duthmomyanats nszoomndmansedy

eNuUMsNeatuauysel

HAYBIMIINIENTUA ULz MINEAMEIATN 1Y IMAADAUNIWHEN
MAATMEM NIz ATHINTVINA U NBANITOUUHULI
Effect of pretreatment and vacuum frying on main physicochemical

and nutritional qualities of banana chips

J

wiglszus Yualsan

D

Tasunuaivayuaniidsnnduandszinamwuan Yszahawszana 2553

RCH ABIZQATIHNTTHINYAS

TP aoumaluladwszeeuNAUNNUNHITANANTZL

AW

D31

9| %19 ¢ . 5.135933b0 |

P Y st

Ju 4dnu, ﬂinﬂiﬂ;E)ﬂ.



4 :/‘ LY 1 a
Folasams (mylng) savesmamIondudunaznismeaneldannzgyyimaneguamMnannig

Lﬂﬁﬂ'lflﬂ'lWLlﬁzTﬂ“]J’u’lﬂTi‘U’ﬂﬂﬂﬁy’]U'Vl’t']ﬂﬂ‘iﬂULLN'uU'N

]
a

£
seuznainsaty_ L1 Awe___aaan 2553 89 fAusngu 2554

Fo-ana wanthlasams se. as. Usewus Tudlsau

AnzgamMnTTAEAs aa1tiuma Tulatnszroundudnunmsaiansziia

Unfaee

ce Hdo S oA X a v
TUIIIUU ﬁﬂ1]ﬁxﬁ\iﬂL‘W'ﬂﬂﬂﬂ'IWﬁ‘l.li)\iﬂ‘iu’HQ11lLazi:ﬁUZL']ﬁ11uﬂ15ﬂ'€lﬂﬂ101ﬂ?fﬂ'l'l%

Q

4
qmufg1nmamﬁm‘%‘auﬁuﬁ'umﬂmmwm\uﬂﬁmfm1wuaz@mﬂmeﬂszﬁmﬁuﬁmmné’wwaﬂ

] = = 9y ' dy v ¥
ATDULUNULI LLﬁ;‘:LﬂiU‘UWIEJ‘Uﬂmﬂ'IWﬁJ’ENﬂﬁ’JU‘Vl’fJﬂﬂi’t’]ULLNH‘UN‘I/Ihlﬂinﬂﬂﬁ‘ﬂﬂﬂﬂ]ﬂclﬂﬁﬂn%

a

geanirazmMIneatuulng Tasnanoaldonmailunisnoad 90, 100 uaz 110 esAuvAFHoA

9 ] U

{ @ a a o @ [} i v a 'a
wazszeznatlunIvea 10, 20 uag 30 1N AA1UAU 60 Hadlwasllsen Widiedan ldu ey

Fa 3 [
USinaanudy Usinaluiuianua a8 L*, 2%, b* tazainisalaounaswesd (AE*) saudams
9

naaouanureumalszamdudie Tau1#38 7 - point Hedonic scale Wudin1sneafigangiigaiues

P

=t o Y (o & 1 o 1 ¥ ' P o
nwawﬂﬁﬂimmmmmuua:m L* SU‘t']x‘lﬁ’JGUNﬂﬁﬂﬂﬂ@ﬂﬂifl‘ﬂlmu‘UNVI‘lﬂu 1aaad 11&11?.1!31’1

a o 3 ' ' 1 42 & 1 v o w aa 1 <
USinaluTusiavua 81 a* A1 b* itagA1 AE* iudueduihisdifynaia (p <0.05) edilsfia

o

]
=t

d' kY Q‘ d? =) ¥ ¥ a a :l’ Aﬁ? 1 :1’ A‘
szoziaf i lumsneamiviulinadomnizal a* uazls i lvifuiauangadumiiiu e

“

a L) ] o y P
fnsanHamsnadeuanureunslssmmduda saufuguawmuaiinenm aunsoagd 1dnm

]
=

a a o o A = o
AUYAY 110 BIAUFAULKYE (I 10 UIN lﬂuaﬂ’nzﬂlﬁn'lgﬁﬂﬂﬁﬂ Llazlllﬂlﬂiﬂ‘l]!ﬂﬂﬂﬂmﬂ’lw%aq

3 LY L}

9 1 i i [ '
nduneanseuuruuei ldnanisneansldannsgyanmaimnzruainduaz ey

Und Ao 150 essuwadud dunar 10 W nudwiedildnammeanieldannzgyame I
Wnuasdszaeuiuedn anmansalunisdeyyadass DPPH Yua Imilud uazdFunu

s 1 ' H 1 o [} { a
unlsfivesagendt Taofls1 AE* dindidiedied Idainmineauyulnd

] b4
= aaa = o

EY ¥
mnnnaasarundisihhlumsazaoiifiauddlesiunsiAindgasnmima 3 via
4 = o o da ' t a = 1 = o 9/
10 YaRoY uﬂamauﬂaa"lm LACATALDEADTUN WLNMTUFTITASRIOFTIABY NDUNDA nwam“lw

