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Bromelain production from pineapple stem and

application for tenderizing meat powder
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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%.
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~ a M VoA A A o ' ¢ ' ™
waea Innunedaluesiieds 3.0-3.5 WONTAINN 2.5 iz luneda (Su azan,
1975)
d
2.2.6 Yszlemiveaonlailusiimy
& o = - 1 aaa 1
Dannenla lustaudanuannsalumaswfisonmsdesmsdszian
[] Y] L4 4 o
Tsauudonsuew ey uas llsautuq Saimsildszgnd19lugaamassy
1 1 o o s ¢ a 4 1 w
A9 UGN Tu@mﬁmﬂis11ﬁmsuueu"lmuﬁ"lﬂ“l%"lummamﬁﬂ'? ioretlaaiuns
Lﬂﬂﬂ’ﬂll‘llu‘llﬂx‘lmUiluﬂlmulﬂ‘ﬂiﬂ‘HT (Heinicke 1182 Cortner , 1957 ) mmwummﬂwauua“
USuimassunnile mﬂmuaumu °1$’JEJL‘§Qﬂiu‘lJ’Juﬂ'liﬂiJﬂu’l‘]_lﬂﬂﬁGlu (Use1asy, 2526)
m‘lﬂmmumu"lcnuimmaumummmmsfﬂummﬂmﬂ@uiﬂmu“lumuu'lﬂ muum%
o o =
mmﬂazqmi%’iumsNamuUuwmumu'lcnmﬁumm‘lﬂ ueﬂmﬂu“luqmﬁmmsum fims 14
o a @ ] 8 1 Py ] [
oulef Tustiauludiensre80001113 81910WII5 (Hwang, 1951) 1Fyreazaeiiionnou
Bndisduagn 1415 uorufoniay (Hunter 1ag Henry, 1955) ﬂumﬂﬁwmmuaumaﬂau
Hon 1Jmﬂsami"lﬁanﬂummmﬂﬂwa“lmm"waemaaﬂ fJ‘lJENﬂ'IiLi]iiU‘llﬁ)\‘lmEN’z)ﬂ
v
piieitafinegesnllninuauna duaSumsgadudienasiianie (Gregory Uag N.D,
Y
1996) uazdalflugaamaraudug wugaamnssurlennils flevi i weuaz judu
227 mananeulrilusiiau
o =S I~ o T g A @ o 3 a
u e Tusiauilueulvdnegluiletovesdudzsaasiuniinan
" a 9 @ ° Y 4 1 ' d 1
mu‘lqmimmammmﬁﬂﬂiﬂﬂmim"lwmammmmzﬂaﬂﬂaamu"lwaaﬂmmm%aﬂma
ﬁuuﬁm wumwﬂmsmw mﬂaim"lummmmmﬂﬂu nieldusudousmfumsld
mmﬂumqamuawa Heinicke (1957) ‘W‘ummﬂ&mmm'ﬂua@ammmuﬂuu 39U Y
mmmﬁﬂmau"lcnumﬂmmu"lﬂmﬂmﬁﬂﬂammmuumaaﬂ%mmﬁu"lmaﬂaw 36 Y9I

[ ag v 9

dwingduiidendon Su uazaAmg (1975) asaey lefngidudulesadieisoanie

audn udailumdssdrenausa 5000 souApU1N Nyl 5 paruaIFea Wune
- 2 @ ) ay v 2 & y a Y 3

10 41N yennnhlumsasaeuladinsAtlusuihnduuasilumisenienuss 10000
1 4 a = I =

soudsU1 Ngungil 4 sruTAITYT Slurman 10 Wi (nu, 2529; undis1 uasAME, 2535)

e umiﬁmg1wmwmiuuamuﬁuﬂvmmmﬂﬁm"laiﬂiiﬂ“lwwaﬂmwmmﬂuiaaaw 21-25

(ﬁﬁﬂﬁq*n%, 2530) Lﬁaﬁﬁ'ﬂmu"lcmumfnmmmmm“lwummmmmmwmﬁmmwwu

iﬁmu (2530) wmwmmwmummawiﬂummmwm‘lummﬂmwmuum

¥ounz 65— 70 uauu51aanmmi@\ﬂmﬂauﬁmﬂﬂmaawimuLauﬂiwwuﬂuﬂimm
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¥y 1

