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49403212 : MAJOR : FOOD TECHNOLOGY
KEY WORDS: RICE SEASONING/PRODUCT DEVELOPEMENT/SEPAT-SIAM/SENSORY
EVALUATION
RODJANA NUCHNUM : DEVELOPMENT OF RICE SEASONING (FURIKAKE) FROM
SEPAT-SIAM (TRICHOGASTER PECTORALIS). THESIS ADVISOR :ASST.PROF.PRASONG
SIRIWONGWILAICHAT. Ph.D.. 169 pp.

Sepat-Siam is a fresh water fish significantly contributing to the Thai economy.
Because of its popular taste to local consumer, it is possibly suitable for development as
seasoning product eaten with rice. However, little information is known regarding its processing
technique and local consumer’s acceptance. Therefore, the aim of this study was to develop the
recipe and process of rice seasoning from Sepat-Siam to obtain the acceptable prototype
product. Sepat-Siam was used as the main ingredient. The whole fish was cut and trimmed to
remove head, scales and gut before steaming. The fish meat without skin was then separated
and dried at 70°C for 3 hours. The dried fish meal ground to12 mesh particle size was found
appropriate. The dried fish meal was mixed with sesame and seaweed, then the mixture was
seasoned with sugar and soy sauce. The product was developed by varying amount of sugar and
salt. Shrimp flavored seasoning was also added. The product acceptance was sensory
evaluated by 30 panels using 9-point-hedonic scale for overall liking and 7- point-just about right
scale for sensory characteristics. The optimal formulation of rice seasoning (furikake) was that
contained dried fish meal 58.35%, white sesame 9.73%, black sesame 9.73%, soy sauce 7.78%,
sugar 3.77, salt 1.89%, seaweed 6.97% and shrimp seasoning 3-5% of finish product weight. The
study of packing conditions in aluminium foil laminated plastic bag under atmospheric condition,
vacuum condition-and- - atmospheric condition with an oxygen absorber -was - conducted. Rice
seasoning (furikake) could- be ' kept at room temperature (30+2°C) not less than 3 months, at
40°C for 35 days and at 50°C for 21 days, regardless of packing conditions. “However, the
product packed under atmospheric condition with an oxygen absorber was the most
acceptable.

Department of Food Technology Graduate School, Silpakorn University AcademicYear 2008
Student's signature ..........ccoccceeieiiiiiiiee e,
Thesis Advisor’ s signature...........ccccccceveeeieennns
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7 ] a
2 I B 55
g 6~
€ 5 Tuslng
'“g Y
= [] Honkatsuo
= 3 -
a;__S M Kozakana Furikake
2 —
1 —
L] 7

d‘ d‘ a [ 4 9 d' o 1
NINN 4.1 ﬂmuummmemmmaﬂmmwammmwﬂiEJGlmmmwuwiuﬂamﬂszmﬁ"lm
a a o d Y 2
4.2.2 mamwaﬂwaﬂnmmwﬂsﬂmnmmeaaﬂ

° ¥ L v A o & v v 0o q ¥
ﬂ’]ﬂwaﬂTﬁﬁTﬁ?%mﬂHﬁlUﬂQﬁumﬂﬂWa@ﬂm“ﬂp\l\iiﬁﬂm'nﬂlumﬂ 2.1 ‘Vnﬂh/iﬁ']ll'ﬁﬂ

[ A 9 a a [ 4 9 a A
ﬂﬂllﬂa\iqsﬂﬁﬂ{l%ﬂluﬂﬁﬂﬂaﬂﬁWﬁﬁﬂaﬂﬂﬂ!“ﬂPNISfJ‘lﬂ’JiﬂmJﬁ"lﬁﬁﬂ@ﬂlli;f@]ﬁil!@ﬂi?ﬁﬂ 4.2
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~ ' y & 9y dqyu a
AT NN 4.2 ﬁ’JuWﬁiJ“ll@ﬁ@:@liN\‘]TiEJ"IITJL‘]J’ENﬂuﬂi%iuﬂWi‘ﬂﬂﬁ@ﬂWﬁﬁ

AN s Govay)

dy a 9y

olaraaneuuiig 60

91917 10

NRLEN 10

S A

1A 8

F0IU) 8

Y

WINANT 1991 2

inanilu 1

AN 1
593 100

a @ a o oA a 9 a a
%']ﬂNﬁﬂ'l‘i‘]_]‘i$mu‘i$ﬂﬂﬂ’ﬂll°]mﬂﬂlflﬂwa@ﬂmeﬂﬁ‘ﬂﬂﬁ@\‘]Nﬁ@] ﬂ’)ﬂﬂ%ﬂﬂﬁﬂﬂgiﬂuﬂ

X @ . \ 9 o v
(Hedmncteﬂ)uﬂlﬁﬂﬂaﬁﬁﬁﬁj9@@(9ponn1wdmnc)1%@ﬂﬂﬁ@ﬂﬂ1uﬁu30?ﬁ!WU31ﬁ

Y { l < Y
nadouldszauAzIuuANUTO UM A luFINReY Darouantios (szAUAZIUY 5-6) LAZNS
nagoUszAUANNTNYBIRUAnB Uz sEamMAuATd187E nadoudInanef (Just-about-

. o/ = (% 9 a d' =3
right test) HUUANAANAY 7 99 Tag 7 vIeda szauaNmdunnu llnniige 4 vuneds
[y 9) = =3 [ 9 9 a dl a [ 4
FTAUANMALNOA Haz 1 vueda szauanutuiony llnniigavesndada naudaa

o A a o I a dy 1 T A [ A
AIMNN 4.2 WAaRAUNIYTIUANUTU M a, UaAe L* a* b*aaaadlun1sen 4.3
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18 10
16
= — —_ 8 |
"_é 14 =
e 12 &
< 90 = 6
= =
& 8 o
= e 4
& 6 z
& c
4 —
&« 5
2 —
0 0
(a) (b)
14 12
12 10 |
=10 E
; ] N —
z z °
& 87 g
E — 6 |
Bl | O(P
18 6 'ﬂg
s ] <4
& 4 .
2 2
0 preed 0 44 A
(c) (d)

B szduanudu 1l [ szduanudy 2 M szauanudy 3
sEAUANTY 4 seduanudn s O seduanudu 6
{ { o [ [ YY) a [ 4
AR 4.2 ANUDIIUIU (AU) VoIMT IR AZLUUAUANEMENNUTE A MA VATV IHAAS UNAS
T509MgaINAaDINAARIE B NATOUAINANDA (Just-about- right test) LN
Y] =\ Q‘ I~ a 4
AavY 7 3A: (a) @, (b) navan, (c) AN, (d) ANUAY, (e) ﬂﬁmmgﬁaﬂm,

Y
(f) Usunaa ag (g) vwaveaiieda
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—_
[\S)

(AU)

(A1)

ANUAIIUIU
N

ANUDIUIU

(e) ®

GLY))

ANVAT I

(g)

b szauanudn 1 [ szduanudy2 W 5eeuaNudy 3

[ Y o 9 g Y
TEAUANUIUVY 4 TEAUANUUN 5 L] TLAUNNUUVY 6

{ 1 'o [ LYY a [ 4
MNA 4.2 (\19) ANUDTIUIN (AY) VOINTUUUAMANH AN Y TEANNTURAVOINAAN WA
T5edgaINAaDINEA AITBNATOUANANDA (Just-about- right test) LLUALNA
o = A I a dy
f1a 7 99: (a) A, (b) nau a1, (¢) ANuKNu, (d) AN, (e) Usunanieial, ()

2
YSnaa uag () yuraveutiolan
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{ wva (A { 1 1 a o J
M3 7 4.3 gaauiia Ysunannudu A1a, MF (CIE Lab) HazANT0UTINYOIHAAN DN

Y A a A 9 Aqu A
Halsetnmannngasiiesaunlslumsnaasnan

AaANIA Aunde + Andouuuinasg
YSinmamnuin (Jevas) 18.21+0.26
a_ 0.774 + 0.003
@ (CIE Lab)
L* 52.83+0.13
a* 6.30+0.21
b* 22.78+1.31
ANUFOLTIN 5.08+0.35

VINHINMENATOUNUI sgauanudnvesnmdnymynalsyamdudanndui
0 = d' o ¥ = = ¥ o Y <
MMINAADVUANVAVBITLAUANMANNDA (4) MANYA SNIUAUANHUSAIUANAY
] 3 Aa A o Y a < Y A Y 2 v a
miuRtanudvesszauazuuutiesnu liiandes (3) mniiga uaaslimunsamaves
a o o < 9. v N o
pandaal lnammzsaaninnudiigaessduANNFeUVOIINATEY 1INMIANYIVD
' 4 A o o a o J o < !
)aaq3d (2546) Mimswannraasaanelgasadusaglanilaileats wunanizlums
Y dy 1 o [ 1 A a o = 1 % [
sundatieanowih llnauiudiunaudug lugasnaadusiinaaeszaumsseusunig
v @ a o 4 (% A a
Uszenndudavewaafuaigame TagmmzauansuzneaIud nau 1agsamna
a L4 L2 a o 4
AROAIUAVNMNNIUATLAZMENN 1AZDINHAM T IATIZHAUANTAVOINAANUANHI T304
~ 9 a 1 a o I a dy ~ Y 1 =
gasnlylumsnaasinan wuNHaasuRNUTINBANNIURGETEAE 18.21 UAA a 1RAY
&L A oA Aa o 4 < 1 9
0.774 WAFINNNNAITIURAASUNGAaHNITY Yarmees daunda wazilanluung
a o 4 U o o Yy
wazanasgIupaasangury Yanluljsadmua (mawuan n) Tasmnasgiuirualn
a dy a9 1 9 1 a @ Qa: = = = ad =~ dy
Ysmaanudu linuiosas 8 waza a, Ao liifu 0.6 AIUTIAITANBIDIT MRS sUITlD
a { 3 v a a a o J Qall
aradaeuuwisiunngaulumsldiluiagaulumswdandadaaing Isodnn mndud

