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b 4
AnszilSnannuiuvestnunlasnaie3s AOAC (2000)

3.2 asndl

1. mu'lcvﬂwagmﬂ Nﬁﬂil‘lﬂl‘?;”é]igauﬂ?g Aspergillus niger, analytical grade, activity
= 0.83 U/mg (Sigma, USA)

2. 1hndu naaed, Uszner'lng)

3. Ammonium hydroxide (NH,OH) (Analar, England)

4. Calcium chloride dihydrate (CaCl,.2H,0) (Rankem, India)

5. Diethyl ether (C,H,OC,H,) (Panreac, Spain)

6. Ethanol (C,H,OH) (Merck, Germany)

7. Gum arabic powder GDO0O08 (Starlight products, France)

8. Hexanes (CH,(CH,),CH) (Labscan, Thailand)

9. Methanol (CH,;OH) (Labscan, Thailand)

10. Petroleum ether Qmﬁﬂﬂ 30-40 DIR WA (J.T. Baker, Thailand)

11. Phenolphthalein (C,H,,0,) (Merck, Germany)

12. Potassium phosphate buffer pH 7.0 (Merck, Germany)

13. Potassium hydroxide (KOH) (Ajax Finechem, Australia)

14. Sulfuric acid (H,SO,) (J.T. Baker, Thailand)

15. Sodium hydroxide (NaOH) (Labscan, Thailand)

16. Tributyrin (C,;H,0,) (Fluka, USA)
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A A ¢
3.3 n309iauazginial

1. in3eanzmzi)dondnvuianaasa (Satake, Japan)

2.11594 Color Quest II Colorimeter (Chroma Meter CR300 Series, Minolta, Japan)

3. 1309 Texture Analyzer (TA.XT Plus, Stable Micro Systems Ltd., England)

4. 17504 Differential Scanning Calorimetry (Perkin Elmer 5:1! Pyris Diamond DSC,
Perkin Elmer inc., USA)

3 b4

5.1n50994 19111 (water bath) (GFL U 1032, Gessellschaft Fur Labortechnik,

Germany)
3/ 9 .
6. 3p¥a91 IW#h (Otto Model CR-110, Thailand)
\

7. a5 ﬁ15€5ﬂﬁtjﬁ@(ﬂ 805 %ﬂﬁ' (LG j: U Wavedom, LG electronic Co.Ltd,
Thailand)

8. é’auan%’awmu'lﬂﬁ“l (Hot air oven) (Memmert ':;'u ULMS500, Memmert,
Germany)

9. m'%'mmgum’%m (Centrifuge) (Hermle, Germany)

b 4 v
10. Tng}ﬂmm%u (Dessicator) N silica gel
vd .

11. Q8U (Sanyo, Thailand)

12. n583ilu (Philips iu Twist, Indonesia)

13. 1509 Hot plate and magnetic stirrer (Heidolph ';:u MR 3001, Germany)

14. Magnetic bar

15. e Iharuguuniil4 (muffle furnace) (Carbolite 34 ELF11/6B,
Carbolite, England)

16. ﬁ’l:ﬁﬂﬂﬁfu (hood) (Toplab, Toblab Design & Technology, Thailand)

) [ y

17. 103 09% N NMIANATIOY 4 @KU (Precisa, Switzerland)

18. tn5o3tlantinuuuldn21miou (A master, Num Charoen, Thailand)

19. 173 09UARTINUULYYRINIA (Audion JU Audionvac vm 203, Holland)

20. 1ATDIYNVDANAIANITOULYY (HPLC) (Shimadzu JU Class-vp, Shimadzu
Corporation, Japan)

21. 1A5084 Flame Atomic Absorption Spectrometer (Varian '5: U SpectrAA 220 FS,

Varian Inc., USA)
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Corporation, USA)
23. méﬂﬂ Rapid Visco Analyser (Newport Scientific, RVA-3D, Australia)
24. AzUN3950U (Test sieve) YUIA 1.0 Aaauas (W.S. Tyler, ASTME:11, London)
25. ﬂf’{mQamse{ﬁ&ﬁnmﬂmmudmﬂsm (Scanning Electron Microscope)

(JEOL, JSM-5410L V, Japan)
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1) M3tasuuveIvlaenuazd1INdsg

