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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 (66 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 vitamin C and carotene content but lower AE* value when compared to the samples

prepared by conventional frying (150 °C, 10 min).
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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),
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 banana 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.
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3.3.10 unlsfiuess (carotenoie) (Sigma, USA)
3.3.11 UNARAYU (pectin) (Foods and Cosmetics System Co., Ltd.)

33.12 15 vaﬂfmwaqiaﬁ (carboxymethyl cellulose) (Thai Food and Chemical Co., Ltd.)

3.3.13 1NU (guar gum) (Thai Food and Chemical Co., Ltd.)
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NANUIN N
Y A
ﬂ]iiﬁilﬂﬁﬂﬂﬂﬂﬂﬁZUqu“ﬁy'lﬂ'lﬂ

(Vacuum fryer)

1 dulszneuveunisinenszuugyaNms

1.1 uranauguszuy T
1.2 nifenon
' ¢ 1 d 4 o o
1.3 ganiuuiy Usenoudie aesdvaoiou uazinieatinnubu
1 d
1.4 ginsainsedei

1.5 Jugyemea



¢ ¢ dquq &
% (N AT ﬂi‘ﬁ‘lumuﬂﬂuﬂ'ﬁﬂﬂﬂﬁluﬁﬂ'}qz

\

\
oy
1

AYYINA

7 y &
2) Funoumsiginsemealuszuugyemea
A o s A Sluy [ ¢ 1
2.1 Wansostnnubu e 1% lnasunssdvaoitu
:‘ Y 3 a do o o = P
2.2 mihiuaslundenen WaaIndgdhanudou (1) uazilfugungil 2) Numniugussuy
I
] ¥y v [
2.3 ieriuiudow sudsgungindinua 13 Suiwmzninlddodesguasli)lundenoa
»
2.4 Uarhndie Aremsnyuyden (3) seuqdmie e 12y
2.5 Yadonoszninsdmlioneaunzvio @) Idaiin
A ’ v
2.6 Handisouseninniioneauazassarasiiu (5)
g ¢ ¥ 4 ay o J
2.7 Tandrwudnie (6) Tanarneguuginsainseslerh (7) uazllandidusravesnssd
v g A& q9dd '
nao-wuie Itihiiriumsaluuiulvasen (8)

[ o [
2.7 Aaaindgiaruguilugaanne ©) Aumnrug
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28 soANIMMAUITaAAIIHA MR Taedunafinennuiy (10) ImiuTeiuna lums
noa

2.9 flensunafifmun 1ﬁ"flﬂﬂ3ncﬁ'ﬁﬂmfguﬁuqqm;1ﬂ1ﬁ ©) fumnuguszuy iih

2.10 JandrfiFeusenhandonoauaznosdudsitu (5)

211 landawudmie @) Aandrfieguugunseinsecleri (7) Mandadudrsvssnosd
wde-Surie Whitrumsaunivlnasen ®)

2.12 Warhniie Aensnyuyden 3) souqrnie W12 ]

2.13 Asaznreenannionea

214 vhdedaildhadainiu drundecadarini

\ A v :’ o
2.15 (Wandrdvanveandonsa medieiniuesn (11)
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HANUIN U
P= d &
11531A35 121U NN NT U

(Moisture content)

a o .é’]’ s U o” '
ﬂ'li']lﬂi'lzﬁ’ﬂ11'5111&1?1’1111‘51!114911601\1 ndaud 'I}J"!?fﬂ uaznﬁ’wuwummaﬂ nN39U (AOAC,

'Y s @ o r A ) o d v [~/
2000) Tnefindnmsie Wunsmmimindeduimely leswamsszmevenihitiogluomsiiu

vl J 4 a & & A A kS
o1 NgangiiIndyaiieaniofgaireave iy
d
1 gilasal
1.1 d28egiiiioy (aluminum can)
F 4
1.2 Toganu¥u (desiccator)
1.3 devauiou (hot air oven)
1.4 Ay (tong)
A o aa ° | A
1.5 IAT0AHIATABA 4 AUINUA (analytical balance)
1.6 Youdnas (spatula)
2) inaed
L] a Pr ) IS :‘ o 4
2.1 ihdwegiiileneungamgi 130 + 3 svruaaifoa viminasi
o o t ] o ﬂ L o U o A o P i a a
2.2 Heiptuziniudugubng dednes 5 niu dMuniosfazdoaldludwegiidioy
’ ) [ 4 ]
2.3 hldeuludeuaniounigungl 70 esruwaiFen Junat 72 1T nundminasi
L qud £
2.4 mtisululogannuiu

Qll :’ g - e &‘
2.5 FahmiinudadmanmiSnunnuiuTaoldgas

< & : o o [} » :‘ o o ] o
lﬂﬂﬁ"’l‘]fuﬁ’ﬂ'l'lll‘lfu = HIMUNATIDYNNDUDY - HINHUNAIDYIIHAIDY) x 100

£
1M UNAIBE NN UBY
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1 s 3 o & a o 4 [ P [y =
A1319N V.1 lﬂﬂil‘]fuﬂﬂ']’lu'ﬂuﬂlﬂ\lﬂﬁﬂﬂmcﬂﬂél,'JUllNuU'NYlﬂﬁﬂiﬂUﬂﬂﬂﬂﬂ'lﬂglﬂqﬂéﬂlu'lﬂ'lﬂ"nﬁ'l

HATPUNUNUANAIINY

na/qungi 90 °C 100 °C 110°C
10 Wi 2.26'+0.38 1.38"+0.21 1.17°%0.10
20 W 1.95%+0.23 1.32"+0.25 0.78°£0.10
30 Wi 1.92%+0.21 130"+ 0.16 0.75"+0.15

-

a-b 4 1 A dao o "V o & H - v v Ao o aa
U AURDYNY ']ﬂﬂﬁsﬂ’Nﬂuﬂ\11u“u1ﬂ‘nlﬁzuu’)uau 11ﬂ']‘luuﬂﬂﬂ"\’ﬂﬂ‘NUﬂUﬁ‘lﬂQ}"‘Nﬁﬂﬂ

(p <0.05)
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MBHEUIN A

a d [ o a d v A
ﬂ'lﬁ']lﬂi'lz'ﬁ'l.r%il"lﬂl‘lli’)x‘l!ﬂldﬂ\iﬁuﬂlla:iﬂ'li?!ﬂi'lz‘ﬂﬂ'lﬁ'

