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ABSTRACT

The study of bromelain extraction from pineapple wastes which cores peels and stems.
There was the stem have the highest bromelain activity in pineapple stems. Bromelain was
obtained from stems using blender with deionized ice for 5 minutes, homogenizing for 5 minutes,
filtering by a filter cloth and then centrifuging. The absorbance of the supernatant of this process
was measured for bromelain activity. The result showed that the proteolytic activity of this extract
was higher than non homogenizing extract. The supernatant was then precipitated by 35% cold
acetone (4°C). The supernatant was repeatedly precipitated with 80% cold acetone, The first and
second precipitates were combined and then freeze dryed for 10 hours. The powdered enzyme
was statistically analyzed for the effects on the solubility of enzyme, total activity, specific
activity, yield and purity factor and the the freeze drying time had significantly effects on all 5
factors of the enzyme. The optimum conditions for activity and stability of powdered bromelain
were examined. The result showed that the optimum conditions were at pH 7.0 and 60°C. This
enzyme was steadied at pH 7.0 and 30-40 °C. After maintaining at 4°C for 24 hours, bromelain

had the residual activity at 93.86%.



naanssulszma

= dy Yo o :3 o a % - ey £
Iﬂﬁ#‘l*‘l'lu'ﬂlﬂ'ﬂullﬂ"l]ﬂ‘ﬂ']ﬂJLle“]'IlJﬂﬁﬂf:[i;li"mmﬁ‘lﬁﬂiﬂﬂleﬂﬁ ﬁ'l‘il']l.‘lf]ﬂilliﬁﬂ‘])’?ﬂ'l‘l’\l‘]ﬂ
=

mdude lddennurumasninyanavalsniu
- P, o el a P Yo X
YOVDUNILAM WAL.O1T gnBYIal 910130MTnu InsanudieeAnganlidlny
' Y Y aw v o Fiq W -
sErIRMInuaIIReuaz 1ianuenzvgUnsainlalunisnanes samdamsasemu
=Y o/ J
uf luTasanunien Iigndeauazauysaigadu
o 4 w o ' o A
voueUwIzAn 37, gule giumiuaz 8, 95805 meau leelioed Adlunaznssums
o [] Fi = Y 9/} n' dy
Tulassnuiruazsrelumsasomuud lulassnudies Wi ugndesngadiu
9 9 = = o g 1 - A:’ Ay s =1
VOYOUNILAMUNIMINNMATINF M szenannmuAeaieginisitaymsmil
a1 dmsvlelunisnaass

YOUDUNIZAUAMWOAULUMILANUAITNDE198 VouDURauR DU LA NI LR 1A

g

1 d'dwsl w {I o w -2 - 1
AATIUINNT YU NUAWN LU TAUUAYULURTL umaﬂﬂumsmmmmaw FINDINAIUNL Y

Yog

3 s o
W Tassnuientiuiiasvauyseidaod

o 9/ Ay
YANI AN

Yo oewd



a51iey

UnARgeN 1 Ine
UNAAGDNTHIDINGY
AnAnssulszae
GAPRILY
130T
a3zl

]
[ °

UNN 1 Unin

.

o

1.1 AUMagANUMALY
as s =y
1.2 Jagiszanueslns sruniam
1.3 auvavad 1A uiey
1.4 wafmaiieg A3y
UNA 2 NQURUATHANNTS
2.1 furlzsa
o a
2.1.1 wonumaasusaduilzia
2.1.1.1 MITmuNeynIuIsIuvesdulzsa
2.1.1.2 duguansuazmeininuesduilysa
4 = o
2.1.2 pantlszneumuniivesduilzsa
o o
2.1.3 Wugduzsa
o o A
2.1.4 Wufduilzsamlgnluiszmaline
2.1.5 mautdszlduilesa
o =)
2.2 ou lwi Tusiiay
" o 4
2.2.1 o' lani TusdiaunazmsGontou |l
2.2.2 unasvavenu la Tusiiau
2.2.3 quaviiamaniiveaeu el Tusiiau