A
Ysuljamansasiausanaludunouse i
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=3 Y Av
4.3 anvannlumIsuura tazvinavauieilm
431 Anannzlumseuniuileila

Y 1 H
nnmsiuiedaris dunszuaumsenuda Tasulsguugii lumseuuiai 50

Y A

=~ Y A v ) dy
60 g 70 DA UYL LL‘]JiL'JﬁﬂHﬂTif]‘U!H’T\TVIl 2 uag 3 Glf’ﬂllxi Huietaeuunen

Y a J a dy o 9 [ 9 (== 1 an/ d' o
"lmnmmwwﬂimt\umW%u Tﬂﬂﬂ1‘ﬂuﬂslﬂhlwmui’é]ﬂﬁ$ 8 NUNMINWE] 2 ANNITIMUUNN

l
I a

9y A Y a wa A o A a ]
Glmu’élﬂaTe'Jml,“rNiJﬂmaNUﬁmiJﬂmHU@] 1) ﬂ@mﬂ{]u/ma'l (’f]\?ﬁ“%ﬁl%ﬂﬁ/%jiﬂ\i) 60/3 1Lay

E]

70/3 ierinundmszigunmmemenmuaziail lakadaaasluaisei 4.4

A a 4 A a dy = Ay Y
ATNN 4.4 MTAUATIEHAUTUUA Usunaanuru a_ uasad (CIE Lab) voulolareuuns

A a ~Aq Y Y
Mnlsguuginazszeznailslumseuunia

ANNDAY + ANTOUVUIIATFIU

AuauIia agiAIaT (esrsarFea/inTug)
60/3 70/3
ﬂ?mmmm%u(%’aﬂag) 7.36+0.22° 6.60£0.49"
a 0.528+0.023" 0.30240.004"

Aa (CIE Lab)

L* 65.67+0.76" 66.02+0.028"
a*x™ 3.39+0.36 3.87+0.1414
b* 20.65+0.15° 22.6340.226"
Hue Angle®™ 80.3621.69 80.04+0.47
Chroma 21.48+0.68" 23.06+0.24"

'
AN v o a o o I o o

a-b 1 { o < o U o [} o
bmmzdwYlmmtﬁmﬂu‘mmaaﬂy5W.7meﬂmﬂw7NﬂuﬁﬂTJmu@ﬂm\?ﬂuamdﬁuamﬂwmd

ann (p=0.05)

9 o a

“uaaenu iuanasues wdisd iy nNana (p>0.05)

g
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k4 v 9
MNHaMInAasInUAuautaveutielawuu Idanmsonuians 2
= 1 [ 1 A v o W < 9y = 1 an/ d’ 1 1 [ 1 =
annzlinnuuananiuediied ity (p<0.05) sn3uma ax mniui liuanaenuedidl
wed ey (p>0.05) Taemseuuiananzguugiuazna (eeraBoa s Tug) 70/3 T
a dy 1 ° A == 1 Y 3 1 dy
YSMUANUFY ez a, @1 nNNTAIL 60/3 UATAIE L* uag b* gandn uaalmiiuinile

Uareuuianannig 70/3 UaAout1e N1adMa0IdI9uInNI

A o A Y Ay Y ' 9 a g A o & Y]
erudiotareuuitan 1dluunazangmssvuitannanilundasasing Tsed17
Y o a 4 wvAa (A dy 1 = ~ 1
HaNNIANERRUANTAYTINUANUFY A1a, LaZMIT L* b* a* (113199 4.5) WU
a dy (= Aa o 4 F) A A dy Y
UTuaNuFY Ma a* uag b* YeINanAuNK 1sevNrannielateuuenuwls
1 v
gargitazszezanlFlumsenine 2 a1z Tuuananu (p>0.05) uan1 a, wagmd L*
[ 9 [
uANANM (p<0.05) Tasralsedninananitielarouisigungiivazia (e
= q'.: a = :; 1 d' d' ds‘ Y d'
aIen/4 109) 70/3 UA a azmd L* @1nNan1g 60/3 tedinidiotatounsan
A = ° VA = 1 Y a Y] 4 Y A [
A1 70/3 UM a, uazd L*A1n1Na1IE 60/3 Wana likaasungamela a_ tazm
= ° a a o 4 an =l a .
a L*anl1de wazmstlsziiunnuseusInveanansumaleIsnaaoud latin (Hedonic
v v Y v
test) LUUANAAUAV 9 99 (9-point hedonic) (A131991 4.6) WuWe IsgdMAEAIINHDLAN
4
BUUNING 2 AT A5 UATLUUANNYEVIIN HUANA1NY (p0.05) uanARamMsLsziEiv
[ [ YY) a Y] 4 A
szauANNdUYIguanyuzn N szamduivesnanduaidieITnadoumnaned (Just-
about- right test) LUDENARAAY 7 90 (NN 4.3) NUNANVDVBIALUUUTEAVANMTUYD
A <3 a 1 o ll A v o W A
naulal anurnu anuay tazliunan uananuediivd iy (p=<0.05) Tasn
~ [ =) A < 1 ~
4717 70/3 UANNDURITLAUANUTUNOA (4) Munavdamazanuauunn Tuvazn
4717 60/3 UANUDVDITLAUANUTUNDA (4) A1uaNurNULazlSannn du
Y Y Y !
auanvuzaud USuantelar vuadielarveans 2 anniz lduanaraiu (p>0.05) 4
a [ I g U @ Y a [ 4
1M Iassvesnanfus ludesdu nunnuanyuznlszamduiauosnanfus
Y 3 o ' v Aa o o A = A Y A A q v
AUANVAVNNAADNMIIONTUNAANUNUINNGA DUADNTNIZDVUNIN 70/3 1Wp 1411
= 3 1 o I ¥ Y a [ 4 d‘S} Y v A
msanuaeuae I mizild Idnudnvuzvoindadsunaundnadoudosnms uazdall
[ a dal ] dal Y ° A o Y Y1
aTinuanudu a1 a, veudelaeuuisdiniianng 603 aasasuililaa a lu

Hand T gameiIndeuiy
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{ a L4 va a § 1 a o 4
MINA 4.5 MIAATIRRAUANTA USwaNusU a, 1azid (CIE Lab) vewannmal

Y A a 2 a Y A A q Y
PNT'iEléun‘lnNaﬁmmu@ﬂmﬁaﬂ’ammmLl,'ﬂi’qmwgmtazizﬂm’sa1ﬂﬂuﬂ1i

DU
Aunde = Miflsuuunasgg
AaaNtif QNN (eerIsaIFoa/s 1)
60/3 70/3
’ 7.33+0.09 6.52+0.51

Usuaanusu Govaz)”
a 0.348+0.006" 0.300+0.007"

W

A (CIE Lab)

L* 52.98+2.82° 55.254+0.63"
a*” 6.46+0.48 6.81+0.71
b*"” 19.54+0.32 21.04+1.19
Hue Angle”™ 71.7240.97 71.9043.36
Chroma "™ 20.58+0.45 22.14+1.58

{ Y v @ a o 4 {
ﬁ’]i’l\?ﬁ 4.6 ﬂgllull!ﬂmf’lﬂi&lﬂ!$‘1/‘|’l\‘]ﬂ5$ﬁ’l1/’lﬁllWﬁg{'luﬂﬁ'lﬂﬂfﬂﬂi']llellﬂﬂWﬁﬁﬂmcﬂp\l\iiiﬂﬁlﬁl}'nﬁ

a dy Y d' a d‘ 9
Hanantelaeuuanulsguvigiiuazszezainlylumsel

AZTUUUNEY + ANDBAVUINATTIU"

QUNNNAIA (@IAUHATYA/FD 114)
60/3 6.33 £ 0.78
70/3 6.63 +0.75
TuanAPAUANAUTA AR A URE T a1 AN

a-b 1 d’ = v Ada/ o
Aunae luua uAeINUNIAIBNYIAUWANH

ana (p=0.05)
“uaainnu [uuana nAues Niied 1y nNana (p>0.05)
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T
A o

24 24
22 22
20 = 20 7
=
218 & 18 -
& 16 216*
& 14 = 14
212 22 12 A
1 10 2 10
= i o
s 8 & 8§ -
@67 6
4 4
27 2,
0 - 0 -
(a) (b)
18 18
16 16
14 14
= ~
& 12 EIZ
£10 1 g 10
z 8 & 8
2| 1N
:° =
4 - 4
2 2
0 0
60/3
(c) (d)

M sequanudu2 W szauanudy 3 STAUANUTY 4

sgauanudy s [ sgduanudue  E seduanudy 7

AMA 4.3 ANUATIUIN (AL) YOI InazuuuANudUaUdNBazn s mMduid Ve
wansaainaTsed il seangiman (srusaFoadn Tuo lumseuuiuiieyan
AwIBnadeUdnNa oA (Just-about- right test) LUVFNARUAY 7 99 ()7 (b)nau
Yar, (©)nNuHNY, (DANUAY, (e)ﬂ?Mﬂ@ﬁf@ﬂﬁL O naz(e) vinaves

Y
iiodan
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24 18
22
20
18
16
14
12
10

(AW)
()

ANDIIUIU

CRRETGERETRIN

SN B

70/3 60/3

(e) ®

(A1)

ANV UIU

(g)

