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THE IMPROVEMENT OF MAIN PROCESS FOR FRIED RICE
CRACKERS MADE BY SANSAILUANG FARMERS’

HOUSEWIVES GROUP
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ABSTRACT

The efficiency of production process and the quality of Thai-style fried rice crackers
depend on production processes including melding and drying processes. moisture content
remsining after drying, frying oil type. fiving temperature, and frying time. The efficiency
especially of moiding process affects the cost of product. This study concentrated on the
efficiency of the molds that produce several pieces instead of one picce at a time. The thicknesses
of the molds atfected both quality and time of molding. A small size mold of 2.5 centimeters in
diameter gave the best result at 0.5 centimeter thickness compare with 0.4 and 0.6 centimeter
while the bigger mold of 4.0 centimeters in diameter was best at 0.8 centimeter thickness compare
with 0.6 and 1.0 centimeter.

The study on drying temperatures and the remaining moistures revealed that drying at
65 °C to get a moisture content to 10% yielded the best product with crispiness, least oil uptake,
and the least chemical change of frying oil. While the study on frying oil types, frying
temperatures, and {rying times showed that {rying nice crackers with palm olein at ihe temperature
of 210°C for 30 seconds resulted in the highest value for brightness, the least oil uptake of the
product, and the least chemical change of frying oil with respect to conjugated dienes content,
peroxide value, and TBARS value.

The study on using antioxidants to decrease deterioration of product and frying oil were
also carried out. The uses of TBHQ, BHA with BHT, and natural Pandan leaves were compared.
It was found that TBHQ tended to yield the best result, followed by Pandan leaves. Both
antioxidants extended the shelf lifc of rice crackers to 60 days while the shelf lives of crackers

without antioxidant were only at 30 days m PP packaging.
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Q, Dimers, polymers,
Initiation 7\‘ROO- """"" ¥ cyclic peroxides,

RH R- Propagation hydroperexy compound
RH Tuanauanaane
acyclic 0% cyclic compounds¢+—— ROOH l
OH aldehyde, ketones,

hydrocarbons, furan. acids

ROOR. ROR dimmers «— RO keto. hydroxy 1102 epoxy compounds

|

Tyanauaneraiy

v Y v
Aldehyde Alkyl radicals Semi-aldehyde

=}
HI® oxo-esters

v ¥ v v

0, Condensation Hydrocarbons o,

l l Terminal (ROOH)
Hydrocarbons, Shorter Hydrocarbons, Aldehydes, Alcohols

Aldehyde, Acids, Epoxides

M 7 usugiinsaldsunlassziiemsiieea 1neanEad (auoxidation) ¥4 T

13147: DeMan, 1990
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oxygen
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‘0, - 0,
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Termanation
free radical imerceptors RH
feroxide Decomposition Mzt ROOH

~at—— chelators

free radical interceptors

b A
4

Off-flavors and odors

free radical mlcrc:prors
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37: Reische et al. (2002)
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4.6.1 fows {butylated hydroxy anisole :BHA)

OH OH
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C{CH3);
OCH; OCH,
{aj (b}
M 13 IAs99319904 BHA
(a) 3-tert-butyl-4- hydroxyanisole (b} Z2-tert-butyl-4- hydroxyanisole

A7; Sherwin, 1985
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4.6.2 ToYN (butylated hydroxytoluene :BHT)
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4.6.3 N7 (tertiary butyl hydroquinone :TBHQ)
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4.6.4 TInlaesen (tocopherol)

R, R, RE
€L tocophero! CH, CH, CH,
3- tocopherol CI, 131 CH,
Y- tocopherol H CH, CH,
0- tocopherol H H CH,

7 16 1a33a319909 tocopherol

N13: Madhavi et al.,1995
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1.1
1.2
1.3

14

1.6
1%/
1.8

1.9

Tumiiugny 6
@ ooy e
1 T gAY
=
1IN09
NBLI1U1)
3’ Y =1 ~ 1 mn 3/ ]
UUNBY ARG < Laun
:’ @ E 3 o uy o ar @ 1
1.5.1 whiuthavonwashaumauiiuuzwinludas 2:1 (A3IHNNIATY)
152 sy Teaduw @a1aon 1)
Tuwedaa
Butylated hydroxytoluene (BHT) (Fluka : Sigma-aldrich, USA)
Butylated hydroxyanisole (BHA) (Fluka : Sigma-aldrich, USA)