Qrey o =
2.2.4 gaaianiameniwveuon Tl Tusiiau

2 =

[y



M131ey (19)

wa o o A
2.2.5 guavtianmsinuvesou e lusiiay
& N
2.2.6 sz Toamivesnulwd Tusiay
= o P
2.2.7 miwdaeu i Tusiiau
ar o 4
2.2.8 MITAYINNVUAIAIVDUDU Tare)
= o r=Y
2.2.9 MInTaeudInIINYes lasd Tusiiau
unfl 3 IFMIAURUMTIY
3.1 JagAu
3.2 a5l
L4
3.3 gilnsal
3.4 IEMINAand
= ) o = [] [ [
3.4.1 Anpnsanawy el Tusiliauanaiuaisquesduilysa
W & =Y o ¥ ar
3.4.2 Anwimsadaeu lmd Tustaunndrdudulese
3.4.3 AnwSunannududuresozd lausunldlunsanaznou
o = (=1 P ~ =
woutod Taadosd TaudwsSudundosas 35 uaz 190 4 lau
¥ ¥ ¥
Wusasinaoutludosay 50, 60, 70 Lz 80
344 Anyiilasenmuzaudumaiinuveasu ol Tusiey
3.4.3.1 gunqil
=4
3.4.3.2 Wox
-:;:: ] Y] o
3.4.4 gnwianneiinadonnuniivaou la

=

3.44.1 QUYQU
=}
3.4.4.2 WOy
3.4.6 MNTIUNUNITNARDINLIL Completely Randomized Design
o = o ] P ar
(CRD) HagMIMIUNTIEHA NULANA NN 1A DANT LA
4 @ g
ANUFDUUTBEAL 95
UYNA 4 HANIINAADLALINTAIHANINARD
4.1 Aavmsadaeu i Tusieunndiumevesduilzsa

Pt [N o =Y o W ar
4.2 ﬁnmmiﬁﬂﬂmu”lﬁmimmau nndaudulzsa

Wil
10
11
11
13
13
16
16
16
16
17
17
18
18

20
20
20
20
20
20
21

22
22
23



mM31igy (A0)

- g 9 o d 4q g
4.3 FaynlTunannudutuve oz s lauoun g lunsanaznay
o a d a 1 a
il InelFozd Tauduisudunsooas 35 uazl¥ezd oy
s 3 24
Pusndinaouiudonas 50, 60, 70 1Az 80
2 o 3 14 g s v = «
4.4 ANYITZOZNIAINITIRIU LT NI HAR DN THAMD U Ty1TKa
LY d' al o & =
4.5 Aneiadenmuzaudunismauveson sy lusiau
4.5.1 UMl
4.52 Woy
P ] @ o
4.6 Anyanziinasen1uadvodeu lad
4.6.1 gunnil
4.6.2 WoY
undl 5 aginanmsnaneg
BATSH1994
AARUIN N
MANUIN ¥

