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ABSTRACT

The study consisted of 2 experiments. Experiment 1, the effects of forms and storage time on
chemical and physical quality of tuna viscera hydrolysates (TVH) that produced in two forms, concentrate (C-
TVH) and dry (D-TVH) products, and stored at ambient temperature for eight weeks were studied. The results
showed that protein and lipid contents decreased significantly with the storage time (p<0.05). The moisture
content of D-TVH increased in 4-week storage samples, but that of C-TVH did not changed. On the contrary,
the levels of total volatile bases nitrogen volatile bases (TVB-N) and thiobarbituric acid reactive substances
(TBARS) in the C-TVH samples increased after 2 weeks during the storage time (p<0.05). D-TVH had
increased TVB-N after 6 weeks and increased TBARS to the highest level at 4 weeks then, the levels decreased.
As for the changes of color, the lightness (L*) decreased with the storage time while the redness (a*) and
yellowness (b*) increased (p<0.05). The hydrolysate products (C-TVH and D-TVH) that stored at different
durations (0, 4 and 8 weeks) were supplemented in the diets at 5 grams per kilogram of fish meal free diets.
Asian seabass with the individual initial weight of 2.6040.02 grams/fish were stocked at a density of 8 fish per
tank and the fish were hand-fed to apparent satiation for 4 weeks. Feed intake, average final weight, percentage
weight gain and specific growth rate of the control group were significantly the lowest (p<0.05). The feed
consumption and growth performance parameters of fish fed diets supplemented with hydrolysate products and
those of the reference group were not statistically different (p>0.05). The results indicated that the storage time
of TVH products did not have any effect on feed intake and both TVH products could be used as a feeding
stimulant in Asian seabass diet. However, the protein quality decreased over storage time in C-TVH product in
comparison with that of the D-TVH. Therefore, the suitable form of TVH product for dietary supplementation

should be in the dry form when stored at ambient temperature (22-28 C°) for 8 weeks.



(®)

Experiment 2 was conducted to the investigate growth, feed and protein utilization and
activity of digestive enzymes in Asian seabass fed diets containing meat meal and soybean products
(solvent extracted soybean meal and soybean protein) as the alternative protein to fish meal with
the D-TVH supplementation at 5% of diet. The experimental design was completely randomized
design (CRD) composing of five treatments with four replications. The control diet contained fish
meal at 15.03% of diet which was replaced with soybean products by 5.01%, 10.03 and 15.03 for
diets 2, 3 and 4, respectively. Diet 5 was the reference diet that contained meat meal as a sole
source of protein and supplemented with D-TVH. Twelve fish with an average intial weight of
2.60+0.02 grams per fish were stocked into each of 100 L aquaria and fed with the experimental
diets for 8 weeks. At the end of the feeding trial, feed intake, final weight, and percentage weight
gain were significantly the highest in the groups fed diet 2 and the reference diet (p<0.05), but not
statistically different from those fed D-TVH supplemented diets. The control group showed
significantly (p<0.05) the lowest feed intake, final weight, weight gain and specific growth rate
(SGR). Feed and protein utilization efficiency of the fish fed D-TVH supplemented diets were
significantly higher than those fed the control diet (p<0.05). Level of pepsin activity in the control
fish that fed soybean free diet was the highest. Trypsin activity levels (unit/mL) in the pyloric caeca
exhibited decreasing trend as the soybean product inclusion levels were increased. Activity
(unit/mL) of leucine-aminopeptidase and alkaline phosphatase in the fish intestine was not
statistically different (p>0.05) among treatments but those in the pyloric caeca was significantly
different in that the activity levels of the two enzymes were higher than those in the control group
(p<0.05). The present sudy demonstrated that the TVH forms and storage time affected the quality
of the products in that the dry form was more stable than the concentrated form showing lower
quality changes after storing at ambient temperature for 8 weeks. However, the TVH forms showed
a similar feeding improvement effect when supplemented as a feeding attractant in the Asian

seabass diets that used meat meal and soybean products as alternative protein sources for fish meal.
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ifeilu 6123 5581 5581 5581 5581 5581 5581 5313
mndamaed 200 200 209 209 209 209 209 -
TlsAudamaosnria 665 665 665 665 665 665 665 -
udleana 1600 1600 1600 1600 1475 1475 1475 1600
(nal 339 330 330 330 330 330 330 604
duiudmies 376 432 432 432 432 432 432 293

INNUMEL UITNIW 460 460 460 460 460 460 460 460

HiDu 200 200 200 200 200 200 200 200
Auea wn s lotiu 028 023 023 023 023 023 023 021
C-TVH’ - 5 5 5 - - - -
D-TVH’ - - - - 625 625 625 -

o
29RU5ENOUMAIAT (%)

Tisau 4452 4462 4402 4494 4502 4422 4458 4413
lugin 1163 1145 1121 1176 1210 1139 1167 1149
19 1688 1630 1599 1588 1619 1605 1670 1798
AU 821 841 976 747 798 992 709 770

3913 U (0.6 %) Y52 AP VA28 Thiamin HCI 60, Riboflavin 100, Pyridoxine HCI 40, Folic acid 15, Calcium pantothenatel00,
Inositol 2000, Biotin 6, Vitamin B, 0.1, Menadione 50, Tocopherol acetate 100,Vitamin AD, ( 500 IU of A+100 IU of D,/mg) 8,
Choline chloride 5000, Ascorbic acid 500 (UN/NN. DINIT) LAY LL‘j‘ﬁm‘i’JiJ (4.0%) Uszneudie CaHPO, 8, NaH,PO,. 2H,0 15,
KH,PO, 10, KCI 5 (1./NN.81%19)

“nseelutampinlalas laaalugduiaiinamsifiusnm o 4 uas s dulani awdidy

nsealudampinlaTas laalugduiaiifindoaludaminlugdudsdendlsand 8020 finamsifuinm 0 4 uag

o d o @
FUaH amaau
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= a a A
4) msanmmssAvlanazmslye s
Y [ dy = a

Temsdaimuganianaaes Juag 2 4o Av 09.00 LAz 18.00 1N Tay
o ¢ ° o v A s @ 3 v v 1w o ¥
dlaniusnmmuasasinis lne1riisnaasai 10 lesiFudvesiningineiu nasnnli

° ] { { A o @
1413 20 WihmanueIMmsMidewouuie Ngmgll 105 oermusaITod 1aziinITH
¥ o A A o 1 A o = ~ a y 2 1o oA
WmineIsnmasdInauemuIa T naemIsnlany niuduadlainass
) = £ ) a A Lo o =2 ¥ o ~
Wudulaudeduganmsnaassldormsuuunuaudw (satiation) Yunniminemisiilal

'
(4 =

a 2 o 4 ¥ o Y
nunniuaasanInaaed Wedugaminaassinmssaiminganeveslamndrlunnya

q

A FY o 1w dy
ﬂ'l5°I/]ﬂﬁ’E]\HWE]Gl“]fGLUﬂ'Iiﬂ'Iu’Jmﬂ'lﬂ'lﬂﬂu

(% J 3 o
DATITDANY (Lﬂ@ﬁl“ﬁu@])

