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PRODUCTION OF PROTEIN HYDROLYSATE FROM CHICKEN BONE RESIDUE

BY ENZYMATIC HYDROLYSIS

PRAPHAN PINSIRODOM AND YAOWALAK SURAPUNPISID

The production of protein hydrolysate from chicken bone
residue ( partially defatted by using hexane )using proteolytic enzyme,
Neutrase 0.5 L ,was studied. Variations in the enzymatic hydrolysis
were composed of the ratio of chicken bone residue to water ( 1:2,1:%
and 1:4 w/v ), the quantity of enzyme (6,0.1,0.3,0.5,0.7 and 0.9% w/v),
the hydrolysing temperature (40,45,50,55 and 80 °C), the pH (5,6,7 and
8) and the hydrolysing time (1,3,5,7 and 9 hrs.). The optimum
condition for production of protein hydrolysate which gave the maximum
degree of hydrolysis at 28.91% was 1:3 ratio of bone residue to water,
0.5% Neutrase, 50°C, pH 7 and 1 hr. After evaporated to 31.73% total
solid, the hydrolysate in brown viscous liquid form contained 37.72%
(w/w)moisture, 15.23% (w/w)protein, 3.06% (w/w)ash and 0.94% (w/v)fat.
Microbiology quality of the hydrolysate was investigated. It was found

that, Total Plate Count was lower than 80 CFU/ml and no Salmonella was

detected.
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d v ' « > o
1U13u151a11aLinn1a11nnw1uaadaﬂuntvaw 0,30,80,90 wumz 120 UINRINAIRY
-~ T P ; XY s g A o { w
YmAagaun U TEAINANNE wu LN Te Luatna oy 7T nignTaInuL Aty gnadaud1uw1n
- u£ |4 ' -8 o o L -
TUTHBNTAAYUR N12R1TuNITARATR S 90  wIniull  TARNTEAUADIININILMNAL AILW
4 a - 'ﬁ o o "
0.003 ¢« LNBLAN  glycine (191 unTAdENTUNNTAN I UL azwuNINIY gelatine)
proline uar hydroxy proline aq1uTU15u1ﬂTa11atﬁn WUl glycined1u17naa
v A - < & v
AW Wt TAT A g AR A 19lliad A Tunush proline wishydroxy proline #7u 9
TUAINITARAI NN TR 911130155wna1nn11aa1ﬁnuna¢1l1a11asﬂnTau gelatine
LAA3IN NTABENTY glycine TUUATIVAI NEN
AJ - w -~ v L
N T TENAUMA VBN LAN TR THEY TamUNRTERUTRIAD N BUNNIENUA AN
] “ ﬁ‘ < - . o~ - v Yo
AWMU LAY UAE LAN - LUULTANAINNSZATUIAN YA INANWLT 1A THE TR L MA LN
o ' < i ) - e d w
TATIRTINTA Y aa1«11nawun1wuﬁuuunnaan1od1w4n1aazu1unua71unutnu1uaq
¥ o
Ny L-amino acid uawaﬁuanﬂTulaqanaa side chain Lﬂu hydrophobic group
N . 3 4 . ﬁ . 4 o oo«
Tunuen D-amino acid nu side chain ttu hydrophobic grouplﬂulau1nunauu1d
4 5
MU (A1779N 2.2 ) Wieser Uay Belitz (1981)153nuﬂuaznaﬂau1iﬁwanao
- 'S % =
NTRAENTUTEN M 60 TLA LaginaTnasnTaasn Iy N-acetylamino acid amide
w ‘U L. - -
uazd1TuTenauuTdnnaugaoa U1wna1wgnadau1s1u1#nu151u1saua11unu 100
u mole/l (L-2-amino butyric acid) uaz 0.8 u mole/l (benzamide) TATY
v ) ® v o L |
d11enaq1ﬂnunuu1uuuqanwutﬁuTutaqaﬁnv (electro phylic)ua831utaqanqunudaw

Tdnulﬂu hydrophobic



<4 -
R1TI9N 2.2 UudQ9Td¥14BAY L-amino acid uas D-amino acid

Taste (times sucrose)

Amino acid L-Isomer D-Isomer
Tryptophan Bitter Sweet
Phynylalanine Bitter Sweet
Histidine Bitter Sweet
Tyrosine Bitter Sveet
Leucine Bitter Sweet
Alanine Sveet Bitter or Sweet
Glycine Sweet Sweet
Arginine Flat or Bitter Slightly sweet
Aspatic acid Flat Flat
Isolucine Flat or Bitter Flat or Sveet
Lysine Flat or Bitter Flat or Sweet
Proline Flat Flat
Serine Flat or Sweet Flat or Sweet
Threonine Flat or Sweet Flat or Sweet
Valine Flat or Bitter Flat or Sweet
Cysteine Sulfurous Sulfurouse
Glutamic acid Unique -
Methionine Sulfurous or bitter Sulfurous or sweet

#1 : Kier uaz Pharm , (1972)
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' ~ < o e . ' d 4

uguauTutuunu11nna1dnuauuug neucleophilic aE 1unasnu!a11uania
i~ “ . o w { . .
1uua11udwnqaanﬂ1tﬁa1dnu aﬁuﬁ1nLgaqa1aun11ununaeaguun L - amino acid

.’3
10690

H,N' CH(R) C00™ = HN'-CH(R)-CH,OH > H,N'-CH(R)-COOR > H,N'-CH(R)-H

2.5 Lsu1153171unﬁ1ﬁaniaﬁ51ﬂ1:u (proteolytic enzyme)
LAWTTA M AN TRTUN 1T TR T N1 TR A ARA AN L N TuTU TR wiivTh
Lﬁun§u1ud 1
1. tanT¥tUinia®  (Exopeptidases) Lilutawtrin feudhiaanas
ﬁauﬁawuiuﬁztuu1na1u1u1;un1aﬁwuﬂawuuaauwasBTu u?aﬂawauaadwnw%uaniatﬁﬂ&u
<3u# 2.1 ) ﬁaaiwena«xauYiﬁnéuﬁ Thun araTuidifieg, arfuanacifed uas
Tatiniad
2. 1auTaitunied  (Endopeptidases) tﬂutau1iﬂﬁtiquﬁﬁ?awn11
Aaada ) mwuee LT e U TUTAWTANA 186 UM 1 L awIE TR SR T 48 95 AL RN
(zﬂﬁ 2.1 ) ﬁaaﬁwquHQLau1ﬁﬂnéua 1aun
-TUR LA uTEVUNINLAUEIMNT  (gastrointestinal proteases)
(fu UBu(pepsin) nTUBw (trypsin) MATuNnTURU(chymotrypsin)
~TUTRead3nuy 1fu Urtuu(papain)  Tutdiau(bromilain) uaz
M¥Bu(ficin)
~TUTALadn 8 tuL¥aitn) (fu A1LoURY (cathepsins)
-TUTRLAHAINUUANL TAUALTIUNNENA Lo Fumatu(subtilisin)
uImTaTuTALad (neutral proteases) uazuaan1taTuTALad(alkaline protiases)

