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Abstract

Instant Breakfast cereal (IBC) is very popular and has increase tendency the target
group in worldwide such as children, teenager, and adult which live in central city. In this
study has aimed to, 1) to study for type and species of the Thai banana which produce to the
standard and quality banana flour 2) to study the fix factor of formula and condition by
extruder machine 3) to study the acceptance of consumer about IBC. The study used CRD to
design the method and has a stable variable is 1% CaCo;. The part of vary variables are the
ratio between banana flour (BF): comn flack (CF) and the amount of grinded sugar (GS). The
ratio #%"F:C‘F had 3 levels 50:50 40:60 and 30:70 which the jn’ocessec{ condition of IBC at
30:70 had a fit extend ratio. And this research study about the level of GS at 3 levels 0 3
and 6 g. which at 6 g, the IBC had well scores of 7 to 8 (like moderately to like very much;
used 9 Points Hedonic Scale method for the sensory test) the characteristic for color was 7.37+
0.01, texture in crisp was 7.33+ 0.01 and overall acceptance was 7.70+ 0.01. ‘Especially, odor
was 7.63+ 0.01, and taste was 7.38+ 0.03 there were Szigm'ficant aftﬂerences //v(ﬂ,ﬂﬂ with 0
and 6% grinded sugar. IBC was well accepted by consumers, with 88.00% (used the Central
Location Test for questionnaire paper survey). Almost, 70% were female, 88% had 18-27
years-old, 81% were student, and 56% had income cash < 5,001 baht/ months. This study
used the extrusion technology to produce IBC which the fixed specification fallow as; a speed of
single screw was 168 rpm, Barrel temperature was 135 “C, 380 Volt, 85 Amp, a diameter in
front of machine was 2 mm., a speed of blade 95 rpm and had 2 pieces. And the capacity was
14.4 kg/hr. Tﬁerefore, IBC had a,0.340.02, M4 L* (Lightness) 60.41 % 0.16, a* (Red) 1.19
+0.02, way b* (Yellow)15.26 + 0.16, %extended ratiol.69+0.01, % bulk density 0.15+0.001.
Chemical Properties for %moisture, %protein, %lipid, %fiber, %ash, and %carbohydrate: 6.60 +
0.16 , 7.88 + 0.16 , 0.07 = 0.16 , 1.85 + 0.16 , 1.31 + 0.16 u@az 82.3 = 0.16. I'BC was
found to conform to the microbiological standard of the ministry of Public Health. The Total
Plate Count was acceptable whereas both Yeast and Mold.

‘Keywonfs: Instant %rea@‘ast Cereal  ‘Banana ﬂour Extrusion tecﬁno[ogy
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Title: Development Model of Snack Products which Produce from Thai Local Herbs by

Extrusion Technology
Researcher: Chompoonuch Phuenpipobﬂ, Siriwan Soknicom2, Manit KaevvwongsiriS,
Prachya Paemongkol4, Sutee Jantrapakagee5
Year: 2555
Abstract

Thai Local Herbs Snack Product (TLHSP) is very popular and has increase
tendency the target group in worldwide such as children, teenager, and adult which live
in metropolis. The aim was 1.) to study the formular and condition to produce TLHSP by
extruder machine 2.) to study the type and quantity of Thai Local Herbs which was
added 3.) to study the shelf-life and type of package to keep TLHSP. The study used
CRD to design the method and has a stable variable is 1% CaCo, and varies 2 variables
are the ratio between a speed of single screw at 3 levels such as 250, 300 and 350 rpm,
and moisture content of raw material at 3 levels such as 15, 17.5 and 20. And this
research study about the level of grinded sugar (GS) at 3 levels such as 0 3 and 6 g.
which at 3 g., the TLHSP had well scores of 7 to 8 (like moderately to like very much;
used 9 Points Hedonic Scale method for the sensory test) the characteristic for color
was 7.37+ 0.01, texture in crisp was 7.33+ 0.01 and overall acceptance was 7.70+ 0.01.
Especially, odor was 7.63+ 0.01, and taste was 7.38+ 0.03 there were significant
differences (p<0.05) with 0 and 6% grinded sugar. TLHSP was well accepted by
consumers, with 88.00% (By the Central Location Test for questionnaire paper survey).
Almost, 70% were female, 88% had 18-27 years-old, 81% were student, and 56% had
income cash < 5,001 baht/ months. This study used the extrusion technology to produce
TLHSP which the fixed specification fallow as; a speed of single screw was 300 rpm,
Barrel temperature was 134-165 °C, 380 Volt, 85 amp, a diameter in front of machine
was 2 mm., a speed of blade 95 rpm and had 2 pieces. And the capacity was 14.4
kg/hr. Therefore, a,,0.34+0.02, Lightness 60.41 + 0.16, %extended
ratio1.69+0.01, %bulk density 0.15% 0.001. Chemical Properties for %moisture
6.60+0.16, %protein 7.88+0.16,
%lipid 0.07+0.16, %fiber 1.85+0.16, %ash 1.31+0.16, and %carbohydrate 82.3+0.16.