Tertiary butylhydroquinone (TBHQ) (Fluka : Sigma-aldrich, USA)

2. ginseinlilumsudathmau

2.1
2.2
2.3
2.4
2.5

2.6

gilnseiaunin

Fouaudoufianmsnainaugmyi 14 (Termaks: TS 7472 model, Norway)
AZUNTITIAIAVUIA 15.5518.5 ITUALIAT

Lﬂé‘@\‘i%’Gﬁ‘f;’&ﬁyWHﬁﬂllﬁﬁzéaﬂﬂﬁﬁ 0.01 N5 (Sartorius: BP 610 model, Geramany)
oaagiiloy

(=Y & = e =1
HUWHHWGHUBDITENSZATANUVUIAIGN 24.5%6.5x0.4, 24.5x6.5=0.5 DY

=y ] [ [} o 1 'd =
24.526.5%0.0 MUAIUAT AYNAY 16 YOI I%Lmammmaumﬁuaﬂma 2.5 UAlAT e

LNRLAU W EANZAS ANUIA TR 26X11%0.6, 26%11%0.8 1Az 26X 11x1.0 IFUALAT B

o ] [ 1 =1 ) o =
AALUINIU 10 YD IﬂEllmﬂgﬁlfﬂﬂll!,guwﬁj'uﬂﬂﬁw 4.0 UNIUAT
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2.7 WIAEMIVIM

2.8 meflunsiiia (Thermocouple: Yokogawa 2455 model, Japan)
29 Lﬂé‘ﬂ\“\wﬁﬂf‘]@wa?ﬁaﬂ {Sealer: Santo,Thailand)

2.10 qawamaﬂimﬁwm (Potypropylene)

2.11 193939591 1 1 lansy uaz 15 0 lansuy
P 2
3. ginsaimliTmazviguammananan

Celg wn 7 [
3.1 gnsainleams e vaan nnIsa N0 W

& =t = 4 L . - 5
311 nesvaadlas {Vernier calipers: Mitutoyo, Japan)
B2 Lﬂ%im’njﬂ ?dfgfiltlﬁ U1 Hunter (Tristimulus colorimeter: JC 801 model, Japan)

7 Y ¥
313 m%ﬁﬂuaﬂmm}mﬁﬂ (Novarsina: MIK 3000 model, Switzerland)

4 - o as
314 ATRAATIEN Ly (Soxhlet apparatus: Soxtex system HT6 1043

Extraction Unit model, Foss Tecator Co. Ltd, Sweden)

1 b

315 nivinanymuilodude (Texture analyzer: TA.XT plus model, Charpa
techcenter Co. Ltd, UK)
g Ya & ¥ o)
32 gilnsmalEimaziguninman el

Il ' [} E4

321 wsesrandaiiminlaaziBeaiia 0.0001 AN (Sartorius: AC 2118 model,
Germany)
322 nixilesegldlonvuna 45-65 Nafwas g3 20-25 Tadwas wisudila
(Moisture can)
a

323 Iﬂ@@ﬂ?ﬂﬂ‘?u (Duran vakuumfest: DN 250 model, Germany)
324 195030U-Ua01115 (Moulinex)

325 Julnstale (Micropipette) B8 0.2 1 1ag 5 adnns

3256

)

$Qﬁlﬁﬂmwaﬂﬁ (Aluminum foil)

DUANTT

K

327
328 NIIEATENNAD

329 a9 S uaz 500 iadans
3210 wnhady

3.2.11 mzmymmm@{ I {Whatman No. 1)
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3.2.11 D56 vuia 50 danang

3.2.12 ASUANTUIA 250 Jaanns

3213 uianuuian (Magnetic bar)

32,14 H19HaEANARDY

12,15 NBIANAADT VU 16x150 Hanuas

32,16 waiadiuias vuia s 10 25 50 100 250 500 Lag 1,000 Jaaans
3.2.17 4AN95 4108 50 100 250 (az 600 Tanans

32,18 NITUBNAIY VUIA 50 100 1ag 500 Uanans

3.2.19 wiauAagilawy v 250 Tadnas

3.2.20 éws%mmwgmwgﬁ (Poly Science: Standard controller model, Australia)

o

o
3221 @ﬂmm%mwué’m lusia (Sanplatec: D-Box model, Japan)

