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L4
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o ar 1 v 9 1 : 9 =) a ] (e}
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ndwih blank wazhmi IS sufeusunsvinasguvesng Tna
3.msmnsnasgvvesng laa

wsowasazateng Inadudu 1000 mg! udniunPeneliiinmududuvenglaa 10,30,
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2. myimnzamnfSnalysiusu 1ae3s Kjeldahl Method (AOAC. 2000)
a. gqilnsal
l.ﬂ;ﬂdﬂﬂi‘ﬂiau (Digestion apparatus)
2.gandvTilsfu (Distillation)
3. dlaazduse
4, mﬂgﬂwﬁﬂmm 200 ml (Erlenmeyer flask)
5.920U501USuw3vU9 10 ml (Volumetric flask)
6. Boiling Chip -
7.Beaker
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l.ﬂiﬂma‘diﬂwmlu (Conc. Sulfuric acid)
2.Mix Catalyst (§13HAUT LN copper sulfate : sulphate oAU 1:10)
. . ) o a 4 o
3.Sodium hydroxide Wuduovas 40 ¥ lmAeoylanson lea 40 nFu azate
v v
TurhndudsudSinas 1914 100 iaddns
4.Hydrochloric 19394 0.1 N
b 4 0
5.Boric acid [Wudueuas 4 wienlasduindu 50 m W3euudrldneue
v v v
Snasly 4.0 g Auvuazmonua A bisumsarmobuasudtufuinduy
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6.Indicator @1IWEANILHIN Bromocresolresin Methylene blue GEERL 1T

0.1:0.125 : 0.028 g Jueaneaod 100 ml
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8. lamsamsazmenndu’ls densnlelasnaesn (Hydrochloric) 1939Y
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9./1M3nAanInIUAN Blank amde 1-9 Taslidesldaledie
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d. MM
(A-B)xNx14xF
Wit
Tas A fie PSinasvesnsalalasnaesniildlums lamsadudaesne (m)

Protein content % =

B fis 15uasveansalalasaassnilylumslamsaiudoe19 (ml)
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W fie W minveRIe1e (g)

N fip anududuveinsalalasnassn (N)
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3. myanzml3inaedlag3s Direct Method (AOAC,2000)
a. ilnel
1. 19N (Muffle Furnace) W8 Fisher sciencetific
v
2.870n321i8uARBY (Crusible)
&
3. 109ARUTY (Desicater)
41959999 Il weriion 3 dumada

5.1 IW#h (Hot Plate)
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1.wndensziiosndeulunumiigungii 600 °C dlunanu 3 $ilus
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v E4 ¥
2919005 nlszanet 30 windnsyiidusudonude 1 wuldwaaie
b 4 F-4 } 4
vouimiinie 2 aseRnnenn Tain 1-3 mg

o o 1 J o ' 4 Y &
3. adre1e 1A Idihminuiueutszana 2 g laludiensaifioundends
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=

E4 ¥
nsnimdn hldenluaunigamgl 600 °C uaznseidusueitude 1-2

c. MIANIN
Wt after burn (g) x 100

Ash content % =
Wt before burn (g)
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4. msIanemBnannusulag3s Air Oven Method (AOAC,2000)
a. ailnel
1. é’an"lﬂﬂw (Hot air oven)
2. 5’388@&‘?&811 (Aluminium moisture can)
3. Ta@,ﬂmm'ﬁu (Desicator)
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4.maﬂﬂmn@auiﬁ'lﬂuTa@,ﬂmwwummumunmmuswsaumatm

14
3

9 9
nauhndudhdeuuazdurudusu ldwameveniminisdesdaiu L 13 mg

c. MIMUIN
Wt wet - Wt dry
Wt wet

Moisture content (wet basis)% =

5. mydanmnauiunsa-are (pH) Tnely pH meter
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62



[ : d
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MANUIN V.
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IBNMIAATCHNNYAYIINN

8. MIASBUFATRTIMSUMINUN

8 &
a. gaAIvNIlaBdye

1.Mall extract 5 ¢gh

2.Peptone 5 gl

3.Agar 20 g/l

4.Yeast extract 3 g1

5.Glucose 10 g/l

6. Distillated water 1000 ml
b. EM3

td ¥ v
1. 110IM131A0U%0 YM 1ag YM agar 891982 200 ml  azninthiaig
) d'd v o o oy A - A 1]
131185 1000 ml 713l pH 1191 5 (Ergun and Mutlu, 1999) USananimaminy 20°Brix 193

4 A a o4 o . ﬂ a2
IONGUNYU 121 - C NANUAU 15 psi 11UUNIAT 15 UM

. 9 ¥ 1
2. meMIsAsAEe YM nilguugllszuis 40-60°C aslunasananes
< 4 4

Y5as 5.0 ml iiipemsiigungimnugungiliies 30dn¥e S. carlsbergensis Nogiugyl

b 4 ] v 3
@eirmumsiuds udnhlihiviigungd 30°C et 24-48 $2Tus

o

3 ¥ v ¥ [
3. @WuiFenInde 2 asluemMsdoude YM agar udnirhhiviigangi

¥

30°C fuan 24-48 ¥ 119

a dy 9/ o Y o 3‘ o ] dy
4. 8¥91INYD 3 91UIU 1 Ql] ilﬁ')!ﬁlllﬁ»‘iluﬂ'lﬂu'lﬁ]ﬁ ‘Ll]‘li]‘l]lll‘lfﬂ'ﬂu