The Total Plate Count was acceptable whereas both Yeast and Mold.
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83.2 Ay 15 MudITY uay fdvt/syﬂ@z/mmm@umﬁwfmw fumdmduie, 11,33 ual5Mu(Carotene)
ﬂimmﬁluw(’l’antotﬁemc acidaRmaue (@mwm 2547)

U1&%7%@%51/%451[77]%7777%73#&/& fd‘l/iflﬂ\l”lﬂ?’l 2?7;117 W@w”ﬂ”lﬂl/?w”’lﬂ%ﬁﬁ@éﬂ?ﬂlz J%W%EW
) W

J/
sﬂfﬂgzmm iﬂ&,ﬂfﬁﬂﬂﬂﬂl%M%ﬂﬁﬂ%ﬂﬂ@%i[ﬁﬂﬂmjﬁmw NTeATANTHARINAATIN TN YINIIN LYV EN A

Y/ l o

MW@ WH/\’WWW W\IWﬂmjﬂiIVWI”NjWIﬂW%’ﬂifl(ﬂ@”lﬂdﬁmmaéﬂ@ﬂﬂ 2546)

2.3 a’:ﬂnﬂna

2.3.1 v

W”Z/Wjﬁd;]ﬂlﬁ ﬂmﬂ?@ Wﬁz%m{um%m‘zw ‘Tﬂ;]W/awfwm@ﬁv”é/@z/%[v%oﬁ’@mw

AINTOHN T (’FOS‘TJQ{ 2005) %I/@‘%ﬂﬂi/\/ﬂi@ﬂ@ﬂ%ﬁ@fﬂ%ﬂ@ ﬂf/gZ@ ;mmw’?ﬂmnwm Wﬂﬂfsﬁ‘{ W?‘
W?%%N”lﬂﬂ ﬂi’ﬂ %W%@ﬂ%ﬁ@”/ﬂ ”I‘MWWWWH/ m\/jli)iﬂﬁ&l W”I@777777i%71:l/7/3/17 J?W‘D/Wjﬂw k)
’) ‘WII@‘? W%/@#W”INX/”IHI”IW?@? ‘I/‘Mﬂf/l z?ﬂiﬂm?mﬂ?’l@ﬂﬂﬂ’mﬂilﬁ‘i’llilﬁsfgjﬂ%mw/NW‘l/

) J%ﬂ i (SCOH 1995) ;?'Wjﬁii’llﬂﬂd@ﬂ”lﬁﬁ @777777‘3‘!7%1%5070%!1/%@%1]7777314 WALTITNANBIUULY
WZ&W%#WWW@WW«/I/@@WWW7W

