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Abstract

In general, fish cake products have a shelf life for only three days, after that the
texture becomes crumble and unable to make a fish cake shape. This unstable texture affects
consumers’ buying choices, and it is considered the end of the shelf life of fish cakes. Trans-
glutaminase enzymes and modified starch were used in this research to improve the texture
and extend shelf life of fish cake. By studying the three types of transglutaminase enzyme,
TG-AK, TG-B and TG-SR-MH at 0.5% by fish weight. It was found that fish cakes using
transglutaminase enzyme TG-AK received the highest scores in all aspects. For the texture
and overall preference, TG—AK received 6.725+0.452 and 6.925+0.526 respectively, and
there was a statistically significant difference (p < 0.05) with the TG-B and TG-SR-MH. The
0.5% TG—-AK transglutaminase enzyme was selected for further study with modified starch 2%,
3% and 4% by fish weight (tested formula). The result of sensory evaluation found that the
tested formula using 3% modified starch obtained the highest scores in colour and flavour scores
with 7.125+£0.992 and 7.159+0.864, respectively. For the texture and overall preference scores,
the tested formula using 4% modified starch received the highest scores as 7.125+0.791 and
7.350+0.921, respectively but there were no significant differences (p > 0.05) with the tested
formula using 3% modified starch. From the texture analysis found that the control obtained
hardness value as 18,802.060+1,275.042 grams, while the tested formula with 3% modified
starch showed a higher value than the control as 33,294.384+4,765.243 grams (p < 0.05).
The hardness values decreased 16.713% and 11.615% in the control and tested formulas
using 3% modified starch, respectively for the third day of storage (temperature 4 +2 degrees
Celsius). Springiness, cohesiveness, and chewiness values in the control decreased after three
day of storage, while the values increased in tested formula (2%, 3%, and 4% modified starch).

Springiness value of tested formula using 3% modified starch obtained the highest increment
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at 8.036% on the third day of storage, and as the same result as cohesiveness value with
17.081%. Similarly, the lowest chewiness values were found in the control for the day of pro-
duction and the third day of storage with 23.787% decreased on the third day of storage; whereas,
the tested formula with 3% modified starch obtained the highest increment of 13.187% from
the day of production. Sensory evaluation of fish cake with 0.5% transglutaminase and 3%
modified starch compared to the control on the day of production and the third day of storage
was found that the scores of flavour, texture and overall preference were highest in the tested
fish cake with 0.5% transglutaminase and 3% modified starch on the third day of storage. Shelf
life was calculated and found that the shelf life of the control, 2%, 3% and 4% modified starch

fish cakes were 2.964+0.218, 6.163+0.210, 7.438+0.359 and 7.852+0.222 days, respectively.

Keywords: Fish cake, Transglutaminase, Modified starch
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nuinAa (@139 1) ugasniugunie
gmmmgmmawa@u”uﬂmﬁaw“wmqmm‘w
da'ly Tapfinszuaunisndadaiasouiaiod-
wanldanndlaiiu 4 ssenaafos (las
I nsusinudane) sniulsinena inde lu

saaInNTrue anauliarasuazauals

WINWNI la yifﬂawuL%ifz@‘i’m‘hq@luﬂ’ﬁwam
(wes 1) dusunudszana 3 wifl uazldiite
Uan (“ﬁlr}huﬂ’]ill@LLE\]&’LL“ﬁLﬁu“ﬁIqm%Qﬁ 442
29ANTALToR) AnaNdadnszute 3 N
ﬁ]ﬂﬂlfuldﬂd’lﬂﬂﬂ’]’lLLﬂ:l‘U&I:ﬂEﬂ Usuanu
lumwau"lﬂﬁixé'ugaqﬂ (1uas 3) LAzANFY
@adn 3 w1N ﬁmam‘"uﬁvl@ﬁmaldqa WAz

A '

ﬁ?’@l,ﬁuﬁqmwnmmﬁu 4+2 DIFTALTOR

U

"1319 1 zgmmmgmmama@ﬁuﬁm T

AN (FAIAILA)

