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Optimal Production Process Conditions for Rancidity Reduction in Kao Tang
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Abstract: This research aimed to study the optimum temperature and time in the process of baking and frying
Kao Tang and rancidity reduction of Kao Tang during storage. The experiments were designed as 2x3
factorial in CRD for studying the factors of temperature and time of 50, 60 and 70 °C, and 4, 6, 8 hours for
baking process and 180, 200 and 220 °C and 3, 5, 7 seconds for frying process. The study to reduce the
rancidity using each 100 mg/kg of BHT or TBHQ and combination of BHT and TBHQ in the production of Kao
Tang product were carried out. The results showed that the optimum temperature and time of the baking were
50 °C and 6 hours while those of the frying were 220°C and 5 seconds. Using 200 mg/kg of BHT and TBHQ
could reduce rancidity better than using only BHT or TBHQ after storage in the room temperature (28-33 °C)
for 7 weeks. The customer preference products using BHT and TBHQ for the reduction in rancidity more than

that using only BHT or TBHQ.

Keywords: Optimal production process condition, reduction of rancidity, Kao Tang product
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Table 1 Effects of baking condition on physicochemical properties of Khao Tang

Treatment Temperature (°C) Colors A, Moisture content
: time (hour) L* a* b* (%)
1 Control’ 4322°+0.30 0.54°+0.04 12.01%40.19 0.35"+0.21 5.89™0.15
2 50:4 51.66°+0.14 0.27°40.10 14.11° £0.50 0.487+0.11 645+ 0.21
3 50:6 4350°+0.40 0144003  14.60°+0.26 0.36"£0.41 5.95™0.40
4 50:8 47.91°+0.68 0214002 14.10°+0.08 0.34°+0.32 552°40.25
5 60:4 51.08°+0.33 0131002  1542720.11 0.31°+0.42 5.06°+0.17
6 60:6 50.76°+0.26 -0.37°+0.01 15.70°+0.26 0.29°+0.04 5.04°+0.29
7 60:8 53.3540.29 0524004 1585 +0.25 0.29°+0.02 4.98°+0.06
8 70:4 54.00°+0.32 -0.09+0.02 17.14° 20,02 0.29°+0.31 361°0.49
9 706 52.10°+0.06 0.43%+0.03 17.28°0.13 0.29°+0.06 342°+0.21
10 70:8 51.52"+0.19 0.40°+0.02 16.39'£0.14 0.27°+0.03 3.31%0.37

**The difference letters in the same column are statistically significant different (P < 0.05)

"The Control is Kao tang without topping
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Table 2 Effects of frying conditions on physicochemical properties of Khao Tang

Treatment Temperature Colors A, Moisture content
(°C) : time L* a* b* (%)
(seconds)
1 Control' 60.25" +9.18 0.90°+0.03 14.01°+0.04 0.29°+0.32 477°+0.26
2 180:3 54.73" 0.74 053"+0.02 14.71+0.28 041°+0.02 5.40° +0.31
3 180:5 55.39" +0.75 -0.87°+0.04 11.63°+0.24 0.40°+0.21 531"40.18
4 180:7 65.15° +0.65 -1.02°+0.01 11.76°+0.04 0.37°+0.15 4994025
5 200:3 61.36° 0.41 -1.13%0.02 10.09°+0.34 0.32°+0.33 5.097+0.32
6 2005 6242° +0.24 -1.07°40.04 11.54°+0.21 0.32°+0.21 497°40.23
7 200:7 58.02™ +0.36 -1.01%+0.01 11.79+0.09 0.35°+0.11 459°+0.11
8 220:3 65.53" +0.25 1.2740.04 13.02°40.22 0.25"+0.51 416" +0.27
9 2205 64.16™ 20,52 -0.90°:0.04 14.11°+0.30 0.28°+0.24 475°+0.23
10 220:7 63.66™ +0.46 -0.99°+0.01 14.34°+0.85 0.33°+0.44 5.03"+0.19

“"The difference letters in the same column are statistically significant different (P < 0.05)

“The Control is Kao tang without topping
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' ;oA N
HA mnmﬁnﬂfﬂumw WHIZAN asanTuI

U184y AINARBNITAUSAHINANA U LH D
a o el & a A A &L =
NARAUT NALTNI LU B AT2N W NTUDG 0.3 4%

£
o o a

fugimaniadfisenlitienas usiladinmnnaugog
0.55-0.85 dmsnafinLfisenasiiaduanais ay
daaliinaliseteendinduaesdin daiu

dffsenmsiuninadiesaniuszgrensa il

v o

audatueanTiauluan AN R AnNsmaNAaiy

wasean las (peroxide linkage) (Lawson, 1995)