M sequarnudu2 W szauanudy 3 STAUANUTY 4

sgauanudy s [ szduanudue Y szduanndy 7

~ 1 Ao Y 9 [ v W
MNA 4.3 (69) ANUDTIWIU (AY) VoINS IHAzILUANUTNAMAN YL ss e md Ui
a o J ! a )
YounannuNne15e 107015 gurgiiaa (eeruwaBod/d Tua)lumsonuds
dy Y ad = . o =
ieilan AEITnaTeUdNaNDd (Just-about- right test) HUVANAANAY 7 99: (),
A <3 a dy a
(b)nandan, (©anurNu, ([danuaw, Usmnatieda, OUTMN taz(g)

2
TR IGRISTEG 1 2y
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%
4.3.2 vinaveaillm

v Y A v = 2 v A
Tsanzmysuuninmmzaungalute 3.1 ANy Ivavedlolaiouumian
= =y =\ 1 dy 9 1 1 1
mingay Tasfinyulisuneuszinuiliolaoundsvinalvg (FoURUAZINTI 12 11T)
< ] ] a 4 wAa a d [
LAZYUIAEAN (FOUATUAZLNT 16 1W%) HamIAATIZHANANTA USnuanusu a, wazid
a [Y] 4 [Y] { a [
L* a* b* UDINAAN UM 15891 aAIFINT19N 4.7 MIUTLIUTEAVANUFD VD
a [ 4 a a [y
HAANUNAI D NATOUE IAtin (Hedonic test) LUUANAAAY 9 90 (9-point hedonic) WA
ueraalumseh 4.8 nazdszdiuszauanuduvosguansuznlszamdudaves
a o 4 9 = A < a 491 a
wannaa luaud navtar anurnu anway Uswantedar Usuaa uazany
Y
azivenvouiiolal AredTnadoUANANDR (Just-about- right test) LULANAAUAY 7 90
NaLaAd UMW 4.4

a L4

' a o 4 A a 4 J
i]'lﬂWafﬂi'Jl,ﬂ§1$WW‘]J’J'IWﬁGIﬂleWQTiEJ{J}TW]Na@]ﬂ1ﬂl,ﬁf]ﬂﬁﬁlu1ﬂ 16 LY fl?ﬂ a,
' ° 1 a1 A 1 a o o A a {
uazm?{ b* e11NI LAUAE L*q\iﬂ’ﬂ N'ﬁ@]ﬂm"ﬂPNIiEJ“IQI}'I’JT]WE’IGIFI]'IﬂLﬁEHJﬂ']"UHWQ 12 4%
1 1 = ds’ roa a o J E) A a dy 3
(p<0.05) mumﬂimmmm%u uagae a* 61]’8']\‘1Nﬁ@lﬂm"lﬂW\?TiﬂﬂﬂTﬂWaﬁ%'lﬂ!uf)‘ﬂa']‘ﬂ\'l 2
] 1 @ a o 4 ~
GU’LHﬂVhJLMﬂG]NﬂL! (p>0.05) Llagﬂ'lﬂﬂ'l‘iﬂﬂﬁﬂﬂﬂ'J'liJﬂffJUi’)iJellfJ\i"llfNWﬁﬁﬂﬂ!cﬂWQI?EJS{,J}TJ‘V]
dy Y 1 9 T [ J dy
wilsvinaveudoare v me"lﬂﬂmuumm%u"lummu (»>0.05) UAVUIRVDUUD
A v oA 1 Y 9 Y a o o Y = dy
ﬂammqmmwamszﬂummmmmﬂmaﬂymzwaﬁﬂmmiumuﬁuazﬂlummmmﬂﬂm Iﬂﬂ
dy o Y a o = dy ~ =) 1 dy
Yiaolan 12 ey ‘wﬂwNamﬂmmmummmmaﬂamwaﬂmwmmuaﬂm 16 1U% Gluﬁumz
~ dy 0 Y a o I A = 1 [ < Y J
nunaedan 16 L% m“lwwammmuﬁwwmmmm (p<0.05) 'E'JEJ'N]lifWﬂﬂJ'NIQﬂigﬁ\?ﬂ"UfN

g & A =2 A & A qu
ﬂ'liﬂﬂﬁ@\iul,weﬁ@ﬁﬂ']iWWGUHWQGU'EJ\H‘L!ﬂﬂﬁ?ﬂlﬁﬂ'lzﬁiﬁ]%ﬁﬂﬂlu'ﬁ]ﬂa’lﬂ]u’lﬂ 12ty I,‘WE]GI,GH

Y
anuludunouss ll



{ a L4 va a § 1 a o 4
MINA 4.7 MIUATIRRRUANTA USInuaNusu a, wazad (CIE Lab) vowanium

Yy A & ¥
W\‘]IiEJ"IITJ“I/IL!ﬂiﬂlu1ﬂﬂlﬁ]ﬂlu@ﬂa1ﬂﬂlmﬂ

61

AUNDY = ANTIAVUIIATTIY

AaaNR nnaveuiiolaeus
12 1% 16 LU%Y
Wnannuiu Govaz)™ 6.66+0.05 6.25+0.17
a, 0.3190.005" 0.292+0.00707"
A& (CIE Lab)

L* 54.62+0.29" 55.25+0.11"

a*" 6.501.37 7.62+0.28

b* 21.3420.09° 19.01+0.60°

Hue Angle®™ 73.18+2.58 68.16+0.17
Chroma™ 22.3440.68 20.4840.93

M99 4.8 AzuUUAUANALNNsEAMFUAEAIUANNYIUTINVEIVBINAN NN

y A & v
WQT?EJGUTJ‘V]L!ﬂﬁﬂJUTQGUﬂQLu@ﬂaTﬂULLWQ

& 4 A ns
viasolal () ASUUURNAY £ AUVIAUVUNIATIIU

12 6.40% 1.45

16 6.13+1.95

Ad o o a =)

“aunae lunn uAe IV UNTAIOAYTWYIANAINUANAUTANINUANA WAL NI BTN

g

ana (p<0.05)

“uaasnu luananuedniisddunNana (p>0.05)

g
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]
S o

2 18
20 - 16 -
18

14 -
= 16 =

€ 14 & 12 7

= =

_| c 10
= 2 =

g 107 e 8

E 8 56,

o I

& 6 (9—_47
4
2 2
0 0 -

(a) (b)
24
22
26 - AR
g 16 / / &

ANUDIIUIU
S o
| |
NN
NN
ANVDINLIU

(c) (d)
B oseduanudutr [ szauanudn2 W szduanndy 3

seauAIdY 4 sgauanudn s [ szauanudy 6

MUA 4.4 ANUDIUIU (AL) VoINS I AZLUUANNTUAUENBMEN N szamMduAd Ve
A o o Y A 2 Yy Y an a
panAuaKe 1589197 ulsvuaveuilelatouurie dreTnadeuaInanen
(Just-about- right test) HUVAINAAUAY 7 99: (a)d, (H)pAUYAY, (c)ANUNUNY,

<3 a g a 4
(anuaw, (eUsuantedan, (HUSaa waz(e) vuaveutolan



63

18
16
14
z En-
= £ 10
= =
i £ 8
4
-
0
16 1%
(e) ()
18
16
14
g 12 -
10

ANUAIIUIU
oo
|

(2)
B seeuanudu1r [ szduanudu2 W szduanudy 3

FEAUAMUAY 4 sgduanudn s [ szAuanudy 6

~ 1 Ao Y 9 [ v W

NMNN 4.4 (A9) ANUDIUIU (AU) GIJENmﬁ°mﬂ$uuummwuﬂmaﬂymzmaﬂizamﬁmﬁ

A o o Yy A & Y Y ax =

YoINanN NN 1saunulsvuavesiielaeuure aeinageuainanen
(Just-about- right test) LHUVANAAUAY 7 9: ()@, (b)nawilar, (C)nNUHINY,

< a 4 a g
(danuwaw, (e)Usunautiotlal, (HUSan uag(e) vinavewiiota
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w a (Y] dJ
4.4 MINANFAIAUIVU VD INAAN UNH) 58917
=3 :: A d' a a v d Y
4.4.1 AnyfSananihna wazinastianzanlumsnanrand umnelseann

a 3’ = 0 9 ¥ Aa o 4 A
%Tﬂﬂ'lﬂflﬂﬁ@\?llﬂiﬂ‘iiﬂﬂ‘luwnﬁﬂ‘i181!ﬁ$1ﬂﬁ® 1/]111’71@@1@5?4@1@]5]&1% 4 [A{ERNNe)
o 9 a 4 va (A dy ~ 1 1 a
HWNIifﬂl'l’)‘lqﬂq@]i1J'I’Jl,ﬂ§13Wﬂﬂ!ﬁllﬂ§lﬂii]'lmﬂ'ﬂll%u iae a (115191 4.9) Wyl
& & ' e a Ao 4 194 ' &
AIMUBUUDING 4 t:'fﬁillillmﬂﬁ'lﬂﬂu TIUAT a, VIWEIFATN 4 IMUUNUANANIINTATDY
:z‘ dy A ~ a (A A 3‘ ~ £ o Y :; A 9
(p<0.05) MIULUDNINGATN 4 ll1JillTi;LlLﬂa'é)l,Lﬁ$ﬂ1ﬁ1'ﬁh1ﬂﬂﬁﬂﬂ\‘]ﬂ11“ﬁFﬂ a, ANINNTANIY
4 o a o d 2}) { 1 {
LLﬁ&ﬁﬂLﬂNTWﬁ@ﬂm“ﬂﬂ\‘l 4 gATUINATOUANNYDUITIV (@"IiNﬁ 4.10) W‘IJ'J”IE;(@]iﬁ 1 uag
A Yo = o ' I 9
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4 ' Y 9y .

1a@ (Soxhlet) 1ATBIAIVLLU (condenser) Lazia liauiou (heating manttle)
2. naoa ldA10819 (extraction thimble)

=S
1G
av Inih

4 9
5. AT

3.

eBe Do

4.