Zonaz 35 uazndan geuduli s inadosas 56 1 ldwadfiga (nua, 2529 ; uadis1uaz
2z, 2535)

Heinicke (1957) Sawmsanazneueu 1ol lasldesd oy Tasthdaulann

|
o_4 v o

aa of '
i el a3 AT He (reducing agent) a1/ 1R Tianundndu 2 005-0.01 Tuans uag
Usvfieyliogss 3.5-5.5 i3 amnaznouonlwidreesdlau 2 mumu Iﬂ&l‘uuuiﬂ%“
anazneudIeed Tnwdy (lszunal 1 sssusaitee) Wududouaz 30-33 Tﬂaﬂimmmwm
Lﬁemﬂmﬂauiﬂﬁaudmuﬁﬂﬂ ‘ﬂawmuu'Nu1mu°1ﬁmwﬂm:ﬂauaaﬂﬂmumm
a g a S P o
annznoualuesd Inueudosar 60-66 lagiTuunavua 32 18nznouou taided il
) d o [~ ° & a
fudaTao19ias oAU LTI (freeze dryer) idaiwnuaeg Idion Iyl Tusimududu
Aaa '3 1 )
Tuﬂmwm/’i'\mﬁﬂ%ﬂiimamu“lmuﬂizmm 300-2200 GDU (Gelatin Digestion Unit) @9A3IU
1 = = 4
Su nazAmg (1975) Anyanuhnmaanazaeu JusiinudlsieTausaneged
Y v ¥ 9 p A & H a o
RuduZosag 40-60 92 ldnznoueu lmigega NS pe19RNAZAB WU 2 YUADUADTUADULITN
219ANA ﬂaummmﬂnLuﬂwmwmumseaa“ 60 gaNil 50 AT U LEAASNDU
ol dren s saunsoannEa 6500 souABMId e 10 W ummnm‘"ﬂeuaﬂmqms
o o
LoanegemduduYesaz 50 udue1 i oulgiildausafu 13w 60 Su Tae
UgAsanaiivsdosay 13
an a = =< act o a 9
Hiangns (2530) Anunisnsanazneweu lad Tusiiiaulavmilansaunu-
a 1 9 =Y 1 3 9 . a T A 9 P 4
fin wuins lEnsaunuin lugaNUNIU 2-4 nfunaansezldsreiinnnzneuion lal
gonn ldwniige
o g dy A e A s 4 o y a =4
Apte (1979) Smsanzdsuioedililzsaoataou el wazilnusgns
[ =Y M g L4
TﬂtJmimﬂmﬂﬂuTﬂiﬁuﬁaﬂ%%Tﬁumﬁwmawamsﬁnuiﬂa“l%’mwuﬂﬂcn% 100
3 o = = a 'L 1 a =
(Sephadex G 100) udamslseuifeufanssuveueu lanluunas sy 23S AL TAYDY
-
RIGIGE)
% d a o2 g a o
Rowan Liazaale (1988) Auwuieu laioziuiu1du (ananain) Fadluganou
4 Y] ' a o a =
Tsdion fuenldiinaisasansuvesieuladTusiay Tasnshilduiqnidau
ﬂi:',‘lJ’JumiIﬂﬁJﬂGliﬂi’IWW (affinity chromatography) U1 Sepharose-Gly-Phe-glycinaldehyde
semicarbazone LL’d:ﬂﬂi3J’ITGliﬂﬂﬂﬂu‘uuuﬁﬂtﬂaﬂuﬂi%%q ( cation exchange chromatography )
dy 1 4 Py :’ w =y o =3 [
1nmsnaasstinui eulsfeziunuduiiiminTuaga 25000 flaarasulndifiveny
o =Y a :‘ Y] a ) 1 LY i o 1 Y P
o'l Tusfiaudiiima Tuana 25000 Alaa1adu A19fuasINaNUIIMIZAOTUTATNN