] v
= Tuulariedugan1snaasd (#2)x100

o d‘ A 9 g %
DRTR IS R TRIGEISITGEN (")

P o A A P A
Wosuaivunnmy (osiua)

Y Y ]
= (hmiinrdanaasd (NFU/62) — minSuAUMINAaDI (NFU/A2))x100

Y '
umuﬂﬂauiuﬁu (NJN)

o a a o S I3 S v
@ﬁiTﬂ'\ﬁlﬁ]iﬂJuLﬁUT@l‘ﬂ']LW'lg (Lﬂ@ﬁl“ﬁu@ﬁ@'JU)

9 ! Y 9 ] !
= (Inihmiiniariedugamanaass — In Wrindanidesudunaass) x 100

v 9
NUINIUNAaRINERean

o a g &
ons1Mslaguemisiiluiie (FCR)

y { =) g.’/ - U
= 11111N011115NU1NUNIHUA (NFU/67)

¥ 4 4 2 v o
dnlaiuay (NTU/AN)

CHNRY & A
wvunosndainu

LI A a o
vunesndainy (NFY)

NuIulal (89)
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3.4.3 M3INzHveyameann

o 9 @ A ' & % <3

ihdeyamsiagunimveuniedlutlapinlalas lawans 2 giluuy mendimainuy
o 9 a a = v o - o A A
§nw1 suazveyamssdy Tadeilsznouals 8nsimssenais nediduaiiminlaiimy
Y A A ° Y = < e A A a o 9
gasimssay Induwe samsnlasuemsihuiie tazsuaeisnlainu ihdeya

1 A A a 4 9 . . =

mmmmamwmmswwmmuﬂ‘sﬂsmmmmayja (Analys1s of variance) Tﬂmiﬁﬂum&mmm
LANAIUDIAURALVYDIAINTADY Tukey’s HSD test 1A T-test N5EAUVANULY DU 95

<
nledisud
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3.5 HaMInaaoy

3.5.1 manlfeumlammanaiivazmemwveansedulanpilalaslamandsmsiiu
Snmfiszezname
wsesludarmirlalas laafiriunsnaadlu 2 duuude yuuila (c-TvH) uas
sUuRe (D-TVH) 1nms iz Wesdlszneuniuaiinuat c-TvH H1dsau Tasiu 1dh
uaxmm%uiugmﬁmﬁﬂuﬁ'ﬂ A1 83.67 + 0.23, 4.56 + 0.03, 13.83 = 0.47 1AL 39.55 +
0.44 1051FUF MUA1AY 991 D-TVH 910U 73.15 £ 0.51, 4.66 + 0.24, 11.94 = 0.25 1@

J <3 J o w ' A ]
18.09 + 0.05 1Y 05 IHUA ATUAIAY Glumummﬂmmwmaams@ﬂuﬂamm‘laimllmaﬂ

Q U

'
A a

[ ] 1 1 a %’ ~ a 1
laun aranuidunsa-ag (pH) A115un qaumsﬁ%’iumamﬂm (aw) HALAINTT
azatrgvedluTau (NS U99610819 C-TVH IM1AU 6.82 + 0.03, 0.72 = 0.00 1A 9828 +
0.04 MUBIAL FUIAYINVAIDEI D-TVH 110U 6.47 = 0.01, 0.32 + 0.02 118 96.32 £ 0.41
RERIZM)

a ~ Y %:/ @ Y o 1

YsualuTaswuiszmve’ls (TVB-N) vugiuwidiminuievesd0d19 C-TVH

INIAY 19027327 mgN/100g ATNIFIAABONTIATUUDI 13U (TBARS) 1NN 234.66 +

d‘ =S 1 %7/ %3 1 (%3
10.98 mg/kg Tuuargil D-TVH 3iA1 TVB-N DUg v inuiaunIng 19848+ 4.15mgN/100g
A1 TBARS 111101 216.01 + 11.96 mg/kg tlo1hd2961999 2 3UunulUmadnnaaanalu
32U CIE uaaealuzlved L, a* uag b* d79819 C-TVH Laadna 1M101 22,56 £ 0.1, 8.33
+0.23 1aY 1844+ 0.62M 1WA YMUENAIDY1 D-TVH LEAAINA (110U 63.51 £ 0.04, 4.46 +
o W [ 9 a o @ P o A 1

0.02 1Az 23.05+ 052 MUAIAY N0 lananisuaTz luddaia o duasesluaimin
H = A = 9 3 o A
lalaslamansaosgduvuussgaclugaIndeniiduniinalreszuugyaInmausneIi
gaungil 22 f4 28 ssruraimeaunat 8 dlaw luszniamanusam hdediunies

v H
Tudamirlalas largaundnszinannmniwmesiedulunng 2 dlariaullaugan

=Dle

danin glawanmstasizidane i

d =
1) asnilszpaumandl
4 =\ A 1 @ 3 [

pansznoumuniivouniosludaimirlelas larganenasmsinuinm
I [ 4 [ d’ 1 =Y =1 ] A v o W
W 8 dlariuanininisnen 2 wundsualdsauves C-TVH anasognlisdingy
aa g LY P <3 [ o ] =\ =} 2 Y o
NNADA (p<0.05) ANATUAHN 2 VoIMTIAUTNET A20819 C-TVH U 1UsauTuAUNEas

a o s 3 2 a ° o o Y
MIHani 83.67 +0.23 osigud ldsauaaasdigaludiainn 8 miny 78.75 £0.14
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a 9 1Y a

S < 4 A o ' S A = { 1w
lﬂ@il“ﬁu@] YUENNIDY1Y D-TVH 1]ﬂﬁu']ﬂliﬂﬁ@]utﬁuﬂu‘ﬂaﬁﬁnﬂﬂaﬂlﬂ1ﬂﬂ 73.15 £ 0.51

S o o o/ a

J I J a A g 1o s 1 a @
1wWosisua Tﬂiﬂuumiaﬂammmﬂmww 4 YNUUITIAYN TN (p<0.05) LAz eIaA

9

a

:, [ c’d’ 1 ] 1 Aaa v A Y
aaeTauddardi 8 ualunuanuuanaranada UsualviuivurTdunisaaas
1 Y
wwdeanudiua Tdsau msesludaguilelas largans 2 sUnvuliaivesluiiuaaaq
g K% 7 S o 1 @ o w aa 1w ]
awwadla1ni 4 veamafusnyiedliediAyn1eada (p<0.05) WDIEIE1N C-TVH 1
a o A o a { S I I Aa o o
Ysuavesluiusudundinisnaai 4.56 = 0.26 1loSidud inan1sanasves lududiga
o oA "o s I 2 { o 1 a o A
Tudla1nii 6 1100 3.17 £ 0.12 nlosdud vaghaae619 D-TVH Tl maves lviiuGudu
@ a A J 2 Jd a @ o o A 1w
naan1sHani 4.66 + 0.24 1losidud inan1sanasved luiuludda1ii 4 iy 3.81 +
J 2 14 ] 1 @ 2 3 o o [ a
0.15 1Wosigua uaz liwumsanasvesn lagduldauduganmsinusne dusudsuw
dy R i 1A A dy ' 3 o
AMNFU WDN@IDE19 C-TVH Tilinmaasunasvesnnuduaaoasianaimsnusng,