2
6. 109ANAY
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ad
3EM3
o [ % § a Aaa Qy <
1. oudimnes dmsum luiu Fallvunaanug 150 Hadans ludou lwih Aeldidulula

Y
AANTLU

9
o %

2. FIA9INVUNTEATENTOINFIIMITN Uszua 1 - 2 nfu vielviuada udrldasluvaoa
o [} [ 1 9 o A d‘ Y = 1 c'r
dmiuladieds agudredamelvansazaslininszneedwaiuaye
3. 1 vananieend laasluyenas

a A = = 4 % a Aa Aaa
4. 1911l Tas@eudmes asluvram lvsiuilsunas 50 taaans udrnsuuelianudou

o [ % I~ =1 [ 9 9 q'; Y] J
5. msana ludwilunal 45 wi TasdSuanudeouliveasisazaronaudinnginsal
AUUUUAIBTATY 150 HieaadUIN

A =~ < Y

6. SumgIUanaITazae luvIanauieuaniios

o J A

2/) Y a IS 4 Qa' 9y dy
7. hinmesiulenludoamgi 80 — 90 esruwarFoa vunie naliaululogannuiy

Y v v
) o Y (%

v Y 4
8. FIUIMUN 1AIBUFIATIAL 30 UIN i]uﬂﬁgﬁﬁwaﬁN"Uﬂﬁﬁﬂfiﬁﬂﬁﬂ\?ﬂ%\‘lﬁﬂﬁﬂﬁ’uqﬂlﬂu 1-

3 U0aansg
N15AIUIN

9
v

Usualviiu Gevaz) = miin lvsiuvdeeu x 100
F

% ]

WIMInAl0d 19NN
a d Ia -
M35nzHd3anauo (AOAC, 1995)

ad
IBNI

a =

v v 9
1. 111 Crucible Tuinumngavigil 500-550 earuyaFen Uszaunm 2 42139 1199091010114

Y o 1" o 9 d” . 1 v ) g’ @ o uy 1
Pdnag dudn Tagannudu (Desiccator) Yave oy saimiin Midraunn
Y v
ndnazaan
v Y 1
2. Fadr0e13 19 Idimiinnulueu (Feseauralszana 2 sy dseaaa 8-12 nsu) lalu

[ Y
Crucible MMIMWINHUNLUUOU

a =

3. 111 Crucible UN3ZNIMUAATH Toiuduaum wgungi 500-550 oaruaaiFodiszun

@
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o ' o 9

o o Qy 9 dy 1 9 o g’ o o g’ 4
2 3 139 mat‘mmmmm"hﬁﬂm uumﬂammn%u Uaoelidu Faimiin “Vn“]ﬂﬁ]uhlﬂ

Y v
11inAeN
N15AILIN

b
Fovazupudl=  wmind x 100

4
% !

WIHUNAI0Y1

FEIn5zridsinadyshu 1935 wariaia (AOAC, 1995)
gilnsal

1. vngoe1UsAY (Kjeldahl flask) YU1@ 250 — 300 Hadans
2. Glgﬂﬂﬁbuiﬂiau (semi — microdistillation apparatus)

3. 1dSudTuasvuia 100 18895 (Volumetric flask)

4. wIa3 s vIIA 50 HAaans (Erlenmeyer flask)

5. Ule auia 5, 10 Badaas (Volumetric pipett)

6. VA YUIA 25 Uaaans (Burett)

7. NILAIYNTOI
=
a1ty

@ a 9y 9
1. p3asa3nivuy
1 Aaaa Y 1 1 Y] 1
2. assalnsen Idnedulesdana (Cuso4) 1 dause IuamGoudama(k2804) 9 dau
= S Y 9 Y o a s o
3. msazane Isaen laason lod Wududosay 32 ¥aasazare Imaoulaason lod 32 nuy
:’ o [ a 1] a aa
azaeluiinaulsulsuiasiu 100 Yaaans
A 9 9 g a v Y & e g qa <
4. 81522A19NIAVDINIVLIUT08AL 2 AZA1ENTAVDIN 20 N1 AleinavlsulTuasilu
1000 Haaans
= Yy 9 Jd o
5. @15aza1eNTANaBUNUY 0.02 LA
a a Jq ¥ . . . = <3| . ] an
6. ?J‘L!ﬂmmeﬂ"]f fashiro indicator 103 g3l u stock solution ¥UUT auiajla(methyleneblue) 0.2

n5u aza1eluens 11 (Ethanol) 200 Hadans LazHuNFasa (methylred) 0.05 n3uazaiolu
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ONFIUDA 50 Haaans Na1iuIHay 1o 18IU stock solution 1 @IUAD LONFI1UDA 1 AIU

Y '
A9 UINAU 2 dIU (1:1:2)

adn
I5NI

v v v
1. ¥96296199 1T UUNTEAENTD 1 Iahviinnuuueuilszina 1 -2 nfu vie 1viuada ld
adluwageslalsau

a 1 aan [ [ a 9y 9 a Aaa
2. 1Anes5lRnsen 1 niu waznsagansnidudu 15 Nadans

o 1 Y o O'J Y 1 Qs’ Y3
3.1 ldesuman I ludaiusunsensldamsazarele Udevinalvay

' Y '

4.1 lnduTaeduiingu 30 Haaans laaeulaasen laamudusosas 32 151103 80
Uaaans

]
v A A o Y

5. 5095uAINNaU lade Fosaz 2 YoINIAVDIN 50 UadanNT
6. AU UAIANDS 2 — 3 HoA

n'/ Y v o 1 1 a
7. nauTaelddularsvesgilnsainiuminguasluamsazatensauesn

< Y (% Y a _ Aaa
8. nauau lamsazansluviaduunailszunal 250 Haaans

o'/ = =S 9 4 ] 9 oy e‘/ [y
9. nauaedNszana 10 WA Antaegunsainuuiudiniinauasluuasesy

A o Yo A Aa Yy 9 Jd o v a

10. lwsamisazanefinau ldnuarsazaensamnae linnududu 0.02 uesia 1z 1dyagd
I = [
Hugadyuyoou

Y
11. 111 blank @1835MIAEINUAUATD 2 — 10
NSAIUIN

s Tisau Gosaz) = (a—b) * N * 14 * factor

"

~ a A Aq Y d a aa
I@EW] a= ﬂﬁ1]']@1!611E]\?ﬁ'lﬁaga'lﬂﬂiﬂlﬂa@%i%lﬂu yaaang

~

a A Y o I a aa
b= 1suavesaisazarensamnasi 190U blank 11U Yagans
Y 9 A I ¢ o
¢ = ANUINTUVDIAITAZAWNTANADI U UBTNA
3‘ v W [ I~ @
W = 1ininalegnailu a5

1 Y
factor = AMaumuIzaw 6.25 (hwinnsuauyadveluTasiou = 14.007)
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F5In5zHUFanad (AOAC,1995)
ginsal

1. 1N (muffle furnace)
v & A , . )
2. DYNTLLVDUANDUNUIBU (porcelain crucible)
L
3. Tagannuay
4. 10509%4 Ihog19azden

aa
5013

a =

v & & ~ < 3 a
1. LW’]ﬂ'Jﬂﬂsglﬂﬂ\uﬂaﬂUGlUL@TLW']V]QiNﬁﬂN 600 ﬂﬁﬁqlcﬁﬁl“ﬁﬂﬁlﬂuna']ﬂigu']m 3 GH'JI?JQ ﬂﬂ

@

A

Aa d Y = Y a 1 Y o ¥
aIaFa a5 lssue 30 — 45 WN LwaiwqmwQuclmm!maﬂmﬂau 1aUInY

£ & \ & ' v = Ay v o
ﬂigl‘]_l@\uﬂa@Uﬂﬂﬂﬂ’]ﬂl@”llﬂ’ﬂﬁi”jﬂﬂﬂﬂ'ﬂﬂﬂfu ﬂa@ﬂiﬁlﬂu ﬁ]um’qmﬁﬂu‘ﬁﬂmmm

gj v 9 dy A
HIMUDNDWINISLUDIUADDY

gl = 3 = o 1 = v 9 Y ' :I o 3
2. INIBIDNATN azlszua 30 WIN LAZNTTHRUTUIALINUYD 1 %u”lﬂwamwmumuﬂm 2

9
asaaaaonuld Tty 123 Taansu

v

3. 061919

Y Oy o ! o 1 9 &y A A 091 o
"lﬂmwuﬂuuuauﬂizmm 2034 “lﬁ“lumfJﬂizL‘}Jmmaeummmumuﬂ

1 Y ) d’i/ o o Y = 9 a =1 Y o
HUUBULAN uﬂﬂmm@mmu‘ﬁuﬂmu HAIVUVUAUNIGU VNN 600 DIAHALTYE LIAIN

FUREIN UL 1 -2
N15AILIB

Y
4 1

Wsuandh Gewaz) =  thmindiedandaum  x 100

Y
g 1

Mmiinaeg1usuduy
o %
Fsannanisnamslulamsa (A0AC,1995)

Y
YSuamns Tulawmsa = 100 — [ Usuaanusy Gosay) + UsmaTilsau Gevaz)

+ 151l Gevay) + USunaud Gowaz)
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an | U 9 a [ 4 =
mmmmzﬂun‘m — AN (MFRD, 1987 919934910 18NANKU LUUULUYA, 2547)

Y v = [ 1 J Y a 3’ o A Y T J 4
FIn0819UAaz0en 5 NN ladnines LLaamnmﬂaumu"lmmﬁmﬁmu"lﬂa@ﬂllcm

A A Aaa v @ I a ) Y] U
1d1 Usuag 45 Haaaas 1dunsudraulddnimuddunar 30 3w s ldSasany

'
=) (%

[ 1 9
Wunsa — a1 Adenseeda pH
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M3 INTITHMQAUNIE
a d a a ado
1. msdmsizrfSnagaunsdnamua