MARUIN 7

23

25
27
27
27
29
29
30
33
34
37
39

43



15UYAIT1a

- v
M19199 %1
=Y = 4 s o =
2.1 ytinupensaosdl lunitlussfdsznovveaonlay lusiiau 10
=y o -y a; W ] ] o
4.1 wavesnanssuvasey lax lusiiouiada ldnndiuaguesduilzsa Ae 22
o ot [~ 1 w :; o
uny lien SrduTasnsatlu e s win sawsuthudslsen looou
o, Qs e Py 0 o =y 1
4.2 wavedsmisanawu sl lusinunnddudulesad035nsaily 23
o [] o =Y L4
wazm s uswduTaTus ud dhioar 5 wid
o = o 9 o - a
43 waveanmIanaznawey lyi lusdimuanirdudulzsa lasosd Ty 24
A A Yy ¥ A 9 Fi, 4, Y,
4 paruassoa naNududusududosazas uazanaznoudiasen 2 11l
anudududovaz 50, 60, 70 uo 80 (Huat 90 wifl gaunnil 4 ssrnaiFus
0 v [~ { o
44 WYDITTUZIAM SRR BVVLTTeNUTINTT oz 8, 10 uaz12 52114 25
o [l Y 1 d a 3 =
NUNAADNITAZAIEUAIMIUFTDNINY NN TuTInuavauey oy Avnssy
o 3 o o [ s =
Tumignuavetou lwil Sesazueinald uazdmuniesnnuusgn
4.5 manuuanaeesalivddynesafvesmsiiusnyeu sl 30
Nguunall 4 parniwarEoe MDA 2, 4, 6, 8, 16, 20 Lag 24 $2 14
ANTNAANUIAN 1 LAAINITHEUTUIEHINTITaSET N LazaIsazals v 37
a o't T 1 a
vasmsazaeneamminies i ladnsaalandesns
AT HNIANUINA 2 HEFAINITHAUAUIZHINTAZa1Y A LazaIsazaly U 38
- w o [ v H
vosarsazawgmsativos I laansaa19fideens
MIMARLINT 3 MsTaminisaaniunavesasazawinasgiu nlsdu 39
a
71280 W1 WA g
MINMARUINT 4 MITamnsganduuasvesmsazawanasgu Tlsau 41

A5 19N ANUINT 5

Bovine serum albumin # 595 uﬂumm

= s T ao = o
NANTIANTIEHANILURAA 1IN T OAvEININI T RO T 43
Tusaunadaldnndrudequesdulzse Asunu nlden drdu

¥
Tasmsarlu flunar 5 wif saduihudalraenlessu



150NN (AD)

a Y
A1519N ¥
H P28 o T an - = [~
ATNMARUINT 6 HANTIATIZHANILANA NN IFDA VIS IS Taudu 43
4 paraios AnNuduTuSududosas 35 uazanaznou
a AR Yy Yy el '
munsanaeutuanudududovas 50, 60, 70 uaz 80 Hilwane
¥
a LY ot =
nanssunanuaveaou lanl lunmsanazneieoulal Jusiau
nnddudullzsa
i P=Y s ] o - = [~
AT UNANUINT 7 HANTATIHANUUANA NN N AAAYDIYSdesd Tauidu 44
- 4' Y ¥ oA gy
4 perasos AaNuydusuduiosas 35 Lazannznou
- 7= I~ Y oy g e 1
muasnaesluaNnududuiosns 50, 60, 70 uag 80 NUHaRD
¥
= o ar o
A9NFIUIUWITNIMLAYD B Ml lumsanaznauey lad
Tustiaunndduduilzsa
4 = 4 ' aa = = o
AT NMAKRUINN & NANT RATIETHANVUANATIN ARSI e S Tonudy 44
4 srnalFe s AnnuuTuSuAudasas 35 aznnnenoy
ok W, - Y g g A \
Wunsenaoaduanudududovas 50, 60, 70 uaz 80 Ailnade
9 9 o " =
Sovazvoana mveaeu lad lunsanazaeueu Tl Tus Sy
o ¥ LY
INAAUTUL IR
A; = F4 ¥ aa = = E
AT HRMARUIND 9 HANITAATISHANHIANA 1N ITaAYeIUT U aBed TauEy 45
a A gy A g oy =
4 BIFUFRIBEE NANURUIUSUAUSosaz 35 LagannzNEUAL
¥ v v
afanaouunnududuiovas 50, 60, 70 uaz 80 fifinados 1y
] = = o = o s
whvesnNuuTgnivesen Iyl lusinunndrduduilzsa
A1 MNARUING 10 HANITHATIETANULANATIN T BAVOITLOLIBIMTRIRY 45
1 o { @ nld ]
HULLHEONUTY NTzazm 8, 10 uag 12 92 1ue AUNaRoNTs
¢ o ] T =
aza1wvoueu laindinndumsusitonudaaz fangsy
d
Hanuavoou Tl
AT HAIARUING 11 HAMTIATIEZHAIIANA NS TDRVDITLOSOAINITRIES 46
] =1 : O tﬂ'd '
HULLTERALAS NTZEzaN 8, 10 uaz 12 $2 1y NiHaRens
azauuoaeu lriHaInINHIUMSUTEonuT Y LazRanT U e