@ o a

A o ' = S ) I 1A o a
Gluﬂ]mgﬂﬁjﬂﬂ'lﬂ D-TVH llﬂ')’liJGb'uLWlIGUuGluﬁﬂﬂ'lWﬂ 6 'E]EJ’I\HJHEJﬁ’]ﬂﬂJV]’Nﬁﬂ@ (p<0.05)
y

=

Adal o a " W s I 4 A ] P I
NANUFUNAINITHAN 19117 18.09 + 0.05 1o T15ua uazimuvugagaludiaivin 6 11lu
S I 4 1 1 aa Aa 9 o [l g’; A
18.86 + 0.14 1osidua lunuanuuanaraneaaadsuiansrluaiednans 2 slunuile
<3 o [
narlumsnusawviriu il
2) wamsiasuutasveslessn (pH)
A1 pH EAIAIA15199 3 WU IUA0619 C-TVH HaIWannIny 6.82 +0.03
) 3 o = A 1) 1 @ 1A A 2
MenaImanuiny lugaIndennauaieszuugyaIma a1 pH Tuatog1alinmsmvanly
[ (d' ] A W o [ aa [ yd' [ []
davin 2 edrelidedriaynieana (p<0.05) e pH 1afszay 7.07£0.04 lainwuns

' M v 1]
nasuulasuesa pH Tdauduganmsnaass luvagh D-TVH lulimsnlasuuiasuesa pH

:’ H a & a
3) mfSnanihngauniadlylumsi@ula aw)

A1 aw LEAAIAIAI1T19N 3 710819 C-TVH AEHAINITHNAA (NN 0.718 = 0.00

A ] S o = A Y a 1 A
Werumsnuiny lagga Inaennaulussuugaaimamelaguygiusseinia wui e
< @ 2 1 ] [} [] v o @ aa
5202021 TUMSNUSIEIUIUTUAT aw 920AA9DE19919 MLANANEE N NTod1AYN19aaA
Y] P [ 1 Y 1 o A o ] = @
(p<0.05) Tuda1vin 8 Taa1 aw 1AIAD 0.708 £ 0.00 YL NAIDE1 D-TVH UA1 aw MeHaa

A o [

] v Y 1
MINAANTZAD 0.317 £ 0.02 uaz i aw 1Ny ludUa¥in 6 edralisdAynada (p<0.05)

g

Sa'ldmnu 0.347 +0.01
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4) PSnamsazargvaalulnsiau (NSI)

A1 NSI ananalua13199 3 920819 C-TVH MeUadnIsHanIan1 NSI NNy

sl o A ' A o Y] ~ o o A
98.28 + 0.04 11lo51Fud Woszezariu'ly NsI ivaldain c-TVH Uaaaasludiarin 4

1 A o a [ 1 Y 1w S < 4 ~
pdilsd Ay Nana (p<0.05) Tagianl NSI 1m0y 97.97 £0.11 1le51dud luvamzn

@ ] ' { 1 a X @ S o
3981 D-TVH llllWllﬂ1§ﬂJ§lfJuuﬂa\ﬁlﬂ\1ﬂ1 NSI LﬂﬂﬁUﬂwﬂ'ﬂa\‘]ﬂwjlﬂujﬂ‘H1



4 J 4 ] H @ [ S o {
m51ai 2 osdsznevniiveunsealutarpirlalas laagUuuuwiia (C-TVH) wazgduuunds (O-TVH)( grunihmiinuie) mendimsnusnei

a I @ g1
gangiusseImeniluna 8 dilam

4 s 3 4
oanlsznoumanl (Wosiun)

a1 (d1an) Tdsau Taaiu i ANMUYU
C-TVH 0 83.67 +£0.23" 4.56 +£0.26" 13.83 £0.47" 39.55 + 0.44™
2 81.74 +0.22° 4.40 + 0.24" 13.71 + 0.48™ 38.98 +0.18™
4 80.18 £0.19° 3.92 +0.36" 13.48 +£0.41™ 39.01 £ 0.32™
6 80.55 + 0.46° 3.17+0.12° 13.87 £ 0.74" 39.55+0.20"
8 78.75 +0.14" 3.35+0.22° 13.68 £ 0.91™ 39.29 +0.22™
D-TVH 0 73.15+0.51° 4.66 +0.24" 11.94 +0.25" 18.09 + 0.05"
2 72.68 +0.29® 459 +0.52" 11.63 +0.43"™ 18.12 +0.13°
4 72.26 +0.35° 3.81+0.15° 11.82 +0.62" 18.79 +0.51%
6 72.32+0.52° 3.80+0.23" 11.88 +0.43™ 18.86 £ 0.14°
8 71.79+0.11° 3.77+022° 11.75+0.30™ 18.97+0.18°

o

1 o A o 3 1 A 2 oA A Jaa o A v o o 1A Vo aad A & s S
auavninaueun e 3 91+ AUVYUUUNINTITU AmagluganANNo NI LBUAUANLY l‘liJiJﬂ’ﬂlJ!,mﬂG]NﬂuﬂNﬁﬂ@miSﬁﬂUﬂ’ﬂmﬂfﬂﬂJu 95 1losiFua (p>0.05)

8¢



v , ' . H Y @ o
M15190 3 /1 pH aw tiaz NSTveunsodlutlapirlalas lamagiuuuwiia (C-TVH) wazgiuuunds (O-TVH) fasvdeuluzihimindenaiends

] o A a 3 o 71
MINuSPEINQagNUITIMaiuia 8 dilam

3 o ] <.
5220 UMV (@1a)

Wimes
0 2 4 6 8

f pH

C-TVH 6.82 £ 0.03" 7.07 £0.04° 6.67 £0.02° 7.00 £ 0.03° 6.69 £0.01°

D-TVH 6.47+0.01" 6.49 +0.02™ 6.47+0.01™ 6.46+0.01™ 6.47+0.01"
ﬂ'T aw

C-TVH 0.72 £ 0.00°" 0.72 £ 0.00" 0.72 £ 0.00° 0.71 £ 0.00® 0.71 £ 0.00"

D-TVH 0.32 £0.02" 0.32£0.01° 0.32+£0.01° 0.35+0.01" 0.33+0.01°
A1 NSE (o3 1dud)

C-TVH 98.28 + 0.04° 98.30 + 0.08" 97.97+0.11° 97.86 +0.45° 97.81+0.01°

D-TVH 96.32+0.41" 96.55+0.13" 96.36 +0.32" 95.85+0.09" 95.76 £ 0.26"

1o A o < 1A 2 A oA Ao A o oo 1o " w aad o A & s @
aravniauedlunmae 24 +AUVSAVUNINTIIU AVRAUULUIUDUNUDNHIHNDUNUNINY vlll11ﬂ’ﬂmmﬂ@'ﬂ\‘iﬂuVINﬁﬂ@WﬁS’,ﬂUﬂ’ﬂﬂJﬂfﬂNu 95 oS iFun (p>0.05)