L udy
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H o HH o HH O H H
Pyl _
Ri——?——c———N——T——C——N——? ‘———N——?——COO

NH,* R, R, R,

. s8ite of aminopeptidases action

site of carboxypeptidases action

1)

H O HHO HHR O HH
RIEARNNN |17/ =l

R ,——c—c——n—c—c—n——tl:—c-—n—fl:—coo \

+

NH, R, R, R,
H,0
endopept.idase
H 0 H H H 0O H H
R I—C—C—N—C—COO H SN —(—C—N—C—CO00
) . [ ‘
NH, R, R, R,

<z)

4 ] [ ]
zﬂn 2.1 n11aaadaﬁauuuzLﬂﬂ1né1u1ﬂ1ﬁu1aaLau1ﬁﬁjgn1§;ﬂuﬁggﬁ(1)
uaziauTatiniad(2)
4 v ' aaa ’ . - v
1un1ﬁn1ﬁna1nn11u1vﬂnnfawnﬂqtau1ﬁﬁlﬁutnmn’asa1uun1u1ataaaan1a
tilu 4 néuﬁa
- . . ~ 4 [} [ - -
1. MgaaaTiTatad(thaiol proteases) L§u1ﬂ1nlaﬁnﬁnuaat1cﬂaniuﬁ

] ! ' L] 52‘., <
tﬂuug1uaaa (thiol group) Tea1anuannin 1 wy uazanAvavtATasd 1 TlTENBUN

as [ v

. - e ' Y] P { o
'd"lll'\'fﬂn']ﬂﬂﬁ'iﬂ'mﬂ“g\-lﬂﬂﬂa\lﬂ lﬂ‘u\lﬂﬂﬂuﬂﬂ\lTa“&'“uﬂ“;Baltuuﬁﬂﬁ\|18881&Tﬁ“3““ﬂﬂ'\7
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4 ~a N5 Tw 4 [ ‘
nﬁauuamnuugaaaa (alky]l agent)uasd1InuduiinLiuR1aantted (oxidizing agent)
ﬁv - ' { - deo ' , Ha -
Luau nuaawiuaqtsu1iu1u1aLainwaag1unquuaa ritlu Wty AteoURuuRsTUTAL ad
AMNUUANL TALAE TINTNERR Do
P " 4
2. wumaaTuTALad (metal proteases)tﬁuTﬂiutaﬂnﬁna1nn11an1ulnua

L 4.- os {
TaviiutaasunasTans  niuasfiuTuLANaTa YL AU TN tdu Mg”*,Mn"*,c0"",Zn"", Fe**
ﬂv' P o ' 4 00 2 aeis £ -
LUAE TIRIAAARANLAATVULUNLINTAIUNUAB 1INAIN ) nuagnuluanaetau1iu1u1ataﬂ
4» ' -¥ ' ] - -
naaae1unquu13un canTr R ead L Tudutng  1du AofuasiTuittuRiad  (leucine
. . . » lH »34
aminopeptidases) Twiaila#(prolidases) L udy Tﬂ1itadnquuasgnuuaqtua1aaau
4.& tar ‘ . &
naqTanznauaEnUTutaqanaqtau1iugnn1aa1u
£ e Ny 3 ‘
3. uaBaTuiRiad (acid proteases) LT TR L aAMRN TN M T T
< N d [ - - {
YN T811RA TMAY 28NN pH1uiventﬁun1auaznuu1ut1cuﬁﬁ1awasu1snauavau§nw1uania
' LY ’ - ly - 5
unnin 1w a1auwcnavTU1ﬂtainquu§a URu uae L Tuly (rennin) | dudu
~ - " ﬁ - 4 I aaae
4. 1¥a7uTUiniad (serine proteases) LUuTUTALAANMUIAL TIUGNTAE
" = \ B
U1snauaaan1aaxu1utﬁa?u iqgnnunQTauﬁw1ﬂ1znau organophosphorus Liu
. 1 o - Jul -Z‘v.
diisopropyl phosphofluoridate (DFP) auaawonaq1ﬂ1ataﬂnaaag1unquu1aun
niUu Fanatu uargTauly (thrombin) iiudu
- ' 's " .
ﬂiauunw1aaudaqua51?tau1ﬁu (enzymatic hydrolysis) Qnuwu1
{_ve 0 - - 's 4 v {
U1sqnn1ﬁnunw1aaaﬂawuaﬂqaun31u13utﬁuaqaﬂ1snau LBl Ts TadutuaRd N TN
' . ) s - - - - o o ( a
2MI1T WUIINTRAARANARAL AR TTNA I VTINLWNWANAR u1uuchuduuanavuannunu1a
- - - 's ' g d o '
U1uu!e131un11uaa uasnw11§tau1ﬁu1un11aaada151ﬂ13u dﬂuw1nnﬂz1nuwﬁun1

a o - ’ ’ '
n‘Na'\mua\maannm‘tﬁ'an1wn11uaada1&ﬁ1un1auasaw

(d_w v - x -
tau1ﬁun1ﬁ1uqad1un11uawu11 ABINANHAEND 7 11 Al
- #1110 ua M TIRAA 1 NaRRTE

- v - alv I 9 &
- nwnuaa1aﬂ1n1aun1uaae1uuuu f93znimuaiae FAO/WHO
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of -

Neutrase 0.5 L (RTANTAIINNITHINTURMITINRY ( submerged

o . papop w { ) (<
fermentation) w83 Bacillus subtilis d18wufiawne FMTuLautdun1dung

3“1# v a
NAAAYATIUNTANIINTITAY AB Neutrase 0.5 L
& d - i et ‘d
TaaRa UTUTR AN NTauTRan  Bacillus subtilis Jeniawlyuniiu
{ ' - a4 ™ - S '
avnﬂ1znsuae 2 fuA AR wInTaTuTRLaduasuaan1taTuTRLad uRTunTNNaY Neutrase
» "
slTenauRanINTaTUTR AR LN UY A mTuduiinaasiinTauazuana1laTuThi aduadaetu
< e - -+ - - o i i et v o

A1TIIN 2.3 LM TUTALAANIAAITUA  NUTLINL TINATINUNITNNAIINITLWIE DAY

{ ' -
tauley (enzyme specificity) a1enu

4 Ve el s - 4 »
R1714n 2.3 iuualaeu1n1auaznaaa11a1u1aLainta?nu1aawn Bacillus subtilis

wInTaTuraiag uaaRtaTUTA L aR
- ' 24 .
UTLIULTY Zn serine
24 - -
Wanay Ca AONITLWNLADATAOW + 0
QniuiqTaa :
DFP' & PNSF" 0 +
EDTA” & Phosphate + 0
Soybean tripsin inhibitor 0 0