3222 Auadonudia (Sanyo: SFC 992 NG model, Thailand)

3
v
9
A
3223 181 (Sanyo: SR-NF 139 model, Thailand)
APUGYRINIA (WTB binder: VD model, Germany)
ﬁ@uan%’au {Termaks: RS 8000 model, Norway)
3226 w3oalianudaundauszuUNIY (Coming: PC-351 model, Ttaly)
3227 1A3099081 (Orbital mixer: OM8 model, Australia)
3228 19509189 (IKA: Euroatar model, Germany)
3229 103048 19UAAAMUEDS (Branson: 8210 model, UK)

3.2.30 Lﬂ?ﬁ]xﬁl’ajﬂm‘i @ﬂﬂﬁmmd (Perkin Elmer: Lambda 2S model, Germany)
=t 3 =y ¢ L7
4, mamu?ﬂmmswwqmmwsungmu

4.1 L@ﬁ?ﬂﬂﬁﬂ?ﬁ[ ‘V]%\&{Absolute ethanol, Analytical grade, Merck, Germany)

4.2 LLUL%UiJﬂﬁB]liﬁ (Barium chloride, Analytical grade, Merck, Germany)

43 IUUTY (Benzene, Analytical grade, VWR International Ltd., UK)

44 33 -bis(V.N-di(carboxymethylaminomethyl)}-o-cresolsulfonephthalein (Xylenol
orange, AR., Sigma-aldrich, Germany)

45  1-UIMUDB (1-butanol, Analvtical grade, Lab-scan, Thailand)

46  auWdu (Caffeine, food grade, I.T. Baker, Thailand)
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4.7 ﬂﬁ@Iﬁ‘l‘lE]{JJ(Chlorofonn, Analytical grade, Lab-scan, Thailand)

48 NIABATN (Citric acid, food grade. J.T. Baker, Thailand)

49 leneFedines (Diethy] ether, Analvtical grade, Lab-scan, Thailand)

4.10 2,4-1@11&11@1 sHiiatansdu (2.4-dinitrophenylhydrazine, Analytical grade, Merck,
Germany)

411 REUDR 95% (95% ethanol, Commercial grade, O.V. chemical and supply Co. Ltd,
Thailand)

412 ngRRsdnsndudy (Glacial acetic acid, Analytical grade,Merck, Germany)

413 @y (Hexane, Analytical grade, J.T.Baker Chemical Co., USA)

414 Tolasosoon’lvd 30% (30% Hydrogen peroxides, Analytical grade, Merck,
Germany)

4.15 ﬂ‘iﬂ%é’liﬂiﬂﬁ@?ﬂ (Hydrochloric acid, Analytical grade, Merck, Germany)

4.16 L‘#‘\]E)‘S'{?ﬂ dID 'ﬂﬁ@ll‘j@:{ (tron (111} chloride, Analytical grade, Fisher scientific, UK)

4.17 M@‘g‘gﬁ (ID aravla (Iron () sulfate, Analytical grade, Fisher scientific, UK)

4,18 LUH1WDA (Methanol, Analytical grade, J.T. Baker Chemical Co., USA)

419 FWT-DLLA R (p-anisidine, Analytical grade, Fluka : Sigma-aldrich, USA)

4.20 ?«luaﬁﬂﬁféu (Phenolphthalein, Analytical grade, Lab-scan. Thailand)

421 Twunedoulalasnunsuan (Potassium hydrogenphthalate, Analytical grade,
Merck, Germany)

422 TWme%EﬁJWl?Iﬂﬁﬂﬂqcﬁﬁ (Potassium hydroxide, Analytical grade, Merck. Germany)

423 TwAvunanlsd (Sodium chloride, Analytical grade, Merck, Germany)

4.24 I%Laamqﬁﬁﬁﬂﬂqcﬁﬁ (Sodium hydroxide, Analytical grade, [.ab-scan, Thailand)

425 laRoudame LL@thlé]ﬂ%jﬁ(Sodium sulphate anhydrous, Analytical grade, Merck,
Germany)

426 n5AM5AAD 158EAATN (Trichloroacetic acid (TCA), Analytical grade, Merck,
Germany)

427 1,1,3,3-1069 LT TONDY IWTInY (1,1.3,3-tetramethoxypropane (TMP), Analytical
grade, Sigma-aldrich, USA)

428 2,2,47‘1933m§mwumu {2,2,4-trimethylpentane (iso-octane), Analytical grade, Asia

Pacific Specially Chemical Ltd., Australia)
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429 2-15101159%50 (2-thiobarbituric acid (TBA), Analytical grade, Fluka: Sigma-

aldrich, Germany}
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