)
>NsI @loddud) = (lulaswuluasazats (odidua)/ lulasnuludedanaue (dodidusd)x100

6¢
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5) f3nasinvedlulnsaunszweld (TVB-N)

1 A ] [ < o I

A1 TVB-N vpunsodluamirlalas largamenadsmsmnusnyuilumai 8
FUa1¥ uaaadanInm 8 419819 C-TVH HUSU1a8 TVB-N HaINIWAAMNINDY 190.27 + 3.25

9 w

mgN/100g WA TVB-N indiued19iisdann1aana (p<0.05) aduadlaii 2 veans

Ed
U % Y

wusnu uaziugagegaludianiii 6 ogiszdu 234,37 £ 3.95 mgN/100g naav1nTn laid

U

3w

4 : 2 do am
maasunlasvesa TVB-N lisudugamsinusny yazidaeg19 D-TVH HfSinmves
] ' Y
TVB-N #admIHaanInND 198.48 = 4.15 mgN/100g tiionariu lwuniinmsimugauvesm
] 9 =2 o s 1 A ds! ' A v o W aa =
TVB-N 08139919 9uD3d1/A1%7 8 A1 TVB-N 1iingavued uiied1Ayn19ana (p<0.05) Iagi
A1 TVB-N 87 213.25 % 1.50 mgN/100g 1015 ouiigun11uuana19ue9a1 TVB-N 419013
fSeuneusiegszanegluuunazsI3a1mu Ysua TVB-N 1Aanuuanaan1eana

Y v ' v
aaadiania 2 Fudu'll wui D-TVH imalasulasuesSina TVB-N @101 C-TVH

6) M3INARINTIATUYDI ) U (TBARS)

1 A [ o 3 o I

A1 TVB-N vpunsodludamirlalas largamenasmanusneuilumal 8
FUA1Huaaadan i 9 WuINAI9E19 C-TVH A1 TBARS HAINTHAANINY 234.66 + 10.98
mgMAD/kg tagiinniiugainedaiiieddynieada (p<0.05) asuadlavia 2 audedant
#1 6 NiiA1 TBARS ganganD 381.08 + 7.32 mgMAD/kg naanniu lutimsulasunilasves

v 1
a1 TBARS lauaugamainusnuluda1ii 8 sy D-TVH 11 TBARS waaminan
01 216.01 £ 11.96 mgMAD/kg tazliA1 TBARS iNgeauegniiiesddyneana (p<0.05)
aauada1in 2 auiingegaludila1rii 4 Falin1 TBARS 191171 353.52 + 7.9 mgMAD/kg
Ma99105UA1 TBARS Aoe9) anadludlanin 6 uaziuuilduszanatodianeiio iile
neufeununana19ueen TBARS aaomsifouiiousiensewiwgluuunag3iaial
1 a 1 aa d 1@ s I Y ' =
WU USuna TBARS haanuuanasnvananuadUan 2 Hudu'ld wuan b-TvH ims
= a ° 1 Y [ o 3 A a

iasundasvesdTura TBARS 1021 C-TVH oniu luda14in 4 vesmsiaui Usuwm

TBARS tnaly D-TVH §f51augandn C-TVH

7) e

= A ll g 1% s o

adlwasedludapinrlaTas Tawwans 2 gUuuy mendsmsinusneaag
[ { v o [ @ ] < I 1 v 1 '
A9013199 4 a1 Iamdaed1aluszuy CEL Hauananai]ual L*(@1anuaI1d) a*(an

I A 1 I A A ' [ a A ' v
ﬂ’NiJl,‘]Juﬁ’ll,ﬂ\‘i) uazb*(mmwmﬂuﬁmam) WU C-TVH HadNITHNaANUA1 L* 1n1nd 22.56 +



(%

a 1 [ ] @ o P [] v o
0.11 1HANITAADIVBIAT L* @anar9ana1nnusnel Tudila1vii 4 Unsanasesalisdinn

9

[

AR (p<0.05) Taolia L* aasgaludlaii 8 egiszan 20.68 + 0.08 luvmziia a* uag

u

3 ]

o a o w | 2 o I
b* NAINIHAAND 8.33 + 0.23 1AL 18.44 + 0.62 MNAIAU #9819 C-TVH MAUSNEINANHUL
= = A dy [ 1 A g 1 A [ (.d' 1 = o (%
vosauaduaramasluliedreguniuau A1 a* iiugagaludilanyin 4 edrainisdiagnig
aa A A @ P ~ o A A
add (p<0.05) aziia a* tingagaludairin 6 N3zaAn 9.99 + 0.36 vauzA1 b* tingagaly
o P ~ [ [ =3 = (= @ ] [ ]
qUa¥iN 8 Nzan 21.74 + 0.00 ruaeInslasunlasvesn@dluaiog19 D-TVH nuan

9 @

@ a " W a 1 [ P ] ]
L* HAINISHAA IM101 63.51 £ 0.04 tAamsaaauesal L* Tudilavin 4 egraliisdiagnig
aa = ° [ P A o A
add (p<0.05) naglia L* aadigaludianin 8 gnszal 59.20 + 0.04 TuyuzNal a* oy b
o ' A A2 1 A v o W aa 4 1o P I 9
ludied19 D-TVH lannuiusgniiisdinyniana (p<0.05) awadlanin 4 fludulyl Tae
' = y A X o &~ A o ' = y A X
A1 a* o Tumvvugagaludianiin 8 Nszav 8.71 £0.13 waga b* Nuwd TuuwnIULay

gangaludanin 6 Nszdn 29.84 £0.23
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240
220
200
180

160

mgN/100g sample

140
120

100 -

42

Bbc Bc Bc

Bb

=——C-TVH
D-TVH

0 2 4 6 8

Time (week)

Ml 8 A1 TVB-N vesaeg1aa5 03 Tutlanii lalas lawag duuuniia (C-TVH) tazuis (-

1 1 4 @ v @ a 4
TVH) asaeU laals suMaUANULANA NYDIA AR ﬂﬂl@ﬂ@]’)klﬂﬁﬁj’lﬂ T-test (AIDNHIWVY

] v W a a3 ¥ @ @ g o I
ﬂlﬁﬂlu)Tukey’sHSDtest(ﬂ’J’e)ﬂHiWiJiJmﬂ) “lugﬂumuﬂuﬁ}ﬁ waemManusneudluna 8

Flai

450
400
350

300

mgMAD/kg sample

250

200

150

Bd Bd

al

Ac ——C-TVH
o i D-TVH
i Ab
Aa
0 2 4 6 8

Time (week)

Ml 9 71 TBARS vo9a10819a3 03 lulaiir laTas lawagduuumiia (C-TVH) nazuia (-

' ' { o v o a d
TVH) #3980 Tagi S e eunnunana 19uen 1 asueda 1518 T-Test (320 AHIHVI]

' v W a ] 3 @ 9 (% 3 o I
1) Tukey’s HSD test (@29 npsiiuiian) Tugiimiinuds vasmamnusneuiunm 8