3
=y

wsesveigamgiinlflumndn Tasdas lumswduiiu 120 rpm Wuna 24 $2Tue
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9. MmaruIsIMYad 5. carlsbergensis Te3s Counting.
ad
a. IHNI

v
o 1 (% o
1. thduway YM Agar wanwamazasluiinnesidanuiousuiuy

a

Y 4 4 & 4
(Agan) aza1o v3sgasluluviaemisideaderua 500 mlvwzdou HesnFoniguugil

121°C ARy 15 psi Wunan 15w
° A o 1 :’ d'Sl Y 4 ﬁ -1 2 -3
2. iims@esndlsdnintimandesnisvueyaa iy 107, 107, 10°,
107, 10°, 10°, 107, 10®
3. Mulaaseesnnlude 2 Aszduanui@sse 10°, 107 waz 10° 1dlu
¥ o
NUAIUFPYSINAT 1.0 ml $11u 2 uluusazszdunIURDg

4. 970 YM Agar Ngangiitlszanas 30-40°C 9911521184 20-25 ml 1961

v
=t =

’ b d b4 *
e Idhduas@enensgaemauaoade i liliuniguvgil 30°C na1 24-48 Falua

iwauTaTaliluudazeu agszndng 30-300 Inlail
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MARUIN A.

a dy aa
HaNITAATICHUBYANNADA

AITNMANUIN A. 1 1 HAN1TAATIZHA1LLY 51530889 % temusalunisAnyiwayes

gunlABNINIIHAAMILEa lasnsnTNULLNE

 Sum of Squares df  Mean Square F Sig
Between Groups 5.125 3 1.708 45.556 0.002
Within Group 0.15 4 0.083 - -
Total 5.275 7 - - -

MINMANUIN A. N2 WanmSSouNouvenURasYss % MusalunmsAnyInaYse

gangiinensHanemuea lagmsninuuune

Subset for alpha = 0.05

gaungl °C N
1 2 3
25 2 3.5500 - -
35 2 - ' 4.7000 -
Room 2 - 5.1000 -
30 2 - - 5.7500
Sig. - 1.000 0.108 1.000
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3 a ' » s ~
AITNNNAHUIN f. ‘?l 3 Nﬁﬂ]i?lﬂi']3‘}1ﬂ')']llu‘ljiﬂi'J‘Llilﬂ\)ﬂﬁli?ﬂ')iﬂﬁﬁlﬂﬂ]ﬂﬂﬁiﬂﬂ]iﬁﬂ']al’]

HOUBIQUNAIABNIIHAANIUBA IAMIHTNUUUNE

Sum of Squares df  Mean Square F Sig
Between Groups 0.245 3 0.082 54.344 0.001
Within Group 0.006 4 0.001 - -
Total 0.251 7 » - - -

C AMTNMAAUIN A. 1 4 Nﬁﬂ)i.&ﬂgﬂﬂlﬁﬂ‘ﬂ‘ﬂﬂﬂfhmsﬂﬁlﬂ§§ﬂ§‘lﬂ]‘jﬂaﬂli’)ﬂluﬂﬁiuﬂ'ﬁﬁflﬁl

HavBIgUHYNAeMINAREMUBa lasMsHNLULNG

Subset for alpha = 0.05

gaungil °C N
1 2 3
25 2 0.780 - -
35 2 R 1.0300 -
Room 2 - 1.1200 -
30 2 - - 1.260
Sig. - 1.000 0.081 1.000

1 a L4
AT NAANUIN A ‘?l 5 wansAnsIzaNuudsUsiuees % Lﬂﬂ1uﬂﬁ1uﬂ15ﬁﬂ‘}ﬂﬂﬁﬁ]ﬂ§

o 1 = LY A A 4
sialumunaudenswaaemuea lngnismiinuuunneiio

Sum of Squares df  Mean Square F Sig
Between Groups 0.03 2 0.002 0.500 0.65
Within Group 0.10 3 0.003 - -
Total 0.13 5 - - -
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MINNAHUIN . 16 samsfSoufouvesnnasun % lﬂl’l]ﬂﬂﬁiﬂﬂ]iﬁﬂ‘ﬂ1ﬂﬁ‘ﬂﬂ\1‘l§ﬁﬂ

1 ~ ol é ¥ q
lunmunauaemsHaANIUE lasMsninIULNIReLIDS

Subset for alpha = 0.05

rilaluniu N
1
Open turbine 2 8.9500
Marine propeller 2 - 8.9500
Disc turbine 2 9.0000
Sig. 0.447