2.3.2 m/ﬁﬁ/gﬂwﬁu&7%%2]14&1%@7&1?%7/% wmffumjﬂw’%ﬁj (ﬂ@%w/mms, i)
2.3.2.1 ﬂ@’w?v’éz/z/wﬂwsﬁ]%&%ézfdsmz%ﬂ/zﬁ%z i st/%ﬂwzyv«%wsm

w%mum/ﬂ](ﬂ/ [toniascholaris) 511 Wfdon zm% m (Pluchea indi mﬁu ffa\Zw WA WasAaye W/\Zﬁ
wailseh /@@7&‘5 mx[wyﬁzz) mw@mww (Tinos, gﬂ /ﬂm o5, /m) Lﬂ”l‘llﬁjum% /ﬂ;m;gye/ isia
/ézm) S0 4997 waglunaia //'szfzzf]/ Indrica) AT /[fye‘mzmz Slceraria)

2.3.2.2 mjw%/@v@ﬂwsﬁ?%ffwmﬁ/ﬁ/@u% myﬂmmzwwwzgw Kq‘tye‘
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marmeld) Li/%m/iam/m /?’z‘emazyﬂw indicus) WNA]M /Zz;gyz/er /:7%77 vum) Li/lﬁtt@”ﬁﬂﬂﬁ”?/”lﬂ
/ﬁ’ﬂm’ﬂ/e}ylﬂ mfwz/ 2wy (Caesaly pinia fWﬂﬂ) 10 wWilon Welsl luwazaenuia

(Murrayapaniculata) aldenlymman (Ho Olarhenapubescens)

J/
2.3.2.3 ﬂ@?ﬂ%‘ﬂé‘/ﬂ;’;]ﬂlﬁﬂ‘%i[ﬁﬂ77«/1f7m£@w7’ﬂ1’vfn5 W/‘U W@Wﬂﬂwlﬂ@@
ﬂf@m //'/mem// 79 AT /wayzx/z/ s indica) LMVWMW%W@# (Cucurbita ma;;i;zf;z)m/@
WHBNNLVTH (Tamarindusindica)

2.3.2. ﬁf@ﬂ?ﬂ?/w)w;]ws?ﬁf xfumu?@w ol (Zingiter officinale)

Rt [ﬂ//wwzz /ﬂﬁz/gyﬂ) wawIningy (7 lper jfwﬂ) nunging ( C']/ﬂ/ 0pogon citratus)

24 W/yt‘ﬂnﬂ;&mu

2.4.1 B

%i]"l%@yi 1523 8E7 W‘Dﬂmﬂ%A];z%ﬁﬁW‘l/”l @7771%71’7@41’74 @’7%%@@3777%’7#’71/@771’7 Nz
NINHI 5‘1/@’7?:’%’7 ili %? mmm\lmu LW@W’NWW/a/W’JVL]‘lJﬂ”Iﬂﬂi/WW”IW”I ‘M?ﬂ 1/54/177/8% W‘l/’ﬂ"l
mm’%u/w%amwm bIMT Wbﬂﬂﬂﬂﬁ7@@ﬂ/ﬂ7ﬂ1/”l’ﬂmﬂ%777@*?17\/@ 1’77 WWWW %ﬁiiﬂ%ﬂ@ﬂ@@jﬁﬂ
5%%1\714’/0@1@@/)7#9‘1@‘77775 %%@ﬂﬂflﬁﬂ7§%7a/7/tf7ﬂ~iﬂ@7/w71/@ﬂ?li’l ‘MV}/J‘M }] %561/@‘7 £W@£ﬂﬂgWWWW
ufumsm l‘Z/if’ W)e/ B YN WY WNITITE M| W‘/@”]‘Wlﬁ’l ‘%‘U? flﬂm‘lJi}f idﬁﬁﬂ%ﬂﬂ”lx?ﬂﬁ‘ﬂaﬂlﬂ
AINVTIINTH DTG g]‘ld‘l/‘ldﬂ‘i’l@”/%‘ldﬂ@@ﬂﬂ[%ﬂ@ffﬂ

2.4.2 ﬂ@NW‘/MN;ZWi%W‘M MNH[
2,4.2.1 W*/Wﬂm/ﬁm%mu

%ﬁ/ﬂ\?w/ﬁ/%m’ﬂ”lﬂl/mﬂ/”lﬂf”lﬂ b9 £WM7WN‘1W}/%M%\W%7J w/u%é?wm%w
Wjﬁf] 71@4‘3’1"1/3»1:]7%1/7 J'IWW”WVI’J”IWJ?W”I"M?J 1611 W)/Jiﬁl@ﬁ”lﬂ &l mg] ’WW yan igf‘l@ﬂ W@bﬂ@ﬂ i’gfﬂ’ly