Flami



v ] ' 1] ' § 90’ @
m51ah 4 msnfasunasvesm@luniedlulapinlales lawagiluouniia (c-TVH) vazgluvunds (0-TVH) fiasedenlugihimiindlen

a

[ S o ~ I~ @ 71
MNAIMINUINEINYUHgHVI sl unal 8 dila

u

Color
Light > x <Dark Red> x <Green Yellow> x < Blue
iy (avdlad) L* a* b*
C-TVH (0) 22.56+0.11° 8.33 +0.23° 18.44 + 0.62°
C-TVH (2) 22.40+0.14° 8.43 +0.32° 19.64£0.31°
C-TVH (4) 22.82 +0.53" 9.14 £0.20° 19.35+0.11°
C-TVH (6) 21.63 +0.09° 9.99 + 0.39° 19.42 +0.20°
C-TVH (8) 20.68 = 0.08° 9.95+0.29" 21.74 + 0.00°
D-TVH (0) 63.51 +0.04" 4.46 +0.02° 23.05 + 0.52°
D-TVH (2) 63.59 = 0.03" 5.65 +0.05° 23.52 +0.09°
D-TVH (4) 61.81 +0.20° 7.24 +£0.28° 25.84 +0.30°
D-TVH (6) 61.33 +0.28" 8.52+0.05° 29.84 +0.23"
D-TVH (8) 59.20 +0.04° 8.71 £0.13" 29.45 +0.25°

1o A o 3 1 A H oA A saa o A v o w 1o o aad o A s o
auavninaueun e 4 1+ AVIUVUNINTIIU aunaelugauANNoNYIMLaUAUMNY "lummmgmﬂmwﬂumaﬁmmz UAMMFRNY 95 1oSIFUA (P>0.05)
2
" LEUEAIAINNNAINN UANNLE L+ (?ﬁ) L- 100 (V1)
3o, 4 A : ) a 44 2 ' a ' Yy aa 44X
a* MNULaAInA NI UTUATINNAY taza1 a*NanasuaasmaNud U TV INNLTY

4 4 ' & 44 2 ' A ' 2y a A2 2
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ARl 1 2 3 4 5

AUAN (33 %) (67 %) (100 %) 81909
anlu 15.03 10.02 5.01 - -
oty 52.40 44.07 4137 38.97 55.26
MNAIHAD - 4.19 8.37 12.56 2.10
TilsAudnnasaana - 4.73 9.45 14.18 6.30
uileend 16.00 14.75 14.75 14.75 14.75
unay 7.18 5.17 3.09 0.75 4.47
dfudamdeeriniu 2.73 412 4.93 5.69 4.07
a1 (1:1)
INUU&TTINTIN' 4.60 4.60 4.60 4.60 4.60
HiduE 2.00 2.00 2.00 2.00 2.00
Auawn s lotin’ 0.06 0.10 0.18 0.25 0.20
D-TVH' - 6.25 6.25 6.25 6.25
partlszneumanil (wlesidud)
Tdsau 44.99 45.12 44.79 44.63 4525
osiu 11.15 11.02 11.20 11.06 11.13
i 18.06 15.75 14.63 13.86 16.57
AU 7.89 8.50 8.14 8.75 7.24
ol 5.95 5.49 4.66 3.83 5.31

'3 (0.6 %) U5¥nOUARIY Thiamin HCT 60, Riboflavin 100, Pyridoxine HCI 40, Folic acid 15, Calcium pantothenate100, Inositol 2000, Biotin 6,
Vitamin B,, 0.1, Menadione 50, Tocopherol acetate 100,Vitamin AD, ( 500 IU of A+100 IU of D,/4f) 8, Choline chloride 5000, Ascorbic acid 500 (MA/NA.

111) 11 U35 19)3IM (4.0%) 1/52NOUARW CaHPO, 8, NaH,PO,. 2H,0 15, KH,PO, 10, KCI 5 (1/NN.01M15)

2
Carboxymethyl cellulose (CMC)

3
DL-Methionine

“inselulagirgilud
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Aa [ g‘./ =< 9 1 [ 1 o 1 9
ANUAANAIA A9 UIIADI11A1 Blank voeta1tluluunazaiedns Iaelsarsazate 15
S I 4 Jd o [} o
11951 UA trichloroacetic acid and 0.25 WO5Ha HCI (]‘liJNﬁ’iJFN TBA) ULAZN1IN1TNADD
A o Y o 1 AW Yo A ) Y R o 1 Ao Y @ '
milounuudanihiai ob flddnamilounumugas udrnahmnmuin lavesdaredeay

o 1 1 @ ] <3 Y A A 43! 1 1 Y] ]
NUAT blank UYDILAALAIDYY ﬂi]$vlﬂﬂ'l TBA ‘mﬂﬂmualuﬂmﬂugmazmaﬂw)
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MANUHIN A

a da J
ﬂ'l‘i'J!ﬂ'i'l%‘Hﬂ%ﬂ‘iﬁuﬂli’)\‘i!i’)uvl“lﬂl

1. MmaPuiegslamaae
Waa nszme a1ld wagldasvestlangwavnaslunasa lulasiiilyiiarunaen

3 o { a 1 o Y o 4
Llaglﬂﬂiﬂ‘ﬂ'lﬁ@mﬂall -80 mﬁu%m@ﬂﬁ%uﬂ’n%umﬂ%aﬂmaullclm

2. msanaeulasl
2.1 myanaeu laiine 19a3129 nUFu n3U5u uaz weavh-oz luaa

v Y v f
anaeu lyiannszmize1ns 146 uazd1 1€ Taeldindwduludadiu

Aaa < 1 = 1 < Aa Yy <
gurglNAWIE1 12,000 s0ua0WIN gadsazaediulanuluvaca lulasiadudunolu
Aurgungll -80 osraIFodNosoUnTILH

[ d Ly d d
2.2 anaeulwinnuSUSIASINNIVUITH (Srichanun e al., 2013)
[ 4 A o i a Ia Ja a
anau'lxiann 1da uazar1d edmizvinanssuou lsialrsuozu Tunl
a @ 4 @ 4 o . a A 4
Uaaa uag oan lavineanuea Tasanawu'lsiainar ldarlaslsd Tris 2 Had Tuard) -
. Aa A 4 @ 1 a [ %7/ o I

mannitol (50 ¥aa Iua15) pH 7.0 ludadiu 30 Usuiasaeumin (viw) uattluszezial 30
a ~ a a a 14 o w [l = ~ I =1
AH ud29 @AY CaCl, (100 Had Tuan$) dIeg 1y umnIsad 9,000 xg 1Hunal 10 i ga
1 1 1 o ] ~ ~ < I ~
daulaldlunasa v vazihdiede ldmpulesianuiEasev 34,000 xg 1ilunat 20 wid

a A

1 Qy [] d’ Y Y . a A 4
meansazateaiulans LLEIZEIZEHEJ@Wﬂ@uﬂﬂ’ﬂguﬂ"lﬂﬂ’lﬂ Tris (5 Nﬁaillfﬂi) — HEPES (5 ¥aa

9 ]

