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Using of Distarch Phosphate and Transglutaminase to Increase Freeze-Thaw
Stability of Wonton Sheet
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Abstract

From the studying on using of distarch phosphate and transglutaminase to substitute wheat flour at
the level of 35 7% and 0.5 1 1.5 2% by weight respectively to increase freeze-thaw stability of wonton sheet,
it was found that increasing the amount of distarch phosphate, water absorption of wonton sheet decreased.
Using more than 5% of distarch phosphate gave highest value of cutting force, work of shear and tensile
strength of wonton sheet before and after freezing. Sensory evaluation showed that overall liking scores of the
sheets after freezing were not statistically different from control when using 3% distarch phosphate. For
transglutaminase, when the amount of transglutaminase increased, water absorption of wonton sheet
decreased too. It was also found that cutting force, work of shear and tensile strength of the sheet before
and after freezing were highest when using 2% transglutaminase. Sensory evaluation showed that overall
liking score of the sheet after freezing was higher than control when using 1.5% transglutaminase. From the
study, image from SEM could not reveal the different of internal structure of samples treated with either

distarch phosphate or transglutaminase.
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HinAneUEoynnn AnzgaamnIsiinens antumatulagnszaaninddanmmsaansziia NN, 10520
2 389ANENINANTE ADLTEAATMNITNINEAT anntiumnATulaEnszaainddANITaIANsEIis NJIMNY. 10520



2M9IANINHATNIZADNINA

AN
o ° aa o o A Ay = , « X 5 ,
\Weeannieaisadin ludaqiiundaonuday JgUsenaunisu@smnaoudiganudea Naoudidian
@ o Py = oy .o ] A = o gy X A
wisfudszniuledng Wwasiidrgulululasvinty winszuaunisudidenuiaduarmeinliuduinaay
Ihden waz liwmdas WuanuninWidusinalddesnisina nsdfulseiladudasasudwnanlinusanis
;A © | A o [ dy o é’ 3 ¥ aa . ¥
wiitlanudeasiimonuaniu nsufulsutedudavesenmstsvinnilarnnsonin duaneis daqiiuainisald
T o r_‘ll o 1 d{l & o alld s A
anfrAnulsivedfutlaeaninine1nnssing ) Nanune Wesannamirdaudsiduudeninisdiuleise
= Y  aa o val oa Al o a o e o o
wWaznudasdagdaniemisnianinuazia il il antinmszaniunisdszensld lundndneising o dauiu
nanAsiiaanuilvarauditianuds Auanismaassnudneulminsudngafiuaardiuannisduniaaes
Tassafrangieu Tnaazvdrailasiunasdanusuanuidamaniiaainuaniiudelugosniaifiu (Huang et al.,
2008)

NNAL9IY BATIANT (2548) AnwananITRNanFIAnwlafaeds lansenTdinsNaladunaznsims
lalasnaasaad 2 9lla Ae urwunuinwazafuendamiiamaglaasenninanassnogifsaduduineuuay
o st < ' a 5 o 1% o Y A
wasn1sudidianuds nudnsinanfasauls Fasas 4 uaz 8) uaTwauuwnuiniouas 0.02 LAy 0.04 v3a
Afuanawniiamaglaafasas 0.05 uar 0.10 azdqeiiudpnnuininaesiaefoaduduivagidanudals
andeslnaanfuandawniaitaglaadesannisanuanudaesiuis Mdiiledudantu anewmunuiy
doaannishusnvesezlulas i lidanuguileass douannfaanulsiy aziivylansendlnsialaeazdas

dna91annssannguaesaaldannsa v linun nATRLazNUF BN 1sANANINAINN U BN udaT
Sungtong et al. (2006) Anmuaaevindanedinauasieuladiniudngaidivalunisieeiu
nsuaninaesantnnsznegdanisiaudiiianids wueIN1snaY (tumbling) tHaanlnAuiuansazany
tmpanlnsneamnieass 1 Wenaldgnuaztinluuditionuds? -70 esrgadias azouanaIuuTWLleN
wnnFaila bl i dansazanalananlnsunaamnainienas 47.50 wheieaas 24.17 uazilanaiile
anlnfAuiuasazatemsudngmBiuaionas 0.5 aMNI0aARMLTWHETILAN F9a AR faEas 25.84 N9
Winand nduaateulglazdreinArnTuLazana uINTUNLANT1989 waznudInsldansazany
naudngaiiuasnisnantunressasuanaaanngn ludnedisn lainae e amagnsng
1 TuARUNTAU szasAMasWmuI AN waeuiaatetin I  udiBianuds
TasazAnmiBununisldanifadaulsatin laaanfanaginnuazioulaimaudngrifiuaiadiulgaie
AudanesuduineaudiianudsWusiaaninzuditionudsuas e dudalnginesiiudunenyiin s