IanAu Sauaz
Wlatan (manoan EWUT) 61.080
WINUNI 12.784
dainenn 21.307
luwznga 0.426
wena 2.983
\NRB 1.420

RIPR 100

nsdnsviaianuloimiudngand-
Luﬁﬁmm:ﬁmﬁaw@m@mmwzﬂaé’w;«%“z;ao
NAAA M NOANUUA
= a 6 6
lumsdnsmsudsiiaenloinmug-
naeilua 3 7iia Aa TG-AK TG-B uaz TG-
SR-MH ludsunasauas 0.5 vasimnnitadm
[ 6 a [ a
lasuautawlodniudnganfiualunianniy
MINFULNADLAZINAIE WLT AZUUUVBINDA-
Tulangns TG-AK gegalunnansme laof
AzuunFaIBluLaznanIzvaInaaNnlatln
703 TG-AK Liuand19a1ngas TG-8 land
AZLUWLYINAY 6.700+0.608 WAL 6.575+0.747
AMURIAU (p > 0.05) FRTUAZUWWLHORUNE
wazANNTaUlATINNLINFAT TG-AK finz-
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WUUFIFAAD 6.725£0.452 WAz 6.925¢0.526 anwmz Iudanltiewladnaudngandiug
ANB AU Lmzﬁﬂ's’mmﬂ@i’ma’mgm TG-B a%a TG-AK vWadAn®1TunuUSu 1 amvaanils
WAz TG-SR-MH (p < 0.05) @sluan19 2 a9t aautsea’lyl

NNATUURNIINNFAVBIFAT TG-AK 1unn

2 o A o & 6 a
1319 1 ﬂ’]iﬂﬂ‘]ﬂ’]ﬁj@li“ﬂaﬂuuﬂm‘ﬂL‘Iﬁu”lzﬁmi@]EII“HLE]%VLGMJY]T]‘I/LNF@@]’]NLuﬁ

gamenandar  Fawlwainensin naAwsa \hadawniE anuzaulagIIN
TG-AK 6.700°+0.608 6.575°+0.747 6.725°+0.452 6.925°+0.526
TG-B 6.550%°+1.197 6.450%°+0.504 6.075°+0.267 6.225°+1.074
TG-SR-MH 6.225°+1.165 6.275°+0.452 6.125°+0.992 6.200°+1.043

RINBLAA GIONHT a, b, ¢ NuandInwluAaaNIlidInY SAlefouandInuNIzian p < 0.05

nsdnsriaiauloiniudnga-
Siuainanzay uasulsUSvrouloaauds
740 waxy tapioca modified starch

anndnsiewlainiudngen-
Jiwarhe TG-AK Trununsudsdunmudls
aauinie waxy tapioca modified starch Tu
USinmdewas 2 3 uas 4 vaatinwiniitetan
WU azuuuisinluuaznanssainanin
a1 fa 7.125+0.992 waz 7.159+0.864 a1x
f1aU (p > 0.05) LLazﬂ:LLuuﬁmnﬁmmaagm
neasulanltuenaulsiosss 3 fdngiga
LR AL UUUNAUIFA ANVUANAIIINNN DAL
Uangasuilsaauilsiouaz 4 (p < 0.05) dwiu
ﬂzLLuuLf:aé'uﬁ'ml,azﬂ'nmaﬂmmmwu’hgm

naaunlaNitUsmiaaunlsiosas 4 1

ﬂ:LLuumnﬁqﬂﬁa 7.125+0.791 uaz 7.350+
0.921 UL LL@i"l,ajﬁmmLmnﬁmmnqm
naaudaitudisaudsonas 3 (o > 0.05)
A9lUaNT9 3 IMNHANTI! biaRengaIManin
ﬂmﬁﬁl,auvl,snﬁmméﬂgmﬁmamﬁﬂ TG-AK
Jauaz 0.5 MaNnuulvaaulisiia waxy tapioca
modified starch 3888y 3 Lﬁaﬁﬂmqmauﬂ'ﬁ
mamﬂmwﬁﬁmﬁaé@N"'aLLa:mﬂqmiLﬁu?ﬂm
da'ld