¥
nauavoaou Tyl



15U YM519 (719)

K v
M1 i
P = o 1 aa o
AITHNANUINT 12 HENT BATIEHANUUANA N NADAVOITLOZMINUAT 46
] 4 o o { v
QUDLFEEALYY NTzE2a 8, 10 uag 12 ¥2Tu Nlkadems
¢ o [} 1AM o 9 9/
BLA1BUDUOU lBUVAIINHIUM TUBITONUYS uazdovazvowa 14
A5 AIAKHLING 13 HAN1TUATIZHANVUANAINIADAVDT T oSN LTS 47
] o :; o Ao 1 q
LULLBIE RN NIz 8, 10 Lag 12 %2119 Aiinadediuu
1 - QJ
(YIS NTAY
{ = o I an 1 o
ATNNARUING 14 HAMFANTIEHANUUANANNHADAYDINAVDIAINVIUAIAIVDY 47

=

o a ot & A o 1A
Lﬂ‘uq“lfllﬂﬂﬂ?ﬂi]ﬂﬁﬁll‘ﬂﬂﬁlﬂuvl“]ﬂl“l’llﬁﬁ?] WaMMsuUENgUNu

a

4 pasnmaien ussuziaan 2,4, 6,8, 16, 20 Az 24 1 Tu4



mstiygdaw

sl
2.1 dugwImeasmeiniavosdullzse
oA 1 = o = ! o ]
4.1 WavogMHalinvIaudefvnssuva o lxl Tusiimudieninmsu
o =y =}
oulasifgamngdl 30, 40, 50, 60, 70 uaz 80 espruvaFya Wunal 20 R
= =; [ r o= 1 4
4.2 HavesyRMINzaNaamuvauou lwi Justiau Taonsuueu las]
{ T @ = o -1 o o
NAeYA1e 9 N Aedmsaies(fiow 3-6) az ldeamnivles (o 6-9)
[~ =
Wunal 20 WA
T [ e =% 1 = é o [] o
4.3 wavasnanuasaavouou le lusiinudenamail ievhnsuuonu T
nganail 30, 40, 50, 60, 70 1a¥s0 BT Wunan 1 ¥ Tuq
1 [ o = 1 [ ot & d'! o
4.4 WaYBIAIANUAIR VDY T JusTiaudaanans syt lainimae ot
mstufiguvgil 4 ssmesadomiluszozinm 2, 4,6, 8, 16, 20 naz 24 219
a o = [ 1 = o
4.5 #avoInNUAIAIRaNesY DU la] lusiiauden1vaannTsuvedow el
1 ! Qo ] o = o Ld
Amde devhmstueu s lumsazsmetnsaiiwies (Ao 3-6) ua

= ~

a 4 o < i
Hoamaiivies (o 6-9) Wlunat 1 5213 Hgungdl 37 sseniaroa
d’ =t ¥ A
silmanuni 1 asuiasgu InTsGumnsganauues
NANULIIATY 280 U1 TULUAS
JUMAanUINA 2 N5 IMLIATFIY Bovin Serum Albumin NIszAUAMMNSY 100,
200, 300, 400 Loz 500 Tulasniudeiiadnas Amnsganduuas