(Total solid and Color)

msinneidSinaewdaianung (AOAC, 2000)
1) ailnsal
. ] . o sdd oL a o
1.1 Refractometer (Milwaukee Ju MA871, Romania) #1583 1 0 - 85 nlefiguduind
2) IEaneH
..’ [ L] O" o -3 ¥ o :‘ Q’J = - aa A Y {
2.1 Fadaednandasih 50 nsu i hdusninduilsuin 100 Tafdas dranseeiluiaius?

gagauu 1w

2.2 hdednanms oy 1a 115ad1 Refractometer

4 o & o
ﬁanﬁ fl.1 ﬂf”'lm‘llﬂ\ﬂl'ﬂ\’ﬂﬁzﬂ'lﬂqﬁ

v a a g o
anugusEAUR USunavsaudenazane'ld
(BaFNU5 A4
1 1.70 £0.15

-~ dr J ci )
myinsermavasmmadasulasved
d
1) gdnsal
1.1 19509508 (Minolta color meter §' 14 CR 400, Japan)
e
2) 35n15naaeq
o LY a’, 8 @ o 1 = a ot ¥
2.1 indanihhanugussaui 1 vuasdazidealagawaidanla PE uaziamd L* (dinnu
\ u \ A ) 3 \J Q’I’ LY
AIN), a* (AdUA) uaz b* (Mdinas) Asiesiadnganne e 6 90 astiufinwa
2.2 Aransidasutasvesd mwaums (1)
AE* = [(L*,-L*) +a* -a*) +(b*-b*)']"” )
L*,, a*, lag b*, unumdisudusesnindasinounsnen (ndauea)

L*, a* 11ag b* unumanansaeindariumsmen (nd2100HN1NNBANTOL)



1IN A2 fi‘l‘W'lﬁ"lﬁlﬂi)il‘a 1]8\1Naﬂﬁ’ﬂl%’ﬂﬁ'ﬁﬂllﬁuﬂwﬂUﬂﬂi’t’]ﬂﬁ

Tunauazguugiinganuy

HIUMTNOALIL U Y INIA

gangiicy L* a* b* AE*
17a(UI)
90/10 66.79+ 0.65 461°+021 21.86"+ 0.32 14.83+ 0.64
90/20 66.71"+ 1.20 4.25%+0.21 22.94°+ 1.26 15.11%+1.24
90/30 66.16"+ 0.55 4.36°“£0.33 22.14°+£0.55 15.50°“+ 0.49
100/10 65.81"°+ 1.72 4307+ 0.19 22.59"+ 0.32 15.90%+ 1.70
100/20 65.74+ 0.31 4.09% 0.31 22.93°+1.18 16.06+ 0.45
100/30 65.36™°+ 1.05 459"+ 0.21 23.43"+0.44 16.50"+ 0.98
110710 65.05°£0.22 436"+ 0.26 22.56"+ 1.97 16.74"+ 0.14
100/20 64.72°+ 0.74 4.89+ 0.31 23.02"+£1.16 17.06™+ 0.76
100/30 64.54°+ 0.92 5.61°+0.34 23.77°+1.08 17.43%+ 0.82

)
Sdo o b\

a-e a 4
YU AURAINUAIDNBTH

M99 A3 Asiiinesd vesrdnduaindlourunneanseuineamueldaniiz quainielay

F 4
niuluiuafs Ianuuanaedniisdiyniada (p <0.05)

MUMITAIsEas uaaiEounan 157 Fandu nsaueanssiin nouNIsNen

A7 L* a*™ b*" AE*
ATUAY 68.62°40.95 1.050.10 23.95+1.82 12.45°£0.49
unadounae’lsn | 70.37":0.87 0.92+0.10 24.09+2.42 10.87%1.09
Fapou 70.96'+1.04 1.130.12 24.58+2.03 10.40°+1.00
AsAIBANDIIN 69.76"+1.12 1.27+0.14 25.12+1.63 11.68%+0.93

- ¥ { A o  a $ J o "J‘ 1 LY ar -
*“nueda Aundoniididnesnandulunds innuuandwedelitivdnynnada (o <0.05)

' A n’l‘ 1 T L ar a aa
™ vuwds Aundsluundshilinnuuenanedlifodfgniada (p >0.05)
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HIANUIN I
a d & [V Y,
N1IUATIICHIUDTUNT
(Texture analysis)
myiaioduiausindouriuumennsey Sadauinsos Texture analyzer (TA.TX plus Stable
[ 4
Micro System, UK) 1ag147ia3n spherical (ball) ¥11A P/0.25S 19189 UUAIVBIFUNAIOLHUY 1IN BA

1 t a ] a o P v @ Y o o o
oy TﬂUﬂ']'lJﬂ'l ALY (Hardness) uu’wl‘f]u AU (N) ﬂﬂ113ﬂ1'§1ﬂﬁﬂHleﬁﬂﬂNNﬁllﬁﬂ\ﬂﬂ\l

<
MINN AL

H A v o ‘g a o/
131991 2.1 ﬁﬂ'l'JSYI‘l‘l’f,'Jﬂﬁ AYUSIUDTUNT

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 0.049 N
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AMANHIN B
a d v
ﬂ'ﬁ']lﬂi'lﬁﬂ‘lﬁiﬂﬁﬂﬂluuﬂﬁﬁuﬂ

(Oil content)

msnnevdSnalufuludedundlouduuianeansoy (AOAC. 2000) N133tATIEH
N o P a o o A
1S Tusiy (ether extract 158 crude fat) 3520 TSsWsaedlauazamesoa udrdesuauiiagn

1
o o

azaldlyluiuhiuis iy (essential oils) tazaslszneufiazane1dudime Bndu
1) ailnsal

1.1 Nudia (thimble)

1.2 yaafaludiu (Soxhlet)

1.3 qouaniou (Hot air oven)

1.4 Tnﬂﬂmméﬁf'u (Desiccators)

1.5 Auniiy (Tong)

1.6 inSpataaziBn 4 dumis

1.7 foudnas
2) IEmInaasy

2.1 $adsdniievutands s nduluiuida Taduuvesiediudiedid nienseaunses
tloafiumsianszaivvesdiedn

a a a LY a a v @ . A 4 ' o
2.2 ussyiuialugaada luiuTasiudasglunasaaia (extraction thimble) FdmvUADMY

ABUIAUITDS (condenser) AIUAUANABAUYIAAUAAN (round — bottom flask) ¥iia 2 Y158 3 AD
»