MIANIG BN IWNIMENNY8INEA-
Juilan (ganagay) lag5iameifiosuna
Lil?z/mﬁﬂun"i/gmmu@ﬂm"’uﬁ'0 uRzIUT 3
(LﬁéLﬁyﬁémwQﬁ 422 gymnTaldus) lagly
m?éa texture analyzer (TA.TX.plus)

mnmﬁmm:ﬁq NTANIINIENTN

@1319 3 MiAnwgamaaiulannanzaulaslfiaulminnudnganfiiuaionas 0.5 3y

uilsaauisisunmeny o

gamanandan  Fawluvssnensin nawsa iiodwia anazaulaym
2% 7.075%£0.971 6.9507+0.714 6.625"+0.490 6.775°+£0.920
3% 7.125°40.992 7.159°+0.864 6.850%°+0.802 7.176%+1.059
4% 6.9257+0.526 6.700°+0.516 7.125°+0.791 7.350%+0.921

o o P ' o v ¢ a o A, A ' o aad
RUYLARA @IDNWT a, b, C ﬂLL@lﬂﬂj\jﬂ%‘Luﬂaau%LﬂU’lﬂ% UANRRYLLANAWNUNWIDAN p <0.05
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duwiilosuialudring 9 wodn anaudeves
gmmuquﬁmﬁayﬁqwazLmﬂ@mmﬂgm
nasay (p < 0.05) mmuﬁaﬁ@mﬁmfunﬂqm
ﬁi“ﬁmuvlsnﬁmmﬁﬂgmﬁmaiauﬁ'uLLﬂdé’ﬂ
nilsuazananuudsivdunanusinmudsda
wlsAAndn naesiudanluiud 3 vasmsiAy
N (Qnnd 412 adenialFoR) Jenaanu
m’?aa@amﬂgmuasLmﬂ@mﬁmﬁmﬁﬂuﬁu
naasulalwiuiinga (3ufl 0) (o < 0.05) fe
A1nNULTINAN 18,802.060+1,275.042 N3d
Waz 33,294.384+4,765.243 N7 LATA1IAIY
WIINANILARD 15,659.640+1,749.580 N4
WA 29,427.139+1,579.932 N7y §1AIUNAG-

dulangarniuguuaznealulangamasoy
ﬁﬁtau%ﬁmméﬂamﬁmai’aﬂaz 0.5 37-
fuulsaaulstesas 3 luiui 3 auaeu
naainlagasauguiainNuudiansdnn
Tufinaa (Ui 0) Touas 16.713 vnizfinaasi
Uagamasauuilsaaulsiooas 2 euaz 3
URZ3DEAT 4 HANANULIIRaaITalRE 12.454
11.615 Uaz 14.619 zLiuingaInaaduda
gmﬁiﬁauvlsnﬁmmﬁﬂamﬁma*’ﬁﬁ@ TG-AK
Taaaz 0.5 3nunuulvaauds (waxy tapioca
modified starch) Sauas 3 Anavinlwdralnu

wivvasnaadulmansitasnge (1319 4)

@139 4 hadudalududng guasgamaadulanlfiewlminnudnganduaiasaz 0.5 (E)

Swnuutiaaudsdiunmeans g luinn 0 (Day-0) Laziuf 3 (Day—3) V8ININAR

gamananlan

Hardness (g,)

Control-Day-0
Control-Day-3
E+2%-Day-0
E+2%-Day-3
E+3%—-Day-0
E+3%-Day-3
E+4%-Day-0
E+4%—-Day-3

18,802.060°5+1,275.042
15,659.640°°+1,749.580
32,585.862%°+4,556.418
28,527.690°°+1,842.296
33,294.384%5+4,765.243
29,427.139°°°+1,579.932
35,862.337%°£1,285.609
30,619.726°°+1,892.669

Springiness1 Cohesiveness’ Chewiness (g;)
0.828°°+0.009 0.488%5+0.012 7,533.453°°+594.125
0.790%°+0.027 0.455°+0.030 5,741.433%+1,102.253
0.836°%°:0.038  0.538°°5:0.096  14,081.780°N°+2,213.841
0.850°°:0.026  0.590°M°+0.033  14,263.799°N°+1,298.460
0.824%5£0.032  0.534°°5:0.018  14,696.035°5+2,622.497
0.896°°+0.046 0.644°°:0.028  16,928.363°°+1,573.337
0.8447N%:0.013  0.564%°:0.025  17,041.697%N%+1,158.552
0.865%N5+0.025  0.658°°+0.035  17,441.052°"°+1,742.542