WWI% ’J‘ﬁﬂ”li FENDURTHITRI9Y ‘DJJ%WﬂW/W WA WﬂWM WJ W& WW 1’?‘} '%1/%5?]?@%{54@7%75
5‘1/‘% 3/M] (J}Z/’ﬂ]/’ﬂ S}?) %%?72’%%%%73;]‘0% 1/%011777711 7W§77 i %@ mmwfw Yg@ Hany
mwmms mjﬁmmammu/w@ ’772’%@%]?@67 W)’J:ﬁ @u‘l/ﬁ m’/ﬂt?ﬁlﬂ@ Wﬂﬁ%’m [ k] %?@Wﬂé?ﬁ%
ﬂﬂ%?W?ﬂﬁWﬁmﬁg@WWWﬂ [W Z?WJ %, @W@W@@uﬁ?ﬁm@mzfumms @/"LW"I%?@@LW/?WI (ﬂ adirachta
Indicavar. flﬂ/gfﬂﬂﬁ %W@mmé?mw%ﬂw %7%70)%%?@@’37751[%6177 W‘ld"l‘l/@"l%’?"lid {14?@{

/Z’ﬂlﬂéfffﬂ/ﬂ) ‘Z%HWJSW’JWLMW/I?’H%WHQ”IMWTI‘M”I ”Ii[ﬁﬂdgﬂ %277%0\/97 1]@@% W@ﬂWﬂLMﬁWW@@ﬁ‘%
93

61/14&/77@3\1147141577 ”/NQ@%?@?%NNQ# (é’tif‘ﬂ/ﬂﬂ 2%712 1/%4/4 a1 WJN WJM?@ é’wsmg
%?@#NW«»W (ﬁﬂ/‘ilﬂltz tZZ‘i’m/llZ/J) WWW)WUWWA uwwmmmﬂwﬂ @/WNW@WM/W”I Mﬂ\m’!&l HaLiN

ALHWMN’WJ

%%Wm%m%m

Wﬁﬂd AT VU LGHANN S uwmzummg;m/mﬂw 7/ umuuw%f
ﬂ%wuuﬂw;zmw)w 194 q ﬂﬁﬂﬁm ﬂﬂuwvifwﬂmwy]w%m Slaroun sy w wsz
(P@/ézﬂz‘/wm//fd wadn %w%mm w/wm WAEIEMIYHT WA Jmmgﬁms:ﬂ K?/
g;zmmz G m/z/r[mmz) ww?wﬁxﬁ/ Yoavaldl mummffﬂw wnuwzﬁ ZXi mwm?ﬁ@wﬁwm)uﬁZa
anasuasiul uw amm /mzmzf/a n/wﬂ;awww)m AN ifﬂﬁﬂ Y sam wauing
shusdlunsy o mmwmm %/W@msﬂw %ﬁmmmmm/ b 55&1777/7&%1&%%%7340%



12

2.5 wanﬁ/m'r)wwmg;m
251, %w
wwwnmwu 2 (snack products) Saiduormss oot lanseniriondn il
aamnuimagmau usﬁﬁmmm «f 49 w’qzﬂamm/u/oﬂlmsi]wwmm@/v m@ mﬂ%jwwmmm?
{Wﬁmmﬁﬁﬂﬂiﬁﬂﬁl 777 éﬂﬂflm@)ﬁlﬁiﬂﬂ7ﬂl]’ﬁm°ﬂ% mﬂﬂfgf ?NUW 7771’71497 WJ‘VN WQ{N”W 150
77 /MH‘?W zj’i‘lmﬂﬂﬁ a9 ‘Vg@ W@Wa}i/@qﬂ%ﬂﬁl@% 7/7&’11’/%73\/ NW 2.5 7753»’ %79)7’&\7 77% 12 ﬂﬁl
1Yik% éﬂ% 100 QWWﬂ? 7@3\/1’]\7?]’959@45@7”75%@?[/ yurynaa 2 ”ﬁﬂ V/ 1[53714 QW7N%
éﬂ%bmm YATNTT WﬂHWW‘”ﬂWWJﬂ]NW7WJ77@ﬂW” 10 7/@\71/%&’731477@04;7@%197@6{#