2.3 ANt Insdsudmes (Petroleum ether) 150 Hadaans luviadunandeaiseainindissnain

nouaues neudlaaiadueun (heating mantle) YFussaunnuiousdrammzan (15u 150 nea
1] =1 A = =g o ) o ' T ] a!'l c:r
aouf) e i lovesll Ta@sudives autLLaluUA 188190819011 U 2 -39 THa
(-] 1] L { - A
2.4 vhaauves luiulleufigamgil 100 esruraidoa wn 30 il Heszmell Taidoudimes 10

¥ < » ° 0" 3
nua 91iui iy lulaganudu Aowi luFaimtnvesluiu (crude fat)

L
a/

L=} P} g 9 :’ o 1 o @ :’ o & 3 ad (a o
2.5 AT8NUNNBIUNIASDIA mmumuﬂmnauﬁmsummuuwﬂnﬂ"lﬂ lunsainysuaniniu

J L d
o_ o

YosldFuiniuniadaldlumesuziay
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° =) o AT =4 o o = [.é
2.6 mmmﬂimm"lwu (lﬂﬂil‘]fuﬂ) =(U.Y unmaiuaz"lfuuu - 14.1.U0AB5) x 100

.U, #2981

a o n’: o o 1 { v
191N 9.1 ﬂimm"lwumnuﬂ«umNamﬁ'mcnné”:uuwummaﬂniauﬁmumsnammuqutgmm

nanasgurgiani

ra1v/guugil 90 °C 100 °C 110°C
10 uh 25.91°40.65 27.43°£0.15 28.33%+0.55
20 W1 26.81°+0.21 27.82%41.07 28.77"+0.99
30 W1 27.05°40.77 28.89"+0.06 29.51°40.18

¢
LY

Fi F4
Hiagnysaniunislumuduazuuieu Ianuuandnednilsdiigynatd

=n.

a-b -
NIy AaaYy

(p <0.05)

= L4 ﬂ’l’ =) o i A 1
a1314 9.2 S lufuimusvesnindusindrouduinimeanseuineanisldquanmeniioriu

msindeuais le Insnasasuaaiianieg neunen nlSsufsuiudiediniugy

_fetn Y5ina lidanun
(%)

MUY 29.22°+0.40
CMC 27.50°+0.74
fianu 26.46°+0.73

UwaaY 29.09'+0.69

3 4
" vede Aundgniidasnysaneiuluiuads fanuuandnesniitsdingniadd (p <0.05)
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AMANUIN N
=Y d =
manserdsnamsdszneuiuean

(Total polyphenol content)

¥
£y o = o L g J
msinszilSinamsssaeuiiuednlundinirvhan uazndrouruutmennseu 14334
5189711 1AY Singleton 110¢ Lamuela-Raventos (1999) Taua1s InaWusavzinl{nse1iu folin-ciocalten
R Z o d ; 4
Tadumssznouddeuminiuiiiimsgandunasldananuenau 730 ulumas uazldnsa

unadnidumslszneuiusdmnasgiu

1. sl

1.1 folin-ciocalteu reagent

1.2 TyRunnrsveiun (Sodium carbonate, NaCO,)

1.3 nsALNAAN (Gallic acid)

2. mam3sunniInigiunsaLnaan

2.1 wisnasazawnasgiunsaunadnaadudusudy 400 Tulnsndwdaddas (Fansa
unadn 0.04 niu l3uTinasdaminduliiiSinassaunsiu 100 faddas)

2.2 dulamisazarsninsgiunenanldnasanaanavasaas 0, 0.05, 0.1, 0.15, 0.20, 0.25,0.30
waz 0.35 Tadans UiuSnasdeindulilsinassaluudaznasaiiy 10 fadaas Alfinunsa
unadnluiaaznasalinimifiu o, 20, 40, 60, 80, 100, 120, 140 TuTasafy ArwdAw)

2.3 IANA1ALa1Y  folin-ciocalteu reagent USR5 0.5 fadans wers i fuaadena 137

9UNANIROIUIY 5 U

3 L
L4

a < PN a aa Y
2.4 uarsazawlg@ouamsusiuaaududu 10 1Wesidud Usuias 2 Tadans wayl¥idiu
E 4 £
@ o A ~y
1098 ingaingiiies 10 uii
F4 v

ar 3 i A o
2.5 fammsganfunasianuenaiu 730 i Tuwas Tasldhinduunuaisazaisnsa

unaanidly blank
A o a o ¥ ¥ A ar o 3 ] ar
2.6 Weunslanuduiuiseninaimsgandunassulinansaunadnlumiielulnsniy
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e
&
b 4
£ os
"?:'é y = 0.0062x
e 06 R2=0.999
K2
g
G 0.4
&
& 02
G
&?
c 0
-&
0 20 40 60 80 100 120 140 160

wnansaunadn (ulasns)

amifl 2.1 muduiusssnhalfinansaunadnuazdimsganduuasfinnueniniu 730

w1 luuns

3. Femusdeumsaianindaethandaenii
3.1 nswlenasasannfetundinihan
Safanthandaeiriran .00 nsuTasdmsinuds Sunauiuesuea 05 lefidud Usuns
100 fiaddns Wunat 3 wii afalasds 3-Wdnd dlumar 1 $2Tue gamgd g0 seraidea nseq
MAAARILNTLAINNTOI Whatman No4 Taul¥ inSesnsesquainid USudSinasarsadai 1
100 Hadans A20105140a 95 1losIFUA (FauLaaain John and Mrachel, 1995)
3.2 mawsenmsatannsetundisivhluduseumssaaneansouriuung
Megrandrouduurmeanseuiuliinnadaluiusoulasiidrede 10 nfuuiuald
azidua uazuylusniary 100 Haddas figangd 70 ssraidod et 20 Wil idninnnsesdae
| A3EATNNI0Y Whatman Nod HavssMuEnizueenaIndlodeTnoim ‘7?«'1%’1u€]'@‘ﬂﬂ’a’u(flulaa1 1
$1T13 (Wang and Zhou, 2004) #2501 206191051781 5.00 n¥u Tasriminuie Sunaufosiuea
95 nlefidud Usuias 100 Haddas Wuran 3 wift afalavissndnd Wumar 1 $2Tue gaingd 8o
BIAUTUTOA NTOIAITAAARIUNITAINATOL Whatman No.4 Tﬂu“l‘x’f’tﬂ?"mnsaqqumu1n1ﬁ Uiy

a o o a aa a
USuasasadsaitiu 100 Tadaas 420 1951100 95 tlosidud
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3.1. myinnsilTinamsdszneuiluednlufetamsaianinndae