ABAG AIBNBT a, b, ¢ NuanddnwluaaauiidoInuluinifoin (Day-0 w3a Day-3) e aduuandns

AUNIRHAN p < 0.05
s 2 A dae o s v ¢ a % ] A & a a '
winoiiy duadoniidadnes S luaadubidoany uraridiadsvesgaiun 9 ((Wisuifisuszning Day-0

AU Day-3) danuuana19ani (p < 0.05)
NS PR d dao o NS‘L v & a o ' ' a & a a '
wineds daiondaienes " luneauiliiedani ugesin Auadovasgasiu 9 (Winuisuszwing Day-0

AU Day-3) Wifanuuandrans (p > 0.05)

'enanubaneu (springiness, dimensionless) ABBATIEIUNIAUAINAUVBIDMNILBLLTHUINUNLE IS

.4 . . (a X & 4 . A
Aauazfiusiunnsein dfuimandanauzadszuznIniiatnlurnienaasin 2 (L) daszuzniniia

X & A
Juluwmznaasan 1 (L)

2gmaimzdanunieluiitaa1nns (cohesiveness, dimensionless) %38 Aaaauudiunssvadnusznelu

A . a v = A o A a o
mmiﬂﬂumamnﬂaUuLLﬂmgﬂvmeszmm\mmnaum:mmaaﬂmnnu LUBNRIINTIEUBNNINIENN

N o ' A de oo & 4 , X Ay o & 4
FWIUAN BATIEIWVRINUALANTINVINTNANTIN 2 (area,) AaNuNldanTIWaINTNAATIN 1 (areay)
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ﬂ"lm’mﬁﬂﬁiju (springiness) UAINOA-
ﬁ'uﬂmiugmmuqmLngmﬂ@aauﬁmayj
Tuz29 0.824 719 0.844 Twiui 0 uazlsifana
WaANGNIN (p > 0.05) vuziinamawdanlwsui
3 229gAIAIUANAAIAARITNAT 4.589 91N
0.828+0.009 L% 88 0.790+0.027 Wazda11u
wandslunaaiudangasmasaunngas (p <
0.05) wummmﬁ@mjﬂufuﬁ 3 1induann
Sufl 0 Youaz 1.647, 8.036 Uas 2.428 lugas
wilsaauUssasas 2 3 Uaz 4 ANEIAU L Ll
wummLmﬂ@mﬁ'ﬂugmuﬁqﬁ@LLﬂﬁafJaz 2
U8z 4 (p > 0.05) mmzﬁgmmﬂm”ml,ﬂﬁayaz
3 wuinlwind o ﬁmmmﬁngmﬁ'uﬁugd-
§A97N 0.824+0.032 uazlusud 3 Senindu
1% 0.896+0.046 e'ﬁuﬂumqaquimﬁwﬁu
gmfé}u 9 uazlnuuanea19n (p < 0.05) a9
luansns 4

fmamedanumeluaiioanvng
vﬁammiwmiamnﬂﬁlwuﬂmgﬂiw (cohe-
siveness) WU 1%’3'%“7{ 0 FAINARDUNNFAT
Idnnnigasniugu wazluiud 3 wudn
fmstmzdatuanelwiaamsansstosas
6.762 97N 0.488+0.012 AWILFATAILAY Lk
°um:ﬁqmmaaunng@ﬂﬁmmﬂm:ﬁﬂﬂ”u
meluitaomnaiuduanniud o TasAudu
Sp8ae 8.814 17.081 way 14.286 911 0.538+
0.096 0.534+0.018 WAz 0.564+0.025 lunaq-
dntangasudinauliiaoas 2 3 uaz 4 anw
f1au S‘fiqwudma@ﬁuﬂmgmmaauﬁﬁuﬂa
saussawas 3 Iamsimedanwnnslwila
mmil,ﬁ'u%umnﬁqﬂLﬁmﬁum@ﬁuﬂmﬁ
gDl 4:2 asenimalfos Wwam 3 3% lay
Aranuuanaaluing o uaziud 3 faw
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wand14lunnaas (p < 0.05) niingaine-
gaufiulinaudsioas 2 asluasns 4