1.DFP ' Diisopropylphosphofluoride

2.PMSF

Phynylmethanesulphonylfluorid

3.EDTA : Ethylenediaminetetraacetic acid

» -~ u. v 1]
neutrase 0.5 L NANHAELULIAYINAITUIRIALIN A¥AIMETIRG  NA2INMMILLLITEN
- a aa -ay - < = « -
1.25 NTu/NAAART NUBARIA 0.5 AU/nTu Tamn 1 AU (Ason Unit) wurafeuiuia
{0 - v d.
ravtfungaadanatuTaTnua (denatured hemogobin) A18TRATIIENNMUR (25 BYA"

v a o (4 ) - o o
(TaLdad pH 7.5 10 wat Thwaaiannazaimit1aluntelataasTrueianuas i iadiy
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{1 e a a { o . 5 <
ﬂuaa?tatauntn1nu 1 uaaiugau ( milliequivalent ) na¢1n11iuuaﬂ31anac
< a1 " . o & <
neutrasenpH uaseuuquawc qudac1u3ﬂn 2.2 Uar 2.3 AMUATAY ITLUUIIN1IEN

- - 4

tuuwzdudwnvunw11§a1unaq neutrase aaqmuqu 45-55 QQKﬁlﬂﬂliﬂdH pH 5.5-7.5

- < <4 S a <
Taan21Un17iny neutrase nquuqu 1-25 avA1L¥aLTnd LUULI81 3 Laaw

T} ) Qo - y { 4 aa e » ' -
az1uunw1§qminuana1a UAENAYIINUL LAUTTNILNUAARIAARANTARRE 1 - 2 RAALAAN
< < - o [ ¢ 4 ‘v aaa
n17iny  Neutrase nquuqu 5 C aﬁ§n11tnuazu1unu Tau1uun11gutiuuaaw1n

agnauag 1 1

100 % relative aclI\;ty / : " ! "N
80 -
60} -
40 -
20p ~

' rC < 1 L 1 )
pH - & 5 6 7 8 9 10

<4 ' aa«d
Iﬂﬂ 2.2 Wanay pH RauaArIa 18y Neutrase
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T T T
100 - % retative aclivity -
80~ -
SCF o
40- -
20f : - , =
1 | N L B 1 L] | B I (»l
26 20 40 50 60 70°C

< - - al
ZHH 2.3 uanaqquuguaaumanaanaq Neutrase

‘ 1] J - ) 4
Lﬂﬁu1nﬁunaq Neutrase tuaag1uzﬂnaqdw1asa1anqmugun1qqudaq1uzun 2.4

. T T T T -
> 100
R 37°C
Q
o
3 &« A
a 30°C
& 60 -
40 -
20 1
60°C
: [] . [ 3 ‘ (1 [ % .
- 20 30 0 - 50
‘minutes

< ’ L) <l
ZUH 2.4 uanaqqquuaatdna1n1unaq Neutrase
» v - o
AHLENIY 2 0.75 Aq1100uaaan1

pH ¢ 7.0 (ﬂadtﬂaﬁﬂ(ﬂﬁ?)
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2.6 NMTWANTUTAWTATATIa LI TaaTH L awlas

(HaeanniTdendanaTuTauTantFLawtei TuTa cad  Aat UTaundnaT1d
NTANTARIY  ANAIMMAT BTN TATnARB AR TUTRWTETATIALENINUNE
TUTAUR19Y TAaTH Law TN TUTR aR & et

Nissen (1977) Fn#n118andanaTUTAui2iwaaeTan1¥1auwlel alcalase
uui15a11n11ﬁauﬂawuqeqatﬁaiu#qauqﬁ 80 °C uaz pH 8.0

Chhuy uar Day (1978) naaacu5a1ﬂ1ﬁu111a11aLﬁnawntﬁa161a51§t§a
1nuaaz L Saawaun awn&utausauTﬁﬂTﬂ1§LaduazaquququmqﬁTunw1Lﬁauan?uwﬁ 50°C
pH 5 tiut1a1 120 #2Tue uqauﬁﬁ?a11aaﬂ?u pH Wity 7 i TuTRutaTaTtacinite

wiuly cysteine hydrochloride  thiamine uaz 11 1uBATI#Iu cysteine

hydrochloride : w1 : TUTAWIATATIALAnNWARTA : thiamine ARy 44 : 800
70 : 22 wanmiall reflux siutaan 24 F2Tue (Watenw I AadATUTEN BT NN TS
MU TAAN wRARTANTIAL BN Su HuwUHaS (spray dry ) Whiiiumaane1iiiu
iﬂ1uzeuiqn§u11161u chicken noodle soup uniwtﬁuﬁuau?una¢§u§1na

Kengo Ishida uazAmz (1979) YaAn#IN116aR TUTAWIETATIALEN 390
nssgn1ﬁt#qﬂ?tﬂudn1u!quiqn§u1d TanifnaTaasda mR 8 LBUTEN wuandIuTay
iﬁ1=ua1nn1sgn1ﬁﬁLﬂuiwlgya1dﬁn1u13u ( 26 tua§t§u‘laqTU1auﬁouua) nn
fa8dA8A 8L AUTALUUA LATTATARINE AL THTAT AL INN TR i TsN  Tusaen 1A TAT
taien #151wn1u1ajwu?ajﬂ53u (10 tUBT LU ﬁjinuedwoujq uaEF N IATA TN
T (56 LUaTL TuRTRSTUTALI ML) 1sgn£audawu1a5tau1ﬁ£5¢n5w1131daﬁn i
TWinautastaTATIa L I IRABUTASAAL  WH413RT189un1T8BARR83: LN suTAEN T
AwTaun 95 °C naunAm

n111ﬁn11u?au1aunw75un1zgn1ﬁ NBUN1THBARAIARIANTIE L AUTH L AuTA
LR LARLAZ LANTE R LAR TN 3211t wawdRmay  (yield) #1TIMnauTatu
uinﬁuﬁqc inuu1snauﬁiﬂﬁu1uu5nﬁuﬁ An peptide #ﬂawuﬁnTutaqaﬁaaniﬂ 5000 34
NTdmNL Anan ud#1u17nﬁ11ﬁ1dnuuwa1u151aunﬂTuﬂuavuﬁaiﬁt?1ge