UNN 3

35N15NNADY

3.1 25AUN1SNNang

3.1.1 ¥nswaananadaainugns tiwn indadnalne 50% wled1n 44% Wnnansne 3% wduily
2% wazuwpaideuasluun 1% landndasiniidnvauzdugunsnans Tdvdesluleigeu uann

AN 3 mansuelleduianseu tuluuawiuly savfases

] a o ¢ & P Y % N @ & &
AINN 3 Namﬂm%‘uuwﬁ‘uLﬂEJT«J’]ﬂW‘UEISgUIWﬂV]EJWHUWMEJLVlﬂIuIaEJLE)ﬂGZME‘Uu

3.1.2 anmMeiwnzanlun1suanuuuan extruder Ingan1zn@nen A
- AMIEITEUVDIAN] 250, 300 uaz 350 FUREUNT

- mduvetingAuiesas 15, 17.5 uay 20

Ay IveIuIsisane 134-165 9ANYALTEd LAgIIUKUNITNAGDIAINITINN 3
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A3 3 WaAENElUNTITNARDINITNENVULVULAYY N1AULSITAU 3 58U 7 250, 300 Waz 350 58U

AUl WAy AUTUVRITNGAU 3 S¥AU NITeuay 15, 17.5 way 20

Treatment | A21u5250UaN3 (50U/U1¥) mw%u%’mqau (5ouaz)
1 250 15
2 300 15
3 350 15
a4 250 17.5
5 300 17.5
6 350 17.5
7 250 20
8 300 20
9 350 20

uasndadralnaiun 5% vesimiinianun UFuUTinuawdulild 129% Tdgedald
Uszanas 3-5 $2lue) uazutndiesewihunssrouvuinguszana 1.2 mm (Wilvuneyniaussaa
40 mesh) Waedosselligamnlinuiiiivun Ussana 25 ui Weldgumgiinnad ldindadnlnnas
U mualsidaesesiianusaseudidesnisdnw iaafuadndos Ald dndrdevauiou fgamnd
80 asrnwaldea Wuan 30 w1l auldkdndndigaieudiduineg s mageunmn eI

3.2.3 AnwUSuINEIR1ans e (917) AidNzauNilNanasauIfinasA1dvaINannuel Lnelyeseson

Snutinangined
TABNGLEUNITNAABILUU CRD F9lgUSuna@nwUsuiatinnnansie (117) 3 seaU Av O,

3 kAT 6 NSU MUAIPU LeeNUSUIUEIRIaNIIe (V17) 6 NSU LARIAIRIIN 4
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AN 4 USunuuenansie (U7) 7 3 sEeu

e gns (n3w)
1 2 3
1INaNT1e (V) 0 3 6

3.24 AUATINNINNILNTN

3.2.3.1 Anszuiunswdndilanniaseadndngnes lnedunamn 2 wii udiemuanszualiin

AlalunszuIUNISHER

3.2.4.2 T9AMBLADSLIARIA (a,,) 1ATBY Aqua lab U089 ULVULAIUAMIELATOIUADINIT

(blender) TazidenuinmagnaiualauninA1IomasweARIn ¥nN15IAIIUIU 3 1

3.2.4.3 §nAnd 1304 Spectrophotometer ; U CM-3500d  5¥uU CIE L*a*b* vin1sunfiegi

& v = v a ° v o 9
5U‘LlllsU‘ULﬂEJ'ﬂV]azL@EJ@I@I']EJLﬂj@ﬂ‘U@l@TVﬂi (blender) NMN193IAUIU 3 91