4
1.1 gilnsai
-Uile 1.0 ez 10 Vanans
2
- NIUIWIZLFD
A Al
- 150991 UDIM1S
- U29A15A2A180
Y Ay
- QUYD

- §ou (hot air oven)

QU

k4
A

- é’mwa (autoclave)
9
- 919%419U (water bath)

v
- INI9U

o

= Jd
- ASIDIBNLLDAND IO

|
1.2 911510 89LH0

- Standard Plate Count Agar (PCA)

anAa J
1.3 35 UATILH
111 §1981901113 10 PSUNFUAUATUaZA8I0919 90 Haaans werulmidduluy
d’ = y =
N304 401115 1 U
o w 1 A o 1 [ o a S ) Y ~
-111f10619999191:10 (Faunnegeruswaugaunid la 25-250 Tnlail 9nms
9 v Y
naaoueadulenszaumes 10”1 107 107) laasluaumizide
Y Y v Y v
- MOIM3ABUTD PCA Naiuyoudd Ngavgllszana 45 oaruradod 15 Tadans
Y Y o y £ q9 g o
way Ny uaIne e msuueen
A o o 2 4 - o
- U210 TUANHAULNAUNUNIZIFON 35-37 DA IFALTOA 11U 48 47 139

o ~ dy AA (A ~ [ A o A )
-0 TaTat lununzye nulsua 25-250 Taladl e unassiuiulalaiiaensy
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2. ﬂ1§3!ﬂ§1$ﬁam!ﬁ$‘ﬂ

2.1 gunsal
-Uila 1.0 wag 10 Heaaas
2
- UL D
Al
- 150991 U015
- 2915221819991
Y Ay
- AUNFO
9

- 19U (hot air oven)

P
A

vy
- AN YO (autoclave)
-9

e

Y
191191 (water bath)
= 4
- AZINTBA11PANDEDA

22
2.2 9130 eNLTD

- Standard Potato Dextros Agar (PDA) 1J51 pH 3.5 AENTANINIS N (Tartaric acid)

Y v v Y
(10% Tnhnaunrmumsageindl)

axa L4
2.3 I5UATIEH
[ 1 [} (% A aa Y Y o d’
- 7981991115 10 DTUNFUNUATUAZa19130919 90 Waaans wearuldnulunsos

= y =
ailue1vis 1 W

o w 1

A o 1 J o a a g Y = ]
- 11i0819999191:10 (Fauniegeruswaugaunid la 25-250 Inlail ldaslu
Y

UNIZID
Y Y 1 Y 1
= A A 1A [ Yy A a =~
- INBIMI31A8UFD PDA N9 taz§V pH 1) Ngungilszuna 45 sarusarsae
Aa Aaa Y Y o 9 Qy Y < o
15 Jaaans wau Ny uanalvie1msuaea
Y Y
- U0 TUARNALATUNUNTIZIAD 25 parraiFea W1y 3 U uag 5 Ju

o = dy AA (A ~ [ A o a1 )
-0 TaTat lunumzye nulsua 25-250 Taladl e unassiuiulalailaensy
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3. MSWASLH Escherichia coli

3.1 gUngal

-Uila 1.0 wag 10 Heaaas

- 1APANAADIVUIA 10 Yaaans
2

- IUIWISLHD

- loop

A Al
- 150991 UDIM1S
- 291522181901

Y dy
- AUND

2

- 91U (hot air oven)

e

P
T A

NUYD (autoclave)

O B

Y
19119U (water bath)

v
339U

s}

G '8
- ASINTINLDANDIDD

3.2 2IM151 8%
- Lauryl sulfate tryptose broth (LST) (16' HaoaaA: ﬂfc{”l"lf)
1 v Y
- EC medium (ldviaoadnn1e)
- Eosin methylene blue agar (EMB)

- Plate Count Agar (PCA)

ana 4
3.3 35UAI1EH
o w 1 [ A a Aaa 0‘/ Y I o d' y
- 111819619 25 PSU LazAITaTAeReI N 225 iaaans Julrdnduluaseeilu
sz 1-2 19 92 ldesazasdIodaudede 10" taziimsdeaan 107107
- 9AETAZAYAI0E10919 10" 10”107 1J51as 1 Tadans ldluemis LST
1511915 10 Hadaas ANUIRDINAL 3 HaoA

1 09/1 { I o'/
- 1Y01MIINIHVAN 35 paRusalsea 1unal 24 1azds %1119
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- dunamanaudd TunniuIurasaitnaufaIAazANI0 1 (1JAA1519 MPN

[~ a 4 - 3
T uNaltlu MPN Iﬂﬁ"l/\lf]immﬂﬂlifl"lluuiﬂ

o A A o [ dy Aa o
- MMINATDUNDIUIUNA (confirm test) IﬂElﬂ18]t‘]5’t)ﬁ]1ﬂ1’iﬁf]ﬂ1/]l,ﬂﬂﬂ1‘§]561,1.l’é)11rﬂ‘i

a IR

LsTaaluems EC viasanonaonlagld loop tiniiguuigil 45.5 = 0.2 serusaded lue1a
AIVANQAUNNNUIY 48 = 2 F2 T
J dy Aa o o v
- 21819910 EC Ntpamanieli 48 43133 Tagns streak U1 EMB (111149114 EMB
I ' oA a o) < )
AU 2 drm) Yungungil 35 °C iwlunan 24 £ 2 F11u9
- dunalnTafifiassnanInTafifiddy vaze1weelidnTe 1ulld metallic sheen
1 da' ~ A v [ J 1 1 [ 1 ] dy A
aayeh Ialatilanyazainanlaluaiuenng PCA uisa e mintlu 4 dau Uuren 35
°ciifunan 18-24 $alug
1 dy [ 1 A
- Me¥e1n PCA Tiasiadnyuzaies Ao
J dy oA o A [e) o da o
1) M181%0a991113 LSTUUN 48 ¥2T14 91 35 °C danamssiinanas

) a 1 I 3 1
2) thldeudunsu E coli Aadunsuay susruiunouliadeailes
4. MIIANEH Salmonella spp

4
4.1 9insal
S A4 A
- [ WU needle 1AL loop
- Yula 1, 5 uaz 10 Hadans
9
- AW 2 DU
Al
- 150991 UDIMIS

ﬂlaﬂmiazmm%mq

DRI ~ v A
%‘UﬂJlﬁf’ﬂ, @i’)‘ﬂ 180 DALY QLT Llazﬂm'llsb'@ (autoclave)

9
919119 (water bath)

v
- INIDU

q

=) J
ACINIILLDANDIDA

|
4.2 91M17L0Y9LYD

- Lactose broth
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- Selenite cysteine broth
-Salmonella Shigella (SS)
- Triple sugar iron agar (TSI)

- Lysine iron agar (LIA)

anAa 4
4.3 350AI1H
- 11192081911 25 P54 laaali lactose broth USH19T 225 Vaaans L 37 89
= I o
raFeanilunan 16-24 93134
-19lnla 1 wa. gada culture 11N919AUYT AT 1 iaaans 1d1u Sellenite cysteine

a

] { IS )
broth UnNigmuinl 35 ©30 37 ossusaiFoailuna 48 42 Tus

@

Y v
o A A

9 oA a ~ 3
- 1o 18 11 streak 89U SS agar UnAiguuigll 35 ossusarFoailuna 24
¥ T4

= A A 1

= dy =& = = AA o
- 05299 In Tativouse Salmonella Favz WNT visodyunoou 11elnTationalida

ATINAN

~denlalatinianvaizaanan il incubate Tu TSI oy LIA o8h9as 2 vaoaiiilil

]
1 =

a ~ <]
vUNguUigy 35 osrIsaFeaduran 24 HU.

- Tu st 9¢ i K/A + H,sdulu LIA sguldoudvesensiiuduaes 1,8 1uiin

waniv3e 1Ul Salmonella
a d
5. MIUAINEH Staphylococcus aureus

5.1 gUnsal
2
- I D
-Yulavine 1 Haaaas

- gUnsain 1¥lumsnaaeu coagolase Tnolda'lad

5.2 911151889130
- Baird-Parker medium 100 ml
- Brain Heart Infusion (BHI) broth

- Coagulase plasma
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ana 4
5.3 IDUATIEH
o . . -1 -2 -3 Y 1 A aa 1 <
- Y dilution 10 10~ 10~ U999 ANULIDINAY 1 naaamﬁla“lummmm
Baird-Parker mmg%@mmz 291U

a =

o oA I
- ldud guvghi 35 esriwaiBeaiilunal 24 uaz4s .
v o {0 a I~ <

- asnnunulaladnuaar vsnuveulalatudugvn seuq lalailiiu
TRt
o

A o 9 Y I
- JUGUNAAIIMIATIVADY coagolase THHAITULIN

NAADU coagolase

A dd’ [ 1 Y a =\ 1 a Aaa
-1aonlalatinaedeodnatneviaay 1 1alatllaaslue1¥ns BHI 0.3 Yaaans ou

ioNgugl 35 odruwalted UM 18-24 37 139

v
= a

- 1iW coagolase plasma 0.5 Hiaaans avlu BHI ouudl unnguvgil 35 oaen

HAFIAATIVADUMITUAINN 2 52 T3
2 d . . 3
6. MINANTCH Clostridium perfringens

t4
6.1 9insal
3
- NUNIIFO
- 2R304 100 WA.1 UIA

- Tula swa. 10U

O |
6.2 91M131089LYD
- Agar

Y Y
- 9IM31A81FD Cooked meat

anAa o
6.3 I AATIZH
o'/ % 1 [ 1 A 9 A
- 32081991115 10 n51 ldluarsarandee1e90 va. 1a Audeas 1:10
- Yulaensaza1eve91911e1M15 Cooked meat 2 Ha./vaoamnanuAIY Agar 2
1Haaans/Maoni UL 3 1iaoa

o 9

] {1 § a | )
- U T]Jllﬁllilﬁ Uy 35 'E]\Tﬁ’l!“])'al,g]ifﬂﬁlﬂuﬂﬁ'l 24 110848 BU. 339901