Ll , ' J - - -
Stanley (1981)naaaqueaiawuLua1nnaan1zgnnn1aa1:uuu51 (78 tﬂn4

{ T 2 4 - -
CRuRTUTRY ) tEwARAanN TN ioéiunu1un11ﬂnuadwuw1n1u1duu1ﬁ



y v
dninvomyanay  WIILUNAIMANTIN s

- N i
Leiske uar Konrad (1988) naaadWwaRTUTAWIETATIaLTNINILATN
8w - W - 1. KT
Taguaiuatnivaziaae I nuulanu Il T aTUTRIud1TA%a98  3-10  LUdaTLtus
‘:ul v -« & 4 - o
Taaumun uaudaquU1auavutﬁa?uTU1aLaa(serlne protease) ngmuqu 40-70 C
WNTENITEAUTUN1TaAadane  (degree of  hydrolysis) a§1ud1¢ 25-35
F's  § ' - d. v 1« v S nﬁ
LaTituR wunn TUTawTETaT atInNn atunTdan  uastunawTana #8170 1w
" - o« a8 -1 v
ﬂwwﬂzquaenau1d1uuaanmnawuw1ua15ﬂ1stnntﬂu Tad UaE A IMITIULAAD tﬂunu
o X
Rebeca uazAmy (1991)Anwn1TwanTUTauwldTarlatynaaniuslan Taelf
{ N - 't < '
1au1ﬁu1ﬂ1ataﬁqwn1aun?n 3 A Aa HT-200, protease N uar calase 580 wul1
141 el 4 v i
tawtgunaaadataTuTauuaz Ml TuaaluTaTi3unazatals  (soluble nitrogen) qua
- < - v ’ 4 v v & & ¢ i
A2 Pescalase 560 Tasa@n1ienivn1zduAaTrLawTdua1 L Iumg 111871 Yua Tasuimun
. 4 . A
aaadawanqmuqu 55  C pH 9.5
Sanguandeekuluazame (2535) NAABIWARTUTALTATAT 1A LENA NG IR
' 4 v R - v { |
guw Luﬂ%ﬁLﬁud11U1quaanau1dawu11 Taaananadanaalaiaw’i®y neutrase wuln
< 4 v v v { & e ¢4 - -
dnneninunzduaalraout anaunaviantty  1.0-1.5  tUaTLvua nqquu 8 C pH
« o = Y .
6.5 uariIAwnINnien 10 wan  TUTAwlETATIa cenntRd R Taun UYL
- = - o Y]
a11U1qunqnau1d1uuaanuna1uﬁ71a§
Krzysztof Surowka Uaz M. Fik (1992)1aAn#in1T8anTUTautETaT1a
o o » e < W - 4
LERIINNINUA TaAaTT Lauldy Neutrase #N1IENIMNNZANARLANLIALTIUAIINUAAL L AR
( & ¢ S o o oW/ e a ¢ F £ ¢ e
75  wlaTitus  Tasumun Uy pHIWININY 7 LaNLauten 0.2 1UaTiTuaTaauInin
- @ A e 0 o o 0 LW -
nauquqmuqunmztnaﬂan1uwaauﬁawun 55 C  IMNWANTITNARBIWLIVTAWANARAAY
qugq Na17A8 LTNRUAIERTAYR 1 NTanTu sandatn 6 ¥2T09 rlawawanns 15TaT
- g ] { € ¢ a o ¢
1atdn 75 nTu (dry hydrolysate) TINTUTAY 78.11UBTLTUR (N X 6.25) WARIAM
d, v - » ] Yo v (P -
n1aﬁqunwunwe§ai11naﬂa Nhinaaa tudldnn azanmintae uRauiianaTide emulsier
‘. ¥ ' aa . v a4 o o € - v o
T0R WBNAINUAIWLIIITIAINITAIUNINWARA A DA SN ARTAN na1Aa  1ETRTIaLnunen
v . W -4 ) 4 4
TRIMNITAWMUULUT LAANUEY  (freez drying) aendAiuaauw Tusaen1dTaTiaidnn

v . W 4 v . it
TR31NN1TNIUNY Tautnwaqauuueuuugqqﬂnwd (vacuum drying) LAMIIAA

0206695
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M, o 4 dad -
qd1ﬁnw aazIew uar Ui auidsay (2536) Rnuwnwvznanqaﬁwn1unw1
' < ‘.‘Q' v S ~ V| e o (dw Y]
aaudaﬂuTU1nu1uuwu¢Ua1Taa1ﬁUWtﬂuuasuvtn1da1¢3ﬂ w2 WaRNAMN TR UTenaurn
{ & « { e & - § & & 3%
nku#u 92.9 1UaTITuR  TUTAW  4.59 tasirdun  TaNw 0.2 LUaTLEMR LN0
(& ¢ L e ¢ 4 ¢« @ o { -
1.73 1UaTiduR  uazinas  1.37 LUaTLTuR LUBNARBAYUINARNANT 1TANARIINUAD
o 0 . gV YV v . W 4d . 9w ' :
ANNAVINEUNVTAIIAL INTY UAENIUMITARTE LATAIN UMY LUUWLKEA (spray drying)
o o ¢ -
uw1ﬁtﬁudw1tuunau1d0aw (fish flavour enhancer) TUNARDANE NI TUIIE IR
1] - - - Ll J -
WUl wan Tnadaua il TEd e dnasanIn ¢ uatAtn ) N TANAIMN
gantauauw uae unzuu1aua1n1§d11ﬁnaaﬁnﬂawuuuunq ag%uwsauanqan&au 3 nau

T8 War n1TEANTUTIN



<4
unn 3

NI1TNeany

& L
3.1 #17LANNTFTUN1TNAARY

Neutrase 0.5 L
Boric acid
Bromocresol green
Copper sulphate
Formaldehyde
Haxane

Haptane

Kieselguhr
Magnesiumoxide
Methyl red
Potassium sulphate
Petrolium ether

Sulfuric acid

Sodium hydroxide

4w
3.2 Qﬂn1§n1i1unw1naaa1

(13

NOVO Industri A/S, Denmark

E. Merck Ag. Darmstadt,Germany
E. Merck Ag. Darmstadt,Germany
E. Merck Ag. Darmstadt,Germany
J.T.Baker, USA

J.T.Baker, USA

BDH Limited Poole England

E. Merck Ag. Darmstadt,Germany
Fluka Chemie Ag., Switzerland
May & Baker Ag.Dagenham,England
E. Merck Ag. Darmstadt,Germany
J.T.Baker, USA

E. Merck Ag. Darmstadt,Germany

E. Merck Ag. Darmstadt,Germany

qaata11zﬁTU1;u Buchi 321 Switzerland

qadﬁa1nﬁu Soxterm (Gerhardt) Belgium

Hot air oven (Jouan)

Germany

Muffle Furnace (Carbolite Furnaces CSF 1100)

Shaking water bath (GEL) Belgium
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pH meter (DHM61) Denmark
4 2 - §
tR1avTvaziann (Mettler AE50) Belgium
4 1]
LATBVTIMATY (AND EK 120 A) Belgium

J '
A1V ymau(Mettler PE 3000) Belgium

1 ')
3.3 TURALUAZITNITNARAY
v a d_wva 1 o S LW 4
7aqaun1ﬁna tﬂvn1zgn1nnuaaznaaaiq1aaﬁntnvaenaﬂn1sgn deboner
Ve { Qe 0 - .
1a1ua11uagtﬂiwzu IMNUTHNINFAadTIng 3114
- I ¢ - [V Y
3.3.1 nw11;n11sunoau1snaunw4saulncaaqau
- { -~ ' <4
TeATsmiTuaae e T Tei (i naqtdunwzgn1nuaazliaan1§
juﬂ - o
LIMIRDAL NI AOAC (1980)
- e - o w -
3.3.2 nﬁ1La1uu1uqau103n11n1aa1luuannu1ci1u
ta?uuﬁaqau Tauuin1zgn1ﬁunaztiua1uﬁ1ﬁ1asawut§ntiu WaRTId