3.2 TiladrstuarsadannndioiviiSinas iz Wdlunasanaass uazdiulinas
Sovhndu WSinasswlundaznaeaiiiy 10 fadaas

3.3, IRNASAZAZAY folin-ciocalteu reagent U3N1AS 0.5 Tadans nauliidhiudoinseanas
(vortex mixer) 'Jw'xzaﬁlq"l’fﬁqmngﬁﬁm 10 I

34, "J’ﬂfhmsqwnﬁ‘uuﬁqﬁmwmvﬂéu 730 w1 Tutuns

3.5. dm31 blank WAhndumusIstemsasalude 3.1 Tulsmasinidy

3.6. asisuaaisdsenevfusanlunlstnaisana
4. fMvgMIMUIN

4.1 masmnanfBnamslszneuilueanlusethandaeih

fmnamySinumslizneufuednlufetumsasanganih Tasthamsgandundai

' 4 a
Taunumasluaumaduasait ldainnslinasgunsaunadn

AuMINnNNTIINIIRIFINYBINTANAAN
y = 0.0062x ; R*=0.999

4 ! . ; 4
e y=mimsganauuaavesaisaiadiodninamenau 730 w1 Tuwns
x = Usinaresdszneviuedn (luTnsnsi 0.5 Taddnsarsanadiedn)

¢ = 1AAALINU y

M20e19N1TAIUIN

a LY ? ¥ : Y
A1TNAVINAIBVLINAEGUT I

2.

» ¥
a¥an1 USunuaisadadlednndioniidi 0.5 Taddns
MmIganauuaiaueniu 730 urlumwas Mify 0.433

unualugnsesld

0.433 0.0062x

69.83 Tulasnsu /0.5 Tadansveadisananiedia

X
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msanansininSunamsdszneuusin = 69.83 Tulasnsu /0.5 Tadansvesarsana
msananIssniUSnaaislszneuiiuedn = 13,967 Tulasnsu / 100 Tadansvesaisana

v 9
Tuasanadiegndleith 100 Hoaansseuldninmsadanissnandaniiar 1 ndy

»
ndaivhinSnamsdszsneuiuedn = 13,967 Tulasnsu /1 nfudaedis

=13.96 Haan3Fu / 1 ATUAIBEI

M3 a1 Sinamsiszneufusdnvewdiniusindouruutimeanseuiineanuldgyeyims

A 1 ~ \d \J o o L]
iorunsindovers laTasnasassarilndag Aounen wSsuisuiudieduniug

#1901 USumaisdsensuiuedn

(1adn31/100 ASuAIDEIAUN)

ATUAN 77.82" £5.00
CMC 87.37" +3.46
fAafiu 82.04" +1.73

unafu 78.51" £1.97

J A 3 @ o J < o J .| a L9 - sy
* et Aundoniiidnysaniulunuiie Inuuendwediideddynacad ( <0.05)
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a d a
NS ITHATIMA N TBIUMSMUeYYadass DPPH

(DPPH scavenging activity)

anuasalumsdueyyadass DPPH Jins1e¥ Tne1933 751091 e Murakami osnus
, 2004) Taufindnmsdie iilea1sazawveseyyadas: DPPH dalidirumaminl §isufvarsafaiil
auiamsdnl§asmoondiadu sxvh Iidansalfnunlasdvesmsasaenndiruaavhind
wiafidenas Falunsdifimsasaiawannseluntsdeyyadass DPPH 183 s 1ddinauns
yoemsaza1s DPPH vwas Idinandiansafaiianuannsolumsdueyyadass pppu 1éfes

a c‘ g 1 { A
ﬁ‘lu‘liﬂﬂﬂﬂ'lllﬂ'l‘)'tﬂﬁﬂull]JﬂQTﬂUﬂ’liﬂi'J‘B’Jﬂﬂ'lﬂ'l‘iﬂﬂ nﬁuumﬁmwunﬂau 517 wiluwns

1) manil
1.1 2, 2-diphenyl-1-picryhydrazyl radical (DPPH)
1.219571U0Qa 95% (Ethanol, C,H,OH)

2) SFInne

21ladrednarsadauaziesiueannududu 95 nefidud aslunasananss Tasld
Psnassweadiednamsanauaziesiuea lunasaiilu 5.4 Taddns

22Tamsazane DPPH anidudu 0.8 GadTuand (Taeds DPPH 00158 niuazaivlu
s eannududu 95 weftdud Usudsumslfiiu so Taddns) 0.6 fadans ldaslunasa
1/1ﬂamﬁ?aﬂ?u1ﬂﬁlagmsazmuﬁ'mﬂﬁﬁ?msamfmuﬂ'lunaaﬂnﬂaaui‘lu 6 Hadans

2 3w AL anTeana (vortex mixer) mans igamgiieslufifiadiuna 30 1

2.4 Fammsgandueeiinnuenntu 517 wiluwas Taslfesueaninududu o5 wofidud
il blank uazlunasaniuguezlfiosusannuidudu 95 iofidud unudesmsadalude 2.1

2.5 f‘hmam11ﬂa§1=§um’mmmmm1umse’fmaqgaﬁﬁiﬂﬂmmuﬁﬂuﬁumiﬁqf

{1 - (FAIINIIQANAUUEIVBITITARAAIDEN / AIN1TYANAULEIVBINABAAILAN)} x 100
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e G - LS T |
3) Ismaaisunivinasgiuimiug
3.1 wssudisasainsgIniiudanududu so ulnsniu/ faddns
3.2 Tnlamsazmonasgiusinanldlunaoanaasinasnaz 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 Liag 0.7
fiaddas (szl8nnududuvesarsazarw 5, 10, 15, 20, 25, 30 uazss lulasnin /iaddns) Uiy
Yinasdruesusanindudu 95 nlesidudliiiiu 5.4 Jadans
3.3 Yidnarsazats DPPH ety 0.8 iad Tuars §1u9u 0.6 iadans ldlunasanaasy
[Y A . s & o a
3.4 na AU ImaTo ey (vortex mixer) AeneTANgaimgiies 30 i 72
o o ¥ A
3.5 lfadimsganduuassi 517 mTuwas Taolfesweanududu o5 iWesidudiiu
blank
° -4 “ > a N P 1 o -::'
3.6 furauestdudnisfudioyyadase( % inhibition) Tasumus uaumsdail