Fual! InauwazTsdu
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Doko ( 1991) ﬁmﬁﬁﬁﬂmu"lcﬁﬁmﬁmumm{ﬁuﬂzm uazhldusqns

Tat1% 1y Tasfun3su ( microfiltration ) HimmiusuUYLIA 8 ﬂuiﬂimmuazmaamwwa—

mﬁuiﬂﬂmﬂ%’mmmum molecular weight cut-off 1000 A1AAY AoInILINTg

anaznou TUsau 2 a¥q oo Tuiisudanlnfiouddouag 60 uas 70 il dans usua-

Fadh 27000 g gaingd 2-3 esrnisaiod wagii luzdonuda Tuﬂwimamuuwﬁ"lm@ﬂav

50 ssadai 185 TusAudevas 98 pazwusen lsaanuansalumshaueanssgnin
.
aszaumsmldusgns

22.8 mivnmanunsiIvesesla

L4 a

mmau"lwaﬂ“lu'dmawm"lummxﬁnmwﬂmau"lwqiymaﬂfuﬂﬁu Faru
amunsi R adiudsdfiann Ttz ningeamsHaan1ansf JdimsAny1ITmsing
anvasiiavegou oy Tusiiiau Heinicke (1957) wuhmsnuesale Tasiouda lidasly
”luumﬂmau“lcnmwmasﬂymmmqmmamu"lmﬂ'lﬂﬂw wenenasafimsldassaadis
Susresnmanunsiveaoulal  Heinicke wmwmmsﬂ%ﬂiﬂmuimamﬂuﬁmwu-
anunsin18Tagennoglugilnsawulaon g cinaelwmduy Tndaioy won Tuile unaiion
uuntiisen amsumuimammwﬁﬂ@uq Taveraduluseafiaieu lad Fuluhadande
Eulunznoueuladdendouuds 9I103109UVBY Wiseman (1978) nuhwedeiau lnanen
ﬁ'mﬂﬁmmmf‘%’auammL‘%'Emmmmﬁﬁaﬂﬂizé’uuaz%'ﬂy1mmmﬁ"maamu"lmﬂ${ i@ liaag
I suemaiiesnnern s uaany uneiifaRant (2530) nuimnldTmdouma lu-
aa'le anududu 0.01 Tuas wiedmaiulalasanolss anududu 0.0s Tuars ¥aevi
1 oulasiates fulduu Tasluszeznm 79 sanssueu lmiaanufivsdosns 8

2.2.9 msasanaeufonssveey lmiluslimu

"lumimnﬁauﬁ%ﬂi:mmu"lcnaﬁ‘u5ﬁmuﬁwma'ﬁ%c‘fh‘lumimﬁﬂﬂﬁﬁ%
dra it mﬁ'ﬂﬂmﬁuﬁmumﬁw’qmsEiaﬂﬁma’mﬁﬂizﬂauiﬂiauuazmﬂ%aﬂﬁﬁ?mmi%‘u
S udeuveoelsAuuy (milk clotting)

Heinicke (1957) asangevfenssuveuen lai TusliowTasilgaseny
Tesauluarsazarenses ludiu (skim milk solution) Tyanmiiifessidy 3.5 ndadunm
%uﬂiz1;°NTﬂ5%u“lmfm:uL?'uwﬁqﬁ'uﬂmﬂuﬁ’au (clot) Fe9zs1audluniiae MCU  (Milk
Clotting Unit) |

Su gAML (1975) 12saulssSEmemanssuveseulay Tagldmsazae

4 a aa o ana o o o
owleyl 1.0 Taddns huasofumsazaondu anudududovaz 0.6 Turleaaiivivos
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g 9 S A o A aa oA A dj
ANULVLUU 0.05 Illﬁ'ﬁ WY 7.0 21UIU 5.0 UADAAT Uﬂﬂqmﬁﬂu 37 949FLyDLe e l‘llunﬁ’]