Tuan$) - K1 (10 Haalua1$)-DTT (10ad Tuas) fed 7.5 tAuderaon Taif 161 udus

a = A a 4 = a o
QUNNN -80 DI LALFY T LW’E)’ifJ’JLﬂi"I%W]E?J”ImT‘]JW]HLLﬁ$ﬂi]ﬂiiﬂJLf‘Juhl"]53JG]611‘]J
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add gy
msmilfineIves
1) Tris (2 ﬁaahaﬁ) — mannitol (50 ﬁaahlm%) pH 7.0
Y =) L% v %’
%3 Tris (MW 121.14 n53/Tua) USunae 0.1211 A5 mannitol 4.5543 A5Y aza1eale1in
a 2 < o A a aa ~
pDW weru 1y U5 pH dude 7.0 @uihnau USudSunasliae 500 Hadaas hu'ldn
QUNYI 4 DIA AT
2) CaCl, (100 fiadTuan$)
@ o o Y ¥ < @ I
%9 CaCl,.2H,0 (MW 147.02 n51/Tua) 1.4702 n5u azatealeiiinad Ysudsuasilu
100 Hadans NURgungll 4 osrivaiFod
3) Tris (5 4aa 1ua13) - HEPES (5 #aa 1ua13) - KC1 (10 Had lua1$)-DTT (1
Aa A 4
Haalua1s) pH 7.5
W9 Tris (MW. 121.14 n5u/1u@) 0.030 NS4 ¥9 HEPES (MW. 238.30 n§3/1ua) 1.1915
N1 ¥ KC1 (MW. 121.14 n51/14@) 0.037 5 taz DTT (MW. 154.25 n5u/1ua) 0.1543 n5u
4 ¥ Y [ o a A aa ~
azarenanuadieringu Usu pH 193y 7.5 neuaSullsu1as 1914 500 Tadaas 1iu'l3n

QNN 4 DIFITAITO

3. m3adSanallsAuves crude enzyme (Lowry et al., 1951)
an a H <
14 luTasman vuia 300 luTasdaaslunishil§aser Tas Walminau 48
a @ @ 1 Jd a a Y Y o gl.; a .
TuTasaas wausudrerueu laidsuia 2 TuTasaas wauldiddu 91nTuay alkaline
. a Y 9 o o aan < = ¥y a .
copper solution 100 TuTasaas warulddny sevinlgaseniiumal 10 WA 9INWAY follin
a o aaa = Y g = kS ) [l
phenol reagent 150 luTasaas sevignserdnasuilumar 10 wii vmiuih lddanins
A d' d' ) 1 d‘ [ 9 ) =Y =3 @ ]
ganaunaInnue1Inau 640 w1 Tuwas hianda lduduudSuallsduludieds
~ o . . A A ~ Y 9
1WEFeuneunuNIINLIATS 1Y Bovine Serum Albumin (BSA) NHIUNTI09NANUANAU
1 %,‘ o A 1 = A a g}/
a199 aae11nay e BSA udazanuwaudtudsuia so lulasaas uaziduas uazaase
o [ o aan ] = (% % ] d o 1 d' Y Y 9 d' 9
nardmsuilgaseuswdednualesiaeu lsl newthan lauadensiduase e ls

neumsurianuautuveasuna Tusauludloga
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A10819n311U1AT7 U BSA

#1582a18 BSA 1 iiaaniu/iaaans hnd ANUTUTUVD BSA
(luTasans) (luTasans) (lulns Tua/daaans)
0 1000 0.00
40 960 0.40
100 900 0.10
200 800 0.20
300 700 0.30
400 600 0.40
600 400 0.60
800 200 0.80
1000 0 1.00

add 9
TSIANNNLIVDI
1) Alkaline copper solution
Y Y Y Y Y d‘ 1 =\ an
%3 NaOH 10 51 azarareluinay dsinaunmiunsdy) Uszuia 400 iaaans
v Y v
1A Na,CO, a4l 5 n51 %9 CuSo ,.5 H,0 0.05 n5u Wnnazatwluiinaulsuias 10 Jadans
' Y v Y
(a) %9 Sodium tartrate 0.1 NTY ALAWALLNAULTVINT 10 Wadaas (b) WaTazaIeNnd a Lz
@ = 1 a3 A aa < {
b ukauad W luasinedu vazdsuiSuasas 11wy 500 Hadaas wuas luvianun
QNN 4 0IFITAIT
2) Follin phenol reagent
a . Aa aa 9y o %’ < Aa Aaa < =
1@ Follin phenol reagent 1 §adans waudnui1nau 10 Naaansnu 3 luviaiy

LA NQUUY 4 DIFNITATE

3) Bovine serum albumin, BSA (1 #a@n3u/lagans)
@ A a o Y g < [ = Y I Aa aa <3
¥4 BSA 10 Uaansy asa1gagUuInaud Llagﬂiﬂﬂiu1ﬁiﬁ1§1ﬂ!ﬂu 10 Yaaang 1nu

FNUINQUNYN -20 DIy
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4. MyIananssnvaaou el

4.1 panssuveveulaninUdu (FauasmaiSves Bergmeyer er al. ,1974)
31n5129 1a8 181 0.2 M Glycine -NaCl HCI pH 2.8 Y5u1a35 200 luTasans
a J 3 o a a g}/ a Jd W =y a
wazidw 1 esituda luTnatu 250 lulasaas nnvwdueu lsianadsuas 50 lulasans
[ 1 a 3 aan
narulddinunazun 1 ugungiides 26 ovauaaiden ) Juszezinat 5 uri ngalfnsen
9 a S <3 o . . . =) a Y 9 Y] g}/
A10n151AN 51100 51%UA Trichloroacetic acid U311a5 750 lulasaas naudialenu 310U
° A A A A ~ A Y o 1 YR
i ldnayunesdt 5000 sou/u@ @ 25 oesusarFod w10 iR udnihraulalddan,

{ ¥ v ) . 0
aanauuaan 280 w1 luwas TasldlSeuReunuannuuduued L-Tyrosine 111 11130919

U

Y Y 1 ° o { 4 Y v Y
mmmmmummﬂaum”lﬂ'mm@@ﬂﬁuumﬁ 280 uﬂumm Lﬁﬂslﬂfsl,UﬂﬁﬁiNﬂﬂWLﬁuﬁiﬂ

