P<0.05) among pulp or core of

pineapple respectively.



€§

Enzyme Activity

= pup B core M Pattawia @ Phuket [ Nanglae | Phulae
300 - - ABCD ABC AB BcDE A
c | EFG CDEF - T
S 250 GH FGH  GH L r ;
S 200 [0OUET 4y : I ab | abed | b | |
o 150 | [T T T f ef = I € def T
2 1001 AL = .
2 g
g 50 T
0 - - — - R
= = = c = = = =3 = = = =2 = = < <
= § ¢ £ 8 g & 5 &£ 3 ¢ g f 2 § §
S = (=) — Pt = = © = = © = = =
s £ 2 8 5 & S « S E g 3
— o = = [ O I<B) = = =
prd S = o o 4 o O
V; <
i
s
a

Production area

Figure 4-2 Enzyme activity of four pineapple cultivars with the different production area of Pattawia and Phuket cultivars. Value are the
mean + SD of n =20 fruits. Within a graph, different capital letter or small letters show significant difference (P<0.05) among pulp or core of
pineapple respectively.
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Figure 4-4 Beta-carotene content of four pineapple cultivars with the different production area of Pattawia and Phuket cultivars. Value are the
mean £ SD of n =20 fruits. Within a graph, different letter show significant difference (P<0.05) among different samples.
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Figure 4-6 Insoluble dietary fiber content of four pineapple cultivars with the different production area of Pattawia and Phuket cultivars.
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Abstract

Bioactive compounds and antioxidant capacities of “Phulae” and “Nanglae” pineapple
(Ananas comosus L. Merr) which are important geographical indications of Chiang Rai,
Thailand were investigated. Two pineapple varieties were collected at 20-40 % yellow peel
color. Total soluble solid (TSS), titratable acidity (TA), total polyphenols, B-carotene,
vitamin C and antioxidant capacity (ferric reducing antioxidant power (FRAP) assay and 2,
2-diphenyl-1-picrylhydrazil (DPPH) assay) were analyzed in the fruit pulp. The TSS, TA,
and TSS/TA contents of both varieties were not significantly different. “Phulae” pineapple
had the content of vitamin C, total polyphenol and P-carotene higher than “Nanglae”
pineapple. However the antioxidant capacities (DPPH-assay and FRAP-assay) of “Phulae”
were found to be significantly lower than “Nanglae” pineapple. This result indicates that
vitamin C, phenolic compounds and -carotene do not play a major role for the antioxidant
capacity of pineapples, and it may be a consequence of other bioactive compounds.
Key words: antioxidant capacity, bioactive compound, pineapple

1. Introduction

“Phulae” and ‘“Nanglae” pineapple (Ananas comosus L. Merr) are important
geographical indications of Chiang Rai Province, Thailand. “Phulae” pineapple refers to
the Queen pineapple variety. The fruit is small, weighing 150-1,000 grams; the skin is
rather thick and suitable for long distance transport. When the fruit is ripe, the skin will be
yellow or greenish yellow. The pineapple fresh color is relatively light yellow, crispy and
aromatic. The core is crispy and edible (Fig. 1-left). Nanglae pineapple refers to the Honey
pineapple variety, a sub-variety of the Pattavia pineapple. The fruit is round and stout. The
skin is thin. Its color is green with some black or a mixture of yellow to dark orange,
clearly bulging out at the eyes. The flesh is delicate with low fiber content. Its color is
yellow like honey. Fruit taste has a juicy sweetness than “Phulae” cultivar (Fig.1-right)
(Ministry of Commerce, 2006). Recently, both pineapple cultivars are becoming popular
not only for local consumption, but also for export market. Considering the economic
importance of Chiang Rai pineapple, it is surprising that study on their bioactive
compounds and antioxidant capacities are later limited.