< s U 9 = 9 a sa o 1 [

NUAIBEIYNABNTIIMBNNZA 105 NTDITNIVUNEAT aralseniu 39vda
=1 [~ - =1 a Y a d |1a d:‘ 9 A
wolva inune lw@oungainiou — Sunaw 2551 Inserisuaanuduvesdulden
#1075 AOAC (2000) Widreoet1lden linzimzldonsendlonssenzinizildenvuia

9 9 9 a 9 < Y2 [ a a asa a [ ~1 o

naaes lTaifludhindeasudu udednlugamaradnwedienaullaainuazusiduiui
A o q’: o o aan a LY a g b (Y L
edugaimsauveseu Tl lamauazilestulfisveendiadu nandhindeslntdmsy

NSNARBINAAZABY

v v v v v‘ d

2) msgeatdulavnindesnlaeylmiivagiaa

o w L] 9 9 o {3 ) 4 " a

11A29019903910d83 (100 n3Y) Tildesarveu lalwagaaniolunarlinu 60

=} o Py Jd Y] a a o

wmnnasmsnzmeziaon Manududuvessulsl 3 52au (1.5,3.5 wag 5.5 Uaansw/
a aa Y v 4 1 Q@ {1 [
iaaans) ludasiaudn : msazanseulol iy 1:1.5 wazszeznailunisges 3 seau

a, 2 lm$3u1‘ﬁ)'(Hammond, 1994) 1agBBNUUUNITNAADIULUY Factorial in Completely
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Randomized Design (Factorial in CRD) ¥11A 3x3 NAa94 3 i1 198ndeasudud s ums

dooduledoeu lxiiiudiedsniugy
hdetednndesiigniesdoeulsiivagaallazidaiuazdultudadae

nszadmimazinlldiumsTianudoudioulasoiui TaoldmaaluTnsnWiisedy

o a a v a £ 1 o a
850 Jae 1tlura190 Jurn (Mlasnuazwsiina, 2553) Fevz L i unanis ludnse

=

quiFsanudun Ydeslifndeuduudaussylugmaradndaaiin fulugidu
umgil 5 ewruraiFed ieflesfunslanunlassznienmsselinsziae T 19351ndead,
Tirumsdeudulonaz lianudeudiolulasiiudedniugy Sinsizriaaninves
featadnndes é"qﬁy
y
2.1) MIIATIZHMIMENN
- L,atlaghb Iﬂﬂi%’lﬂ?i’)d Color Quest II Colorimeter (Chroma meter CR
300 Series, Japan)

- AUNIMNNITYI 18un length expansion ratio, volume expansion ratio, water
uptake ratio LY optimum cooking time (Mohapatra and Bal, 2006) Tﬂumuqnﬁm 19U
$12:4h = 5 03100 Faaaas

- M3ANa1A lFsFUuA2093 Differential Scanning Calorimetry (DSC)
(Fuatid, 2548)

- n‘feﬁnﬁmmi’;’nnt’faqmqﬂﬁ'wm?m Texture Analyzer 1a03IA518H
Texture Profile Analysis (Gujral and Kumar, 2003) §3919nd04 Iag19miionadna Inoa Tuia

- ﬂﬁfjlﬂﬂ:?ﬁﬂiQﬁ%“ldﬂy’wlﬂ?'i)ﬂ Scanning Electron Microscope (Zhou et al.,
2002)

- arumilaazanianisnsyaedivesaa1iy 191n304 Rapid Visco Analyzer

b 4
(ndasenuazinena, 2550)

2.2) MINATIEHMUAL

b 4
- S nuiu (AOAC, 2000) .
-5uunsalviudase (Zhao et al., 2007)

- ﬁilﬂiilﬁlﬂﬁtﬂu'lwuﬂlmWﬁ (Prabhu et al., 2006)
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2.3) msannzvimalszamduda

- Wimaaeusu Ussiiunnuveviiiaeqanmuesdndesyagnmed g
NS eduNd azsoe3s I 1AE33 9-point Hedonic scale test 14dnaaeudu 50 au
('hﬂi i)‘lf, 2535) MUHUNINAADINYY Randomized Completely Block Design (RCBD)