MANUHIN D

a d aa
NIFUANTHNANINTDN
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~ ~ 1 a dy a o 4 9 1 < (% ~
15190 1 madasundasmdsinaanusuvesnaanumpng 1se912 1useamsnusnen

qmwgﬁﬁ’m (302 DIRUTALTE)

2 v
Usuaanusu Gesaz Tagiimiinalen)'

dlanid AN AN anIzusTnmMalng D
ussemelna qUANMA 3NV EINATUDDNEIIY e

0 5.09+0.30 5.09+0.0.30 5.09+0.030 5.0940.00"
1 5.19+0.91 5.27+0.21 5.55+0.25 5.34+0.19"
2 5.34+0.21 5.3240.14 5.68+0.20 5.45+0.20°
3 5.55+0.07 5.6620.12 5.71+0.98 5.64+0.08%
4 5.67+0.08 5.68+0.04 5.7240.29 5.6940.03“
5 5.730.57 5.75+1.07 5.82+0.14 5.7740.05""
6 5.75+0.02 5.77+0.46 5.93+0.42 5.8240.10""
7 5.73+0.52 5.81+0.33 5.95+0.79 5.83+0.11°"
8 5.80+0.12 5.88+0.27 5.9320.59 5:8740.07°"
9 5.83+0.10 5.92+0.21 6.00+0.11 5.92+0.09°""
10 5.970.63 5.9940.65 6.10£0.12 6.02+0.07"
11 6.00+0.12 5.98+0.11 6.12+0.04 6.03£0.08"
12 6.02+0.15 6.10£0.37 6.35+0.52 6.16+0.17

Aunae” 5.67+0.30 5.71x0.31 5.84+0.31

" Aunde A nudeuyunINTgIU (n = 2)

(% [

“uaaenw [uuana nAues Niied YN Nana (p>0.05)

'
AN v o a o o I o o

aji 1 { o < o U o [} o
'/f’”!ﬂﬁﬂ71!!!f)?lﬁﬂ?ﬂ‘lJWJJWQ?Jﬂy5W11W!ﬁﬂﬂ7ﬂ7_l¢77\7ﬂllﬁﬂ?73J!lWﬂﬁ?@ﬂu@ff’)@ﬁu@ﬁ'7ﬂw7’l7\7

o

ana (p=0.05)
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~ ~ 1 a dy a o I'd 9 1 s o ~
A15190 2 MaasuuasmdSnannuruvesnaadunme 1se luserIemsinusnei

a =

QUM YN 40 DI ALT Y

4 Y
Usuaanuau Gesaz Tasiminilen)’

Tl TN AN anzussemalng Aundo
ussemalna Ml FINNVATYAYUDBNFIIY
0 5.09+0.03 5.09+0.03 5.09+0.03 5.09+0.00"
3 5.10+0.01 5.07+0.05 5.11+0.11 5.09+0.02"
6 5.20+0.15 5.13+0.04 5.18+0.10 5.17+0.04"
9 5.27+0.11 5.20+0.27 5.29+0.52 5.2540.05"
12 5.37+0.45 5.28+0.05 5.3540.09 5.3340.05™
15 5.52+0.10 5.39+0.30 5.62+0.14 5.5140.12"
18 5.63+0.21 5.55+0.03 5.75+0.04 5.64+0.10°
21 5.63+0.09 5,8240.15 5.86+0.20 5.7740.12°
24 5.7640.15 5.80+0.20 5.97+0.11 5.84+0.11
27 5.81+0.12 5.90+0.31 6.00+0.42 5.90+0.10"
30 6.63+0.18 5.94+0.09 6.15+0.27 6.24+0.35°
33 6.60+0.10 6.000.05 6.09+0.25 6.23+0.32°
Aunde™ 5.63+052 5.51+036 5.62+040

YU = U ] a
AURAS T NUTEUUUNINTTIU (n = 2)

[ [

“uaaenn [uuana NAues Niied YN Nana (p>0.05)

'
AAN v o ) s 3 o 9 o

“Caunay o NASINUNTAIOANTANNANAINUANAUIANINUANA NAUBE NI Had 1A N1

g

ana (p=0.05)
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~ ~ 1 a dy a o 4 9 1 s o ~
A15190 3 madasundasmdsnaanuruvesnaanumpeg 1se912 luse1emsnus NN

gUNYI 50 BaFLKALT Y

9 Y
Usunaanusu Gevaz Tagrihmiinalen)'

Sl TN AN gnzussemalng Aundy
VITONMAING  gquama 3IWNUEIQATUDDNTIIU
0 5.09:+0.30 5.09+0.30 5.09+0.30 5.09+0.00""
3 5.00+0.37 5.11£0.25 4.98+0.01 5.03+0.07""
6 5.17+0.28 4.25+0.28 5.05+0.06 4.82+0.50™
9 4.83+0.03 4.59+0.03 5.43+0.15 4.95+0.43"
12 5.48+0.03 5.01+0.05 5.55+0.03 5.350.29™
15 5.73+0.67 5.3540.04 5.56+0.01 5.55+0.19"
18 6.1140.05 6.00+0.15 6.21+0.08 6.11+0.11°
21 6.18+0.07 6.09+0.08 6.3840.11 6.2240,15
Aunae” 5.45+0.51 5.1940.63 5.5340.52

YU = U ] ~
AURAY LT IUTIUVUNIATFIY (n = 2)

“uaadnu luuana

of 1 A o o
‘aunag lunouneInu

[

ana (p=0.05)

nyey

[
AA o

NUAIOAYTWUNIA

=) 4

o U

<
nnNInNueA

NHHgE YN NADA (p>0.05)

o o

NAUTANIVUANA NA DY NT BT YN N

g
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a9

A A 1 a o J 9 1 s o A
A1519% 4 M3asuudasm a, YoanannuanKe 158917 1UTEHNIMSINUTAEIN RUNHUTION

(302 DIRUTALTE)

U

fla,
dlandi qe qNe anMzussmalng fundo
V35MeALNA quaIMea  WAVATYAFUDDNTIIU
0 0.325+0.006 0.325+0.006 0.325+0.006 0.325+0.000"
1 0.326+0.001 0.326+0.001 0.328+0.000 0._’>27j:0.001b
2 0.333+0.003 0.331+0.001 0.329+0.015 0._’>31j:0.002bC
3 0.338+0.005 0.333+0.004 0.337+0.011 0._’>36j:0.003CGl
4 0.340+0.007 0.337+0.006 0.339+0.008 0.339ﬂ:0.002d
5 0.342+0.004 0.336+0.014 0.340+0.002 0.339+0.003
6 0.346+0.016 0.340:£0.001 0.349::0.006 0.345+0.005°
7 0.348+0.004 0.345+0.001 0.350+0.001 0.:’:48:&0.003f
8 0.348+0.003 0.3474+0.011 0.355+0.004 0.350+0.004"
9 0.350+0.003 0.349+0.001 0.358+0.020 0.352-0.005"
10 0.362+0.018 0.3554+0.021 0.361+0.009 0.359-0.004'
11 0.365+0.013 0.360+0.006 0.365+0.002 0.363+0.003'
12 0.376+0.011 0.373+0.008 0.381+0.017 0.377ﬂ:0.004j
Aunae” 0.346£0.015 0.343+0.014 0.347+0.016

' Aundytmaudeauunsgu o = 2)

“uaaenwu [uuana nAues NTied YN Nana (p>0.05)

“eaunae luunumeasuiissnysui@Enssusesuiauuanafuediiod v

ana (p=0.05)
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~ = 1 a Y] 4 9 1 3 o ~
A13199 5 Mydasuuas m a, YoanannuanKe 158917 1UTEHNIMSINUTAEIN

a IS

UN YN 40 DIMHALTYE

N aw1
Tui ane qe anzussmalng Aundo
vssmelnd  ganme 3uiuEsgaguoenFau
0 0.325+0.006  0.325+0.006 0.325+0.006 0.325+0.000"
3 0.326+0.003  0.311+0.010 0.3110.005 0.312+0.011"
6 0.333+0.003  0.310+0.001 0.311+0.003 0.311£0.013"
9 0.299+0.007  0.305+0.005 0.317+0.009 0.304+0.011°
12 0.297+0.001  0.318+0.001 0.328+0.005 0.307+0.018"
15 0.304+0.002  0.320+0.002 0.330+0.001 0.318+0.020"
18 0.32120.001 0.320+0.000 0.335+0.007 0.325+0.022"
21 0:33120.010°  0.335+0.003 0.338:£0.002 0.33520.017"
24 0.339+0.007 ~  0.337+0.009 0.3480.015 0.34140.010™
27 0.345+0.005  0.341+0.008 0.369+0.003 0.352+0.015"
30 0.387+0.004  0.392+0.003 0.420+0.001 0.4000.018°
33 0.390+0.002  0.391+0.005 0.415+0.007 0.399+0.014°
Aunae” 0.390+0.0 0.310+0.031 0.332+0.031

" Aund A nudeuyuNINTgIU (n = 2)

[

“uaasnnu [uuananAues niiednynNana (p>0.05)

'
AN o a =) o

“aunae lunn uAe IV UNTAIOAYTWYIANAINUANAUTANIVUANA NA UGN BTN

17

anf (p=0.05)
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a

~ = 1 a Y] 4 9 1 S o ~
A131990 6 M3tdasuuas m a, Gllﬂﬂwa@lﬂﬂ‘l“l’lPNIi816111'3611!5514'JNﬂTiLﬂ‘U'iﬂHWﬂqmﬁﬂﬂJ