I



a o sy ya r [ ' a1 = = ° 1w oA
HAaRSUAN LA (LY gandwazlaimslfsundasd (AE:) And1861anAIUNIsUY

. . N 3
a 1 1 t g v v t 7
AsazaenIALeanasin (p <0.05) ud liuand19e1ndlsdesfiriumsusieaiieunan 1ss uensinil

a

o 1 oda ' A a A s A (a = o
AIDYINNHTUNITUYTITALATYTOIADU UIDNTALDAADIUN uﬂﬁu1mﬁ1iﬂ5$ﬂauwuﬂﬁﬂquqﬂ

1 o 1 = a o 3 a o Jd' sldn' Q’dd“ld .{wz
atm"liﬂmumiu‘vmiazawmmmumﬂwwawnmmm"lmnauuaziﬂ‘]fm‘w“lnwaﬂizmﬂ AIUUNTT

T E 4
=1 o

s/ I a LY a aaa = :’ =< oo o =
1‘ﬁﬂiﬂLLﬁ]ﬁﬂa5Uﬂ1Uﬂ15ﬁaﬁﬂuﬂ1ilﬂﬂﬂgﬂifﬂﬁu’m’la ﬂﬂlﬂu’l'ﬁ'ﬂlﬁlﬂxﬂuﬂq’ﬂfﬂﬁiﬂﬂ'li'ﬂﬂﬂa\'iu

3
o/ o o ) M

14 3 1
mstdeuFundrnirhlumsazaeiliauiagivannisgaduiindu 3 ¥ila Ae CMC A2y
UAZUWARY NBUNDA NWUNWAAS M ARIUNISIAADURIe1TAazaT1Y AL uag CMC d1sasIsan
as :‘ Y k1 o o d o @ 2l P=1 @ o [] ] =}
migaduiniula 945 uaz 589 weildud muddy Wesyfudiedenlugy uamsndey

o o

4 NN\ o
amsazasumaaufeuneaiu liannsadvannsgaduiui’ld nananageumelssamdude

Ce

[
1 o o [

L5 [ Y ' [ @
wud fneaenldazuuuanurey lideduszuindrediefidiunisinfion CMC LazAafy daiy
=S VI v w ‘ﬂ P & n’l 9 :’ Y 1 & [} o ey v
i]ﬂﬂﬁ;ﬂllﬂ’ﬂﬂ’lﬂlll ufTﬁWLWJJ'I&’fTUGluﬂ'I‘iLﬂﬁfJU‘IfHﬂﬁ’JEJu'ITlﬂ@uV]E)ﬂlW@‘lf’JUﬁﬂﬂ'li@ﬂ“ﬂ‘UuﬂJu Tu

=] L~ ) 1 A’l 9 :’ 9 1 1 A o Y I~ a o P
MIANEHINAYDINTITUFULUIAIDINYUAQIGUTIIINBUNOA W‘U'J']l!N'ﬁ1’111Wﬂ1ﬂ’J"IIJLHN‘110\1WﬁGIﬂm°VWI

Y 1 & = P ) ' @ o
hlﬂﬁﬂﬁ\‘i 145 1M LiJ'E]L‘lliEJ‘iJWIEJ‘lJﬂ‘UGYJE]EH\‘lﬂ’JUF}lI i]'lﬂfni'ﬂﬂﬁ'ﬁ]ﬂﬂ’ﬂl]”lf’i]‘lﬂ’l'l\iﬂi%’dTﬂﬁiJNﬁ LLEaN

Y o t o ] {1 (- 4 o @ 1w 1
Tamiun ﬂ’JE]ElN‘ﬁN'Iuﬂ’l'ill‘lfll‘ll\iﬂﬁ]ﬂﬂi]ﬂ “l@’fﬂzuuuﬂamwauﬁ’mlﬁaﬁmﬁmﬂmwnamqmuqu

¥
fdfny MIneagIna ndae ndauneanse N15AS suduAY

II



Research Title: Effect of pretreatment and vacuum frying on main physicochemical and nutritional

qualities of banana chips
Researcher: Assoc. Prof. Dr. Praphan Pinsirodom

Faculty: Agro-industry, King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

The objectives of this study were to investigate the effect of frying temperature and time as well
as pre-treatment methods on the physicochemical and sensory quality of banana chips prepared by
vacuum frying and to compare the quality of banana chips prepared by vacuum and conventional frying.
The sliced banana was fried under vacuum at (60 mmHg) temperature 90, 100 and 110 °C and for 10, 20
and 30 min. The banana chips obtained were analyzed for moisture content, oil content, color parameters;
L*, a* b* and AE* values and sensory test by 7 — point Hedonic scale method. Increasing of frying
temperature resulted in the reduction of moisture content and L* values and the increase of oil content, b*
and AE* values of the banana chips (p<0.05) However, only a* values and oil content of the banana
chips increased when the frying time was increased from 10 to 30 min (p=0.05). According to the sensory
evaluation and physicochemical quality, it could be concluded that frying temperature at 110 °C for 10
min was the suitable condition for the vacuum frying of banana chips. In addition, banana chips prepared
by vacuum frying under the suitable condition exhibited higher content of total polyphenol, DPPH
scavenging activity vitémin C and carotene content but lower AE* value when compared to the samples

prepared by conventional frying (150 °C, 10 min).