I 4 a
aUnsaliazIang

1. IQAL
= a o [~ a O o

uwiliana anusEm glusiananaiad A (W)

amfoamnls (lnapsaneamm) anudm wiuwuagmnsa Usswmalng adn

enlgsinaudngaiiua anuum extilucinglfy Uszmelng adn
2. AUABULALITALUUNIFIAE

2.1 NTUARNLNULAEN

= = o = - o H o W o o A o

wrenuewinaa Inadantlaanaeunlszadd 100 nfu nann 35 n¥u Mild 10 N5 1Ae 0.22 nfu
lapanluaiFuaium 0.67 n5u NaNli iU eLATaINaN Kitchen Aid 5SS Msvsumnnuiia 2 wlunan
8 Ui vasneAaNTiaTnA lnllanaalss Wn'ld 60 WM Tautladuueurun 0.5 NaALNAT ARLTILWEWIUNA 3x3



2NIANTNHFTWIZAAUINAT

[%
=

il Wusiuiiennu asnuduiienluinideadungn 1 unit udasnudinfignugiveaduinan 20 3ud iy
unazidatndlunan 5 uni Idukuneagn
dhukuieagniildlug Benudeiigumndl -50 evdnitadaa danirtesutifionuds Fenwal CTL821
Wluaan 24 dalis theenunazanafiguvniteniunan 30 wiiludaaanlutidendlunan 1w iy
Aenfiinunisud denuds
2.2 miﬂs*uﬂ@mmmwLLm'ulﬁmLLﬁLLﬁ‘ﬁqé’wimammeMMm
rARuHwEamsnszuaunslude 1. lemaumaihadseutlsiausinlnaniavesnienas 3 5 uaz 7
231 Funuuleana @ﬁﬂ&uﬁ’]ﬁ’]@ﬂﬁﬂﬂﬁLm"]vﬁﬁ\‘i‘ﬁ
2.2.1 mimmenummmLLmummn@umequ (nuadnd §nNaz3, 2549)
2.2.2 iedudaresuiuiizaneuuazudsudidenuidaninieiinmeiifeduda (Texture
Analyzer a;u TA-XT2i) L2 A/LKB-F zﬁmfs:mhmmmum ANLIINAUNAADL (pre-test speed): 0.5
RAANATAUN, AINTVUENADEL (test speed): 0.2 HAANAT/AUINN, ANHIFINAINAFLL (post-test
speed) 10 NAAUATAUNT, Fraznig(distance): 4.8 FaaLums, Uszinnaeenimagdey (trigger type): Button
iednAussTauazuR dideu wazldvia ASPR Tatldanasie annudaneunaaey: 3.0 Sadwns/Aund,
ANLTITDIENAADL: 3.0 HARLNAFAUNT, AINFIMAMAREL: 5.0 HARLNATAUN, s2829n19: 80 HARLNAT,
dszianrasnisnaaay: 86 1UdE-5 niu(auto-5g) NS AANAN L FNUNAULIIA
3Lﬂﬁ”ﬁi’fﬂmmmﬁﬁmmmma‘m@mﬁiﬁiu% 2.1 AT 2.2 ANLHUNITYARBIULIL
Completely Randomized Design (CRD) #agldsunsudnifagy sPSS Lﬂ?‘ﬂumﬂummumnmwmmmm
$ineiAT Duncan’s New Multlple Range Test mm‘ummL%Nummnmmﬂﬂm 95 (p<0.05)
2 2.3 thusuinearieuuszviamsutidanudm manarmislszamdndadnupaauwis poraimiies
n19inEIa wazANTaLlnesIn IHuuLmAgeLLLL 5-point Hedonic scale wazn1IMAgavLTanssouwn Tne 1
aina 15 2. Mdmaaeuiidiunstindusiun 30 au dwindnsasziidiygan Anzenaunssuinems
an1Tumalulatingzaaina AN AUNIIIAIAN TN BLATIZWHANIINAADUAINLNUNIINAADILLL
Randomized Complete Block Design (RCBD) fiagitlsunsndniiagil SPSS fsatiiiaunaiuwansngaes
ANlRALNNIATARALAR Duncan’s New Multiple Range Test fizxfuAnudesuiesay 95 (p<0.05)
2.2.4 ﬁﬂm‘immé’wmﬂlummLLﬂJuLﬁmﬁ@uLL@wﬁqma‘LmﬁLﬁ@mﬁqim‘lﬁﬂé’m%mmﬁ
AdnNAIALLLLARINIA (Hitachi 3400N) (Maache-Rezzoug and Allaf, 2005)
2.3 maﬂé*uﬂz;\i@mmwLLm'ulﬁmrﬁm@uiﬁﬂwmumngmﬁmm
WARLREaR LT 1 Tnamaunuutharasaanulainsndnganfiuafesas 0.5 1 1.5 uaz 2 29915110
utleana ﬁﬁﬁ%@ﬂl’]\‘iLLBJ'uLf%EI‘JN’]?JLﬂi‘ﬁizﬁLL@tLﬂ?‘ﬂULﬁﬂ‘uﬂQWNLLG}ﬂﬁiNV]N@aaﬂ@Q‘ﬁ@H@LﬁuLaﬁQﬁU%@ 2