Fnsrzideyanieadalasninnuuisysiu1asds Analysis of Variance
(ANOVA) uazaNuana1esey inmm?iwmi’fagaiﬂa?% Duncan’s Multiple Range Test
OMRT) (Inlsn, 2535) dendindesmnannzimnzauiigaiielimansslusuaey
an'ly TaowersanainguaInmisys oduia azAzHUUANUTBUTiTineRmA YR

ndeaagnainmsylsziiulasdnaaouiy
5
act = v < d'
3.4.2 MINNBMINAAVIIgNIS MmNz an

1) 3% soak — boil — dry

[ )
I a

"y Y a ay Y A v v o a
uyINaeINgurguelnianuuiesas 30 duluindeangumngil 100 oM
v v v
waed Taslisasianudaoinmsy 1:5 sullanududevas 50 nininiidindsand
J g a - v A o ¥ Ay y o Y ¥ y 4 a
u'lwuqm'ﬂﬂll S5 9IRS ALY NUN u’l‘lﬂ')ﬂllﬂllﬂﬂ'lllﬂQﬂ'JUlﬁ'l'f]Uﬁlliﬂu‘nQﬂlﬁQH 90 931
a b a ; 9 v a o Pl
¥atBy %uﬂn‘mﬂ’nmmqamuﬂszmmmua: 10 (WiﬂWlelazﬂﬂl&', 2550) Iﬂuﬁﬂm
(57 9 Yy 4’, v
= izuznaﬂum‘iu‘lmnﬂaaﬂﬁnﬂ’nmmmﬂaz 30
vy v Y, o a v 4 v
= iwznm‘lumsﬂmn’ma’e)ﬂummﬂﬂhnmm‘lmiaﬂaz 50
1 . . Y] Yy Ay v
= nﬂﬂmiaﬂmmw (moisture reduction curve) Y9IUIINADINAVLAI HAZITSOZLIA

] ¥
Tumssuudsdromeunuounigumgi 90 esruwaod suliawuganoiovas 10

2) BT dry heat treatment

Tanufountaundndesdiomovaniouiigungi 100 esrwraiFoa iWunm
10 Wit e ldwdadrnlGouanmnnaminiuandnsu (dextrinization), iasesi1uaz
vowi umsdioaaszoznamsyady mn&uu«’n’nimfﬂmiﬁ'ﬁm1dm1’fn¢imfuﬁ1ﬁu
1:s sufimmidudesaz 5o udnhItEudomsiaindy s esmmaFoa it sdromenay
Souguuql 90 vIruFATU ﬂm’fnﬁmm%uqﬂﬁ’wﬂizmm%’aﬂaz 10 (WsAnduazaAne,

2550) Taefny
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. v vy yt tﬁy Y
= szu:naﬂummwnﬂaaﬂﬁnmm%useﬂa:: 50
b4
- nnsannNuFY (moisture reduction curve) ﬂlﬂ\?i’l”l’lﬂﬁ'ﬂﬂ HazszozIa g

v b4
suud IR Inmeuauioungungil 90 e uwaBud suliniwugaiodovaz 10

e ldandeaagnisan 2 3uds Snsrrguaminndes fewelui

2.1) MIIATNTHMIMUAN

-MAL, auaz b

- IUNINNITYI 1aun length expansion ratio, volume expansion ratio, water uptake ratio
U optimum coqking time (Mohapatra and Bal, 2006) Tﬁﬂmuqné’m 1 mi’fn:ﬁ, 1= 5
nfwioo fiadams

- anumiiauazauansnszeefvesdn1ss 1919304 Rapid Visco Analyzer
(né’msaﬁuaz;ﬁﬂga, 2550)

N CRIGE] ‘l:?ﬁﬂi 3a gNﬁ"JULﬂ‘iéﬂﬂ Scanning Electron Microscope (Zhou et al., 2002)

- MINAAIA IUEFUAI0IT Differential Scanning Calorimetry (DSC) (Aud ﬁtj, 2548)

- nﬁyaﬁuﬁammi’h'mf’{amaqﬂﬁ'wm?mﬁamaau 1935 Texture Profile Analysis

(Gujral and Kumar, 2003) ya Iao19uiieyadna v

a d a
2.2) M3IATITHMAUAN
-Usunansalviudase (Zhao et al., 2007)
A as a v d a '3 ay
[@BNITMIHAATIINIGNIS INMMIZAUIINMITAATIZHNWMONINLAZIATAIINITILHUNTS

NAvILLUY Completely Randomized Design (CRD)

2.3) madmnzvimalszamduda

- MINATBUTY NARBUITAUANUSOURTADA NAUST HOFUAT HaZMIoBNI TN
1635 9-point hedonic scale test 197mamouFu 50 au (InTsnd, 2535) ienismsnandm
wagnid s aunams inszdnalszamdudadionisnaumunisnaas iy

Randomized Completely Block Design (RCBD)
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