' e . v ‘ L -~ ' .
mvnwen‘tnaammazan 1:1 tﬂunm 15 12Ty tuan‘na‘!nuuaanuwhu nNauu

v 4 Y o . - J
1Uauuuonqmugu 85 °C 11ut221 12 F9Tuy Avn 3.1

,j ' v J By Y
3ﬂn 3.1 uﬁaqnw1auuﬁq1d»n1zgn1n1ugaunquuqu 65 C
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w
- 4 .
3.3.3 luanunﬁ1u5a1u1au111a11atinawnlﬁun1zgn1n
= ' - J - - . ) ad ')
u1tﬁun1zgn1nuaaztaaaiqdna1uuuuaznwuucnwuaunaaaq1una 3.3.2
u‘: - IJ . l -3
udunuu11uaa1ﬂﬁquntuunsﬁu1un1a3ﬂﬁuqnu1a 250 ¥a. UAUINTIARIAWARAIUULY &
a M e aw B o 2L a ¢
Tuiaaatun 9 15 umm mmeauny 50 C 3nuuiaNLawlty Neutrase 0.5 L
v v o a v 4 | 3 ' - -
ATMNLAINAUNLUNIZEN  WILEILATAYLAATMADINLTY 120 TAURAUIN AIVANBNNNY WAz
o | ‘ Y . -« ¥ v
(787 AINABNNIT ATUTEAZLIANBUAYLARTENTABUETUUNLARR 15 UIN  TURALNIVMNA

o Th - 4
aqnawuudaqaquuuﬂwuzUn 3.2

1 ‘: - U 4 1)
Lﬁvnvsgn1nuinu11uaa1wd1unLuuwziu 1ﬁn1azﬂﬁuq YaUnnaa

l

AOTMLABALYY q UTeNam 15 uan

L

- { v v <
tanLalEN Neutrase 0.5 L A2MLINAUNLUNIEEN

l

o of < . - < ' -
UILTILATASLOEINAIINLTY 120 TauRAUIN

ﬁuuququuqﬁuastvaw R1N;B¢ﬂﬁ1

l

g < ¢ P -
BUHQlﬂu‘ﬁuTﬂﬂuﬁ‘uuqlﬂﬂﬂ 15 un

l

v L
NTANRIBNIBIIUNN

l

TUTRWIETaT a LN

4 5 - - ]
zun 3.2 nuaaun11uaaTU1nu1lTa11aLinawntﬁunizgn1n
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3.3.4 n11inu1n1aznLuu1sdu1un11uaa1ﬂ13u111011atinanntdrn1zgn1n

o i ¥ ‘<
3.3.4.1 Rnuwan1w41utdun1zen1nneuwuasa11utiuiutau1iuntauwzﬁu
- - - of Vv Vas
nAaaWaARTUTAUTITAT ALY AN Tuna 3.3.3 CLIR S ELRAT R
v v
tﬁun1sgn1nnaﬁw 3 TERU AR 1:2 ,1:3 uar 1:4  TasuwiineauinnaT  uazty
v ' -~ ‘: o~
ANLINTULAWTEN 68 TEhu AB 0, 0.1, 0.3, 0.5, 0.7 uar 1.0 % TaauIMUNAA
ETRLE! ﬁﬂuuaaawuLﬂun1ad1quauauugﬁlﬁﬂﬁu 7 uar 50 °C A1Matay 1H12a11u
L
' . e ) R v v 7
n1TEaada 8 1 #9Tuy Laanaa1wd1unavtﬁun7s§01naauﬁ UATAIINLINIUTAY L ARTEN
< . <4 S { =
NiNNIL Y TaauﬂTU15u1HTa11atinn131d1La1wzuuwu?u1u1u1a1Laun¢uua (total
v
nitrogen) uaavw AN IWIUTATIAL UAETEALTUNITABAFANARINIDTIUAIANLIN
P { -~a P
TIIUNUNITNARANUAE I LATIEMWAL TYANAULY  Factorial Completely
i 8 . v < - ' d v aq 4
Randomized Designiuis 3X6 nan1Tnaaay 2 T 1UT8UINBUAILAREAIEI0 Duncan’s

New Multiple Rang test

’ Q‘J
8.30432 anwﬂuﬂutﬁun1aa1quasqfnquntuuwzdu
naaavuiaTﬂ1Su1ﬁTa11aLﬁnnwu331u§a 3.3.3 TAENMUAARTIAILTAN
T Bee v w ‘< . 2 [
tdun1sgn1naauw Lag A2NLaNRaAY L AR TTun I ne e {y F91A3MN1TNAAAYTURA
3.3.4.1 ua uﬂvquuqﬁ1unw1iaadawa 5 Trau Aa 40,45, 50, 55 uar 60 °C
' ' o~ '
uﬂ1n1911utﬂun1aaﬂv 4 TEhuAA 5, 6, 7, uar 8 Taal¥d17aza 18 TdLAaNAARTTA
E ] - . . - o v -
NIANTRTATATARATN NIMUATEAE LR TUNITNNIgNTAY 1 ?11uot3&nquuguuazﬂowutﬂu
T | 3 A v - 's - o
NTRANIN LM EN TaminTUTAWIETa T a1 Tnna T taT el T I TAT L IUNINNG
“v
& - ~ W ' o
(total nitrogen) uwAAWIALHTUWIUTATIIUUALTEAUIUNITERARANAAININTUAVANLIN
- { e "
TIUNBNITNARAIUAE I LATIEMHWALEIADAULUY  Factorial Completely
- B » ) L ] [ Jv - o ’
Randomized Design ®u18 5X4 naaay 2 77 1UTBULNAUATLAABAIAIN Duncan ’s

New Multiple Rang test
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; 4
3.3.4.3 Rnuwt1aw1un11uaudaﬁantuqudu
nAaBINARTUTAUTETAT 1AL TR N T ula  3.3.3 Taan muadnT @108
vy ¥ v v (< : v

tﬁun1sgn1nnau1 UAaT ANLINTUAAY L AR TENNLMNICHN i¢1aa1nn11naaaq1una
3.3.4.1 ﬂ?uﬁ11ut§un1adﬁot?uﬁu uasﬂ1uquQunqﬁ1uvsui1enwsﬁaada1ua1uuan11
v ] - 4 Y
naaavEa  3.3.4.2 udT1221Tun1TERAFAYE 5 TrAU AR 1, 3, 5, 7 uar 9 ¥1Tuy
. 4, v { B ot »
u11U1;u1ﬂTa71atﬁnn1a 1ﬂ3tn118uu1u1u1u1u1a1taunquua (total nitrogen)
UBAWIAITWINTATLAN UAX TLAUTUN1TAAAHA 83T TUN 8RN N
- { < X
TIUNBNTVTNARAYUAE TLATISVNE L TIADRL UL Completely Randomized
Y v o WP )
Design nAaay 2 ﬁ1tﬂ?au15&un1tnaaa1a15 Duncan ’s New multiple Rang test

< a dyv o N N\ i '
NIENINNIERN Laanawnt1a1nuanndaiqunw1uaunun11uaaﬂawuqua
‘.