Effect of pre-treatment of banana slices by dipping in different antibrowning solutions; cysteine,
calcium chloride or ascorbic acid before vacuum frying was investigated. It was found that dipping of
banana slices in cysteine solution resulted in banana chips with significantly higher lightness (L*) and

lower color difference value (AE*) compared to those dipping in the ascorbic acid solution (p=0.05),

I



while no significant difference when compared to the sample dipping in calcium chloride solution. The
banana chip samples obtained when treated with cysteine or ascorbic acid solution before vacuum frying
showed the highest total phenolie content. However, sensory quality revealed that sample obtained when
the cysteine solution was used as antibrowning agent exhibited the off odor and taste. Thus, ascorbic acid

solution was suitable antibrowning agent for the pre-treatment of the banana slices before vacuum frying.

Moreover, coating of the banana slices before vacuum frying by dipping in the solution of CMC,
guar gum or pectin to reduce the oil absorption showed that coating of banana slices by guar gum and
CMC could reduce the oil content by 9.45 and 5.89 %, respectively, compared to the control sample. On
the other hand, coating with pectin had no effect in the reduction of oil absorption of banané chips. ‘
Coating of banana slices by CMC and guar gum showed no difference in the sensory quality; therefore,
the guar gum was selected as the suitable agent to reduce oil absorption of banana chips. In addition,
freezing of banana slices before vacuum frying resulted in banana chips with 1.45 times lower in hardness
compared to the control samples. The result from sensory evaluation also confirmed that, banana chips

prepared from the frozen banana slices had bester texture quality compared to the control sample.

Keywords: vacuum frying, banana, banana chip, pretreatment
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ninods aAundelunuads lilinnuuanavedniivd Ay neada (p >0.05)

ns
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MARNUIN

a d 1 (YY)
M TIeHitloduia

' ¥ '
ms iAo dufaueendaoneansaLNuLg TaR281A504 Texture analyzer (TA.TX plus Stable
b d
Micro System, UK) Tat19%a 30 spherical (ball) ¥11@ P/0.25S 1912090 UAIv835UNA6M0ANTB LAY
1 1 < ] o a o Hq Yo o é’(’ & @ @
13 T 1A ALY (Hardness) niaoidy dadu (N) anzhlyiednsuziipdudaudans

&
AN L1

1:‘ Hdq Yo o d?‘ o @
A1519h .1 anen lFiaanyuzitoduda

Test Mode Compression
Per - test Speed 1.00 mm/sec
Test Speed 2.00 mm/sec
Post — Test Speed 10.00 mm/sec
Target Mode (Distance) 4.00 mm
Trigger Force 0.049N
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AANUIN D

a d 1a o :3
mmnzrdTnaduiun e

a d |a o Qs 1 ] ) a 4
myansen s lviiuludediandioneanseuuruuie  (AOAC. 2000) A1SHATISH
= ar 3 o . s < {
UFures Tualu (ether extract ¥5® crude fat) Fa52u B aoadeddanazanoson udrdasudusindi
Lo , _
aza1ola lulufuriduns iy (essential oils) azesilsznouiiazatn 1@ ludimesond e
d
1 aUnsa
1.1 Nutda (thimble)
1.2 gaenia lusiu (Soxhlet)
13 é’auau%’au (Hot air oven)
3
1.4 Tn@‘ﬂmm%u (Desiccators)
= r=1
1.5 AUYUY (Tong)
& M a X '
1.6 10T 0IFI02BUA 4 AU
1.7 Fousnms
2) I8nInaaeq
v e " A D o ey 9 ) v o A
2.1 Fadregneuntundl s nsuluiuda Tadiuvuvesiiediedisdid vionseasnso
fleafunisilsnsznavesiiotie

2.2 visyfindaluyadia lviuTaofiubasylunasadria (extraction thimble) Fiuuusaiy

o [} ' @ . a
ABUIAUIYDS (condenser) AIUAUAABALVIAAUAAN (round — bottom flask) Fiin 2 ©50 3 AD
P=3 p=} o a aas Y [ ° : By
2.3 7297 In51@0uBMas (Petroleum ether) 150 aaans luvaafunandeaise1uiniudiesnan
okl o a a o ] ]
AouULIYeS Ao uDaal advaain (heating mantle) USUssAuAI 1N BUBII MU AN ((FU 150 MoA

v =) A kY a =1 I'd ] ar [} [ v d‘ o
aouf) e 19 lovesll lndoudimes ATLUUUAIIUAIB B 9ABITBY WU 2 352 T