U

aaa

10 17 udmgailgasondremsanazneuTilsiusiuou s fadans Fensazaiunnasneu
Tsauiilszneudioninlasaas 1s0eFAn (Trichloroacetic acid, TCA) anududy 0.11
Tatd Twdevezdion anududu 0.22Tuan uaznsnezdan anaduda 0.33 Tuand 1nl13
e 30 win ﬂ5'eNmc‘?mﬁmﬂmzﬂaua@ﬂé’wmzﬂmﬂsamé’aﬂ1‘11Jﬁ'ﬂgﬂﬂ”lmﬁﬁazmaa§i
Tﬂﬂmiﬁ'ﬂﬂ'wmiﬂﬂﬂﬁuumﬁmmﬂnﬂﬁu 280 w1 Tuas srengaseeu lafesninly
51 CDU (Casein Digestion Unit) PRUGN ﬂg]ﬂimmu"lcmmaﬂmmumwm«n 7.0 guunigil 37
pernaLFud umm“lwmmiﬂﬂﬂauummmmﬂnﬂau 280 uﬂummmmummu‘lﬂwu
1 nnsnsy et 1wl

Shinya (2003) ﬁwmiﬂ"?qLau"lmﬁu5ﬁmuu,azmnﬁeuﬁ%ﬂismmmu%ﬁ
Tusiitay 2 3% 5090 Tt anaoulmideonmatinimes anududu 0.05 Tuans
Aoy 5.0 78 EDTA  anududy 2 ded luarfuasFamdy amadudy 2 fadluad
Srensazarelusiiaudens YSuias 2.5 Uadans m@mﬁgqéfu N-benzyl- L-arginine ethyl
ester (BAEF) 1U3u1a3 2.5 Unaaas w1t sy lnms adan Indadeon leason lud
AUty 0.05 uesuea WAz zaIRf LA SUANEINTINIINEAUS NAUVDINS
1#1as'la%a BAEF uazﬂ?u1mTw¢Tm°Tmu"lamaﬂhlmﬁm%mﬂ“lunmﬁﬁmuﬂ wazeas1ens
Fonssudusinifunm d1558 2 msidenraen laslanady Hransazateen ladin

a

1 ianans dureamatiies anadudu 0.1 Tuad Ao 8.0 USuas 2 Nadans uae

d

asazmomdududuiosay 2 J5uas 1 adans wary A A dufgamgil 37 93A1-

q

~ o A a Aa Yy v Y A
Ly aLeye e L‘L"L!L’Jﬁ'l 20 HUIN LG]Nﬁ']ﬁﬁ%’;ﬁ'lﬂﬂiﬂulﬂﬁﬂﬁﬂiiuﬂcﬁﬂﬂ ANNVNUUTDING 3 INOUYRA

Ughsen m"lﬂaﬂmmiﬂﬂﬂauuﬁwmmanﬂau 280 W1 TuLiAs

Huang  (2004) f1N1331A51E sfiaenssuvoseu sl Tusiinulasld
7-L-asparagine-4-nitrophenyl ester 1311015 75 "luTﬂsamLﬂumﬁmmu duensazae Tusiiiau
6 Taaniudeiiaaans Uswiag 0.2 Tanans azezdaatlivlosaududy 10 HadTuand
foy 4.6 Mlse snoudie Indmdounaslsaanududu 0.1 Tuats uazuea-FandY
aududui.o Tyars Usuins 3 daddas weuldidiiu uas mmmﬁﬂﬂﬂauuaw
amuE1IRAY 400 W1 TUmAS

Grabovac  MAZAMT (2006) R1n1sasaroulanl Tusiauuwedwisu
(Heparin) Lagiimsiznaanssnveaeu lafain misr-Tulasiuen (p-nitrophenol ) fildes

o o a a
287117917 N- @ -CBZ-L-lysin p-nitrophenol ester Yoot laxxi Tusilian Taoian Tyfsuasman
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a a '4 = a aa a
Sliled anududy 30 Tadluans Moy 4.6 YsunT 2.6 Naaans Lmzmiawmeﬂmmau