ANE1INAU 595 w1 luuns

o

27

28

29

3

40

42



[

1.1 NuwRsANNTIAY

24 =

as < A < b= = o sé
fFuzsalufsmarsygivrianitsvesyszmaIne TUSmamsrdiaswouunn &
3
nandntiaziirluiad e Tavase vazdruinneziidhdgaamnssudulzsansedles 1
4 Ao qya a & o ' 2 o ¥
gammassuiiismih lviveundeniindulesannuie wu nlfen uou 1y uazdrdu
' o Qy o i o ' d o ' o o A
lagaunmaenavaril daulaiminldulssdae 1@mividudsgu wu o nieemisdad ¥
s e s v ‘syd 1 ‘; [ 9 [ Q =1 r's P
pandusmailyanmemsaaiac uazninmsdua o Iuduilzsaiiiow las Tusiiau
k4
agiflusiuiuinn lamainingiweundonanndnlesalanmmzdudidu vuiy
o = = o" = ] 1 r
IngavTumandaen Tl Tusleuddiyasmemsaaiagani
o =y 3 a1 v A oA : Y a o
ouland Tus Tamiuduow lalissansdevamolysiu fhiwin luona 23 filasady
o = A A = <2 s = & ' o a o =1 e 9
idnvaiziey Aol lod Inugnm lsamuRenreuasnuwadn/d1ng uazlauauiadums
[ a 3 a o o o ) 2 a o 9 ¢
oniary uazdudednyuenissuduluneuvouien Joytugmiwldse Tomiadisuinuie
lidezdugamunassuemis mdnron Wenmis gammnssuinuasae uasindifyie
A o = ot ' ' U = g I
gaamnssuodssmusa lusdaunlefnu lsan1eg 169y mssnauaniediag
o o ¢ = ¢ a
Tsa'ludodniay deolueuleddifidse Tomivatod 1 lunanisd s18ed@nyinisnan
o = o [ J a ! o
o lai lysitaunindrdududzsaoguua Tduluniswaateu el el 1u 141y

Y ' A '
Qﬂfﬂﬁﬂ‘i'ﬁuﬂluﬂ']uﬂ'lﬂ"]ﬂﬂﬁTlﬂ']ﬂﬂllﬂ

s 4
1.2 Inguszasnveslnsanuming
d‘ =S cl [ o = o 9 a
1. Wedawanzimuzanlumsadaweu led Tusimunnhduvesdullesauas
° o* = =y a"
msiuey T Tustiaulduigns
4 =i 1 o o =
2, afnuaa Mz imuzandensiauvoseu lani lusiau
4 - [ ' o o -y
3. Wefinwanenmins auasmauasrlvoueu lal lusiau

A g as = o =
4. wefny1nITNIT Iunswaneu Tad Tusiauluging



1.3 ‘ll?)‘l]l‘llﬂﬂ]ﬂ\‘liﬂiﬂd'luﬁ!ﬁﬂ

=2 A ar L4
1. ﬂ’ﬂB'I’J‘ﬁﬂ'liﬁﬂﬂlE]ullﬁﬁJ

=a = ]

= ey 9 o = ¥ ¥ 2
2. A Ismsiueu Tl lusiaulvuSansunsdu Taenmsannz noudluesds 1oy

9

3. AnyIanME Mz audensauLaza N veweu Tyl lusiau

1.4 wanmadeyldiu
4 e of i @ o ¢ - = |
L. weldldmsimnzanlunsafauazsi lfiow lxiuS qniures

4 ° 4 ¥ T v 4
2. naanzimuzarlunasinuuazanzNiNadanIn NuNIE v so U o]

¥
1 ==

A ‘i‘_l LY A & = a  w oo
3. IWBL ullu’lﬂ‘lqﬂluﬂ']51“]11'@\31;1’1ﬁﬁ'ﬂ\ﬁEluﬂTiNﬂWWﬁG]ﬂmmmu“ﬁﬂTq@ﬂlu

U



UNnn 2

NYUYUAZHANNS

2.1 dudzsa (A5%0, 2541)

o - d,.’ = @ v . . aM a o1
Fuilzsafluislufosdoadaeglu  Family  Bromeliaceae fi¥0Ingimanii