3.2.4.4 893INTNIINBI AIWINAINANIALVDLAUHAUINANVBVUNVULALINLAAINNTIA 3
Aunis (J@adiuns) msareanuniadudigudnalsvesieudanniiulau (die) sUrinau (Fuln

usheudnans 5 aduns) Wisgdmaaswinisdn 20 AsafiemeAlade

3.2.4.5 MsuAnunusduNaadue  LuainlaanndindnvesuNIuAe) unsemea1UsuIng
YDIVUUIULALILALNITHNUTIT TALTIINITNABDINIAIAINUAUILUUIIUIL 20 F1 AIAINUNU LY

AmudlAanaunis

ANAINURULUY (UNATNVULYULALI+ UIATNAITUL) — (UIRUNA1TUL)

(nSusagnuIAnLEUFALLINT) Ysmsn
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3.2.4.6 AUANNNAAL

a 6 = ¥ 1 dy U ¥ = ¥
NIIWAINTWAUATNNINEAN Taun audu Tadu Wulovetu TUshu @ wazaslulawmse
(AOAC, 2000)

3.2.4.7 AMANNUTTANAUNE

UndndauaiunUseliuaanmnalseamdudanigisnisiiesuuaiiugey 9- point
hedonic scale Inglazuuuemmeuan 1 (aiveusnilan) i 9 (weuuniign) lnsgmaaouiilalls
HAUASEANUR LAY 30 AL B9 ILHUNSNAGDURI0E1UUY (Randomized Completely block Design,
RCBD) wazdtpsnzsinnuudsusiu (ANOVA), wWisuiiisuauuansisesaaaslagld Duncan's new
multiple range test (DMRT)

a

3.2.0.8 AMAMNNYAUNTY

NSNAGOUNITIUIUBAS 51 1ne35n13 pour plate T 1v5188Te potato dextrose
agar (AOAC, 2000)

[
Y

nsnedeuUsHTeAUNIENIvaR 15N pour plate Tdomnsidunide plate
count agar (AOAC, 2000)

3.2.5 WeRnwinsgeuiunandaeivesguslna

nagouNsEaNTUNANS 1neld38n15 CLT (central location test) funguguilnaaly
$1uru 80 au Tnglduvuaeununitensnadeunseouiuvesiuilnasendniust Waziuumiuvey
Fid naw savd Snvamitloduiaeaunseu) uasmureulnesin Fsmsvedeunansasiezliuslan
suAvuLEn 1nedSlRAzLULANYDU 9 S8AU (9-point hedonic scale) wagmAIAzLUUAILEDULAY

LRAYVDINAN LT



3.3 F8LLIAINIINANAdN

Wauna1AY 2554 - Lnauiuggu 2555

3.4 §01UNIIN1TNARDY
1. el URnsInenmansnisemsuazlaruing Anzmaluladannssumans ey
walulagnvaenanssuas

2. vewlfuRnsinemansuazinalulagnise s unninerdemaluladsvuenagissund
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uni 4

NAN1INAAILAZaAUIINANIINAADY

4.1 A IUNIINAADY

4.1.1 ynmsuaandndaeiniugns loun tndat1ilng 50% wisdnn 44% imansie 3% unsiudiv
2% wazupadeunsluun 1% landndariniidnvusdugunsinays Tdmdeslulerdou uansns

A 3 mandundileduianseu luuduawiuly savfases

] a o ¢ & P Y % N @ & &
AINN 3 Namﬂm%‘uum‘ﬁ‘uLﬂEJT«J’]ﬂW?ﬁSgUIWﬂVIEJWUUWMEJLVlﬂIuIaEJL’e)ﬂ"ng‘Uu

4.1.2  anmeimunzanlun1sndnaunain extruder Ingan1ifing Ao ANULEITOUVRIEN]

300 sRUABUIY karALTUVRIINgAUTIToEay 17.5 Iagguuuniivetuisisans 134-165 BeALyalgya

TAZINLNUNNTNAABIAIAITIN 5
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wisesnsavilaangimeandunmslimnudeunuugnmngiiguiatdu dwalinamainigluin