Awasnuilslumaaen (chewiness)
WU 14a@ﬁ'uﬁmgmmuquﬁmﬁaUﬁqﬂﬂ%
Tuiuil 0 uaziuil 3 fa 7,533.453+504.125
N34 URZANRITONAT 23.787 LAAe 5,741.433%
1,102.253 NTN LAZWUANNUANGAIIIZHIN
il 0 sz 3 (p < 0.05) mmzﬁmw”uﬂmgrm
NAFOUTI 3 gmwumwﬁ'\muﬁlﬂuﬂ’mﬁm
RN Sud 0 fio 14,081.78042,213.841 N3l
14,696.035+2,622.497 NN Las 17,041.697+
1,158.552 n3u uaslnduunfi 14,263.799 +
1,298.460 N3W 16,928.363+1,573.337 N3N LAY
17,441.052+1,742.542 n5u Fedardwdindn
Souaz 1.276 13.187 uaz 2.290 lunaqsindan
qmmaauﬁﬁuﬂaﬁmﬂﬁama: 2 3uaz 4
audrey Tapanasauildlunisidoden
gjaq@lugmwa@ﬁuﬂmﬁﬁuﬂm’"@uﬂﬁaﬁaz 4
iaaaamﬁawa@afuﬂa’lgrmﬁﬁ ulsnauilsiaaas
3 naluiudl 0 (p < 0.05) uazIuf 3 vasns
LAUINB (p > 0.05)

MUl Tuan e N S MAUNE
waana@ﬁuﬂmgmm@myﬁlwmmﬂﬁ ffg@ w5en-
Lﬁyﬂn”ﬂgmmy@aﬂufuﬁ'O uazIui 3 (e
Lﬁuﬁémwgﬁ 4+2 I UTATER)

MUl uanw N U T NINNE
maawaﬂﬁuﬂmgmmaauﬁﬁmu%ﬁm’mé—
namdwaiosas 0.5 unuulieauliasas
3 uisuifisunugasaiuqulasldgnasay
W% 40 au AzunuANNTaLlHAIBAS o
da Feuluasmensiiu nausa tieduds uaz
ANMNTEUIALTIN WU ATUUBFA WL UY DS

@ A ‘:' o o A
‘Yla@1NugdYIqmﬂﬂaﬂuuﬂm@@liﬂ@aauiu’mﬂ
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3 finzuun 7.250£0.840 38989N1A0 7.025+
0.733 6.750+0.670 WAz 6.275+0.452 &1 3L
mm”uﬂmgmmaaui’uﬁ 0 NoAiulagas
muqui"uﬁ 0 LLa:mmengmmuqui'uﬁ
3 mudey lasudazgasdnnuuandranu (o
< 0.05) FRITUAZUNUNEUIE \aduiw uaz
anusaulasTy wuin Suw ldauuuuiaenns
ﬁam@ﬁuﬂmgmmmﬂui’uﬁ 3 levuazuun
GAED iaamﬁawaﬂﬁuﬂmgmmaaﬂui’uﬁ
0 mw“’uﬂmgmmuqulu’i’uﬁ 0 LazNanlh
ﬂmgmmuqulufu‘ﬁ' 3 ANEaU lasudas
FATNAMNUANAINH (p < 0.05) BNLTUFAT
nagaui liuanden (p > 0.05) 32WINgTui
0 UaziUA 3 AzUUUMITaALHEBINaA-
w”uﬂmgmmaaului’uﬁ 0 Ao 7.050+0.677
waztAnd iy 7.200£0.516 luiudl 3 vmedt