Natural antioxidants, particularly in fruits and vegetables have gained increasing
interest among consumers and researchers because epidemiological studies have indicated
that frequent consumption of natural antioxidants is associated with a lower risk of
cardiovascular disease and cancer (Renaud et al., 1998). The defensive effects of natural
antioxidants in fruit and vegetables are related to three major groups; vitamin, phenolics,
and carotenoids. Ascorbic acid and phenolics are known as hydrophilic antioxidants, while
carotenoids are known as lipophilic antioxidants (Halliwell, 1996). Pineapple fruit is
considered a highly nutritious fruit because it contains high level of vitamin C, a natural
antioxidant which may inhibit the development of major clinical conditions including heart
disease and certain cancers (Diplock, 1994). The fruit also contains phenolic compounds



and B-carotene (Gardner et al., 2000; Charoensiri et al., 2009) which constitute natural
sources of antioxidants. Therefore the information regard on antioxidant and antioxidant
capacity of “Phulae” and “Nanglae” pineapple are needed for the benefit of consumer. The
objective of this study is to investigate the physical and physicochemical characteristic and
including bioactive compounds and antioxidant capacity of these two pineapple cultivars.
The information obtained from this study will be useful for promoting and increasing fruits
consumption and their economic value.

Figure 1 “Phulae” (left) and “Nanglae” (right) pineapple used for the study

2. Material and methods
2.1 Plant Materials

Two pineapple cultivars “Phulae” and “Nanglae” (Ananas comosus L. Merr) were
harvested at the commercial maturity stage (20-40% yellow color of fruit peel) from
Chiang Rai, Thailand in October to November, 2008. Fruits of each cultivar were consisted
of four replications and there were five fruits per replication. Fruit pulps were immediately
frozen in liquid nitrogen and stored under - 30 °C until analysis of the total phenolic, -
carotene, vitamin C, and antioxidant capacity.

2.2 Physical and physicochemical analysis

Peel and pulp color were measured on the middle part of the fruit by colorimeter (Color
Quest XE Hunter Lab, USA) using the CIE system (L*, a* and b*) and expressed in hue
and lightness (L*) values for fruit peel and pulp respectively. Pulp firmness was measured
by texture analyzer TA-XT2 (Stable Micro System, Surrey, UK). A total soluble solid
(TSS) was determined using a hand refractometer (ATAGO, Japan). Titratable acidity
(TA) was measured on 1 ml juice titrated with 0.1 N NaOH and expressed as percentage of
citric acid. Then pH of fruit juice was measured by pH meter (Eutech, pH 510). For
moisture content analysis, fruit pulp was dried in a hot air oven at 100 £ 5 oC to a constant
weight according to the Association of Official Analytical Chemists Method (AOAC,
2000).

2.3 Vitamin C content

Vitamin C content was analyzed by using liquid chromatography on an RP-Phase with
UV detection according to Leong and Shui (2002) with some modification. Standard
solution of ascorbic acid at 5, 10, 20, 40, 80, 100, and 200 pug/ml was prepared. Two gram
of frozen pulp were homogenized in 18 ml of cold 3% meta-phosphoric acid and
centrifuged at 1500%g for 15 min at 4 °C. Then the sample was immediately filtered
through a Millipore membrane (0.2um) before injection. The separation was performed on



a C18 column (250 x 4.6 mm i.d.) using 3mM KH,POy4 in 0.35% ortho-phosphoric acid as
the mobile phase at a flow rate 1.0 ml / min at 30 C°® oven temperature, and the eluent was
monitored at 248 nm. The vitamin C contents were expressed as milligram per 100 g fresh
weight (FW) of pineapple.

2.4 p-Carotene content

B-Carotene was analyzed according to the method of Queensland Health Scientific
Service (1994). Ten gram of frozen pulp in 50 ml of petroleum ether were homogenized
and centrifuged at 2000xg for 20 min at 4 °C. The supernatant were collected and the
residue was twice extracted. Transfer the combined extracts to rotary evaporators and
evaporated to dryness. The sample were then dissolved in 25 ml of iso-propanol and
filtered through a nylon syringe filter (0.45 um) prior to injection into HPLC. The analysis
of B-carotene was performed using Agilent HPLC series HP 110 and a mobile phase
mixture consisting of acetonitrile: methanol (70:30), with flow rate 1.6 ml/min. The
separation was carried out on a Hypersil ODS C18, 5um (125 x 4.0 mm) at 40 °C oven
temperature and equipped with Diode Array Detector monitoring at 450 nm. [-Carotene
content in the fruit pulp was expressed as microgram [-carotene perl00 g FW of
pineapple.