{1 - (AMIgaNAULEIVDIRI8E19/ NS YANAULTIVOINADAAILAN)} x 100

100 -

Doy

ANSENEIDY
DPPH

'3

nlosiay

0 T T L) ) i 1) 1
0 5 10 15 20 25 30 35

nadmaiud (ulnsnsy)
4 v o o ¥ a = a o - 7 o n’:
mwi v.1 aninasgutaasnnuduiussennlsnaimiiviueznlesidudmsdudeyya

9452 DPPH

4 FEmunssumsataonfletanieniin
~
4.1 mawmssuamsanasIna1etndeitan
o o [} :’ ar g" o 9 y o -1 ¢ 1a
Fadatdrndanirthaa 5.00 nsuTamiminude Junaufuiosiusa 95 iwosidus Usung

100 faddas et 3 wiil afalaedt S-Wdnd Wunar 1§27 Agungd 80 osruaaidue nseq
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M5erRiadI0n5TAINNTBY Whatman No4 Tasld inSesnsesquannid USuuSinasasadiad 14y
100 fladdns frues1uea 95 (1los1Fus (Fauade1n John and Mrachel, 1995)
42 maniunmsasanndetndanivhluduneumsnaaneanseuusiiung
fetuntaihreunensl§iinsasamilousunsdindanivhanlude 3.1 nnlsems
dmiudetunduruunmeanseuiuliinnasaluiulasiwiede 10 niumualiazden
uazuslutenian 100 faddas igungd 70 ssrmraiFed diuat 20 wifl i@ niunnsesdaenszaty
N589 Whatman Nod unzsvimuanisusensindaetnTavie ieliludgantuiunar 1 2l
(Wang and Zhou, 2004) ud2991ie619151ar 5.00 ny Tashminuds Sunauiuiestuea 95
wedidud Ysinas 100 Faddas ifuna 3 wiit adalasissvand Wune 1 $2Tue fgangd 8o
pIruTAIFYR NIDIAITARARILNTTAINNTOY Whatman Nod laulfinfesnsesqoyome Uiy

a ) a aa -1
USiaseasadadiu 100 Hadans 420 051108 95 (o IFud

5. madmTsdREanselumsdueyyadas: DPPH Wufstamsainnnndamih
33551z Taedlnlaarsafand oo dinmduduiinnzay 5 faasas) Uiy
USunsdruesiusaninududu 95 ulosidud Wusumssanilu 5.4 fiaddas Huasazats DPPH
0.6 fTaddns weuIidhAudundesra (vortex mixer) deiia iilgaingives 30 wift luftfiai il ¥a
Mmsgandundefinaennau 517 wiTuns fumanuannsalumsdmeyyadass DPPH

o L] :’ ~ o o o =
ludrednndinivh Taufisudunsinasgiuvesinibiud

ASAIUIN

MIMUIUANNTINIBUMIIHOYY DA IZDPPH

o = o) * ar [-d d
frmnaunsalumsdueyyadase DPPH vosdrednasanalassiuiaulesidusd

1 4
anuannsolunsdueyyadass DPPH awaunisae Wi

wlefidudnnmannsolunisdueyyadasz peea= |1- | A, | | x100
A

control

lagh A, =fIimsganfuudivesaisafa

sample

3 &
A =AM IYANAULLTIVIIHABANIUAU

control
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1 A 1 i = g o é
mmsganduuaan lhuunum luaumsiduasait ldoinnsmlnasgudaiiug fanmi 1.1

AUNIINNT AT IUVOIINLUE
y = 24419 s R*=0.993

e y=mmsgandunaivesdisanafisdninImengy 517 wilumung
x = manududuresaisazats DPPH (luTasnfi/ 0.5 Haddasasanadiosn)

c=yAAAIAU y

anuawsalumsdiveyyadass DPPH ws1saulumizsvesiiedniuauyadvesiniiu-

= v o ' £
FADNTUAIDYTIIN

A9eeM I U
mMIaNAvINAIBLNNAEITN
o [ a 1 :’ =y X " =3 d' A
Ysmnumsadadiednndniti 0.08 fiaddas aimsganaunasinnuenaau 517 uly
1] o 1 4 A [ 1) L ar
AT 0.451 LAazAINITgANTUIANINAINEIATY 517 1 TUASYBIRIBE AN 0.788

unum lugumsez1ld

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

= 4277
unua1 uaumsnnns s §Iuveinlud
4277 = 2.4419x
x = 17.52 llnsnfuanyadves3aiiud/ 0.08 Hadansvesmsafadiotn’

msafiadlednlianuaunsalumsdeyyadass DPPH = 17.52 lulasnSuauyadves

In13ud / 0.08 Taddnsvem1sana
msafiadissniiauamnsalumsdueyyadass DPPH = 21,900 lulasnSuauyadves

INNUT / 100 Hadansvead1sana

¥ » 3
1u615ﬁﬂﬂﬁ1081\1ﬂﬁ’10ﬁ1")’1 100 yaaaas JJ']‘il‘Iﬂﬁ’Jt)U'lxlﬂt”l”JUﬁ’l%’l 1 AFuUAIUU
o o v o [y «
msafadintniinnuansalumsdueyyadass DPPH = 21,900 Tulnsniuauyadyes

ITUT / 1 nFuAL1
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asafadiedniinnuannselumsdueyyadass DPPH = 21.90 HadnSuauyadues

Ifiud /1 nfualedn

H ~ g o [} IJ
M7 9.1 anwansa lunsdueyyadass DPPH veHaANusinduiAuINNeAnsounea

A 1 o\ J 3
muldqenmedioriumsindoudts lalasnasassdyiingg Asunea nl3suiisy

AUAIDINAILAY
CRLTAN anwannsalumsdieyyaddasy
DPPH (Jadnfuauyadimiiud/100
NFuAI9E1UR)

AIUf 24.40°+0.29

CcMC 47.73'+4.64

Ay 48.1843.25

UnAAY 46.37'+3.41

o

HodiAyNada (p <0.05)

a W

ab £ 3 4 4 Y 1 Y c’: =4 9 ' =
UNIU09 AURAUNUADNEIA1NU ULUIAS UANBIANANBYINY
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MAKNUIN %
a d a a
M5 RsEHUSHIadM iU