DY

morFsumeuszavveautlUFunilueu la
NaA Yy
TSIANNNYIVDI
1) 0.2 Twan3 Glycine-NaCl HCl pH 2.8
¥4 Glycine (MW. 75.07 n51/1u@) 1.5014 N3N ¥ NaCl (MW. 58.44 n5u/Tua) 1.1688
@ ] A Aaa g’/ 9 %’ < [ Y 3 9
AN ¥4 HCI 1.657 Haaans azarenavuasleriinay U5 pH 19iu 2.8 aqensalalasnae

a =

a o 1 [ A aa < {
57 0.1Tugia neud5u1Suas 114 100 Tadaas nul3Ngumngll 4 esssaiFea

S I 4
2) 1 1Wosisua hemoglobin (Bovine)
& o Y] = 3 & I A Aaa < o 1
%4 hemoglobin 0.50 A3Y UYSVUTMIMTAI8AA TN 50 Hadans tnuAleE1a ]y
=< A A P
VIVNUNOUKN 4 D3 IyaITe e

a QU

S 3 4 . . .
3) 5 1o Ue Trichloroacetic acid
o . . . o @ a Y ¥ o Y A aa <
%9 Trichloroacetic acid 2.50 n5u UsvUTurasAar8vInau ]ty 50 Haaans N1
QI ] = d' a =~
aredlurunuNguygll 4 srwaied
4) L-Tyrosine 5 Haanswiaaans (¥dmiunsmluasgin)
] @ g < < Aa aa <3
%4 L-Tyrosine 0.050 n51 azareluiinau du) 3-4 Haaaasau lailuasazarsun
) =) =) v =) an d’ S o o -
u aunsalelasnaoin 2 Tuiia 0.5-1 Jaaaas wemsazaelianvag lavihmsdiulsuas

v a aa cUl A y ¥ 4 A g g Vvt Y v '
Glmﬂu 10 Uaaans NBUUN ﬂl%f]ﬁ]’l\‘]@?flu']ﬂﬁul,waﬁi']\‘]Lﬂuﬂi'ﬁl‘lll'lﬁiﬁ']uﬁlﬂllﬂ'J’]lIl"Ull"Uu’f]g

1119749 50-500 Waansu/Aanans
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4.2 fanssuveverlanindudu (FauasmnIves Erlengel ef al., 1961)
19 N a-Benzoyl-DL-arginine-4- nitro anilide hydrochloride (BAPNA) ANUANYY 1 Tad
<3| o a a <
Tuas Wudvaasn Taeldansazas 1 diad lua1s BAPNA (azatelu 1 11/e515ud dimethyl
J { a @
sulfoxide 0.05 Tu@1% Tris-HCI pH 8.2 Nnau@18 0.02 Tua1s CaCly) 900 uTnsansneauny
4 a oA a g =} aan Y
d1sazateen oy 100 IuTnsaas Uuguugies uiu 10 w1H ngalfaseraie 30
- . . a o A A vy &
1o 514U Trichloroacetic acid 100 luTasans Jamnisganauudsi 410 urTumas lshnau
I o 1 A ~ 9 o 1" Aa J o a =
1 blank tazihamsganauueaei lddnaninenssuveaou laad Jawanna 20 i i

=
9715 UM

asa oy
MIANNNIVIY
1) 0.05 Tua$ Tris — HCI pH 8.2 IWauA18 0.02 M CaCl,

i Y J J

¥4 Tris (MW. 121.14 n5u/Tua) 1.5142 n5u a2a1R281UINAU F CaCl,.2H,0 (MW

o o S ¥ Y Y o o v
147.02 n3u/Tua) 0.7350 NSu azatealBUINAY HauaIHITowAenY tazlsu pH il
8.2 neuliulsinas 11 250 fadans vy 13igavgll 4 essniwaFoa

2) Dimethyl sulfoxide (DMSO)

3) 1 iaaluans Na-Benzoyl-DL-arginine-4- nitro anilide hydrochloride (BAPNA)
%9 BAPNA (MW. 434.9 n51/Twa) 0.0021 n5u azatelu DMSO 50 lulnsans

wutilivles (0.05 Twans Tris — HClpH 8.2 AHaN@18 0.02 M CaCL) nazlSuil3mnasidlu s

L))}

Iaaans

4.3 mydananssuveaeu lusiuean-10zlamaa (Rick and Stegbauer, 1974)

o3 719470 0.05 Tua1s Tris — HCl pH 8.0 ANaNA18 0.01 M NaCl 13119 0.5

[ Y. a

Aa aa 4 ] 1 A aa 1 a o
Haaans oy lad (L%’e‘)imslﬁ'mmm’]’wﬁ’uagslummmmma@ Q) 0.1 YAAANT NOULANFU AR

a9

A - Y, . A aa Y Y o 1A
snfo 1 1esdua arsazarenile (Starch solution) 0.5 UAAANT wﬁﬂmmﬂuuumqmwgmwm
A A J 3 J .. . . . 2 & a Aaa
U 10 W9 1A 1 1edigud Dinitrosalicylic acid (DNS) a1l u color reagent 0.5 UDAANT NFU
Y 9 o VoA = = 3’1 3 A a9 =

THAuLazLNN 100 oA UFATOE UYL 5 UIN G]ﬂﬁlf]ilﬂ@ﬂ!ﬁ{]ﬂﬁﬂ\iﬂi%ﬂTﬂ! 20 UIN Uag
o A Yo 1 A A o 1 A Y A o

Ll"lfﬁifl3618%1@3ﬂﬂ1ﬂ15ﬂﬂﬂauuﬁﬂ1ﬂ 540 W TUIUAT LlagiﬂﬂTV]llﬂLVIEJ‘]Jﬂ‘Uﬂ'iW\liﬂﬁiﬂiu

Y
veatmavoa laa
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asniimetes
1) 0.05 Twan Tris — HCl pH 8.0 iWa&2 0.01 M NaCl
#4 Tris (MW. 121.14 n§1/1) 0.6057 n§u aza1ede1iinau 1 NaCl (MW
58.4527 n¥u/Tua) 0.0585 NFU aza1edaerhndy nawensnageusdreiu nazal¥y pa 1%

a

I 1 o Aa aa I §
i 8.0 neulSuif5anas 1414 100 adaas nu13Nqungil 4 esruvaiFes
<
2) 1 1esiFud arsazareuils
%1 asazateuile 1 a5y azaredletiviles (0.0 Twans Tris — HCI pH 8.0 #

WErU@28 0.01 M NaCl) dui 100 sasuaieaaunnaisazateas la

- 4 .. . . .
3) 1 Wosisua Dinitrosalicylic acid (DNS)
v Y v Y
¥4 3, 5 dinitrosalicylic acid 1 n54 aza1eluinaulseuiw 40 Jagaas 11nUU
a = 4 o = a aa o . .
wuaisazane Tmaen laasonled 1 ueiia aalUdn 40 Uaadns ¥4 Potassium sodium tartrate
o [ [ gol < I A aa
(282.1 n51/Twa) 30 NSy YSuSuasdresinauawily 100 Jaaaas
2) Maltose 1 Haansw/aaaans (¥hnsminasgiw)
] [ %’ < 1] a a3 Aa aa
A9 Maltose 0.025 n5u azareluiinay Usulsuiasarsilu 25 Hadans
=Y [ Y Y 1 { o Aaan 4 1Y) 4 [}
Pmnaanudududeuiisuminuatedeldinlgnser (eulminazivie?) vaudens
] Y
Maltose AN TUBgIU%9 0-600 TuTasdas ihasiivenudguunou@edInunsIana
4
Tuou o
v A ia A A a (Y ax
4.4 MIIananssNva U s FuazlulUfaa @auaimaisn1sves Maroux
etal ., 1973)
o . a a 4 { [ .
U1 sodium phosphate buffer (80 ¥ aa Tua1s) 7 pH 7.5 AU NU L-leucine p-
. e Aa A o a A 4 [ g}/ a P 9
nitroanilide (2 Had Tua1s) aza1elu DMSO (0.1 Had Tua1s) vasniu@ueu Tyl 1au1ain