2.5 Total phenolic content

Total phenolic content was measured using the Folin-Ciocalteu method described by
Singleton et al. (1999). One milliliter of aqueous extract of pineapple pulp was added to
10 ml Folin-Ciocalteu reagent, followed by addition of 4 ml of an aqueous 7.5% solution
of sodium carbonate. The mixture was stirred and allowed to stand for one hour. The
solution was measured by spectrophotometer at 765 nm. A blank sample consisting of
water and reagents was used as a reference. The results were expressed as milligrams of
gallic acid equivalent (GAE) per100 g FW of pineapple.

2.6 DPPH radical scavenging assay

DPPH radical scavenging assay was determined based on the method described by
Blois (1958) with minor modifications. Fifties microliter of aqueous extract of pineapple
pulp was mixed with 2 ml of 60 uM DPPH in methanol and allowed to stand in the dark
for 60 min. Absorbance at 517 nm was measured using methanol as a blanks. The control
and standard were subjected to the same procedure as the sample excepte only distilled
water was added to the control and the sample extracted was replaced with 0-1000 uM
Trolox as for a standard. The radical scavenging activity was calculated as described by
Ribeiro (2008). Result was expressed as micromole Trolox equivalent (TE) antioxidant
capacity per 100 g FW of pineapple.

2.7 Ferric reducing antioxidant power (FRAP)

The FRAP assay will be done according to Benzie and Strain (1996) with some
modifications. One milliliter of aqueous extract of pineapple pulp was mixed with 2.5 ml
of phosphate buffer (0.2 M, pH6.6) and 2.5 ml of a 1% trichlorocetic acid was added, and
incubated at 50 °C for 30 min. A 2.5 ml of water, 0.5 ml of 0.1% aqueous FeCl; were
added. Mixed with vortex mixture and the absorbance were recorded at 700 nm. The
control and standard was subject to the same procedure as the sample excepted only
distilled water was added to the control. For the standard, the extract was replaced with 0-
1000 uM ascorbic acid standard. Iron (III) reducing activity was determined as micromole
equivalent of ascorbic acid (AAE) per 100 g FW of pineapple.



2.8 Statistical analysis

Analysis of variance was performed by ANOVA procedures (SAS 8.0 for Windows).
Significant differences were calculated according to the student’s t test. Differences at P <
0.05 were considered statistically significant.

3. Results and discussion

The Physical and physicochemical characteristic of “Phulae” and  “Nanglae”
pineapple are summarized in Table 1. The fruit pulp color, firmness, pH and moisture
content were significantly different between both pineapple cultivars but there were no
significant differed in fruit peel color, TSS, TA, and TSS/ TA ratio.

Table 1

Physical and physicochemical characteristic of “Phulae” and “Nanglae” pineapple
Characteristics Phulae Nanglae
Peel color (hue) 7795+2.47a 75.10+6.28a
Pulp color (L) 61.03 £1.49b 70.9940.64a
Firmness (N) 17.19 £0.01a 15.64+£0.01b
TSS (°Brix) 14.45 +0.18a 13.10+0.43a
TA (%) 0.65 £0.03a 0.68 £ 0.08a
TSS/TA 22.60 £ 0.66 a 21.45+£2.92a
pH 3.55+0.01b 4.56 £0.06a
Moisture content (%) 84.87+0.18b 86.79£0.52a

Values are the mean £SE of n = 20 fruits.
Within a row, different letters show significant differences (P<0.05) between two cultivars.

Bioactive compounds and antioxidant capacities of “Phulae” and “Nanglae” pineapple
are shown in the Table 2. Vitamin C contents were 18.88 and 6.45 mg/100 g FW in
“Phulae” and “Nanglae” pineapple respectively. There were almost three times higher in
vitamin C content in “Phulae” than “Nanglae” cultivars. The B-carotene contents were
found in relatively low in both cultivars but they were significantly higher in “Phulae” than
“Nanglae” cultivar. In addition, total phenolic contents were 26.20+£0.49 and 20.28+1.18
mg GAE/ 100 FW in “Phulae” and “Nanglae” respectively. The amounts of those bioactive
compounds have been wildly reported in pineapple varieties with the difference of their
concentrations (Hernandez et al., 2006; Charoensiri et al., 2009; Alothman et al., 2009).
Difference in the concentration may be due to a number of factors, including cultivars,
natural variation of fruit, climatic conditions or soil, fertilizer, geographical origin
(Charoensiri et al., 2009). Methods for sampling, preparing and determination also
influenced the amounts of those compounds in pineapple (Alothman et al., 2009; Mhatre;
2009).