4 @ M da y 3 = o . £
Ananas  comosus  Fulluwyl ludsziandmh uazlaonueniiuawdiu lueriwiu

¥
=

= a :: ar 14
indeaseudu Waluaszgatilsznoudan 2000 adld vinianua 46 e WuAshvuluwe

v
o = ]

¥ o a = ol =] a
founazdoudu  Tavidusduiiaeglunddewsnt SwsanilsrtlFdnnulundduoso

Y ar 4 ar @ o QA o g
azduan dudlzseisduneuazivdssnuiulifesadFdifon TowalFdhlflqniie s

o a o o3 o o = 4 .
wududule varidaldlgaiiuldlszduasdiuemisdad Hudnyilanilele Bromeliads
3 @ d a o d A oa o [ LYY o
Wuldlszdnvesniowsn SadluiyTusmiidammasudnfudulzsa yuiy
o o =4 - ) = ar 1 d"; =] Cidg‘
usswysuvesduilziaustiia o1efiaugeds 10 was Ay luiiamartsianuadiuisiiy
= o = @ g ] =) :I o =§ -~
wuun Taduen dsndwounn luuey sazlivuievisaamsgadeon dulesadannd
‘2' o = =4 = ) ar r t & Q'l é H
fufuialundvensnld uallegdulduninszoe lfuadounaz foutuialan ded
' o 4 o o o :’ o { ) o =t
Tngazilumidgninens Inanaaa uazuthniwald dudzsamlgniulasialdeziiany
v
qeilszana 1 was dduseedu uddmvesiuuazfunenszverveeenu unasilyn
g = Id' A Ao or = 4 ddy ~ =
dinlesanlngyiiganenizarnvvesaniyewsn dainuilgn 1 lu 3 veslan uaznis
duilzsanszileslédfedovns 60 voalan sosasly)1dun u v51%a vaziding In
é a
2.1.1 ngnumaasvesduizsa
a o ¥ s o 2 A e
MmNy IMIFTIMedungnumaasyoddulsesa umsAnyuiodann
t - = o = @ o Y] g =i
TlganuimedAnndweynsudsuduguinauasiugmansvoadinlzsa weldhii
P - vooA o a o A 2 Ya o oo @ '
msiisuiRbs g iivyia@siuuazNyluadnlndfosdu duizsagnineglutlszian
P A 4 (uy ] 9 = =] VA oA -
T8 ey Tunediiotsudeen 1Aty 3 vianmanmanuilusgde nquiinsadulala
¥ 1
UTINMIDIMITUUNUAY (terrestrial) nquieiaudy Tauuduldi Tasiisinornendondlsd
. P A = 1 = ) = . 1 oa 1Y
(epiphytes) Lm:ﬂzjnmiﬁmumﬂﬂaguuwmuﬁi'ﬂiﬂuﬂﬁu (saxicolous) ummuﬂzingﬂﬂﬂ
' ' R T 1w ' a v Y 2 o A
oglunquisn AoWadu wdnlidnyuzunediwesiylungui 2 Arumileudu aande
o : ¥ s d 3/ ~ d o o o : g/ ° Y ]
annsanviver Bawyenluididntes uazliwaddmiuduiuer 1 luly v linuniude

¥ ¥
ANINLLHTALAY



2.1.1.1 MITWUANNBYNINITIHUDITU 50
Kingdom Plant Kingdom

Sub-kingdom Spermatophyta

Class Angiospermae

Sub-class Monocotyledones

Order Farinosae

Family Bromeliaceae

Genera Ananas and Pseudananas
Species COMOSUs

Scientific name Y9332 30 A9 Ananas comosus (L.) Merr.)
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wen  USudyaimsvadeuveufeniialiwaznaeaiien dudaniseiyvouilesen
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=
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(Hiladgn3, 2530) Weadaou lsdudrszdeaimwrhldianududunazuignimuiv