=

YSuas 0.1 Undaas uuwaquu 25 serwarFud 1Wunat 10 i nEaINTIAY N-ct -
CBZ-L-lysine  p-nitrophenol ester arududu 50 Hadluars Ysuias 0.1 doddas it
anAzABULEUWIY Lmzﬁﬂﬂmmmi@ﬂﬂauuﬁmmmanﬂau 340 U1 TuIAg
Gupta lazAME (2006) famsaduouled Tusfiaunudgaduiidiulans
wazasrgreuinsTuveaon laid Taoldindudumdedu UgRsnvesssnayluliuas
Fanua 0.5 Taddns ﬂiwneué’wimﬁmu“luﬂ?mmﬁmmzfm Tmouvloaatinies
At 0.2 Tuand few 7.5 uea-Faadunuidudu s fad Ty LLﬁ“’I‘WG\ﬂL%EJlIﬂ’d’O-
Taganududy 0.1 Tuans 1Jgﬂimzimnamumsawmﬂmmu anududuiosaz 1 simiinde
J31nas U5inas 0.5 Tadans dnfigungd 37 sspusaifed Wuat 5 wiil uagiay
msazmaﬂiﬂ"lmﬂaaimac?ﬁﬂ audutudesas 10 TasdSuas 1 Hadans Tadin1s
ﬂﬂﬂauuﬁwmmmaﬂau 670 W IULNAT
Vall’es UaZAME (2007) asnaeuRInssuveuey lusl Tusiimu lasauas
adanervosew el lusiian 0.1 Tadans asagainduluTris-HCl Twlas anududu
4

0.1 Tuais ftew 8.0 YSuas 1.1 adans wazFaiadu aandudu 15 fadaluald Uud

@ﬂw‘iﬂll 37 ﬂ\‘iﬂ'lL“]fﬂL“h’EJﬁ Lﬂunm 20 RET Lﬂllﬁ’l‘iﬂ“‘ﬁ']ﬂﬂiﬂllﬂiﬂa’eﬂiuﬂ“]fﬂﬂ ﬂ’ﬂﬂJL‘UN‘U‘H

q

Zovaz 5 UTuns 1.8 Nanans Lweﬁﬂﬂﬂgﬂim il Soeda1se 3000 g Win 30 u1h 3a

mmmﬂﬂauummmmﬂnﬂau 280 W1 T3

Habib itazaaig  (2007) mmimnﬁauﬂ%ﬂﬁmmmu‘lmﬂmmau Ty
gl fadu ﬂﬁﬁ?mwugmmamﬁWﬁu“luﬂimmmﬁm 0.5 4nAAAs
ﬂizﬂauﬁ’aﬂiu5ﬁmu°luﬂ?mm17'1mmzﬁn asazadamdulelasnansn anududu
s faaTuand wavidu anwdududesas 0.5 Tuasazaie Immouromuasies au
Rt 02 Tuans fuey 7.0 UFAsTITHIAMTRIATY yiud 37 esruiraidod 15 Wil uag
Fumsazanensa lasnae suedan anududuesas 20TaedSinasiiu e lUfufuindu
ﬁw“lﬂmmm‘iluvfm 10 W1f Li'ammﬂmﬂauiﬂﬂﬁft’mﬁjum%mﬁ 2000 50UABUIR 20 W1

Sranlaf gl SammsqandunasveslsAufiazmslunsafi 275 1 luwas
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3.1 wmgal

1
s o

Fuzsaninlsduilzaai Sunedaiiu Stniavays

32 M3l
[ - ( %
391 aswiifildnaseunnssuveaeulyl Ae EDTA  Fawmdu Woalatiwives
~ Aa
Y waznsalninas lsuedan
4 o
322 s l¥anaznouen lyl Ao ozd oy
323 grsaialdlumsntldsAulae38ms Bradford’s fiv. Bovin Serum Albumin,