It is not only vitamin C, carotenoids and phenolic compounds existing in pineapple
there might be other varieties of antioxidants containing in the fruits. Therefore, measuring
the antioxidant capacity of each compound separately becomes very difficult. Several
methods have been developed to estimate the antioxidant capacity of different plant
material (Guo et al., 2003). In this study two different methods have been used to evaluate
the antioxidant capacity of the aqueous extract of two pineapple cultivars; they were DPPH
radical scavenging assay and FRAP reducing power assay. It was found that “Nanglae”
had significantly better scavenging ability than “Phulae” cultivar. The DPPH radical
scavenging capacities in aqueous extract of pineapple pulp were 152.93+£10.51 and 118.18



+8.19 umol TE/100g FW for “Nanglae” and “Phulae” cultivar respectively. Moreover,
both pineapple cultivars had the reducing power. The FRAP value of “Nanglae” cultivar
was 205.73+9.15 pmol AAE/100g FW which showed significantly higher reducing power
than “Phulae” cultivars (165.28 £2.04 umol AAE /100g FW). In honey pineapple, the
recovery of phenol, FRAP and DPPH values were dependent on the solvent extracted. The
50% acetone in aqueous solvent were the most efficient solvent for extracting phenols and
giving highest FRAP value than the aqueous or others organic solvent (Alothman, 2009).
It has been also suggested that antioxidant activities were higher measurement in organic
system than the aqueous system (Imai et al., 1994). Therefore, the relationship between
various extraction solvents and antioxidant capacity must be further investigated in both
“Phulae” and “Nanglae” pineapple.

Table2

Bioactive compounds and antioxidant capacities of “Phulae” and “Nanglae” pineapple
Bioactive compounds and antioxidant capacities Phulae Nanglae
Vitamin C (mg/100 g FW) 18.88+0.03a 6.45+0.68b
B-carotene (ug/100 g FW) 3.35+0.27a 1.41 £0.01b
Total phenolic (mg GAE/100g FW) 26.20%+0.49a 20.28%1.18b
DPPH ( mol TE/100g FW) 118.18 £8.19b 152.93+10.51a
FRAP (mol AAE /100g FW) 165.28 £2.04b 205.7349.15a

Values are the mean + SE of n = 4 determinations.
Within a row, different letters show significant differences (P<0.05) between two cultivars.

The correlation coefficient between antioxidant capacities and bioactive compound of
“Phulae” and “Nanglae” pineapple were also investigated. It was obvious that the vitamin
C, B-carotene and total phenolic contents showed a much higher correlation with FRAP
reducing power (R* = 0.91, 0.71 and 0.78, respectively) than with the DPPH radical
scavenging activity (R* = 0.60, 0.52 and 0.22, respectively). Moreover, vitamin C content
strongly correlated with antioxidant capacity as determined by both DPPH radical
scavenging activity and FRAP reducing power. No similar association was found for total
phenolic content in DPPH radical scavenging assay.

In general, antioxidant activity was influenced by the amount of antioxidant in fruit.
However in this study found that the amount of those antioxidant compounds were not
directly proportional to their antioxidant capacity since “Phulae” contained higher amount
of vitamin C, carotenoids and total phenolic than “Nanglae” pineapple but they were
significantly lower in antioxidant activity. This result indicates that vitamin C, phenolic
compounds and B-carotene do not play a major role for the antioxidant capacity of
pineapples, and it may be a consequence of other bioactive compounds. Similarly finding
has been observed by Hassimoto et al. (2005) that the levels of phenolics, anthocyanins
and flavonoids were fluctuated in diverse plant extracts and there is no relationship
between the content and its antioxidant activity. It suggests that antioxidant activity is the
result of a combination of different compounds having synergistic and antagonistic effect.

5. Conclusion

In conclusion, our results indicate that the “Phulae” and ‘“Nanglae” pineapple
contain bioactive compounds and are effective in giving antioxidant capacity by DPPH and
FRAP assay. The “Phulae” pineapple had the content of vitamin C, total phenolic and [-
carotene higher than “Nanglae” cultivar. However the antioxidant capacities of “Phulae”
were found to be significantly lower than “Nanglae” cultivar.
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