°na@ﬁ'uﬂmgmmuqu"lﬁ%’mumu 6.225+

0.920 WAz 4.850+0.864 luIuN 0 WAz IUN 3
ANNEIAY LTWLAINUAZLUUATWAINN T
lasmnlunaadudmgamaseunldnzuun
7.325+0.797 WAz 7.50020.816 LuIuf 0 uas
WA 3 audey Mniunaadwlangasaiu-
fAuAB 6.200£0.939 LAz 5.025+0.698 Tuiun
0 WAZIUA 3 ANNA1AU lasnaaNuUaing
anlminmudnganduarildifalesaing
A A & & A
231U5AUNLTINTIVN LANAINEINITD L0
v & va & o o d a )4
M3 MlkinaieauianwieIu (Inter-
net, 2016; Sungtong et al., 2006) Yozl
@ & ° v o o £ P
@mLnJiﬂ"mﬂmiﬁmaauwmugﬂuammm
- 5 ,
LBWLBBLNNNINY Y (Rattanasuwan and Rading-
. A & o ' v
hin, 2015) G9tdwanemeldwaInaadwilan
nguilnadutey Sevilineaduldangana-
govlasuazuuunstssiiuansuenidszam
o o AA
FUKNFNANTI (A1319 5)

@139 5 AzLUNIUITLARAN B e N19UIEINIRNKNEVDIN aﬂﬁ'uﬂmgmmaauﬁﬁmﬂmﬁ-

nnudngadiuaiasas 0.5 wnuuliaaudsiasaz 3 (E+3%) Winuifisuiunanai

Uagasnauqu (control) luwiuf 0 uaziuf 3

gamansiulan e wluvesnmendn nawsH haduis anazaulagsin
control-Day-0 6.750°+0.670 6.700°+0.723 6.225°+0.920 6.200°+0.939
control-Day-3 6.275%0.452 5.200°+0.883 4.850°+0.864 5.025°0.698
E+3%—Day—-0 7.025°+0.733 7.125°+0.822 7.050%+0.677 7.325%40.797
E+3%—-Day-3 7.250°+0.840 7.275°+0.877 7.200°+0.516 7.500°+0.816

T
ad

RINBLAA GIONHT a, b, ¢ NuAnAINWluABANILANINY Taaduuandanuniadan p < 0.05

MIANEBIYMIALINEIYBINEALH
1lmnj§zlmﬁyﬂimngm‘nmmmm:gm
awgulagasnmsdwanluaniizsy

PMNMIAI UM ILALITNEN (7 4
pITaLTyg) voINAairineaiulagns
muquLLazwamTuﬂawgmwmauw% 3803

Tag3F I WI MANANUFNNRTVIRNATT Ar-

rhenius Th&N12139 WUTN @hmﬁﬁmqmﬂﬁu
VoM HIAMFAINILANAS 2.96450.218 T4
u,azﬁmmLL@m@i’mrmwamTuﬂmgmwmau
NNFaT (p < 0.05) I@mﬁawamfuﬂmgmm-
AA a o A X o =

saufdUSinaulsaaudaiudu Jangmaiy
% U J =1

Tnu ldu1IwInwdn A ﬁmqmimumnmi

AU 6.16320.210 7.438+0.359 LLas 7.852+
391



J. Res. Unit Sci. Technol. Environ. Learning Vol. 11 No. 2 (2020)

0.222 fuém%’uwamﬁuﬂmgmmaauﬁﬁuﬂa
aaudsiasas 2 3 uaz 4 aus1aL %agmwa@-
a]"uﬂmg@limaauﬁﬁuﬂdﬁmﬂﬁaUaz 3 uae
Jouaz 4 liwuanuLana19n (p > 0.05) a9
luanse 6

@179 6 NYMIALINManwNFAIAIL-
A (control) Waznaalagasnasoun
Ifiewlminaudnganfiuaiossz 05 (E)

unuuliaaulstsunmend o

gamanainial mqmstﬁu (M)
control 2.964°+0.218
E+2% 6.163°+0.210
E+3% 7.438%+0.359
E+4% 7.852%+0.222