'
v =

nslusfldsinsiasinisogaeluuiiisa wdouinnmenvsin daaenadesiu Lue et al. (1991)
wuhmsiisTInaduleomsantin uaznsifisinalusiuandariuyinliludavanenisne s
veaudslunisiinlassaiisinssonianieluuisisa fnalvinnsedeufioongniiuvaudias anudy
aeluanas Guy,1994 nanadn maiudeleludunaivesinguszasdussanuiosas 20-30 9zannis
verefvesnaninel ielvdndngjazldandyud wu s1thadueynialug wazuds inanivaglas
pumAmaEagliuninseinmaendnga axnaavdooglundndusiviliinadeloduda uazns
wowvenAn e daugnsnanani wud1 mawmarnglunndisaannsoluadoonumiladl
Bntes Aeudedn Snuasndnsudiilidodudaveman fuslliudanniuly Anneuenvguse Sasn
MsnesiaR euruuuiud Tnssemaniglulsdosiinuaiae deenvdesiuiBer osngnsild
nsldusinandadinauarayulnslneiutu vldnamainieluuifisaluasenuiiladlédgu
mszinndninlnailfidunguivhmihfdulassaiwosndndust uaviiuTnaueilasgedsazdiog

JazvensgUsunnslanuuy

A191991 5 ANWUENIINNEATNYDIHNANN I UEN1IENTNIAABINISHARYUNVULALY NiANM5I58U 3

zAU 91 250, 300 Uag 350 SRUABUT UAT ANTUVRITRGAU 3 S¥eU NTeway 15, 17.5 uag 20

Treatment | AMANFITAUENG AuFuiaghu Snvauzideduias maunsou
(59U/u17) (Souaz)
1 250 15 Weduialuss uaziimusauiuly
2 300 15 Weduialuss uaziimusauiuld
3 350 15 deduiauuantos wasiaunseunds
4 250 17.5 Weduialuss uaziimusauiuld
5 300 17.5 Weduialiuse Tluduawdvly

LAYIAINUNTIUMAIA

3

|

Y

afufALUY waziimnumdenanies

6 350 17.5 Wodudauuaunuly wazinnunsaunidss
7 250 20 Wodudaluse wazilmnumdeniantios

8 300 20 Wodudaluse wazilmnumdedntios

9

=D

350 20 b
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A7 5 wudh gnamaassi 5 edudaldliluss uarliuiuauAuly devhnis
uaLAEY Sgnudfiaunseuitdsd diedenisia (Favindieilu) uazidevhnisndufliiansszane
oafire anunsomuusumauideld

nmskasndadIlnafuiih 5% vesi o (Uuusinaanuiulils 129 ldgs
UnliUszanm 3-5 $alue) uazudandresousinunssvouringuszana 1.2 mm Wsdivuineynia
Usganas 40 mesh) [Wenaesselildgumgiisnuidmun Ussana 25 wiit ileldgamaiiniui Tdindn
Tnlwpasluimunlidaeesianuiisouiidesnmsany naiusdadusiile dididevauiou 7
aaumall 80 sxrnwaded Uuian 30 wiil uldndadusianvineudidudisg s meaeuamnmsaly

3.2.3 AnwUSunauinnnansie (117) MnunzauninanosaufwarAdvaananiun taeldinse9on

a a d‘
Invdinangiied
TAgIaEUNISNAaRIUY CRD FalguSunaunwusunadiniansie (v17) 3 seeu v 0,