- { -
3.3.5 n111sn11zuqun1un1qLaﬁuasqanwuanea?aanuwlnaTu1;u111a11atin
- " & v
uaaTU1ﬁu1ﬂTa11atﬁn1unw1znLuuwzdun1aa1n§a Budsd.1,3030 4.2, une
.. v - { o q < # e -
B.3.4.3 uw1ﬂ1a11atﬂnn1auw1tﬂi1anﬂﬂ1ﬂﬂﬁ4;ﬂu A8 YTHNAI WYY TUTRL Toau
v ad - oy - { -
LN AT AOAC(1980)  mIUTuURAILAININNG uaz1tﬂiwanunwun1q3aiu1nuw
- < :8 -
Taua11auwﬂ7u1u3aun?unquua (total plate count) uasm1 Salmomella W udf

Tun1a6uIN
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unn 4
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HALAZ IV TANANTTNARAY
- 4 ' - - -
41 nw11ta1wzuﬂqnu1znaun1¢taulnqnnqau
- 4 : ; ' 4
1aqﬁun1§1unﬁ1naaaq?q15un tﬁun13gn1nn131ﬁntﬂ1aq deboner 31n
Qe ) ] . & * v 4 - 1 ' . - {
uTHntndadiina 3714 RINNAAIELATAYUA (chopper) ANATY NAUUINIILATIEN

{ AJ - -~ -~ 4
aenﬂ1znaunwuLﬁﬂnaqtﬁun1zgn1nn1§lﬁu1nqau ATUFAYTURTITINN 4.1

<4 4 - 0
A17TNN 4.1 81““13“ﬂ“ﬂ1‘lﬂuﬂﬂilﬁﬂn182ﬂ1n

{ » -~ . -~ o
AYALTENBUN I LAN % umnnan % UIMBIUNY

PR 61.74 3

TuThy 7.99 20.88

1nau 3.29 8.61

e 13.31 34.79

4.2 n111a?au?«qaut=a1§1un11u5u1u1:u111e11atin

la?auﬁaqﬁu Tasud L ¥ TeANNURAZ L ARATURIN1A%AA haxane TuERTY
dautﬁun1sgn1ddatﬂnlﬁutﬁu 1:1 Temimiiniauiuont tuiaan 15 #1Tus 1Wafin%a
1aiuaanul9dIu ﬁaudw1ﬂauuﬁvﬁquuqﬁ 65 °C t1wiaa1 12 FTuy asYﬁtﬁunvsgn1ﬁ

uAas LABAUNINNUTH AT INULARE 1.4 %4 TARUIMLNUNAY aozﬂn 4.1
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4 J d v o « @ [
ZUYI 4.1 tdunws‘m‘tnuaaztanaauuu\mu'mmm'na‘!nuuaanuwahu

4 P .
43 Rnu1n11=ntuuwsdu1unﬁ1uauTﬂ1iu1lTa11atina1nt«un1sen1n
- II.., v w £
4.3.1 an11i1u|n1Ldun1zgn1nanu1uauq11utlululnetnu1iu
NN TNAARINARTUTAWIETATIA LN AN ITnAaReDa 3.3.3Tan1E
v v
BRTIRIUBAS LARNTEANIARANY 3 TERUAS 122, 1:3 uarli:4 TasuMunaalTufT uae
: |
v w { o~ 4
10R270 L TuTuEa 91 BuTNN neutrase 6 TERUAR 0, 0.1, 0.3, 0.5, 0.7 wuar 1.0
.:NIQ . d. v o { - -
% TasuwMunAadITuIAT uwTﬂ15u1§Ta11atﬁnn1auw1ta1wsuqu1u1auaauwazuTu
TUTATLAN TUTATLIUNINNG UATATWIANIATTERUTUNITARAARNA THNANTTNARRYAJUERY

)
TUR1TIIN 4.2
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A7 4.2 U auaav s N TR I TATIAY TUTATLIUTINNG URETEAUNUNITARATR A
1 TUTRU A TaT AL ¥ t331?5u1wé7u1ﬁun1zgn1ﬁinﬁ1uaza11ut;u:u

LAWTRIRTY 9

BRTIEIM AL TNTY uBaWIAEITY  TuTATIN  TeRuBuniTsandans
5aq3u:£1 LAl WIRTLIW  fanue
(%) (g/1) (g/1) (%)
0 0.1 1.59 6.29
0.1 0.83 6.41 9.83
1:2 0.3 0.62 8.45 9.61
0.5 0.9 5.91 15.23
0.7 1.20 6.14 17.96
1.0 1.19 5.98 20.13
0 0.1 1.231 8.12
0.1 0.58 5.13 11.31
1:3 0.3 0.62 4.95 12.53
0.5 0.99 4.69 21.11
0.7 1.05 3.85 27.27
1.0 0.95 4.33 21.94
0 0.08 0.95 8.42
0.1 0.45 4.01 11.22
1:4 0.3 0.50 3.52 14.20
0.5 0.71 3.37 21.07
0.7 0.86 2.96 22.30

1.0 0.78 3.33 23.42
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4 a ¢ ) 4»‘.2.. Ve

tua1ta11sna11uuﬂ1d11unavnagan1a uu1ﬂneaa11#1una¢lﬁ»n1zgn1naa
~ v w {0 P ] . ) - aa
UIUAZAIN L ANAUDAY L AUTTNNHARATEALTUN 1 TARARA N ARE 1 INUAR1AGNINANA (P<0.05)

- 4
AVUAAYTURTITINN 4.3

" ' o [
A1T9N 4.3 A1TILATIEMAI MU TITINEA Y TERUTUN 1 TARATA AT A T TARTA TaTIa LN

‘ - Ilv. v ‘l
Lua1iaa11i1ulaeLdnnisgn1nunu1uasa1ﬁutluﬁulnitnu1iua1e |

Source of Variance df mS F..s
Treatment 17 80.16 348.52"
A 2 56.05 234.70"
B 5 237.91 1043.39"
AXB 10 8.12 26.61
Error 18 0.23

v

A ¢ aa11d1unaq1ﬁun1zen1naadw
v v {
B : A2 ML aNauaavtLanlyy

WANAIYAAINRARIAY (P 0.05)

‘ - - ) . - " Il‘:
tuavanantwanavilaia T Tenang ARTIAIUNB L AN TEANTNRBUILAZAI WY
v v { ~ ' ..3 . ' i - - a vz
LANTUDAYLAWTTN NWARRTEAUTUNITERARAAARIINUARIAGNINENR (PC0.05) AVUUNT
< -~ 3 < - % ' <« ’ .
LUTBULNAUAT LARATEALUIUN1TARARAATARIN Duncant’s new multiple range test

v
“«© U -~ W - o~ J
IWIVTAVTIUNUNIABITITRAIRITINN 4.4
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4 D o4 L : 4
A1TIN 4.4 ATLUTANLIANAY LRARTEAUTUN 1 TARARR A BRI TUTAWIATa T a L ¥t NR 1S

v
- . [ d
3.7ﬁi1ul“’ﬂ1ﬂeﬂ1ﬂ.ﬂu1 uazﬂ1ﬁul;ululﬂu1iulﬁv G

§a11d1u ﬂ?ﬂul;ﬂ;u uaad1asﬁTu UWIRTLIY 1sﬁu§unw1daadawu
5aqau:ﬁ1 Lawt gy WTATIAG  fenua
(%) (g/1) (g/1) (%)
0 0.1 1.59 6.29"
0.1 0.63 6.41 9.83"
1:2 0.3 0.82 6.45 9.61""
0.5 0.9 5.91 15.23°
0.7 1.20 8.14 17.98"
1.0 1.19 5.96 20.13°
0 0.1 1.281 8.12"
0.1 0.58 5.13 1T
1:3 0.3 0.62 4.95 1259/
0.5 0.99 4.89 NAYC
0.7 1.05 3.85 27.27"°
1.0 0.95 4.33 21.94"°
0 0.08 0.95 8.42""
0.1 0.45 4.01 11.22""
1:4 0.3 0.50 3.52 14.20°
0.5 0.71 3.37 21.07°
0.7 0.66 2.96 22.30"°
1.0 0.78 3.33 23.42"°