(Total Vitamin C with 2,4 dinitrophenylhydrazine)

msdaneilSinadmiuitans audives Augustin tazaue (1985) (Humsasanlald

M8NN1508nT 1A% Ascorbic acid it dehydroascorbic acid uazlﬁaimﬁof‘m 2, 4 dinitrophenyl
hydrazine 92 14a15 @ iMABIIAIIOY osazones VAT e1uifnfuaisduiifegluimetield Safonin
blank test AIUFAL total test 'V]ﬂﬂé;\'l
1) @ni

1.1 n3axan13n (sulfuric acid, H,SO,)

1.2 N3AYB3N (boric Acid, H,BO,)

1.3 n3a luASN (nitric acid, HNO,)

1.4 nsauntoanesn (metaphosphoric acid, HPO,)

1.5 laTwunendowlaTasioueaiva (dipotassium hydrogen phosphate, K,HPO,)

1.6 2,6-1ﬂﬂﬁ8T‘5 duladuea (2,6 dichlorophenol indophenols, 2,6 DCIP)

1.72,4 Ta'luTasWiia lemau (2,4-dinitrophenylhydrazine, 2,4 DNPH)

1.8 Taludandu (homocystine)

1.9 NTAINDITUABEEAA (glacial acetic acid, CH,COOH)

1.10 InToyi3u (thiourea, NH, CSNH,)

1.11 N3A%GATN (citric acid, CH,,0,)

1.12 nsAnBANBS 1IN (ascorbic acid, C,H,0,)
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2) MSATENTS
2.1 @1302078 9 N H,SO,
- A7 Conc. H, S0, 262 UTuas fladdns ladluviadiufinas vuia 1000 Haddns
- dsuinasdheiingu sunsuifsuas 1000 Sadaas wauIidaty

o { a
- inungumgiides 1414w 3 o
o

2.2 A3azatw K,HPO, anududu 45 ulesidud

- 41 K,HPO, 90 n$¥ azmedaoiingy diwldluvandiudsuins vuna 200 faddes U3y
Ysinasdaniindu sunsunlSinms 200 fiaddns wenliidhiu
- fuigamgiives Watelu 1 dulansd
2.3 ©15a201Y Homocystine i8¢ K, HPO,
- 44 Homocystine 105 faansy Magaedauindu 20 Goasns
- ana1sazats K,HPO, anmdudu 45 iedidud 42.5 faddas 1dluaisazas
Homocystine An3on'l wern Wity
- NSOIATUNTZATLNTOY Whatman No.2 neuth 114

2.4 @1saza1w H,BO, andndu 5 nlesigud

ar

] L4 ) L 3
- 44 H,BO, 25 niu azaiwdanindu UiuilSuasdrningulu vaadiuilsinasvuia 500

fiadans uazwanlfidiiu
- ifuilgamgives Wnwlu 1 duad
2.5 @1savas H,BO, avmudiudu 3.33 nlosidud
- ANATATAY 5% H, BO, YT11as 66.6 iaddns 1o lu vandsuysuins vuia 500 inddas
wazlflSunasdaoingu
- n3venou1¥@1un55AINATON Whatman No.2
2.6 t1sazate DCIP anuidudu 0.1 1leiFud
- §42,6 DCIP 200 nu azadanindu Yusinastuyia3y vuia 200 Sadans

- Au T3 lugidu 1¥meolu 2 Sland
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2.7 41502019 2, 6 DCIP (a2 H,BO,
- ¢ [a a aa 1] Y a
- A9 @15azate DCIP 0.1 iosigun USuas 13.3 Gadaas 1alu vaadSudsuias vuin 100
Haaans
d =y -\ _-a 1 J
- 729 H,B0, anududu 5 nlesidud USinas 66.6 Taddans ldluaisazars DCIp MinSuy
14 )
14 dsufsinas dhindusuasulSuas 100 Hadans wauldidhdu
- N389AUNTLATYNTBY Whatman No.2 Aouii1 a1
9y 9 s (4 (-4 . . . p 14
2.8 415avay HPO3 AIMUIVNYU 3 uJﬂmmw ATUNY @1582818 Glacial acetic acid ﬂ’J'llJlﬂJLl‘fl’u 8
wefidua
6" ar :’ “l 1 a’ =y oy e
- 43 HPO, 15 n$u azatwdaiindu lalu vindsuilSuas vina 500 fladdns
- AN Cone. Glacial acetic acid UT11a5 40 iadans ldludrsazars Hpo, mSon's S
¥ J
UsSuasdrniindu suasulSuiag 500 Taddns nanliidinu
d { a Y]
- ifugungiives M¥n1olu 1 dalad
o
2.9 a1sazals HPO, andudu 17 nlesidud
A‘l a Q" Q'J 1 o/ =y (=) - G’
- 43 HPO, 125 n5u azawduiindu ldasluwadiulSasvina 250 faddas uazdsy
4 ]
USasdmingu
4 o
- 100 B luditu M¥melu 1 dland
2.10 @1sazga1s HPO, Anmdudu 0.85 nlosidud
g 9 L1 o a an o a 9 .y o
- 179 1503018 HPO, anuidudu 17 nlosidud 100 Haddns USudTuasdioiinaulu
¥nU5ul5u1as Yu1a 2000 mi
FY 4 ] 9
- NTBAIUNTTATYNTBY Whatman No.2 Asuit il 14
2.11 1582818 DNPH anuidudy 1.5 nlosidua
o o o Yy 9 [y a 3 :,
- %4 2,4 DNPH 3.75 n§u fhazadsaisazats H,S0, anududu o N dSulSuinsdani
naulu vaadSuSuins vuia 250 Hadans nauldiddu
- 1fu B udidu 1¥aelu 2 Sl
2.12 @17aga18 DNPH aududy 1.2 1le515ud uaz @15a2a1¢ Thiourea a21ududu 3

=1
wlesifud
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- 4 Thiourea 6 A5 azawdsasazaty H,80, Armududu o N USins1s faddns
- @9a15aza1s DNPH anidudy 1.5 wlodidud Ysinas 160 fiafdns 1dlumsazareit
w3on 3d1edu U5 lSuasdas sazate 1,50, Anundudu 9 Nounsuinas 200 Sadans way
Tdhiu
- AFBINIVNTTATLATODI Whatman No.2 Aoutir 114
2.13 9150808 HNO, Herufill citric acid

o =

- 94 citric acid 50 ATV a2a181Y Conc. methanol absolute 100 Haaans

Ll - A r ¥
- A79@1508a10 Cone. HNO, 150 Tadansmaslumisazarwinioy Bnouniihil uasnanld