NANITNARDILAZIANGT DL

1. medfulgsamnnuduisaudidanudssoslaamiaaan
1.1 mﬁmma‘@mfﬁuﬁﬂ
mmﬁmmi@mﬁﬁuﬁmqLLsJuLﬁngnﬁwmLmuLLﬁqmﬁé’qmim@m%ﬁWmw\lm%’@mz 035 uaz 7 Uand
114 Table 1



2M9IANINHATNIZADNINA

Table 1 Water absorption value of cooked wonton sheet substituted with distarch phosphate at the level

of 0 3 5and
degree of substitution (%) water absorption (%)*
0 43.34+2.61°
3 43.62+3.70°
5 42.06+0.86"
7 41.82+1.89°

* mean value followed by different superscript in the same column differs significantly by Duncan’s multiple range test (p<0.05)
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Table 2 Texture analysis of the cutting force, work of shear and tensile strength of cooked wonton sheet before and
after freezing when substituted with 0 3 5 and 7% distarch phosphate

degree of substitution (%)*

0 3 5 7
o O cutting force (g) 11212+ 8.56° 117.93x 9.74° 125.53+ 4.16" 122.01+ 5.21°
"_ag E work of shear (g.cm) 1828.14+227.80°  1875.42+358.87" 2057.45+179.68° 1972.65+293.57%
- tensile strength (g) 15,79+ 1.61° 16.41+ 1.65° 17.19+  0.95° 17.26+ 1.65°
_ o cutting force (g) 51.77+ 3.73° 53.31% 7.13% 56.69+ 4.32° 54.72+ 5.99%°
‘% é work of shear (g.cm) 936.05+ 86.13" 978.72+137.95" 1043.21+ 99.57° 967.41+ 96.11°
. tensile strength (g) 11.01 1.04° 11.43+ 1.34 12,10+ 1.24° 12,04+ 1.26%

* mean value followed by different superscript in the same row differs significantly by Duncan’s multiple range test (p<0.05)
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Table 3 Sensory evaluation score of cooked wonton sheet before and after freezing when substituted with
0 3 5 and 7% distarch phosphate

degree of substitution (%)*

0 3 5 7
hardness 2.49+0.85° 2.63+0.89" 3.05+1.01° 3.08+0.92°
. liking of hardness 3.16+0.52° 3.37+0.68° 3.33+0.53" 3.35+0.56°
é elasticity 2.60+0.88" 2.70+1.13° 2.85+1.09" 3.15+0.74°
‘% liking of elasticity 3.23+0.59° 3.45+0.84° 3.562+0.75° 3.43+0.68°
£ ease of biting 1.63+0.82° 1.8241.21% 1.94+0.87° 2.33+0.90°
N liking of biting 3.1140.65° 3.20+0.80° 3.19+0.68° 3.44+0.79°
overall liking 3.24+0.79° 3.40+0.92° 3.44+0.67% 3.62+0.72°
hardness 1.85+0.90° 2.27+0.92° 2.65+1.14° 2.41+0.70%
5 liking of hardness 3.00+0.70° 3.26+0.60° 3.1640.93" 3.00+£0.57°
é elasticity 2.41+1.08° 2.55+0.94°  2.84+0.94° 2.70+0.80
% liking of elasticity 2.96+0.92° 3.1240.65%°  3.22+0.49° 3.31%0.75°
£ ease of biting 1.46+0.95° 1.57+1.13° 1.76£1.24% 1.92+1.03°
liking of biting 3.08+0.61° 3.1620.67>°  3.46%0.75° 3.330.67%
overall liking 3.1940.51° 3.40+0.64 3.49+0.87° 3.29+0.85"