Sq o 4 ¥ 9 = - Ay
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Sowvag 35 uazasinasudulid ldUSuimdovas 56 9z ldwadnga (nus, 2529; uniistuaz
iU, 2535)
Heinicke (1957) finuinmsanaznoweu Tl lasldezdTay Tasidulann
:' { o o a  da . '
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=
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oo Tl luanizh lumuzavereildieu lwigadsfsnssy duiu
o 2 S o w Y a Y 2 oA = ad o
anuastaiufedrdgenn Tasmwizmindesmssaanianisd 39imsAnu3smssnm
o o 1) 1 1 o o
ANuRIFU e Tl TUsTiay Heinicke (1957) wunmsnuesma leTasinudalaasll
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A = o = o aan a
Heinicke (1957) #539@0UAInssuvo 0w lud lusiaulasknl§asersy
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o :’ a d w & ]
aunsemaTsAu i uudsdumeaiiudou (cot) 99z s1vanniuniiie MCU (Milk
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o A an o ana o o
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{ o LYl o’c; ]
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o io o s a a
anududy 0.05 uasuoa IUBISTUZIANAINUA MUIUAINTSUNASATUSUALVEINS
= = w ot - ¢
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Huang  (2004) firn1siasizvinenssuveatey lyi lusiau Taold
v
. = = [~ Y] =y =Y
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L4 J

aoe ==Y = s aa o o o @ |

6 Hadniuaoladans Usuing 0.2 ¥adans uazezdwatWilosanududu 10 Jadluars

o ] -~ I'd 'd = -
Wo¥ 4.6 NUszneudrnIndaiFounan lsannumdudy 0.1 Tua1y uazusa-sansy
9 9 '3 = a0 oA Y Y w ar 1 A P
AmANYu1.0 Tuais Uuias 3 Taddas wouldidndu uazdaninisqaniuuasi

ANNOINAY 400 U TUINS
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Grabovac  uazaay (2006) in1sasusulavlusiiauuuednisy

. = o o =t . 4 ]
(Heparin) Lazinsizhfonssuvaaou lyiain wis-1ulasiuen ( p-nitophenol ) filaay

o = = =Y
99NU19IA N- @ -CBZ-L-lysin p-nitrophenol ester ¥o410U ly3i Tusiiay lnady Is@ouazFian
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THires anududy 30 ad luats fiew 4.6 1USuag 2.6 daaans uazarsazale lusiau

VoA = =

k4
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o o =Y Y] @ e
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= o [ @ aas )
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g o an =y = { @ 4
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3 ¥ ¢ =t = = Yy 9 o A 4 @ A
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Vall'es tiagamg (2007) asdagouivniinvesion lal Tusiaulanduas
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o o a s = o o o Y 9
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1
d 1 a
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Habib wazamg (2007) Mnisasisdeufanssuveusy ladlusiau Tay
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= Pl
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3.1 ngav

duilzsannlidulzsad Sunedafiv SanTavays

3.2 msAN
3.2.1 s ldmadevuRnssuvesen s #o EDTA Sawmdu vemmaries
U waznTalasnas Isuedan
122 msniinldanaznewenlsl fe oxdlau
32.3 w19 lumsmi TasAulan35ms Bradford’s fo Bovin Serum Albumin,

Bradford’s reagent 1X

3.3 gin3al
33.1 insesdaans
132 wiedSaiioy
3.3.3 gRavauguunil 4 earumaiie
134 wsesanlnlns T Iafmes Ranadwilentond uazaiinoons
13.5 inFoetlumios yaznasad MU Iaf1e
3.3.6 m%"aﬂainﬁ'luffuuu“l%’ﬂﬁ"ummﬁqa (sonic homogenizer) Tli}n 1azgnena
337 Wisedai
3.3.8 (AS0IAUMS (stirrer) UazLLMER
3.3.9 1n30371lu (blender)
3.3.10 o3
3.3.11 00 Inilila (autopipette) uazn3al
3.3.12 itla unzgnotanasananns
3.3.13 vImlSudSuiasvuiaa1es wazuedn
3.3.14 voeanAaes Hasinanasanaang