Y o
910U

- NTDIAIUNTLATYNTOY Whatman No.2 neuiir 1y 1¢

3) AT
3.1 MInIoNa1sanaRIBtN
A8 1 - 2 niN azaruazliudTnasiiedndsaisazate HPO, avmdudu 0.85
s g o o a a aa 1
lesidrud TuwalSudTuias vura 100 Haddns LazNTBIWIUNTZAIYNTOI Whatman No.2
3.2 Blank test (B)
Tdesazany Std. ascorbic acid Min3on'13 n3e arsazarvdedie aalunasanaasd sditas
¥ J
1 iadans MuA1e @15a2a18 Homocystine US11as 0.5 adans a4 1.30 21w wazld arsazaw
[~ a a aa a
H,BO,AMndudu 3.3 wloidud 15unas 0.5 laddas arsazats DNPHANMd LAY 1.2 nlosidud 1
a aa 1 N & |, a a aa o o 1 4 ﬁ’ y
§03aas tag TISHANTININAITaza1Y HNO,UAE citric acid UTuns 2 Tadanshns oy IAiilosdu
5’” ] 7 U o o ] H A A
viniu i1 W daani il fasmsgandunasiinnuennau 520 u Tuas doinseq
Spectrophotometer

3.3 Total test (T)

lda15azany Std. ascorbic acid NMiwTon'ld nse a1sazarviredasluvasanaass steag 1
8

flafidns audae @sHaussnINa1saza1y 2,6 DCIP Uag H,BO, USas 0.5 fladaas Wania 1iilu

1381 2 WH JUANAITATY Homocystine 131105 0.5 1afans1 ml laza1sazay DNPH andudu
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<] a a aa ' §
1.2 Weslsud 3uas 2 Taddas audrsarswaussnine1sazals HNO, Uag citric acid a3 on 14
3 » ] ) [l
iiesdu vinmiu thldiadni hiifadimsganuuasianueninau 520 unTumas fruineq

Spectrophotometer

4)  MINTENEIIOOILNINIGIU
4.1 4150201 Stock ascorbic acid Std gy 1.0 TadnSudeliadans
- 54 ascorbic acid 100 a3 ava1e@1u w13avars HPO, Armdudu 0.85 wedidud Y5y
Y3unsdae arsazare HPO, anudndu 0.85 uleidud Tuvialfuliuias vuia 100 fiaddas
wern I
4.2 9150270 Intermediate. Std. ascorbic acid ATMIdNYY 0.1 TadAnFunoladans
- Tilea1sazany Stock ascorbic acid Std 10 Haddas TdasluvaalfudTuins vuia 100
finfidns uazdSulSinasdeasazats HPO, avundudh 0.85 efidud

4.3 41502018 Working std. ascorbic acid

- Yida @159201 Intermediate. Std. ascorbic acid 2,4,6,8 tag 10 luInsniudsladdnsaslu
o a a aa s a - T4
naiudTuns vua 100 faddns Yudsnasdrsmisazats HPo, Armidindu 0.85 nlosidud

o a . & a ¢
- u’luhj'llﬂi'lzﬂﬂ’lu‘lluwaufnﬁ'uﬂi‘lzﬂ

~ 0.10
&
2
~= 0.08 y = 0.008x
b R?=0.997
S 006
e
E 0.04
<
e
& 0.02
(=4
]
_g 0.00
0 2 4 6 8 10 12

Wunadaiug (ulasnsn)

5 o/ 4 1 - o = \J A A
M 9.1 anvduiuisznindinadimiiuduaziimsganduiaainnuennau 520 i luwns
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5) MINMUIUYAS

1
x|

]
w
(Y
o
pad )

ingas UTnadamiiug . aaniu /100 niu

4
138 T = Total test
B = Blank test
. dd
a = Mneiif lhennsmunasg

UNnUa

USinafimiiug 0.016-0003 _ 10 fiadniu / 100 niy

0.0089 1.52

= 9.60 Naaniu/ 100 Ny

k4 ¥
a1319 9.1 USunadmiudiimun vewdasusindroudunimeanseuiineamoldqaems

A 1) s J ’ o) o *
dieshumsindevdns laTasnasasunwiianieg nounea nSsusuiudsdnug

'}
fBt USnaiaiudnanun
(Haansu/100n3u

fapd1uq)

AU 13.69°+0.41
CMC 10.16°+0.38
fiafu 10.91%0.30

(UWAAY 9.03°+0.00

d dao o '

4
** e Aundeniisadnysaniuluiuaf Tnnandnednifudifgneada p <0.05)
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MANUIN £
a d a o
ﬂ‘li’Jlﬂi’lzﬂiﬁN'lml!ﬂiiﬂ‘Hﬂﬁlﬂ‘ndﬂuﬂ

(Total carotenoid content)

]
<4

» 4
M3zl uaualsiussaianualundrnidans uazndreusuuraneansey 19335

. @ o P
51691108 Da Silva 1182 Moreira. (2008) Tael¥a151 Iasidondimes udniazaro uazarsi'lai

' 4
nmsganiuuas1danaueinau 450 uTuuas

1) @il

1.1 101 - unaTsfiu (B - carotene)

1.2 Insidoudines (petroleum ether)

1.3 usu leasa Tanfsudaima (anhydrous sodium sulphate, Na,SO,)
1.4 Twunendon lensenled (potassium hydroxide, KOH)

1.5 (4N1UBA ¥30 INTAlDaNoged (methanol, CH,0H)

4 9 =4

2) maessunsvinasgIuun —ualsiiu

2.1 wssuaisazaomasg A - ualsiiu Aanududu 100 Tulasad/iiadans Tned 0.01
A5y azaredell Tns@ouBines UsudSiinsdreundl Sutlsuias vuan 100 Hadans

2.2 nssuasazay wa — ualsiu anududu 20 Tulasndudiadans vindisazaioiud — un
Tsiulude 3.1

2.3 In3guarsazarsnInsg I - uaTsiiu aaundudu 20 Tulasnuiadtns 1WTaw

Y 9 I ar [ a an

Wuduminv 0, 1,2, 3, 4, 5, 6, 7 W nsnasu/iiadans

.Y 1 { A =)
2.4 Jammsgandunasiinninerinau 450 uTuwas Tasldil Tasi@ondmesiilu blank
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0.10

- 0.08 y = 0.008x
2

g R*=0.997
g 006
&
&
g o004
£
=
& 0.02

0.00

o 2 4 6 8 10 12

anuvnduvoaui ~ ualsiu (dulasniiiadans)