3 kAY 6 N3 AUAIPU LeeNUSUNUEIRIEaNSIe (V17) 6 NSU

NNSANIANYIUTIIULIATE (117) 3 S¥u AB 0, 3 wag 6 NSU ANAWY WUIanITLFY

' (%
= a a =

ihanansie (917) 3 n¥u fuslnaldiazuuuanugoudiu & ndu sand edudataunsev) uay
ANTOULAETIL mﬂﬂ'jwqm%uﬁmmmem"mﬁ’uaa’wﬁﬁaﬁﬂﬁ@maaaa (p <0.05) WS1¥ 3 MAAS TS
fsamunedlivituinnly dwaldiddanas Snsnismessufiutudntes mruvuiuiuanas Lile
fustaludetu mmuudaasanunseunedliinnlumilougaaiduldthma 6 nsu iesanmslduiun
haaunly dsmaliinamainisluienndisalvasenuigiilatiiiatu Snsiniswesianas a
ynuufiity mshEnuhmaiidaiuiliusadeueanamainisluieuniisaanas matini
afluieduliauysal Aensdeednisluililuaanavesinadeldsuanudougs tAanis
Wasuuadlneiniiseaaansatuiundnsost vilinan sosiilaidedduty dnduhmalud e
fusfauds snnndgasiiliviinanihng 0 waes ndu wavansTldvsinaniana 0 nfu wutwanSusiily
f13%al Liflsavd edufalusaun Auld Tdlimnsiiasdengnsil dedumafideindengnsild
USmnauieanae (112) 3 n¥u defuilaaliazuuuindoanuvoulnesinsdureutiunas uansd
M99 6 AnanENIIHARMIATeadaTvdnangiAen Wudﬂgmfﬁ'@mﬁwmamm (v12) 3 n3u 1Y

nszualwilunssuiunisngn 8.5 wauwUs aunsondnle 14.4 AlanSumatilud LaneIn1s19n 7
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M1519% 6 AZLUUANNYUIRALYDIUTIINUINNENT Y (V1) Msnza WU 3 gAs

ASLUUAINUVDIU
AMANEALY 0 5 p
g 6.32+ 0.02 € 7.37+0.01° 6.70 + 0.02°
nau 6.95+ 0.01 " 7.63+0.04° 6.90+ 0.01
SR 6.42+ 0.02° 7.38+ 0.03° 6.73+ 0.02 "
Weduda(mnunsau) 6.28+ 0.01 7.33+0.01° 6.97+0.01 "
ANLYaUlATI 6.30+ 0.01 7.70+ 0.01 " 713+ 0.02"

) ' N v

wnaws *° Anadevesrteyaiieglunaieriundfsnysasiunnefadanuunnaisiuesdidedfiymneads (o <0.05)

M15199 7 dn1gnsnanmgiAIedninviinanginel (2 flansudegas )

daya sgaziden

Screw speed(rpm) 168
unugugnamtulay @ wW.) 2

Tunuluiialu) 2

Anssaluilatrom) 95
QUNIUTE (Rarwaidea) 135
gaumiviilal (esmiwaidea) 153
Tad (volt) 380
nazualn(auwys) 8.5
NHNUNAIWNIZ(Wh/g) 2.12

Aaansuan(ke/h) 14.4




3.2.4 AUATINNNNIYNTN

24

A13797 8 ANAMVNNENN MuAdl wasmedunidvasunvuidginnagulnsiutulagldasesdasaviinanginen

AN pBGEHBLED)

AATWNIINIBATN
RIINITNDIH 1.69 + 0.01
AUNULUU(NTU/aU.3.) 0.15 + 0.001
USanidasz(aw) 0.34 = 0.02
ANd

L* 60.41 + 0.16

a* 1.19 + 0.02

b* 15.26 + 0.16
AMAINNGLAL
AT (Govaz) 6.60 + 0.16
U5 ($ovay) 7.88 + 0.16
g (Sovaz) 0.07 + 0.16
Hele (Sovay) 1.85 +0.16
2 ($ovay) 131 +0.16
Amslulawmsn  (Sovay) 82.3 + 0.16

AMAINNIAUNSE
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v
° o

UIUFUNIINIMUACFU/G) <1x10

Funudaduazsn  (CFU/G) ND

a

VUBR: ND 11889 LinuTuIugaunsd

INAIII9 8 AMAIMNNIINIEAN WUIT FAUSunaidaszvenansdiuet agludig 0.40-0.49
JadundaduriUssinnemnswisiitinnisuwdeldenn 8nvisanusunanidasenimsilaeglugig 0-

0.50 YaunsdlilannsasyAvlalaausaiuinelauiu wadinisinusnvindndulivunzauens
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