- Jv o @ ) e ) 0 - - < a
a,b,c ... WranhildnyTiafuiaein  Taawusndrvadaelindrfgnieadia (PCo. 05)
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IL_l___1

BE¥RRYR

L

H 20
>

3 19
X

I 19
=

3 17
u 16
+ R

S 15 -
o

x 14

& ¢
T 4“/

1) T T T T
° 0.1 L] 0.5 0.7

% ENZYME CONCENTRATION
o 1:2 + 1:3 o 1:4

- 3 ) L} ‘ -
IU# 4.2 TeauTuntTAaadatenasTUTARTETAT A LN LN AR T IR0

v
1 M {
n1zgn1nnauﬁuazn1wutﬁuiutau1iunw¢ 1

< 4 2 v S o~
IMAITIIN 4.2 uaz:ﬂn 4.2 astuuvwnaa1w31uunqsﬁunqagn1naaqun
- ox ) B v 4‘5" v v ‘Q'g ] e
FERL 1zauuun11aaadaﬂuuuu11uu§qnutuaﬂawutnunuuaqtauYiutuunu CERERE NERE
‘ - - ' 4 .,3 . 4| -4.;
Luatﬂﬁﬂﬂtnauawtaaunav1zaununw1uaaﬁa1anuaazdnw1zuu1wnan11i1unaqLdun1sﬁn
no.: ' W M e § . v v lﬂ
Tnaawrinany  1:3 TaaumunaaUTuIRTUAYAI N L AN AUnAYLARTIENLLUY 0.7 % Tan
S T T oy ' - ™ ) TS
WINUNAALTNIRT az1ﬁ1saununw1aaadawugqqaﬂa 27.27 % 3I91aantddn1IzAINaI2

FMTun1Tnaaavaay

-
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. -~ 4
4.3.2 n11uLﬂun1aa1v(pH)uasauunu LIS RS
] *
- £l - o v
IMNIINARAINARTUTARTTTATIALENA NN 1TNARAYDE 3.3.3 TaA
uﬂ1éwgmuqﬁ 5 TERUAR 40,45,50,55 uar 60 °C  wUTAIIMLINNTARYY 4 TrBuna
. d.v s a
5,8,7 uax 8 uﬂTﬂ1ﬁu1§Ta11aL1nn1auaasdnﬂ1=n11naaaq1u3Lﬁ11suﬂﬂﬂ1uﬁm
uaauw3331u1u1a1tau TUTATLIUNIMNAL AL ATUIANT TEAUTUN 1 TABBRAY S Taawan1Ina

a & 4
AALAAIAYTURITIIN 4.5 uazzun 4.3



<4 - - 3 - z o
A1719N 4.5 dTurauaadasiTuluTaTLu TUTATLIUNINNAUAE TERURUN1TARATA A

lac1u1;u1lTa11atint§a1§§uuqﬁuaza1ﬁulﬂun1ai1otéu‘uﬂ1c 1

Qunqﬁ ALTUNTARYY  weawaElTy  TuTaTiau T5RuTUN 1188 AHA A
i UTRATLAY amua
- (g/1) (g/1) (%)
5 0.68 2.58 26.35
6 0.73 3.33 21.92
40 7 0.77 3.66 21.04
8 0.75 3.69 20.33
5 0.63 2.93 21.50
8 0.85 3.78 22.61
45 7 0.92 4.20 21.90
8 0.88 4.20 20.95
5 0.83 3.28 19.21
8 0.85 3.21 20.25
50 7 0.97 3r12 26.07
8 0.68 4.56 14.91
5 0.61 3.00 20.33
6 0.70 3.55 19.69
55 7 0.87 4.84 17.97
8 0.79 4.49 17.59
5 0.60 3.85 15.58
6 0.49 2.81 17.44
60 7 0.51 3.90 13.08

8 0.48 3.89 12.34
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TEMPERATURE
a S + pH A < pH 7 A pH®

4 g f 4 A
Iun 4.3 1saunun11aaudaﬂunavTU1iu1ﬂTa1Yatﬂntua1§§uuquuazaku

ﬂ . Q‘ v ' -~
LUUNTARIVL THAURDY 9 N1

‘ -~ ’ { U ' ﬁ U - - '
LUBLATIENA N T T U WUIIRIRITUL un1aa1¢uasqunqu HWama

v
-~ N ) - -~ as - J
TEAUTUN1TABBHA AR 1VAEBAIAUNINEDA (PCO.05) AeudasTUAITISN 4.6
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) - 's - . -
AT 4.6 NITIATIENAIMUUTUTIURR Y TERUTUN1TERATA 18 8A Y T TAY

1l1a11atintﬂn1?gnuqiuazd1akutﬂun1ad1et§u§hi14 1

Source of Variance df ms Fcal
Treatment 19 27.49 9.78"
A (BamaiD) 4 76.56 27.23"
B (pH) 3 24.35 8.66"
A B 12 11.92 4.24
Error 20 2.81

" usnarvaniliiad iy (P< 0.05)

4 - [ ' ' - ' -
tuaeﬂﬂnaﬁuanaGHQQHTUN18"11¢ﬂ1ﬁ7ﬁuLﬁun1aaﬂvuazguugﬁ HHaRATEAL
3 ' ' e -~ -a .,8 - - U 4 ..5
ﬂuﬂ71ﬂﬂﬂ“aqﬂaﬂqQNUquﬂ“an‘ﬂﬂ(PS0.05) aﬁuUﬂTTIUTHUan“ﬂql“aﬂT”ﬂUﬂun71
»
Aaada18Ta80 Duncant’s new multiple range test IvW3NTMNTINNUNSAR AR

- 4
ANAITINN 4.7
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4 -4 o . 4 - 3 0 e ‘
R1TNN 4.7 A TLUTAULNANAY LRRATEAUTUN 1 TARARA A TUTAWIT TAT I8 Lo (uATY