1 a o Y dgl v o 1 ' v
FIULAEINUATLAINNT LB WQE?]QVLN‘]J?\?LLMQMH’]@E

U

FYNINFRYUAY 4.59 - 5.40 NGNNARDIN 1 UaT 9 |

° o

Urnaunondl] wanFAei et lTad AN
&35 (P> 0.05) nan S A lusTusireringui s
PN Sesiay 1 asialifiRannslalaslata
aedlainieiuilEnenluidaananmeent g

v
v o

15412 (de Silva et al.,, 2006) AstinagauMH LNNg

NaAA NI U1l A A Uil AR a9 Hiegann
HARADUITHNNIN9Y) AdLNsT (AsEE, 2551)

mﬂmaﬂw?ﬁﬂwmmuqﬁLLamwmmﬁ'
wunzan lungzLLNImManuanA U d A Tng
N13TAAUNINNNNIEATN WLFN ﬂ@;mnmmﬁ' 9
gruunlunismaen 220 asAmaliag sveoan 5
A7 fiasann @mmwﬁmﬂ'ﬂ?ﬁ (L*, a*, b*) Usunod
VA assias NI LT H AL aNs e
NIELIUNNINAANRAN LT T2

ARUR 3 NsANEINNITzARNITIA ANALTIUL
NARATUTINAINaR

annsAnE AR 1 uaT 2 WITNEAIENNT
anlunTHA RSN MLNzaN Ae audinas e

a

HrAMNH 50 eATAITEd 18N 6 Falie wazNMen
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N9nugH 220 aaAEadad a0 53uTHe 1A
ANNNENDLLAZNNINOATIMLNL AN UA A1
AnennstzaenisAnnauiiulagnisifivas TBHQ
200 Haanfusanlaniu BHT 200 Haaniusa
AlanFu Lazn19FENINiY TBHQ waz BHT atnay
100 AaAnFusaAtansy aslutineuhduilinen

b4 o

969 nasldansiuiiu TBHQ, BHA 38 BHT Tu
nAm s 1 16 1A W 200 Ha@niusefilanin
siaTurldi (Aaws, 2546) msAneiBeuifiey
ANINALE195 9 9TN I U TN uANg n19T U
NANTLN (AIATLIAN) mmfmﬁumamﬁwﬁ?ﬂmﬁqﬁ
wanneldaniazi Ao wanlugedddenaiin
atnsiau Wuszezingn 7 dland Aigouvniities
(28 - 33 aeAtaLTea) TneniusaetnemmaaaLmn 1
dasi anmnaaes 391 udmaiamane 3
a1NA1997 3 HANITNARBIATLNINNLAT
Tugioe 3 dilaiusnliwudwedeanlas Tunnngu
yaaes kaznmanuAwesaanlad lungunaassd
LﬂuﬁqmuQN‘luzﬁ“ﬂmﬁﬁ 4-7HAN9TNIN
1.61-257 Haaniuanyamaieanlassenlaniu
wazwuAweseanls m“l,uﬂzjuwmfa\ﬁi 2 sl
6 uaz 7 dAwaiean’as 1.47 uaz 1.63 HadnFu
anyaeiaanlaasonlaniu auaAy AINeLEae
wudiaresansiuiuusiazlsznm ansnduds

Manemasaan ks i Insenivuanineina nne 14

UrTunldauda (Aa1we, 2546; Race, 2009)
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o

s @it nealasulsiaas 7
AMANANUANG UG enganednid AANARTU
(smoking point) Ain 3 @m@uu"ﬁﬁ WNNZAUNARAA A
szinmnen (H3en, 2548) AmFuemasaan o flu

Fardsenafinlfiseneendndunaziianauiu
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Twanung sl ansriuiiuazdoadudsisatzaanng
naaandeduld ausunisfineandmduiiflu
nﬁl -:ll o a ' e o
anvn Uil Buneanefeanlaflauau
4 v oy ad -
NNEBIINNITLIUNNT iANSaUTaNa MY N4
Az lilfansnguaniueiia uazanssznasuass
la (Shahidi and Wanasundara, 2002) wasl w31
o A a a a a |
ansuiuiiilsz@nsn nlunsazaaniananisiu
wuueenTmdu Tuszasduduaeaindun Mnan
NARA T Amaseenlafasanas wazinng
wasuwilaatias (Bautista and Subosa, 1999) AN
wafaan s luNART g d1989Aq98 T w 30
Haaniuauyainedean ladeandiausianlaniunindi
(IR AR DTG REUNIIN, 2554)
AuFuAANEluNge TNARA S WU see
A9ALFNE 7 FUaTRANANNEILNIA 0.84 — 11.31
a a o = o 1 a o
faanfuinunadanlansenladsanilanfuyn
nguNAABIN ANLANG 9T Nat 19l gAY
NNEDRH (P<0.05) NALFNEUARA DT szeIeh
FUanin 3 usuld wuqn allpveaan s ugana

° o

WiAraulunsai wnlinanasetnaldadnAny

o

Nan A (P<0.05) AraaNiilunsadlua i g
a o rd‘d o ]
RIaaaUA uNWNAR W N R s nladuae)lu
1 [~3 o dJ 1 [~1 (-1 1 dl
FTUINNIINUTNE TaA1A T un I BATD
1 =3 a = aaa a
deuanianisfinnisiuaindjisenlalnslada
(hydrolytic rancidity) geia 3 luafiEeringdilusa
NARA TR ANT3AA N1 13 L ne e LT ud sy
(Ramezanzadeh et al., 1999) {WalA Ll wna i 6
Alansiulilanpouflunsaiiuuning s uandli
WL ABNAUTRINSA ANAURLTRAR DT UAY
= a aaa a o v 1 ala 1
Hlananialfiseneendindu Audndie wuan

szaiznaInIaiy 7 8Ua1f nqunaaaed ldimy
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miﬁuﬁu NENNAABINIAN TBHQ UAZNANNARDY