-== v o ¢ 1 9/ 9 = ' =] P A
MAN 0.1 mmﬁnwuﬁizmnmmvﬁ'uw‘um (ual - llﬂTiYIu llﬂ:ﬁﬂ’lﬂ‘liﬂﬂﬂﬁﬂllﬁQ‘nﬂ’num']ﬂﬂu

450 W1 luuns

3) Az

3.1 uadsdnATuuHLLIIVBANTBY 20 ASH

3.2 thidetheiuauds usaslu Vasdoudmes Usinas 100 fadaas Wuan 4 $aTue

3.3 NTBIAIVNTLATNATOI Whatman 10197 4 tazdFudTunasdrel Tas@endmes Tuvaausy
USu1as vura 100 Hadans

3.4 Tilaersazarodiedn 5 iaddas naudumsazas Tnmaidon laason ladn aududy
10 esiFud (hazmedrswmiuen) Ysuas 5 Tadans aslunasannans

3.5 iePdhudiu Agamgives

3 Ny 5 ,
3.6 manswanaslunsaouon vimiudndaoiingu s ade meilumsusndudiiiuseenn
3.7 nsesasazaneh 18 wouleaa Tufoudania

o & o 4 d 4
3.8 umTasanguu "lﬂ'mmmsgﬂnauumﬁmmunﬂau 450 w1 Tuuns



85

4) MINUIN
o v v o do v 1 v v
AMIRTHIUANNLNTHYBIM SUA T SN HBEAN INNA LS B NI ELHL U INeAnS B L
»
fnamanududuvesarsua lsnussananualudistendlsuduuianeansey Tavii

mmsganiuuad ldunumasluaumaduasaildnansina g - ualsiu

aumIvinns s gIuveaudt — uaTsiy
y = 0.1309x ; R®=0.997

\ L. ? i A
iifo y= ﬂ'lﬂ'liﬂﬂﬂﬁuI.lfN“UENﬁ'ﬁﬁﬂﬂﬂ’lﬂﬂ'}\lﬁﬂ’num’lﬂﬁu 450 w1 TuAS

b4
x = USinaasualsfiuesananua (ulnsnsw/i fiaddas luamsadadastie 5 Tadans)

fveaNIAIMIN
T15ANADINAIBLINA LN UL BANSOL
asan1 YSuaasanadiedindlsuriuuaneansel 50 Haaans

i 1 A 3 o/
ﬂ’lﬂ'lif]ﬂﬂﬁullﬁ\lﬁﬂ']'mm’lﬂﬁu 450 W1 TUIAS 11101 0.169

unumlugasez1d
0169 =  0.1309x
x = 1.291 luTasniu/ 1 Taddns

asafaiinniafising s faaans uaznnnaalsainun 50 faans
asasafesniTinaun Tsussdianun = 6.445 luTnsndu /5 Sadansvosasada
msasafeseiSinaun Tsusedianun = 64.55 luTasndu / 50 fadansvesasafa
luesafadlretnandrsuduuameansey 50 Taddaswsouldvinmsafadisdand o

UNNOANTOU 20 NTU

Fartu
ndasurhinmenanseuiiUSinaun Tsfiussdianun - 64.55 TuTasnu / 20 nfudaegha

=3.22 luTasniu /1 nsudedn



86

MARUIN By
msnageun1alszamauia

(Sensory analysis)
1) M3l4ipun13MARBANYY Balanced Incomplete-Block Designs. (BIB) (951, 2549)
o Ao o EY ' e a o o s
unumsnaassisailuinumsnaassitiudonvnatesnidmauninuud tasninuug
& [ =S Pz 24 D= e o :’ Y
nilalsngiunnqninuudsuluudeni@uanusuauduviiu
o ar J [ J o ﬂ 1 : 9,
UAUMINABBALVY BIB Ysziand 2 (@unsodanguysudensauduilunguueadld)
t=9,k=4,r=8,b=18,A=3
A ° =) d 0 o 1 P
e t = S1uauninuud @G uaudiedanlflumnaas)
o ' v g ° o 1A o o
k= $wauniaeasuden (Saudetnifnaaen 18su145)
° Fy
r={$1u7ud
° - ° °
b= $avden $ausuudnadon)
° o d =) 04 [ = o o 1o " o” as
A = Innuasudazgminmddsing luudenfeadu Gruaugaredendiiulums
NAADY)

or o al
Lkﬂuﬂqﬂﬁﬂqun'\iﬂﬂaﬁﬂﬂﬂﬂﬂﬂ'ﬂluﬂu BIB Ussunnn 2

(1) 1467 (10) 1257
(2) 2689 (11) 2356
(3) 1389 (12) 3479
(4) 1234 (13) 1249
(6) 1578 (14) 1569
(6) 4569 (15) 1368
(7) 2367 (16) 4678
(8) 2458 (17) 3458

(9) 3579

(18) 2789
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2) wypdszdivanuveumalscamdndia

HARN AT NAIBUAULNNOANS BUTYRINTA

4 wa -
1131 N TUN i
d' ar *

fuuzh njanfudlesnndiouriunrmeanssugyaneiazaledn uazlinzuuuay

aruveulundasgudnyazinadey TaufmunssRuaveudsi
1= Tidyeuinn
2 = "hivouthunan
3= Tiseutley
4 =AY
5= ypuidniioy
6 = yourthunan

7 =%¥8UNIN

o o 1 o A
THNTAAIBYN AuanyUsNINaTol

a nau AN o ueia ANYYe U TR

................................................................................................................................
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UNAINING AIUAGUNS

$uft 2 uns1a w61, 2530

238 auungude Aaluiiies Suneiiles JananugTan 65000 Tnsfwi:
089-4766760, e-mail: Ka_nuy@hotmail.com

1l 2552 yunsAnuszdulSyene nangasinmmaniiudia gnin
QATIMATIUINEAT ANZIN¥ATAMAATNS NOINT SIS HMALazAuARoN
UNTINGIAUUIIAIS

1l 2552 ihAnmreszaulTya In ndngasInumaasimiadinaiviin
Inmaaimsoms auzgagmnssuineas aoniumaluTainszeound
$gunmisaimns sl

rins uAquns tazdseius TudTsau. (2554). wavesgumgiiuazinaly
MIneauUgyyIMaasauianmiinmenmnazlsunusisdusdnves
ndruduyNMsansey Mlsyypunauenasuidssrauiudafinyana

[
AT 227 ol uMTAINnAuIANASANEAS. 6-7 AAIAN 2554, N1 233,