3.3.15 U119
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o W 1 ] ] o = s 9 @ =
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1:1
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gungil 4 ssruaiioe Whuaar 20 Wi Hudula
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fianans wenlmdnny dmalin 37 esrurados 1Dunar 30 wad 1 1 thavdeadae
d t { = =
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aanauei 280 w1 Twwas i 18 I adenswlnesg
5 o L ' . . - :
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CDU A1 Casein Digestion Unit Munuds Uifsenou lmifidosndun Moy 8.0 gauvgil 37
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3.4.3.1 dasazaeeu leiwmSonla 100 Uadaas Binezd lauduy 4 pee-
= 9 o o ny v A o =4
waisadesay 35 volSumsasazaroeu lanl nelvanaznou 90 UIN A 4 T aSd
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3.4.3.5 nznouen 1wl 18 1dns19mfenssu (activity) veuou lainou
° Y] A ° Y ' A ] A ot - o o
MINUAIN VAT OIR WALV VLTHEONUVS ( Freeze dryer) iionlToufoumavaanisviuia
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Subset for alpha = .05
#hade N 1 2 3
wikan 3 3400
uny 3 .5600
s 3 3.1600
51g. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Subset for alpha = .05

ACETONE N 1 2 3 4

50 3 89.1000

60 3 94.2000

70 3 219.0000

80 3 352.7800
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Duncan
Subset for alpha = .05

ACETONE 1 2 3 4
50 3 9400
60 3 1.1800
70 3 1.5000
80 3 2.1900
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.

4 L= T4 t oo = )
ﬂ151~3ﬂ1ﬂﬂu3ﬂﬁ 8 Nﬂﬂ‘li']Lﬂ'J"lzﬁﬂ']'l'ﬂllﬂﬂﬂ'lﬂﬂ'l\‘lﬁﬂﬂ'ﬂﬂﬂﬂﬁll'lﬂlﬂx"tfiﬂluau

= it v oy oA oy oy 4 &
4 DIrIAITIE AN UAUTDEAY 35 LATANALADUINIAT
Aoeudunmundududosas 50, 60, 70 uaz 80 NiMansYovazYDS

-4 L L4 < o ¥
waldvououladlunisanaznoueulay lusiiauangiau

duilyse
Duncan
Subset for alpha = .05
ACETONE 1 2 3 4
20 3 18.5600
60 3 19.6000
70 3 45.6300
80 3 73.9900
5. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Subset for alpha = .05

ACETONE N 1 P 3 4

50 3 .0900

60 3 .1200

70 3 .1500

80 3 .2200
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Duncan
Subset for alpha = .05
TIME N 1 2 3
12 3 152.4000
8 3 379.9100
10 3 389.2200
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Duncan
Subset for alpha = .05
TIME N 1 2 3
12 3 2130
8 3 5660
10 3 5950
Sig. 1.000 1.000 1.000

Means for groups in hamogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3,000,
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Duncan
Subset for alpha = .05
TIME N 1 2 3
12 3 12.8300
8 3 31.9800
10 3 32.7600
5ig. 1,000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
2 Uses Harmonic Mean Sample Size = 3.000.
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Duncan
Subset for alpha = .05

TIME N 1 2 3

12 3 1300

8 3 3450

10 3 3630
>ig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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Subset for alpha = .05

TIME | N 1 2 3 4 5 6 7
24 3| 2.7500

20 3 2.7800

16 3 ' 2.8000

8 3 2.8700

6 3 2.8900

4 3 2.9000 |  2.9000

2 3 2.9100

0 3 2.9300
Sig. 1.000| 1.000| 1000  1.000 238 238|  1.000

Means for groups in homogenecus subsets are displayed.
a Uses Harmonic Mean Sample Size = 3.000.
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