AINLAG AIBNBT a, b, ¢ NuAnFNUluaaaNTLAE
—_—

A% deadouand1anun19adan p < 0.05

andTgnani1II9e
Usmnawaanlodnaudnganding
Al wmsdnwui atliunysn nmmaasiiLan
AoanuduTusoua: 0.5 vossiwiniitatan
Faduszauamnugutui Sungtong et al. (2006)
ﬁﬂmd’mmma@mnmn%ﬁwaaaﬂvlﬂ'gﬂgﬂ-
wnusLdanudnsfiTasas 25.84 LAz
558849 Cardoso et al. (2009) AidnemMsldly-
21%NY (Lé'fu’lmmmslumaaﬁ;ﬁ'auﬂ“uﬁkkﬁumad
Nn3laT Seuas 2 wazseuas 4 SuNULE W lma]
NMUANIATLURTIUAL 0.5 MATDRAUIA Th-
mwmaaﬁg’%ﬁﬂmummaLsavﬁmﬁmﬁ'u Wong-
thahan and Thawornchinsombat (2013) ‘ﬁlﬁm:n
Penudntmenlminnudngandinaiosa:
0.5 i";uﬁ'umsﬂ%’uﬂ;aQmmwﬁtaé’m‘i’aﬁu 9
vinlwiloduiae awﬁmn"’mﬁﬁa%ugﬂﬁnh
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Mo819aUAY (p < 0.05) Uazdinueadins
LLﬁLLﬁa—azmyvlajLmﬂ@i’mnﬂ@?"sa:i’mmuqu
wazanmIAnszfiavasienlodnaudngan-
s 3 7he Ao TG-AK TG-B Uaz TG-SR-
MH wudauladnudnganfuasio TG-
AK ldTuazuungagalunansmzannga-
wlnandsdingneoemodsamsuds udan
snumlanYaInenuladadw o sunE
wmma@ﬁ'uﬂmﬁﬁnwﬂ%’uﬂgaqmmwﬁw
mu%ﬁmmﬁnamﬁmmﬂ 3 wfia dd11ld
wand1anuaInAaaglutisnzuum 6.075 i
6.725 Gﬁm,auvlsnﬂmme?ﬂgzmﬁ LENwINATN-
IiAalassarvaslusandudsussdn lag
nmnszguldaisiuszlaniaudizniiemae
axlilusesziia Aa nganiiu (glutamine) uaz
Tadu (ysine) TnavinliiloUanAfauaién
s’am‘i”m”ulﬂmﬁa%u’tmgvlﬁﬁqmﬁgﬁ@ﬁm'jw 10
pamaaldus laouniwnltuszlomilung
wﬁwﬁmﬁwﬁﬁﬁﬁlﬁaLﬁummmmmlums
éjm{w nliilosuiafimilondu ussiRunde-
waﬁvlﬁmﬂﬂ'mmigﬂ Gatlszansnwaaslag-
aalUsaninanafanuuandrsnuiuiy
f@qﬁmé’nﬁl*’ﬁ (Internet, 2016) LazHIRINIID
Il @runaas oM INna NNA LT N A-
Aoaiilodnt nai el naaSmiuuaL
NAAAMHIINAIMADY HAASTRNUAz NS L8]
(Kieliszek and Blazejak, 2016)
nsansdIunmudsaauds (waxy
tapioca modified starch) T8z 2 3 LAz 4 T24-
nuaulminmudngafiiuasiio TG-AK Tauaz
0.5 vastnmeintitatan wuin malsudssauys
fouaz 3 lasuazuunannnsusziinansme

N9z RINFY N"'aﬁmﬁuazﬂamaqaqﬂ YU
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dl U é’ L % @
AawhosuiawaraInyTaulassivnlaas-
o Aa o o
LLumaamﬂgmwaﬂuuﬂmmLLﬂmmLﬂﬁaﬂm
M oA ' o A o A
4 ud L anunandnanis Tanaaulangasn
lrulsaaudsiosas 3 Aaslraluduedns g
NNl FUHR AN ga Ao A1nw
WAL NI UNUFATAILNN FBAARDY
ALINWIAFBVDY Cardoso et al. (2009) NWLIN
. = Aa A X
Arnuudsvesgidlauuniaalsaliuin
Usznnmiasas 60 Walmsltloams (awle
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