) <«

o 1 o { 4 9 Y
2.4 haved lviuleuigungd 100 seruzaidoa uiu 30 uril e szmol Tadoudmes 14

L]

n’: o ] 4 1 ° @ uy £y a
nua viniuih IdiguTuTagannudu Ao ldFalhminvealuiu (crude fat)

v . k4
(. LY

=) =} s Y ° w T o [ oy v A o 3/ ad (a °
2.5 IATgUUNNDIUNITZDIA ‘Vl‘iTllu’lﬁlmlJ’]ﬂi]uﬁ']ﬁiﬂ‘lf\iu'llluﬂﬁﬂﬂhlﬂ lunsandsunaiiu
Y 9o 2w d oy a
uﬂﬂiﬁ‘ﬁﬁu’]ﬂu'ﬂﬁ'ﬂﬂ"lﬂGIUHW”Ifu$Lﬂ3J

o a @ o = ar o
2.6 A Fna'lniu (esidus) = (u.u damnesuaz v - wu.dnnes) x 100

U.U. AI9819UH1

k4 [
91 0.1 SinaluiuimuaveswdasusindroneanseunduUI A IUMINOALLLG YYINA
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avguunl 90 °C 100 °C 110 °C
10 u1dl 25.91°£0.65 27.43%+0.15 28.33"40.55
20 U1 26.81°£0.21 27.82"£1.07 28.77"+0.99
30 ¥ 27.05°£0.77 28.89"+0.06 29.51°£0.18
" e AmdeRiidas e saeui luindwaziuiney fanuandedisihied Tyn1aoa
(p £0.05)
A1 2.2 ﬂ?mm'lmﬂ'uv‘iﬁqnummwﬁmﬁmqﬁné’qUwaﬂniauupiuma'ﬁﬂaﬂmﬂ“lé’fq yaneilen

S a 1 1 LYY 1
msndevas lalasnasassasiina1eg neunes iTsuifvududasd gy

o

a-c = 4 4% o
HUTUON AURATNUAIDNYITA

fav81e VEana Tufusianaa
(%)

AU 29.22°+0.40
CMC 27.50°+0.74
AN 26.46°+0.73

HWAAY 29.09°+0.69

4
i lunuaas Januuanaisednivsdiagneada (p <0.05)
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HMANUHIN A

meunszHdsSnumsdsznouiuean

a s (a a 2y [y ' Yad o
nsinszilSnamsdszaeufluednlundrnivhan vazndroneanseuuruuie 1935H
. Aoy o aaa Y . .
51091U Tag Singleton 01z Lamuela-Raventos (1999) IﬂEJfTﬁT‘Wﬁ‘NuEm%:Wﬂ{]ﬂimﬂU folin-ciocalteu
Y s ¥ S a4 vt o ] 5
@fumsdszneudideufminiuiilinisgandunasld@nnaueniu 730 wiluwas uazldnya

unadnflumsdszreuusiniasgiu

1. mnl

1.1 folin-ciocalteu reagent

1.2 Tasivams uetus (Sodium carbonate, NaCO,)

1.3 AsALAAAn (Gallic acid)

2. mawmssunsinasgIunIaunain

2.1 m?ﬂumiazmﬂmmgmnmunaﬁnmmn’fu%’uﬁ'nﬁu 400 luTnsnswiladans (Fansa
unadn 0.04 n$y suAS1nAsdanhndu IS as 1oy 100 Taddns)

2.2 thlamsazawnasgiuaenanlavasanageinasaag 0, 0.05, 0.1, 0.15, 0.20, 0.25,0.30
Az 035 Taaans UsulSinasdanihndulflsinas s undas nasaiiu 10 faddas @Sumnse
unaanluusaznasaiinmify 0, 20, 40, 60, 80, 100, 120, 140 TuInsnsy AudIAL)

23 ([@AUA1502a18 folin-ciocalteu reagent USW1AS 0.5 Haaaas e lidnfuaedana 130
AUHNTROIUIY 5 U

3 o

a Jd J g < @ a aa Y 3 o
24 LﬂUfT”IiﬁZﬁ'lUT“IﬂﬁUilﬂ'lﬁU@lUﬂﬂ'J']lll,s{’llil‘{llu 10 Wesua Usuas 2 Hanans waru vy

s & yyd a y P
']Nﬂ\??'l\ibliﬂqmﬁﬂllﬁﬂﬂ 10 U

o 1 i 4 kY :’ M
2.5 damimsganduuaenianuendnay 730 wilumas Taglmnihinduunuaisazawnsa
unadniu blank

o o T 1 1Y a a ] LY
2.6 MounswanuduiuisznindmsganduuaetudSunansaunadnlumiielulnsasy
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o~
= £