4 a 4 o a
MINMANUIN A ‘?l 7 Nﬁﬂ’li’JLﬂi'12’,11ﬂZl'lm.ll'iﬂi’Juﬂlﬂﬁﬂﬂi'lﬂ']'iﬂﬁmﬂ‘l’l’luﬂﬁ[luﬂ’liﬁﬂﬂ’l

= 13 = 4 & ¥ 4
Nﬁﬂlﬂ@%uﬂiﬂﬂﬂuﬂﬂuﬂﬂﬂ'ﬁNam'ﬂ‘l’l’luﬂaiﬂElﬂ'liﬁuﬂu‘l]ﬂﬂﬁﬂmﬁﬂﬂ

Sum of Squares df  Mean Square F Sig
Between Groups 0.000 2 0.000017 0.500 0.65
Within Group 0.000 3 0.000033 - -
Total 0.000 5 - - -

MINMARNUIN A. 11 8 Han151lSsumsuunInunasYsIonsINsHanENIUea luNIsSAny)

o 1 o r A ¥ 4
wavesrtia lunIunauRenIsHaaEMULa lasmMsHnLuUNIAeLils

Subset for alpha = 0.05

yiialuniu N
1
Open turbine 2 0.8050
Marine propeller 2 0.8050
Disc turbine 2 0.8100
Sig. 0.447
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3 a o o -4 a
MINNIAHUIMN A, ﬁ 9 Nams’smiwﬂmmuﬂiﬂi’m‘nmmmm‘?sm‘mé’u‘lumiﬁﬂymmm

oy 1 = d é 1 4
%uﬂﬁlﬂﬂ?uﬂﬁuﬂﬂﬂﬁNﬁmﬂﬂTﬂﬁJﬁIﬂﬂﬂﬁ‘Villﬂlm‘ljﬂﬂﬂﬂlﬁﬂﬂ

Sum of Squares df  Mean Square F Sig
Between Groups 2.753 2 ' 1.376 0.788 0.531
Within Group 5.243 3 1.748 - -
Total 7.996 5 - - -

P - a v 4 ° A A g 2
MINIMANUIN A. N 10 NamiuJwumﬂummmmaﬂmmmmuwmsuwu‘lumsﬂﬂmwn

o ¥ " QU é A 4
mawua‘lnmuwﬁumam'iNaﬂmmuaaiﬂﬂmsﬁummunmmﬁm

Subset for alpha = 0.05

Filaluniu N
1
Open turbine 2 0.8050
Marine propeller 2 0.8050
Disc turbine 2 0.8100
Sig. 0.447

1 ) o o 3
MINMARUIN A. N 11 Han1samsisvanulslsvvesswiudegaielunisdnyina

o~ 1 = 4 é 1 4
ﬂlﬂ\i‘lﬂ!ﬂiﬂﬂ?ﬂNﬁllﬁﬂﬂﬁﬂﬁﬁm'ﬂ'mﬂﬁiﬂﬂﬂ’liﬁMﬂlm“ﬂﬂﬁ@lﬂlﬁﬂﬂ

Sum of Squares df  Mean Square F Sig
Between Groups 1.850 2 0.925 0.662 0.578
Within Group 4.191 3 1.397 - -
Total 6.041 5 - - -
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i ] b 4
M39MARMIN A. 1 12 HamsulSsuisuvesnuedsssdaudegaieslunisinyna

o ¥ ’ a 4 & ¥ 4
Vvoriia lUNUHTNADMIHAAINILDA TABNTNINLULNIABITDY

Subset for alpha = 0.05

yiualuniu N
1
Open turbine 2 6.980
Marine propeller 2 7.680
Disc turbine 2 8.340
Sig. 0.331

4 a d
ATINMARUIN A, ?] 13 wamsaasenauulslsiuees % !ﬂﬂ’]u@ﬁiuﬂ]iﬁﬂ‘ﬂ]ﬂﬁﬂlﬂﬂ

3 v a s 2 4
ﬂ'J’lllﬁ'J‘I'lJﬂ']uNﬂilﬂﬂﬂ'li Naﬂlﬂﬂ’luﬂaiﬁﬂﬂ'ﬁﬂuﬂllfﬂ'ﬂﬂ\iﬂﬂlﬁﬂq

Sum of Squares df  Mean Square F Sig
Between Groups 3.720 3 1.24 124.00 0.000
Within Group 0.040 4 0.01 - -
Total 3.760 7 - - -

MINMAKNUIN A. 1 14 wan15fSouMouveamasYsd % wBnusalumsAnyINasy

< 1 a s & v 4
ﬂ’ﬂllli’J'I‘Uﬂ’n.lN’di.lﬂi’)ﬂ'liNﬁﬂlﬂVlTﬂﬂﬁIﬂﬂﬂTjﬁilﬂllﬁﬂﬂﬂﬂﬁllﬁﬂq

ANUGD Subset for alpha = 0.05
Tunau (rpm) = 1 2 3 4
0 2 7.9000 - - -
75 2 - 9.0000 - -
150 2 - - 9.4000 -
300 2 - - - 9.7000
Sig. 1.000 1.000 1.000 1.000
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