Bradford’s reagent 1X

3.3 gilnsel

3.3.1 1AT0999eT

d‘ w A
3.3.2 1599ANIDY

| 33.3 gaaunuaaimgil 4 ssrniaiiioe
334 ntesdnlnlas I lafimes Aaadwiandond LAZIrIAIeNA
335 indesihumies unznaeadmiuiiumisainaiie
336 wiaeleTud luduunl¥adunanuiiqe (sonic homogenizer) Titla uazgnen
3.3.7 m‘?méﬂﬁyw
33.8 IAS0IAUATT (stirrer) HABLVILIMAN
33.9 19303A1lU (blender)
3.3.10 Srwnes
3.3.11 99 1911l (autopipette) agns
3.3.12 Tiln azgneavineanands
3.3.13 Il SULTIINIUHIAA1E LHazYIRdan
3.3.14 HAEANARDY LA HI1ANADANADDY

3.3.15 f1917019
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3.4 IEMINAALY
3.4.1 Anpmsadaeylailusiiuandumequesdulysa
@autlasnnuaiisazaneg, 2535)

3411 ¥duilzsadiudien 3 dau uendu unu ulien §1du duazioen
Tedlwnsoadtly dunar 5 i Taeldriugalsren loeou(deionized water) lusasiainu
il

3.4.12 LONDINDBNAWRIVIIULY

3413 Admlai gl ihumdssiinamsa 10000 soUADINTN
guvgil 4 eapaTye ifhian 20 1 udule

3414 shansazaioow el ldlas2miRans sy (activity) voaou Tl
ez RomienSinateulainadald

a I s
mﬁamﬂwmﬂsimmmu%u (Shinya Llagnme, 2003)

) P a @ 4 d A
| duouladilguaudoadatiliesanududu 0.05 Tuans Wow 8.0
a Y 9 al a J A a y 9 a A J A A L4
G EDTA anuidudy 2 fiad lwans uaziamduanududu 5 liad lums odav1aeu lal
wazislfnzemanldidiu
o P a aa ° aaa @ =1
> asazaeowlminidens 1o Hadaas minlgasuInunTuANY
a A aa @ o Jd =
Buduovas 2 USinas 1 Haaans lureaaiivislesasududy 0.05 Tuans ey 8.0
a a aa 1 v A a P} 3 = o Y]
US1as 2 fiadaas ldnasanaand Uungamgil 37 esruaimod 1unal 20 1w @MY
79 9 2‘ d A
upaaslgnalsaren leeouunuaisazaioiou 141e019
a aa 9 9 9 a
3 @udisazaiensalasnaelsuedananmdududesar 3 J5uas s
a aa 1 ) 3 Qy a =} [ q’j o y ~
Saaaas welRRniu Safe 139 37 esraidod Hwan 30 wh i liuesdoe
=< 1 A a =
a7 4000 SOUADLARM T 4 essraifon Punal 15 1N
4. thaulauniamimsganauuaaiinnueniaau 280 1 luwas i ld
Ywalsinansaozii TulasnlSouieunnnsminasgv
5. fnslinasgiuvesnsaezil Tu Inlsdu TagthasazaiouInsgIum
weuZseaald1danududi 0, 20, 40, 60, 80 uaz100 lulasnTudeiiadaas JafA1s
aanaunasd 280 1 Tumas thard Idlladansvhinasgn
° a L4 ' . 3 . .
6. mmuﬂﬂﬂﬁmmmu"lmu“luwmﬂ Casein Digestion Unit (CDU)/ml Tay

aaa s A A a a
CDU #o Casein Digestion Unit #3191 Ufjfsenou lanifidosindui Wioy 8.0 gunqi 37
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oaaied udalimmsganduuasiinnuenadu 280 i Tumasiindusiiy Inlsdu