S os "

= //// = 0.0067
s 06 el R = 0.999
04 7

= 7
€ g 0 //' o

z -

£ 7

= 0 &

Z

0 20 10 60 80 100 120 140 160

Yhinamsamann atasnsin

Mwh 2.1 anduiussznialSnunsaunadnuazaimsganauuaainnugInau 730

w1 luiuas

3. SEnsetenmsaianndieiandiinh
3.1 mamsouEsaRanInfeindaniiae
Faretnandanirihan 5.00 niuTaniminude Sunaufuesea 95 Wesidud Usuias
100 fadans duna 3 1R afalauds S-dénd duant 1 279 figaivgil 80 samuaiFod nses
MIAARIENTEAIEAIDY Whatman No.4 Tnuld 1T BINTOIGRYY TN Usul5masasasai idii
100 fiadans daute 51108 95 o5 Fud (Aauilanin John and Mrachel, 1995)
32 msm‘?anmsaﬁ“ﬂinnﬁmdmné’amiyv’fflmfumuﬂwswﬁﬁwaﬂﬂsauuﬁuma
fredendaoneansounAuaiulfinada lufureulamiwiets 10 nfuuuald

a <

[ a aa i ° 9
avun uazuglueny 100 Taddas Ngumgil 70 sermmaidoe Hurna 20 ndl udninnnisadae

«

s 1 :: Q” Y 9 o
N3YAINNTOY Whatman Nod uazszmuisniussnnndletislaode ial3ludganiudunm 1

3 ¥ 0
17119 (Wang and Zhou, 2004) uda3ai1dredatf3uar 5.00 asu Taoimilnuds Tusauduiesiuen

a

s o < e a aa = @ a a o o {
95 les1Eud USuias 100 Taddns Wunar 3 it afalaeiisvdnd Wunar 1 43T Agavgil 80

ar

QI AITET N5BIATARAAIUNTZAIENTEY Whatman No4 Imeldinfesnsesquanme Uiy

USinasarsasailu 100 Tadans 420 51uea 95 WosiHud
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a d a Y] 1] w
3.1 meinnznlSinamsdszneviusdnlusiedsnsaiaainndig
¥ - v
3.2. JuladredasadannnarniniilSasimnzan lalurasanaass tazdsuyimas
3 :’ @ a T a aa
droingu 1WuSuassanlundaznasaiiu 10 Tadans
a . . a a aa Y 9 o Y 4
3.3, @ ua13a2aa10 folin-ciocalteu reagent Y3u1A5 0.5 Haaans wauldididudismisnay
. :fl -: ¥t a 9 =
(vortex mixer) 'mmm‘lmqmwgwm 10 UM
3.4. fafinisganaunaeinnueranau 730 w Tumas
o o/ Yq ¥ : u'.l w 1 I 3 a dl LY
3.5, 45U blank 1 1hnauunudledaisanalude 3.1 ludSuasnmau
3.6. Auanlsuaasdszneuiuean ludlegledisana
4. fBE1aMIMIHIN

v

4.1 msnalSinamslszneufuednlumedandaith
¥

fuanmySunumsdszreufueinludiedumsatandioii Tavhadinsganauuasi

Y N 3 dy y a
llﬂln’]uﬂ’]ﬁqﬂh‘lﬁUﬂ'ﬁlﬁuﬂi\‘]ﬂ"lﬂﬂ‘]ﬂﬂi1wu’]ﬂ5§1uﬂiﬂllﬂaaﬂ

’CTlJﬂ'Ii’1]1ﬂﬂﬂ‘l"lﬂ'lﬂiﬂ'lu‘llﬂ\iﬂiﬂlmﬂaﬂ

y = 0.0062x : R* = 0.999

o y=mmIganfunaivenmsanafiediefinniuenanay 730 uiluins

x =1Sunumsisznoviiuedn (luTasasu/ 0.5 Tadansaisananiedi1q)

o

c=AARUAY Y

A9eNamIAIMIN

(9
o 8

msafinandedlandieirh
:‘J d‘ a @ @ [l 3/ :’ g a aa
a3l Wsunumsadadiediandanin 0.5 faddas
AINsgANEUIAINAINEIATY 730 U1 Tuwas Wiy 0.433

unum lugasez|d

0.433 0.0062x

69.83 lulasnsiu /0.5 Hadansvedansanan1ee19

I

X



71

asananIpeellSuasUszneudusan = 69.83 lulnsnsu /0.5 fadansvesaisana
asafafres1iUTnamsUseneuusan = 13,967 lulasniy/ 100 dadansvesa1sana

¥ ¥
Y t ° a aa o o (] o ¥ ar
lumsafanied1andleiii 100 Tadaaswson ldannisadadiedrandaetirii 1 asy