U

50 e AL e

ﬂ'”l aw1
fuil TN ane anzussmalng Aundo
UsseMelna qUUNMA  IINAUAIQAFUDDNTGIIY
0 0.325+0.006 0.325+0.006 0.325+0.006 0.325+0.000"
3 0.301+0.001 0.307+0.001 0.350+0.007 0.31940.027"
6 0.30620.003 0.314+0.001 0.336:0.001 0.319+£0.016"
9 0.33120.003 0.3000.009 0.361+0.002 0.33140.031"
12 0.331+0.001 0.318+0.001 0.365+0.001 0.338+0.024™
15 0.334+0.001 0.319+0.001 0.378+0.001 0.344+0.031™
18 0.369+0.028 0.335+0.011 0.391%0.008 0.365+0.028"
21 0.378+0.002 0.357+0.009 0.41120.001 0.382+0.027"
Aunde | 0334+0.027° | 0322+0.018" 0.365+0.028"

YU = U ] ~
AURAY LT IUTIUVUNIATIIY (n = 2)

a-d 7 = = [
aunae luununeIN

ana (p=0.05)

'
AA o

NUAIONYITWUHIANT

) s 3 o

o o

IAVANAUTANUUANA NAUBENT U TN

g
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~ = = Aa o 4 9 1 < [V ~
A15190 7 Madasuuilasmd L* veswaanuming 1sed1alusenamsinusnyn

qmwgﬁﬁ’m (302 DIRUTALTEE)

g L+
Filanid ang ang annzussnmealnd Aunde
UsseIMAna qyIMA FINNUATYAFUDBNFIIY

0 54.75+0.81 54.75+0.81 54.75+0.81 54.75+0.00
1 54.69+0.81 54.59+0.69 54.88+0.74 54.72+0.15"
2 54.36+0.66 54.55+1.26 54.17+0.06 54.36+0.19"
3 53.38+0.62 53.9140.32 53.44+0.35 53.58+0.29*"
4 53.51+0.86 53.90+0.13 53.26+1.14 53.56+0.32"
5 53.38+0.54 53.88+0.75 53.25+0.28 53.50+0.33'
6 53.20+0.36 53.73+0.92 53.20+1.19 53.38+0.31
7 53.37+0.29 53.74+0.73 53.3940.35 53.5040.21%
8 52.47+0.74 53.28+0.67 53.26+0.15 53.00+0.46°
9 52.45+0.49 52.70+0.37 53.25+0.57 52.80+0.41°
10 52.07+0.55 52.73+1.31 53.20+1.59 52.6740.57"
11 51.68+0.42 51.30+0.26 52.2741.65 51.7540.49"
12 51.50+0.63 51.00+0.49 52.01+0.72 51.50+0.51°

Aunae” 53.14+1.07 53.39+1.18 53.41+0.82

] 1 = U ] ~
AURAY T NUTEUUUNINTTIU (n = 2)

(% [

“uaaenw [uuana nAues Niied 1y nNana (p>0.05)

'
== - a J o o I o o

a-i 1 { o < o U o [} o
f’”!ﬂﬁﬂ71!!!f)?lﬁﬂ?ﬂ‘lJWJJWQ?Jﬂy5W11W!ﬁﬂﬂ7ﬂ1/¢77\7ﬂllﬁﬂ?'UJUWﬂﬁ‘l?\?ﬂu@fﬂ\‘iﬁuaﬁqﬂZ'U?’”\?

o

ana (p=0.05)
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a

m3af 8 maasundas ma L* veawdasaainalsednluseniumsifusnunigamnai 40
DR UTAIT oA
Ma L+
Tui AN AN anNMzuIINMelna Aunde
usseMelna qUANMA WAV EIINAFUDDNTIIU
0 54.75+0.81 54.75+0.81 54.75+0.81 54.75+0.00°
3 54.25+0.34 54.00£0.37 53.77+0.64 54.01£0.24"
6 53.90+1.69 54.21%0.26 52.54+0.71 53.55+0.89"
9 53.45+0.81 53.31+0.58 53.08+0.35 53.28+0.19"
12 53.35+0.48 52.7120.62 53.05+1.11 53.04+0.32"
15 53.58+0.50 52.0040.77 52.70+1.00 52.76+0.79“
18 52.20+0.22 51.87+0.27 51.03%0.47 51.70+0.60°
21 51.00+0.35 50.99+0.10 50.01=0.42 50.67+0.57"
24 51.37+0.58 51.38+0.75 50.72+0.55 51.16+0.38"
27 50.54+0.34 50.99+0.36 50.00+0.61 50.51+0.50"
30 49.99+0.25 50.02+0.28 48.15+0.50 49.39+1.07"
33 49.000.61 49.55+0.70 48.22+0.51 48.92+0.67"
Ainae” 52.28+1.87 52.15%1.67 51.50+2.14

" Aunde A NULONUUNINTIIY (n =2)

“uaadnnu luuana

a-e ! = = o
Aunae luununeINU

(%

ana (p=0.05)

nuey

'
AA o

NUAIONYTWUNLA

NHUyEAYNNaa (p>0.05)

A =1

o o

NAAYANAUIANUUARA NAUBE N U TN

g
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a

~ = = Aa o 4 9 1 <3 [V ~
A13199 9 M3tasuulas ma L Gllf]\‘lWﬁﬂﬂﬂ!"VlW\ﬂiEﬂﬂ'ﬂui%“ﬁ'ﬂﬂﬂWilﬂﬂiﬂHWﬂqmﬂﬂM

U

50 e AL o

A L'
fuil ae aNe aanzussmalng Aundo
UsseMelna AUYINA FINAUAIQAFUDDNEFIIY
0 54.75+0.81 54.75+0.81 54.75+0.81 54.75+0.00"
3 53.99+0.54 53.99+0.53 55.01+0.30 54.33+0.59"
6 53.47+0.44 52.49+0.50 52.03+0.30 52.66+0.74°
9 51.66+0.48 51.50+0.12 51.50+1.01 51.55+0.09"
12 51.90+0.58 51.20+0.32 50.79+0.55 51.30+0.06"
15 51.35+0.27 49.56+0.17 50.72+0.17 50.54+0.91"
18 50.62+0.62 51.43+£0.27 51.25+0.25 51.10+0.43"
21 48.25+1.41 47.67£0.42 48.31+1.11 48.08+0.35"
Aunde” 52.00+2.08 51.57+£2.28 51.8042.20

YU = U ] ~
AURDY LT NUTIUUUNIATTIV( 0 = 2)

[ [

“uamnaw luuanannuedNiisd g n1eana (p>0.05)

'
AA v o a A=) o w

“gunae lunn AR INUNTAIOAYTWYIANAINUANAUTANNUANA WAL NI BT YN

o

and (p=0.05)
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~ = = a [ 4 9 1 S o ~
A15190 10 Msdsuulasmd a* voswannwane 15e111usenIemMsINusnEIN

qmwgﬁﬁ’m (302 DIRUTALTE)

A a*'

‘]J c’d' A 1 d'
gUavn anie anig annzussemalng AUNaY

VITMMInG  quanma 3uNUEIgAdUeaNgIY

0 9.47+0.99 9.47+0.99 9.47+0.99 9.47+0.00°

1 9.43+1.12 9.25+1.18 9.37+1.24 9.35+0.09"

2 9.99+2.63 9.2142.42 9.53+2.33 9.5840.39"

3 9.85+1.06 10.88+1.10 9.85+1.92 10.1940.59"
4 11.21+1.49 10.90+1.44 10.42+0.94 10.84+0.40"
5 11.51+1.15 10.91+0.96 10.80+1.39 11.07+0.38°
6 11.59+1.46 11.24+2.64 10.57+2.03 11.13+0.52°
7 11.30+0.38 11.62:+0.40 10.36+0.43 11.09£0.65"
8 11.40+1.18 11.71+0.60 10.58+1.09 11.23+0.58"
9 11.14+1.31 11.4840.51 10.170.69 10.93+0.68""
10 11.51+1.12 11.0140.46 11.09+0.76 11.20£0.27°®
11 11.62+0.36 11.7240.41 10.49+0.39 11.28+0.68°®
12 11.74+1.10 11.8240.98 10.7240.87 11.43£0.61°®

Aungae” 10.90+0.87 10.86+0.95 10.260.55

" Aund A nudeuyuNINTgIU (n = 2)

(% [

“uaaenu [uuananAues niied 1y nNana (p>0.05)

'
AN v o a s3I o 9 o

“Caunay o NASINUNTAIOANTANNANAINUANAUIANINUANANAUBE NI Hsd 1A N1

o

ana (p=0.05)
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a

~ = = a [ o 9 1 <3 [ ~
A1319% 11 Mmsasundas Mg a* GU'ENWa@lﬂﬂm’lPNI?'Elelﬂ'ﬂu331’?'31\‘]ﬂ1'ilﬂﬂiﬂ‘hﬂ°ﬂf2ﬂl1’i’ﬂll

£

40 DIFNYALTOE

Ad a*
fuil TN ONEE gnnzussnmalng Aundo
vssmelna  gome FINAUAIAFUDDNEFIIY
0 9.27+0.99 9.27+0.99 9.27+0.99 9.27+0.00"
3 8.53+£1.19 7.92+1.59 8.90+1.78 8.45+0.49"
6 8.71+£2.28 8.48+1.56 9.51+£0.94 8.90+0.54"
9 8.95+0.35 8.48+0.75 10.08+1.48 9.17+0.82"
12 9.18+0.95 9.43+0.72 10.08+1.65 9.56+0.46"
15 10.52+1.93 10.51+1.41 11.17£1.50 10.73+£0.38°
18 11.98+0.78 10.99+1.00 12.00+£1.20 11.66+0.58"
21 13.41+£0.35 11.87+0.99 12.51£1.78 12.60£0,77°
24 14.14+0.95 13.59+0.75 14.70+1.65 14.1440.56
27 15.25+0.55 16.98+1.21 15.51+0.72 15.91+0.93"
30 17.82+0.95 17.01+0.72 17.00+0.35 17.28+0.47
33 20.15+0.75 19.13+0.72 18.56+1.50 19.28+0.81"
Aunag” 12.33+3.88 12.97+3.84 12.44+3.26