- 1“ ' - v
B'ﬂﬂi‘“l URZ ATNULUUNTAAIVL THAURINY

quuqﬁ AWLIUNTARYY  uBAWIBERTH  TuTATIAu seduiuN1TAanFA
LTubu 1TUTATLAY amua
5 (g/1) (g/1) (%)
5 0.68 2.58 26.35"
6 0.73 3.33 21.92°°
40 7 0.77 3.66 21.04"
8 0.75 3.69 20.33"°
5 0.63 2.93 21.50""
6 0.85 3.76 M\61°"
45 7 0.92 4.20 21.90""
8 0.88 4.20 20.95"
5 0.83 3.28 19.21°°
8 0.85 3.21 20.25"°
50 7 0.97 3.72 26.07""
8 0.68 4.56 14.91°
5 0.61 3.00 20.33"°
8 0.70 3.55 19.69"°
55 7 0.87 4.84 17.97°°
8 0.79 4.49 17.59"°
5 0.80 3.85 15.58°
8 0.49 2.81 17.44"°
80 0.51 3.90 13.08°
8 0.48 3.89 12.34°

- 4-4 s w1 a ' ) o - -
a,b,c ...¥asnddneTifud 19 Ta0uuandvad1viliind Rgnaedna (P<0.05)
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< < e .« a ° - v
FIMAITININ 4.7 uazzﬂn 4.3 aztuqunquuqu 40 C pH LTMRAU 5 Ua¥
qmuqﬁ 50 °C pH LTuRu 7 151:Euiun11éaaaawa§vqa A8 26.35 WAz 26.07 %
. & < ' ' I e - - ' -3 JQ
ANATAY TABNAVTHUANAINAR N INLATIAGNINANR (p<0.05) AANTTINAIMILNAWIITA
) v
UTurmaaw AN TWIRTATL ATIU AR DTN Taas N Tud dTe UASUTH I TUTAT L IUNINNG
g e -« d - ' - o a w ' e <
?qudaqanU1aunQndnaaanu1 uu11qquu 50 C uaz pH LTHAUININY 7 3IEUAN
o PN & o w 'V e N4 - LY e o«
§qn11n AMAN 40 C uar pH LTHAWININU 5 uwanid3 nun pH 7 asuaatlatdiaunian
<4 ﬁ V a v o« v - - v a 1 9«
pH 5 Luav3antdu pH naqmdun1=§n1nx1uau IVTNRANUNITUTY DH A2BNTANTARTIYEN
-l w. & v ) P . a w VO e
acuuaq;aan1ﬁdnwuznqmuqu 50 C uar pH t1ununaqtdunxzﬁn1nnnwnu pH 7

FmTun1Tnaaaiuaaty

. <4
4.3.3 111 TUN1TAAAKAIANL AN IZ Y
- - ~ v

niTneaadHaR TUTawtdTaTlattneuIon 1 TeaRena 3.3.3 Tan
WUTLIa1UN I THAAHATAAR 1,3,5,TUAE 9 TITHYRING 1R Tau1§§a7wé1u;ﬁun1zen16
|‘.‘ ‘:ula - ’ 4 - o
nauwtﬂu 1:3  TasumunaaliueT uaznauqu%ﬁtnan11aauiaﬂunqmuqu 50 C uae

ﬁ ' a v N — 453 4 ) '
ATMWMLURNTAA N LTHAUINNY 7 (uau I TUIar T Tatlat M IaaInUAaE NN 1TNAAAY
{ - A . g >

WALAT IEM T e aaw e T U TR T LK TUTRTLAUNIMNA  UREATUIAMNTEALIUNT

’ S 4
HAAAANA WANITNARAIUAAYAYTURNITIIN 4.8
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4 -~ - : - : "
A17T9N 4.8 UTHauARYIAsHTUTUTATIAY TUTATLIUNINNG  UASTEAURUN1TARARANA

1 TUTANTETA TR L¥NL AT L 221 Tun 1 TR AR 1889 1

ST uaawazuTy TuTATLAY TERUTUN TR AR A
TuiaTLu %quua
(#21Tu4) (g/1) (g/1) (%)
1 1.18 4.11 28.91
3 1.24 4.49 27.57
5 1.27 4.43 28.74
7 1.38 4.81 28.38
9 1.27 4.38 29.16

d a s » o sl A '
tu31tn1wzua1wuuﬂ1ﬂ11unaqnagan1auu111:azt1aﬁ1unw1uaaﬁaﬂun13gn

\, 'd ' b o ' i e . - - <
INTNNNARBTERLIUN I TARATAIAAB ) INUAT RGN SANA (PC0.05) AVUHAITIUAITINN 4.9

. - 'y -~ 8 ) -
RITINN 4.9 MITILATIENANRUTUTINEAYTEaUTUN 1 TAAARA AR TYTauldTaTlaL N

4 ] .
NLRUNITARATRIAR Y 1

Source of Variance df ss BS Fcal

1731 4 3.05 0.76 1.34

Error 5 2.84 0.57
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‘ ' ] (] ) - 2’, 1
tuaeaﬂn1zazt1aw1unw1uauﬁaﬂutﬂun1sqn1n1uuuaaa1saunun11uandawu
' deo - - ‘ ‘ a - -
auweuuaiﬁnqnﬂodna(Pio.05) (A1779N 4.9 HUALLWALURNITUTENARWAIITIRUAL L IR
£ 4 : ' 1oy ' -~ 3 0
J9taentdiram 1 iunq1unn1uaudawn1u13uawntdun1sen1nie1§nw1saunun11aau

da1miaan 28.91 % Tun1THARTUTALTETAT 2N

7 T $ -
4.4 n113tﬂ11zuaonﬂ1znnunﬁﬂtaﬁuaaqun1unw013713n511301ﬂ1au111011atin
&% 4 a ' " W {
Luau11U13u1lTa11atﬂnnuaa1§awnn11uauﬁawuLﬁunwsgn1n CRETR:VAS 1]
b YV a o {(de j » du A s ¥
Neutrase N7 iMaUIAANAUTANARNANNANKAL LUUIAYIVAIIE  NNUTUIATAIUDININNA

< 4 - - - <
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TUNITILATIENANALTENAUN N LANTAY tdunwzgn1nuaaznaaa WU THANA
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- o v ' '
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AT EN Fur A2 8T (desicator) ne17 TNt AUUAIT VU IMENTIEN A INUUEIR2BEDY
[ ] - v‘:u 4. - #
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UinraRa i (%) = 100 (W, -w,) /W,
‘ “-’uu ' ) ﬂv
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2.0 (AOAC 1980)
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5.101 (AOAC 1980)
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- Lysine Iron Agar (LIA) n13fta80y TSI
vﬁ » ¥ # ' ' a v
NLUY  Samonella  EWUIIRMITLABNLES LIA?za«iu?ﬂ&ﬂﬁetau11
" ¥
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l‘ o v
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v v
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. JI » »
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‘ ' W
- AR suspention avuudlan 3 MAR NIINUWAHNADT
- nAR polyvalent "0" antiserum a91u suspention wARLTA
4
polyvalent "H" antiserum avlunganday
{
- tﬁu¢d1aa1uuw RQannv1annanau (agglutination)n1Tannenautu
- 4 J ‘l | S | Qz L]
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