3
d

ndmeivhilSinumsdszneufusan = 13,967 lulasnsu/ 1 afudred1e

=13.96 iaansu /1 ASUA2DU1

a < a  a o 1 {
M1 a1 USinuasdszneufuednvesnan dusindoneanseuuruunineantoldqyanie

ierumsindovuais lalasnasasenriingieq Aounea wisuivudualsdianivnu

f79614 is1amsidsznouvusan

(Taans1/100 NTURIDI19UNA)

AUAY 77.82° £5.00
CMC 87.37 £3.46
AN 82.04™ £1.73

unAAY 78.51° £1.97

o o o

ab &2 a da o " NS ' = an
12htiatilan mmaUVIiJﬂ’J’c]ﬂBiﬂNﬂHillLLH’]N UANUUANHNBYTNUUITIRAUN TR (p SOOS)

o
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AANHIN Y

a g a
miumiwﬂfmummsdlumsﬁ'maggaaaiz DPPH

Yad o

& a o .
anumnsalunsAueyyadasy DPPH Jns1z4 1143513510071 Tag Murakami (azanis
=} [ =} d’ ) é A o aaa Qs ar dld
, 2004) Tauiindnansde iemazalvvessyyadasy DPPH aelfiauaailfasoinumsanany
wa g aas o Y o Y a = P9 s A
auiamInuilfasoesndiadu i ldiRansildoundasivesmsazaeninduaaadiululid
A A & e v = ) a Vet ° Yt 1

wieiidsas Felunsdinmsafaiianuansalunsdueyyadasy DPPH 1aa azvilviaiiwns

1 o et a 9
vesesaza1u DPPH 11ad idunnimsadaninnuawisalumsfueyyadass DPPH Idileo

aunsedamumsilaoundaslasnsasiaiammsganauuasianueindu 517 nlumas

1) @il
1.1 2, 2-diphenyl-1-picryhydrazyl radical (DPPH)
1.2 9511489 95% (Ethanol, C,H,OH)

ada d
2) 5 IATIEH
a 1 ar o Fy
2.1 Jiladmedamsanauaziesiusanududu 95 nefidud adlunasananss Tasln
US1ass1mvesiiesdeasanaazesIuea lunasmily 5.4 iadans
Y g a a L4 o o
22 ilnesazalt DPPH Aududu 08 naaluats (Tne¥s DPPH 0.0158 niwazalslu
b1 [~ o a a aa a aa 1
FUeanudutu 95 lesidud YulSuinsliiu 50 fadfas) 0.6 Hadans laasluvasa
. v Y
naaesialSuinsvesmsazaeiiilfisonsntanualunasanaasuilu 6 faddas

Yy 9 o 4 . a’: Qs‘ 4 a {
23w lidAudoinosray (vortex mixer) aane Biguvginedlufidiadiuiaat 30w

U

a1 i 4 S d J
2.45ammIganduuasiinnuenadu 517 uiTuuas lneldesueannududu 95 wedidud

< LY 1 o v
(51 blank uazlunaeaniuguezlfiesueannududu 95 nlosidud unudrdrumsadalute 2.1
° s S J FY a t @ dy
2.5 dnuniesgudniuasalumsdeyyadass Tasunua luaumseil

{1- (ﬂ'1migmﬂﬁuuﬁwmmiﬁﬁﬂﬁmdn /ﬂ'mﬁ@ﬂnﬁuuﬁwawaaﬂﬂ’mﬂn)} x 100
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asg = a a =Y

3) FEmamasuasinasgdmiug
= a a o 3y ¥ o a aa

3.1 wsuuasazatenasgudmiudnnududu 5o luTasnsy/ iadans

3.2 udamsazarenasgiudinannldluvasanaasanasaas 0.1,0.2,0.3, 0.4, 0.5, 0.6 iiaz 0.7
fladans (ozldnnududuvesaisazats 5, 10, 15, 20, 25, 30 uazds lulasasu /Aadans) Usu

a o a aa

USuasdroesiueanududu 95 wesua it 5.4 Tadaas

3.3 thilaeisazars DPPH aududu 0.8 Tad Tua1s $1uu 0.6 iadans ldluraeanaaes

k4

a

' ¥ ¥ ]
3.4 wanlidhAudronToanan (vortex mixer) Aafie Ahguvgiies 30 11#l 72
b

L'l

° @ 1 o o g
3.5 hledimsganduuait 517 wTuwas Taelfemusaniududu 95 ulesifudmiin

blank
° s o J as z a . ™ t Y :Iy
3.6 uranes i rudn I Judseyyadase( % inhibition) Tasunua1 luaun1sasil