YU = U ] P
AURAY TN NUTEUUUNINTFIU (n =2)

o ]

“uaasnnu [uuananAues niiednynNana (p>0.05)

'
AN o a =) o o

““aunae lunn uAe IV UNTAIOAYTWYIANAINUANAUTANNUANA WAL NI BTN

2

ana (p=0.05)
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a

~ = = a [ o 9 1 <3 [ ~
A1319% 12 miasundas Md a* GU'ENWaﬂﬂmmW\‘]IﬁEJ“llTﬂu331’”1\‘]ﬂ1'5lﬂﬂiﬂ‘ﬂ1ﬂqmﬁﬂh

£

50 eIy e

g a*
fuil ae ae anzussmalng Aunde
UsseMelna AuYINA FINVATYAFUDDNFIIY
0 9.27+0.99 9.27+0.99 9.27+0.99 9.27+0.00"
3 8.26+0.82 9.55+0.84 9.84+£1.19 9.22+0.84"
6 9.08+1.20 9.93+£2.09 11.16£1.25 10.06+1.05"
9 12.67+0.85 9.76+2.86 11.71+0.14 11.38+1.4%
12 11.6342.12 11.65+2.21 12.15£1.63 11.81£0.29°
15 13.45+2.60 15.67+0.34 14.72+0.96 14.61£1.11°
18 15.27+1.62 18.65+0.93 15.14+0.40 16.35+1.99"
21 21.46+2.88 21.51£0.75 20.28+2.32 21.08+0.70°
Aunde” 12.66+4.29 13.12+4.89 12.85+3.82

YU = U ] ~
AURDY LT NUTIUUUNIATTIY (n = 2)

[ ]

“uamanaw luuanannuediisdignana (p>0.05)

'
AA v o a A=) o w

“gunae lunn AR INUNTAIOAYTWYIANAINUANAUTANNUANA WAL NI BT YN

o

anf (p=0.05)
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~ = = a @ 4 9 1 S o ~
A1519% 13 Msdsuutasmd b* vewaadu i 15e912 1userNIMmsnusSnEIN

qmwgﬁﬁ’m@oiz DA UBDLH )

[ (d‘ A 1 d‘
dlansin anng anng annzussemalng ANaY

VITNMAING  qenma 3auduasgaduoonFau

0 25.4241.65 25.4241.65 25.42+1.65 25.42+0.00"
1 25.0040.25 25.18+1.29 25.2143.09 25.130.11"
2 25.00+3.39 25.10+4.28 25.2242.19 25.110.11°
3 24.9842.97 25.09+1.65 25.00+0.75 25.02+0.06"
4 24.96+1.19 25.00+0.82 25.07+2.29 25.0120.06"
5 24.8742.01 25.01+1.16 25.18+2.84 25.02+0.16"
6 24.7742.41 24.88+1.72 25.04+1.60 24.90+0.14™"
7 24.55+1.81 24.3240.97 24.56+0,82 24.48+0.14%
8 24.6942.90 24.00+1.09 24.15+1.35 24.28+0.36"
9 23.5142.26 23.07+0.94 24.00+0.98 23.5340.47°
10 22.20+0.47 23.00+0.52 23.69+0.55 22.96+0.75"
11 21.80+0.28 22.4140.60 22.95+1.05 22.39+0.58"
12 21.35+0.99 21.56£1.11 22.75+1.21 21.8940.76°
Aunae" 24.08+1.39 24.16£1.25 24.48+0.90

"Aunde INaNULONUUNINTIIY (n = 2)

“uaasnnu [uuanannues niied1nynNana p>0.05)

'
AA v o a o o o 1 o w

af 1 { = o < v Ao 1 o 1 Ao
fﬂ'I!ﬂﬁf]?1!!!Q’J!@E’J’JﬂLl1/11/(9‘7UE)ﬂH5W1IW!ﬁﬂﬂ7ﬂ1/ﬁ7')\7ﬂ1!11ﬂ’)71]!!¢7ﬂ977\7ﬂu@ﬁNlluEIﬁ"lﬂﬂl?’lN

2

anf (p=0.05)
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a

~ = = a @ 4 9 1 S o ~
A1519%0 14 Msdsuutas Ma b* veawaadunne 15e912 1useremsnusnEN UMY

U

40 DIPNIF AT A

e b*'

€

A - . A
UN any AN anzusITeMAlng ARy

VisMAlnd  guanme sauduasgadueendiau

0 25.62+1.65 25.62+1.65 25.62+1.65 25.62+0.00°
3 28.8240.23 29.93+2.36 26.35+1.76 28.37+1.83°
6 26.59+1.65 29.00+0.25 28.75+1.24 28.11+1.33°
9 25.55+2.53 26.98+2.52 27.99+1.09 26.84+1.23"
12 23.11+1.24 26.00+1.29 27.54+2.31 25.5542.25°
15 24.58+0.54 24.67+0.88 25.2140.97 24.82+0.34™
18 24.77+2.31 25.00+1.15 26.11+0.52 25.29+0.72"
21 21.1241.59 23.24+1.00 24.73+1. 11 23.03+1.81"
24 20.7142.07 22.13+2.04 2277842.04 21.87+1.06"
27 19.55+2.00 21.31+0.98 23.00+1.55 21.29+1.73°
30 19.30+1.74 21.58+2.81 22.71+1.86 21.20+1.74°
33 19.00+1.00 20.99+2.01 22.58+1.50 20.86£1.79°
Aunae” 23.23+3.24 24.70+2.98 25.28+2.18

"Aunde A NULeNUUNINTII (n = 2)

[ ]

“uaasnnu [uuananAues niiednynNana (p>0.05)

'
AN o a =) o o

“gunae lunn AR INUNTAIOAYTWYIANAINUANAUTANINUANA WAL NI BT YN

2

ana (p=0.05)
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a

~ = = a @ 4 9 1 S o ~
A13199 15 Mmasuudas g b* Gllf]\‘lWﬁﬁﬂﬂ!"VlPNIiEl%Tﬂui%ﬁ'JNﬂTiLﬂ‘U'iﬂ‘bﬂﬂQﬂ!ﬁﬂﬂJ

U

50 e AL e

Aa b*'
fuii ONEE GONPE anzussmalng A
vssemelaa  gamme FINAUAIAFUDDNTFIIY
0 25.42+1.65 25.42+1.65 25.42+1.65 25.424+0.00°
3 24.15+3.19 28.91+0.35 29.08+4.9 27.3842.80°
6 29.90:£0.98 22.20+1.31 29.21+0.14 27.10+4.26°
9 20.43+2.31 18.95+£3.17 23.89+0.73 21.09+2.54"
12 19.38+1.65 21.03+1.37 19.74+2.27 20.05+0.86"
15 18.69+1.65 18.70+2.01 17.59+0.18 18.33+0.64"
18 17.36+1.18 18.50+1.80 16.25+£2.19 17.37+1.13"
21 16.88+1.24 18.06+3.16 17.62+2:16 17.5240.60"
Aunde” 21.53+4.61 21.47+3.89 22.3545.25

YU = U ] ~
AURAY LT IUTEUVUVIATIIY (n =2)

[ ]

“uamanaw luuanannuediisdignana (p>0.05)

'
Ao o a -~ o o

“aunae luua A INUNTAIONHTANWANAINUANAUTANVUANANAUBE NI HIFTIAUNIN

g

ana(p=0.05)
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M13199 16 M31/asunasn TBA (mg.malonaldehyde/ke) voanansaaing It lusening

< @ A a 9 =~
MU INguugiiios Bt 2 esruwaiGod)

U

A1 TBA (mg.malonaldehyde/kg) :

wﬂ Ia ~ ' ~
auamn ane ane anzussemalnag ARaY

vismelng  gqaima swduasgause gy

0 0.43+0.05 0.43+0.05 0.43+0.05 0.43+0.00"

1 0.53+0.01 0.49+0.07 0.48+0.08 0.50+0.02"
2 0.62+0.03 0.47+0.04 0.54+0.02 0.54+0.08"
3 0.67£0.06 0.49+0.02 0.54+0.09 0.56+0.09"
4 0.69+0.01 0.58+0.02 0.590.01 0.62+0.06"
5 0.700.02 0.62+0.08 0.62+0.02 0.65+0.05"
6 0.72+0.01 0.69+0.01 0.65+0.03 0.69+0.03"®
7 0.85+0.08 0.76:0.02 0.6620.10 0.760.10""
8 0.88+0.01 0.78+0.02 0.78+0.05 0.82:0.06""
9 0.910.00 0.82+0.03 0.87+0.02 0.86+0.04""
10 0.99+0.02 0.89+0.02 0.87+0.01 0.92+0.06°
11 1.110.05 0.91+0.03 0.96+0.02 0.99:£0.10%"
12 1.30+0.05 1.06+0.07 1.12+0.02 et

1.16+0.12
Aunae” 0.80+0.24 0.69+0.20 0.700.20

] 1 = U ] a
AURAY T NUTEUUUNINTFIY (n =2)

o ]

“uaasnnu [uuananues niiednynNana (p>0.05)

'
AN o =) =) o o

““aunae lunn AR IV UNTAIOAYTWYIANAINUANAUTANINUANA WAL NI BT YN

2

anf (p=0.05)
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A A 1 a a o v A J1_Aa o a o 4
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