'
a

a a A d’l ' o 1 a
L Fiu BHT HA9Te Windunazuansneaiuae1ail

o o a

Wad1Atyn19ais (P <0.05 H A1 0.92-3.02
a a o = & 1A o d a
Haanfurasnlawan lassanlaniu Wananson
Whauieuatnie AR UL TBHQ
WAT BHT 1A TBHQ $9N U BHT WA LAY
Fanif 6 wunE AR e sE wetnedlTdn A Aty
i (P <0.05) ludtlansif 6 Teiidie NG IIH
analudilni@ 7 desnmsfisduren funo
a & ¥ 1 aa di/ % o o
209 IaNaA a5 danaliiAdiesnniufosdmsy
wtarnan ladanunsanazdindgisendulysmu
asuann i lunasuinenaaiusisalldAnde
AR (Bautista and Subosa, 1999)
AINMIANENNTAANTATURUWL WRRSTTUT
A P o A a \ o
namsldansriuiuatin TBHQ sauiu BHT Aaaanis
v 7 danef danasiadunafaanlas Anpanilu
| A o A
nan uazANlie TWszAUNAINIINAILANADININ
A v enpad e o
19uA R AN el anfFauiauiuaiie
o A a » o A o
ansriudiugtinay (P < 0.05) nsldansiuniusoumiu
azgnunInnNLsr A wndlasiunaifanauiu
BRndmslansivdiuiesatinfen (nawl, 2543)
UANAMNBANINNNAWTENLIINNAN
naaesl B AuviTEiauNAtiaandn 1 x 10°
Tnlatislonin Basuazanlaiifiu 100 Talatiseniu ag)
TN NIAIF WA R A DU GHTUNR A DU 196
msnegauAMNNWLszamdnia 1els 9 - point
hedonic scale (1satl, 2547) Arudnuoisitlsziiiv
Tun dnmousitang Anuds & naw 98975 Uaz
ANTAUIAYTIN AADATZEZINANITIA LTSN 7
&Unnvi wudAmunnaszandnialuniaiy

a o eV o 1 ' L d‘ =3
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AT IR FTINAART AIUTLLA A UT N N7 L
#1971 TBHQ AU BHT 28198y 100 Naan5use

Alaniu fiialnaliinzunupugaufTua N e

7usng Anuds & nAN saT8 waTAINTAY
TnesuilinzununnutaLipasuiNga Wawiewy
AUNGUNARDIDY ] WAH AINUANG NI 19N

a a

WHAATYNATA NavAuANuTiaiEanas 95

Table 3 Effects of antioxidants on chemical qualities of Khao Tang during storage

Treatment Storage periods (week)
0 1 2 3 4 5 6 7
Peroxide value (PV) (mEg/kg)
Control ND ND ND ND 161037 203007 228 £014 257 +0.26
TBHQ ND ND ND ND ND ND 147 £+022 163 £0.09
BHT ND ND ND ND ND ND ND ND
TBHQ+BHT ND ND ND ND ND ND ND ND
Acid value (AV) (mg KOHkg)
Control 0.84™ ¢ 092"+ 128"+ 163%+ 298° + 3307+ 832+  11319:0
028 033 0.07 0.15 0.11 0.35 0.32 98
TBHQ 084" + 084" + 092" + 154% & 229% + 274" + 532% + 845" +
0.01 0.02 0.03 015 0.12 0.36 0.41 0.67
BHT 088" + 087" + 0.90" + 176" = 251% & 269" + 3247 + 452" +
0.03 0.11 0.20 017 023 022 0.09 0.16
THBQ+BHT 084" + 0.86™ + 091™ + 123 ¢ 158° + 225% + 248" + 300" +
0.05 0.04 0.10 0.06 0.14 0.13 0.09 0.15
Thiobarbituric acid (TBA) (mg malonaldehyde/kg)
Control 092" + 0.94™ + 1.02™ ¢ 113" & 116" + 235% + 245% + 302"+
045 0.06 0.04 0.04 0.05 0.04 0.06 0.07
TBHQ 093" + 094" + 008" + 1.01% + 103" + 1.12% + 206" + 227% +
0.07 0.05 0.02 0.10 0.30 0.30 0.01 0.20
BHT 091°£004 095°+005 097" +001 099" + 101+ 107"+ 218"+ 214% +
0.02 0.07 0.02 0.04 0.03
TBHQ 092" + 094+005 096 +005 098°+004  101°% 1.04°+002 1.16°+003 1.11°+003
+BHT 0.05 0.07

*The difference letters in the same column are statistically significant different (P << 0.05)

*"The difference letters in the same row are statistically significant different (P < 0.05)

“The letters in the same column and row are not statistically significant different (P > 0.05)
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