1 'lulasnsu Tumar 1w

v & a ° [y
3.4.2 anrmsadaeylsilusfiny ansduduilzia
(Faulagnin uadls uazame, 2535)
3421 ddudulesanduazden ldlunsosditu Taensounoulsum
o o o w w 1 N 1 a3 1
pulaiildnnn g dududesaundunzidn T lunsoedtluiumar 5 wih Tagla
:’ I~ o ] o o a o 4 =S
Pusedsiaan leesuludasiain 1: 1 Sl Telus luddnonseeTalud ludunuls
A a o ~ g g o 1 y =y v A
afuanuageflunn 5 1 1EANMNBBNAIBAIITINN thaulalillumsasuau
o 1 i o y 4 { =1 ] {
3422 ¥danlaila ldiin1sdumilsaniaiiusa 10000 spUABUINN
a = o a o (]
gaungil 4 sariraiGed dunan 20 Wik Wy la
o o o a A Y o
3423 tharsazateylali 1@ llnsamiAenssy (activity) vosiow lasl

= A a L4 3 ad
uaquwuma‘umﬂiiumu‘lwm 235013

3.4.3 ﬁnmﬂ%mmmmm’:’m’l’mamc‘fsimms’iuﬁ“l‘ﬂumsﬂﬂmnamau"lmi Taeld
s TmufiusuduiiZosas 35 marlferdlnudusinisineuiluiosay 50,60, 70 uaz 80
(@auasain unlis uazAme, 2535)
) Cd A 9 a an a a <
3431 tharsazatoeyleiiwsen]d 100 Haddas @uezd lawibu 4 oem-
- 9 a e A A ~
waseadovas 35 veslSnsasazaoen lel Neluanagnou 90 UIN N 4 DIIEDITYT
lugazauaaoaia
o Y a P < v - oA =N
3432 F1A5PuIMIeINA1U52 10000 38UABUIN NRUNHU 4 BIAN-
= < @ 4 =
aFed 20 WA Euaznoulasldvonmatinesdreaznoui 1a
° 1 =N a o Y 9 Ao Ay Y
3433 i lauuauess IaUaUNTENINANUUNTUMUNNTUA nale
annznouluanziau
y = a < 1 A a =
3434 Jumdeeaiinaiusa 10000 souAUIN NYQUNAN 4 BIRULALTYT
a g ) ::’
20 1 HURENIUI WA LASABUATILIN
0 o a .. Lo
3435 thaznouen lsiildldasamAnTsy (activity) veueu laineu
o Y 9 d‘ o 9 1A < d‘ =) =3 o 9
s aduas eeuRanu L Eenuda ( Freeze dryer) ioi/TouounavesmInLma

a o Y o 1 =3
3436 ¥ lvudednTesiudwnuisdonud
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a 4 = a d
dszanm 30 ilAdlamies uazdlasindaaguvgl
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2. Waduases hnmvugfivssymsazarseu ladaisanslunios Tad
a a o v o ] 1 Y o
SlaaSaraannueu Jadarwreemalinuayavie anzmeluniesssugyanid ns
o ¥ v & < P 4
MRy BT ERNUUIILITUY
4 o 'dy o o a o a =Y v
3. Aensuimuaszoziaa Witld 10 2 Tue Taaindaaanudu davield
a) 4 o J { o M) g’ LY a3 {
o @aruadesinen ladned 1doon il Faihminuazsmnulumausivnzay
a a da a A 3’ < A 1 g’ Qy g’
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2. mymSinalysAulagdsii Brandford’s Method

Rnsinsgullsiiv TeowSoua1saza1on1asg1y Bovin Serum Albumin (B2)
amdude 1 Sadndudeiianins shinmsdenaliisedunaumudu 100, 200, 300, 400 uaz
500 luTasnsuaoinannsiAy Brand ford reagent 1x ‘v‘i1mi’3'ﬂﬁ1ﬂ15@ﬂﬂﬁutsﬁqﬁﬂawuawa

ady 595 1w Tuwes wazadenslinasgudSunaldsau

MIMARInd 4 MmITammIgananLasVeLTazA1EAATEIM 1sAY Bovine serum albumin

71595 11 11UNg

13u18iBovine serum sn1sganauLaadl 595 U1 THiAS
albumin (lulasnsa/n.) A 1 17 2 417 3 Aunio
100 0.052 0.085 0.060 0.066
200 0.136 0.205 0.200 0.180
300 0.219 0.310 0.245 0.230
400 0.415 0.328 0.338 0.333
500 0.405 0.434 0.420 0.420
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