[ Y 9 o ' ) [ A A A a =1
NITENA Wﬁll‘l‘lril“ll"lﬂu ﬂaum"lﬂmmg]ﬂﬂauuammmm’mau 410 uﬂumm NN 20 IWUMN

I o
Aunan s un nseumeununsWuIIUUDY para-nitrosnillide

msndinmeTes
1) Sodium phosphate buffer (80 Haaluais) pH 7.5
H9e15 Na,HPO,7H,0 (MW. 268.06 N5/ T1a) 10.7224 N5y ua g
NaH,PO,.2H,0 (MW. 156.01 n5u/1u@) 6.2404 N5 azaeiuThnau 15y pH 11l 7.5 uay

a

] I Aa aa <3 1
susnasensldiilu 500 adans muas ANgamngll 4 eseuesaidod

U
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2) L-leucine p-nitroanilide (114 0.1 ﬁaﬁium%’ DMSO)
¥4 Leup-Nan (MW. 25128 n§1/T18) 0,025 n51 aza18828 DMSO 200
1uln3aas U50150195878 Sodium phosphate buffer (80 Had 1ua13) pH 7.5 au 1d1/5uauilu
50 finaansAus Higanad 4 esruraiden
3) 0.1 M Tris buffer pH 7.5
4) para-nitrosnillide (ﬂ‘ﬂ‘i/\llﬂ@]gWu)
TAv43 para-nitrosnillide 0.001 N$1 aza1ede 1 o3 1dud DMSO 10 TuTasans
@ 0.1 Twan§ Tris buffer pH 7.5 Y311a1 990 TuTasaas ag ldasazaedimaesu eandie
0.1 Tuan§ Tris buffer pH 7.5 thivf3ana 1718105 u1as s fadans arsazareezdowiug
manala nannius i ligenaliIdaudutulusesunia 1as1¥ sodium phosphate
buffer (80 Aad Iuat) pH 7.5 nauensazatoudazanududuliminu ihianinsganau
9

Y o 1 Ay Y Y Y 4 Y & S
Llﬁ\‘l‘ﬁ 410 u’liulnﬁi ‘Ll']‘ﬂ']cﬁUl@ll’lﬁj']\clﬂj']‘i/\llau@i\cllﬁﬂi%ﬁ']ﬂ')']lllsllu"]]uella\u@u C]flla’)%uﬂg

Hlullaae
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A0814 ﬂiWWiJWIijpu para-nitrosnillide

ANUEANT Y09
para-nitrosnillide 149 sodium phosphate buffer 1501y
1.448 luTnlua/ladans (80 ﬁaﬁimﬁ) pH 7.5 para-nitrosnillide
(luTasans) (luTasdng) (luTas Tua/dadans)

0 300 0.0000

2 298 0.0097

4 296 0.0193

6 294 0.0290

8 292 0.0386

10 290 0.0483

15 285 0.0724

20 280 0.0965

25 275 0.1207

30 270 0.1448

40 260 0.1931

50 250 0.2413

v A d o d (Y] ad
4.5 ﬂ1§]ﬂﬂ§]ﬂ§5Nslli’)ﬂ!@uﬂ“ﬂﬂﬂaﬂflﬁuﬂﬂﬁﬂ@!ﬂﬁ (ﬂﬂ!!ﬂﬁﬁﬂ]u?ﬁﬂ]ﬁsﬂi’)ﬂ Bessey et
al., 1946)
° . a A J @
U1 p-nitrophenyl-phosphate (7 Haa luas) wauny Na,Co,/ NaHCO, buffer (30
Aa A 4 a I [ 9 1 o v 1 A ~ A
uaaiumi) pH 10.75 uazmmau"lcmwﬁﬂﬂ'lﬂ Wﬁnﬂ’é)um”lﬂ’mm@ﬂﬂammmmmm’mau

a a g =1 ~ o .
407 HWIHLM@V]? NN 20 IUM Wuran 5 UIN L‘].GEJ‘UW]EJ‘Uﬂ‘]JﬂiW\IiﬂijHﬂI?N p-nitrophenol
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msniiiinedos
1) Na,Coy/ NaHCO, buffer (30 {ad Iua1$) pH 10.75
F9815 Na, Co, (MW. 105.99 0511/ T3a) 1.5899 n$1 1Az #9 NaHCO, (MW.
84.01 n$u/Tua) 12602 n¥u azarefurnndunanlfidriy U5u pr Wiy 1075 wazil$u

a =

Bnasansliidlu 500 Taddes fuas 1 famad 4 osrnaifon
2) MgCl(1 Jadaluand)
%9 MgCL.6H,0 (MW. 203.30 n33/T11a) 0.0051 n¥ 1 avaredreiingu uag
Ysu5nasens iy 25 Hadans
3) 7 HadaTuans p-nitrophenyl-phosphate solution (p-NPP)
3 pNPP (MW.371.14 n§1/Tua) 0.130 n3u aza18@e MeCl (1 faa Tuand) 1

iadans Y5u1/511a35828 Na,Co,/ NaHCO, buffer (30 Jaa Inay) pH 10.75 aufsuasilu so

)

adans INUNguNYN 4 osrivaiFod
4) p-nitrophenol (159113 1911AT5 M)
TA8%4 p-nitrophenol 0.005 AN BLA1BAY 2-propanol 500 1 1ATAAT (71.8856
v

ulns Tua/Haaans) 1INUUII0NAI15LAY para-nitrophenol 20 111 (Taemstiaaisazate

1ulnsTua/ )
Y 9

para-nitrophenol 25 11 1A58A5 Wary 2-propanol 475 11 1AAAT 31N1UUIIB19DNATIDN 10 4911

aen15Utdaa15a2a1e para-nitropheno NIATAAT WEW 2-propano EETRL

1 NRIEY p phenol 50 lu1 &3 2-propanol 475 U 450
TuTasaas) asnldeztdnvaslaluid ndsonmiuvai lldenaldldanududuluszau
139 Tae 14 Na,Co,/ NaHCO, buffer (30 iiaa 1ua13) pH 10.75 wauaisazaisudaanuduty

Tdminu ihdammsganauudai 407 i Tuwas
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ﬁ’aesinmwﬂmmgm para-nitrophenol

ANtUTUYD
p-nitrophenol Na2Co3/ NaHCO3 buffer f15asay
0.3594 lulaTua/iadans (30 Jaaluand) pH 10.75 p-nitrophenol

(luTasaas) (lulasans) (lulns Tua/dagans)

0 300 0.0000

2 298 0.0024

4 296 0.0048

6 294 0.0072

8 292 0.0096

10 290 0.0120

15 285 0.0180

20 280 0.0240

25 275 0.0300

30 270 0.0359

40 260 0.0479

50 250 0.0599

75 225 0.0899

100 200 0.1198
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a2 A d
ANAITUANNN
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