*mean value followed by different superscript in the same row differs significantly by Duncan’s multiple range test (p<0.05)
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Control 3% distarch phosphate

before

freezing

after

freezing
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Figure 1 Internal structure of wonton sheet before and after freezing from scanning electron microscope
(X1000) comparing between control (0% substitution) and 3% substitution with distarch

phosphate
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Table 4 Water absorption value of cooked wonton sheet substituted with transglutaminase at the level of

00.511.5and 2%

degree of substitution (%) water absorption (%)*
0 43.78+3.43"
0.5 40.62+1.69°
1 39.01+2.13°
1.5 37.48+1.35°
2 37.42+2.94°

*mean value followed by different superscript in the same column differs significantly by Duncan’s multiple range test (p<0.05)
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ANHNANUNLLI AN wEAS 1 Table 5

Table 5 Texture analysis of the cutting force, work of shear and tensile strength of cooked wonton sheet

before and after freezing when substituted with 0 0.5 1 1.5 and 2% transglutaminase.

degree of substitution (%)*

0 05 < % 2

o D cutting force (g) 113.39+ 10.48° 326.39+ 14.49° 343.33+ 19.61° 370.04% 24.81° 361.43+ 14.82°

% é work of shear (g.cm) 1899.36+261.85° 2787.11£218.66° 3416.45+353.43° 3691.44+477.30° 3663.75+341.09°

- tensile strength (g) 15.87+ 1.81° 25.02+ 2.56° 2522+  2.17° 34.74+ 4.00° 39.44+ 2.77°

o cutting force (g) 52.33+ 3,29° 162.45+ 14.58° 189.23+ 22.12° 217.45+ 14.87° 223.45+ 16.10°
o

% g work of shear (g.cm) 951.57+ 89.48° 2269.50+240.01° 2571.334285.00 2474.87+311.37° 2682.40+319.72°

tensile strength (g) 11.09+ 0.97° 22.99+ 2.55° 29.25+  2.95° 32.70+ 3.22° 40.10+ 2.347

* mean value followed by different superscript in the same row differs significantly by Duncan’s multiple range test (p<0.05)
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folFanuduieavdut fenudeesninArdeuutidanude Wesanudnitudeinanelaseaisneluaes
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2.3 nsussiiununInA Ul sTaMANTa

nanslszidunmuninsulscamdndauduinaoneuuazudsuditianudalanaunuuileanasae
enlmmaudngaiuadiiuaainuds avndavgu nsinen uazangeulngNuandly Table 6

Table 6 Sensory evaluation score of cooked wonton sheet before and after freezing when substituted

with 0 0.5 1 1.5 and 2% transglutaminase.

degree of substitution (%)

0 0.5 1 15 2
hardness 2.46+0.77° 222+0.69° 2.67+0.91™° 2.83+1.29" 3.00+1.13°
s liking of hardness 3.0040.34°  2.98+0.64°  3.05+0.74™ 3.23+0.96" 3.08+0.48™
q% elasticity 2.58+0.92° 2.67+0.79° 2.86+0.63° 3.03+0.94° 3.28+0.69
% liking of elasticity 3.17+0.37¢  3.2740.54°® 3.35+¢0.29 3.47+0.68" 3.55+0.40°
“§ ease of biting 1.84+0.96°  1.97+0.88°  2:43+1.24° 257+1.45" 2.83+0.83°
liking of biting 2.92+0.51° 3.01+0.69% 3.1620.61"° 3.2541.03"  3.04+0.57"
overall liking 2.960.66°  3.1840.70". 3.1740.61* 3.27+0.98"  3.00+0.53"
hardness 1.84+0.91"  1.85+1.07™ 1.98+0.97™ 2.08+1.31™ 2.18+0.97™
liking of hardness 2.71#0.55°  2.80+0.90%° 2.82+0.67% 2.82+0.58" 2.98+0.85
% elasticity 2.41+1.08° 2.59+0.80*° 2.68+0.79° = 2.75+0.82% 3.01+0.87°
? liking of elasticity 3.183+0.27°  3.20+0.56™ 3.29+0.47° 3.48+0.41% 3.48+0.44°
% ease of biting 2.2541.02°  2.36+0.77°° 2.34+0.77>° 2.61+1.09" 2.65+0.96
liking of biting 2.66+0.54°  2.67+0.71°  2.73+0.70* 2.89+0.64% = 2.82+0.61%
overall liking 2.78+0.35°  2.83+1.07* 2.83+0.75" 3.06+0.69° 2.88+0.66

* mean value followed by different superscript in the same row differs significantly by Duncan’s multiple range test (p<0.05)

ns not significant.
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Figure 2 Internal structure from scanning electron microscope (X1000) of wonton sheet before and after

freezing comparing between control (0% substitution) and 1.5% substitution with transglutaminase.
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