{1- (fhm';'@ﬂﬂﬁuufrwawhadw / ﬂ'1mi@,ﬂnﬁuuﬁwawaaﬂmmn)} x 100

100 :
» 90 - : \ .
s 80 - //
= 70 C 5

3 60 - /a/ o= AR L9*
N : R? = 0.9986
prd Be 5o /(g/

5 8-

= — <Ay (0 —

<

g

=

=3

=

0 5 10 15 ° 20 25 30 35

YSanadaniuy Qulasnsu)
-:; L @ @ J 1 a a a a ¢ o o .e./ ::
Mwi 1.1 nsmaTs e duiusrsnindsnadmniusuazlesrudmsiudiouya

9452 DPPH

v

ad =) LY (% 1 Vv o ¥
4) IBNMIUAIGHTTITIANAVINAIBENINAIGHIN

9
4.1 maessumsadanndiegendiniriag

'
a o []

vy 2y o S e v 4 w /3 4 |a
¥IMIDYINAITUIIITR 5.00 ﬂiﬂTﬂUu’]ﬁuﬂlLW\j ﬂuﬂﬂﬂﬂﬂlﬂﬁ’luaﬁ 95 Lﬂ@il‘ﬂu‘ﬂ '1J51J'lﬂ5

=) =)

100 Haddans Muar 3 i afalaeds 3-Wdnd dunat 1 $2Tue Hgungd 80 eermrnITvd NT09

u
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13 aRAdENsZATMNT0 Whatman No.4 Tauld mndesnsesgqmannia dsudlfuasasadad idil
100 fiadans d20e5110a 95 WasiFuA (Anulasen John and Mrachel, 1995)
42 nwiumsasanndiedundnivhluduasumsnianeanseuusug

ﬁaadwné’aml’iyﬁ'wdauwamﬂ%’fi%'mi'crrTﬂmﬁauﬁUﬂsﬁﬂﬁ’mﬁv’hﬁMu%’a 3.1 yalszns

SmsudedndaonoanseuidnaiuliiunadaluiuTaothdedn 10 nfuuualdazBon

oz lusnay 100 fiadans fguugi 70 esruzaidoe ifiunal 20 w1l udniunnsesdionsza

n381 Whatman Nod mgszimsisnimusenaindaetialaons ial3ludganuiiunm 1 $1lus

(Wang and Zhou, 2004) U&273111@296191/5110 5.00 A3y Tagthwmrinuds Turaufuesiuen 95

o

sd 4 [a a aa Y add (o & o {
wWodiud Usims 100 fadans Wuna 3 wiil adalavitsdnd Wunaer 1 $9Tua Nguugil 80

u

o

PIANTATOT NTIAITARARIUNTIAINNTEY Whatman No4 Tasldinsesnsesgyanme Us

= [ a aa od
Ysiasarsadaily 100 faddas d10 o5 1uea 95 wesidud

5. MAlnNEEANNEINIalUMAIHeYYada sy DPPH Jushegemsaiaanndaeinh

523 lnslnmsadaidona i inududufimnzau s faddas) Uiy
Usinasgasesueanududu 95 mlesidud 1HUSnassailu 5.4 fiadfas 1Gua1sazaw DPPH
0.6 Tndans weuTHERuAI0I 0aNml (vortex mixen) Rane 1 Rgamgiies 30 il Tufiffmiru7a

Ansganduuaeiinaiuenaay 517 uiluwas Annumanuane lun1sdueyyadass DPPH

(9 ' 14 :’ 9 = 1Y a a 4
ludqedrandlnnii) Taueununs1WuIas UYL

N15ATHIN

miﬁmamﬂﬂmnuﬁn’lunﬁé’fmauyaé‘aixDPPH
o a u 1 o ° d o U4
mmmmmamwniumié’fmmggaaaiz DPPH v84f10019a15ana lagd1ulaasiaua

3
arwannsalumsfueyyadass DPPH mwauntsae |1l

< o a
wWesidudanuannsalunsdeyyadasz DPPH= |1- | A x 100

sample

A

control

Taohl A =A1N1IgANAULEIYIMS AR

A =AIN159ANAULAIVBINABARILIAN

control
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1 A c; 9/ v 9 P Y a a A w ci
A1msgandunasd Iduumus luaunsiduasat ldonnsinas udaiiug duniwh 9.1
AuN1391AAI AT T IUVBIINTUS

y = 2.4419x ‘R’ =0.993

e y=mnsgandunasuesasaind1ed1enaue1Inau 517 u1Tuwns
! y o a aa @ @ '
X = ﬂ1ﬂ31ulﬂj}ﬂﬂ]uﬂla\1ﬁ1iﬁ$ﬁ1ﬂ DPPH (ulNIﬂiﬂiu/ 0.5 HARAAITITANARNIBYIN)

ar

c=yAaaLnl y

3 a 1 a a o e a a
mwummm‘lumimuaugaaﬁiz DPPH i]sswmuiuwmwawaaniuﬁugawammnu-

I~ LYY t g/
YADNTUAIDY NN

f9819MIATHIN
LY u T YV : } 4
M3AAAINAIBLNNAIEHIN
a o a 1 9 3 9 a aa T & = &
YSmnmmsadagiediandasinh 0.08 daddes simiganfuuasianuenau 517 uilu
WATIVIAY 0.451 LagAIMIQARAKILEIAAINE1INAN 517 U1 TUIATYEIAIBE19AILAIINY 0.788

unum luaunisazld

losiFudanuannselumsdenyadass DPPH {1-(0.451/0.788) } x 100

= 4277
unum luaunisaansunasguvesdaiud
4277 = 24419
x  =17.52 Wiasnumuyaduasdaind/ 0.08 Taddasvesmsaiadaet

@ 1 a ar 3
myadadredsiianymmsalumsdueyyadase DPPH = 17.52 lulasniuauyadues
Fediud /0.08 Jaddasvedasamia
@ 1 a a '3
myasadietalinnmmunsalumsdmeyyadasy DPPH = 21,900 Tulasniuauyadyea

Fa3UE / 100 HAAAATVOFITAAA

v w 1 9 oy 9 a as @ [ 8 :’ 9y v o 3
1“ﬁ15ﬁﬂﬂﬁ?ﬂﬂ1ﬁﬂﬁ?ﬂu’n’] 100 Yaaaas U191ARI98NNAIYUIIT 1 NTUAIUY

LY v a o o
mradafiesndanuanialunmsdueyyadase DPPH = 21,900 lulasniuauyadues

iU/ 1 nsud0e19
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o o t a a a o . S
Z‘Tﬁﬁﬂﬂﬂ’JE]EJ'IGﬁﬂ’ﬂilﬂ"liﬂiﬂallmﬁﬁsl}"mal;lgﬁﬂﬂix DPPH = 21.90 uaamuﬂuuﬁawm

FTUT / 1 ATUAIBDYI

M3 1.1 anvennsalumsdiuoyyadase DPPH vewwdadmaindgnennssuusuLeines

3 A A 4 a 1 ' = =
muldguanmadioriumsindouas lelasaneasudriiafiag neunea Wsuimoy

@ @

AUAIBE19AIVAN
LGN anuasalumsdweyyadass
DPPH (adnsuauyadiniiiud/100
ATUAIB8191H )

AAY 24.40°+0.29

CMC 47.73°+4.64

Ay 48.18°+3.25

AR 463743 .41

1
o o a

ab Q1 4 da Y Y AL ' =Y a
TUIU03 f‘ﬂlﬂ’ﬁUﬂllﬂ’]ﬂﬂ'kliﬂ'l\iﬂuiuuu’lﬂﬂ UANULANADENIUUBTIAYN 1T 0A (p <0.05)

o
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MANUHIN B

. ) a d A = a oA
mMnIzHUTINaIMN U

M inadmiudianua a1035ueq Augustin tazane (1985) unsaitnTagld
nénmseonslad Ascorbic acid 11liilu dehydroascorbic acid taziiie s 2, 4 dinitrophenyl
hydrazine 92 14 e5 M A8 a4 osazones AT erafadumsduiifegludiodinld Safeuin
blank test AIUAR total test nﬂﬂ‘iz\‘i
1) | .

L1 nsadafla3n (sulfuric acid, H,S0,)

1.2 A5AUB3N (boric Acid, H,BO,)

1.3 nsalunsn (nitric acid, HNO,)

1.4 nsawaoanasn (metaphosphoric acid, HPO,)

1.5 T TwunaFeonlalaswurleaia (dipotassium hydrogen phosphate, K,HPO,)
1.6 2,6- lanaa I5ou IaWuoa (2,6 dichlorophenol indophenols, 2,6 DCIP)
1.7 2,4 laTuTns#ii1 Tadu (2,4-dinitrophenylhydrazine, 2,4 DNPH)
1.8 TaTugamdu (homocystine)

1.9 n3ninaoaezEAn (glacial acetic acid, CH,COOH)

1.10 InTegi3 e (thiourea, NH, CSNH,)

1.11 N3ATATA (citric acid; CGHwOs)

112 ATAUBEABS 1IN (ascorbic acid, CH,0,)
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2) MIATEUAS
2.1 #1782810 9 N H,S0,
- @24 Conc. H, S0, 262 U5n1as fiadans laluwialsudFuas vuia 1000 Nadans
o a :’ o a o aa Y o
- dfuiSinasdautingu sunsudTutas 1000 Taddes wauldidhiu
g o ay g ¥ A
- inufiguvgiives T lduu 3 heu
Y 9 < < I
2.2 M1302a19 K,HPO, ANMANTU 45 (e Tigud
M o 9 :’ @ 1 ' s a a aa o
- %4 K,HPO, 90 nfu azatwdrninau awldluvialsvlSuias vuia 200 Hadans Uiy
b »
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