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Abstract

In order to increase the usability of rice, this study was investigated the quality characteristics of extruded rice
snacks based on the rice cultivar (‘Aromi’, ‘Hanahreum’, ‘Jasmin 85’ and ‘Bukkyeong 2012’) and ratio of com
flour (0, 30, 50, 70 and 100% w/w) to rice flour. The moisture content and bulk density decreased as the amylose
content decreased, whereas the porosity and expansion ratio tended to decrease with increasing amylose content.
The strength and hardness increased significantly with the amylose content. The water solubility index and water
absorption index decreased and increased, respectively, as the amylose content increased. The moisture content and
the L value increased significantly as the proportion of rice flour was increased, whereas the b value decreased
significantly. The bulk density increased with increasing rice flour content. The porosity, expansion ratio and specific
length tended to increase as the amount of rice flour was increased. The strength and hardness were the lowest
in extruded snacks made with 70% of rice flour. The water solubility index and water absorption index increased
significantly with increasing rice flour content. Therefore, the best quality characteristics were observed in extruded
snacks made with the Aromi, and the optimal proportion of rice flour was 70%.
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7 A AT Ag= S9l = B ARY Y H 8
shfjo]| w85ty Qlon], & AH| 2218 93t Hlolo] x|&A
o2 gQ3t AXo|thHan 5, 2012; Shin 5, 2008).

2 (snack)o|2t FRte] YHE 02 H|wH H|Fo] 7PHIL
7¥Ao| Ral Kt glo] HE 4= Q= AL Uob IF, AL
Ik F, AL, AF 2 SF 52 9RR ARSS] §
A, 2 G2, By 22 5

0 >

oxl ©

4, 8=, 2 342 AA 7HEA £7171
9IRt A2 ERITKSong} Park, 1997). Sy}t AW A
SHE AWMEAL FR/E oIFIL 11t S5AlE, AR
A, BAE 2% AEE HUBRIAITL oA ATEA
7} B8 ekl itk Folle AAAFE A9 E e
Ql, FHorE o2 o E4AISE Ao tigh AnRe
87t kAl Ot &40 87T Jom(Le
Reverend 5, 2014), 11 & Y&AF Ado] 11.8-9] upAlA g
+ A7 FEYIL 401E7] S B4 7 AUIR) A
oA 2 HFZ AASkL Q-

YEAAB T2 12, IS, 1A P02 AR &
sjo} elAE s, thijdo] Wy 5 ofstsky Wshr} ol
™, 100C o}ge] 123} +=8-& T3t Wi 8-8E0] A&
TS Bolo] AEE o G4 Aol sl 8-8=0]
Tl Qs FES 5V WSS okt o] HAIA9]
712 QIste] HedS 712l 852 Wkt (Bouzaza -5,
1996; Harper, 1986). 53] HE7I5 HokollA Z5gS ®ar
lom, AEAH AIEL AW, ready-to-eat(RTE) cereals, I}
A5, B]AF), ofAEER Al 5o QltkSuknark 5, 1997).
11 F 357 AHAESE YT ddskAY Aete] glo] ok4t
opal AE|UHA W7} 2 AE O R ThE= Zo| B
ojt}. &g} o £ & AR ol &E= AEA
F0]11, A2 H|wA ol o] USKA|TE XLof| B2 &
#2719 IS AstAZ] F2FH(gluten free) AlFUEE
A WIEHT JFHoE 9ol 43P} AE= 540
AL HAE e Kangy} Ryu 2001). E9F, ol A7k
AFS ot & HA] got i e s 035t 4 1A
7} ollh 43 7HA WARSL 85571l B8-S
gefsto] A 23 AFAAYH(SIm 5, 2001), AFHE oHF 1L
ofgEA FFo] An| B3l MRK(Lee 5, 2017), FoH 7t
2 BoIAW(Wu -5, 2018), A4 AEAHFES ol&et A
YA A Z(Gu 5, 2010), ZAA Y ol H7} & F3}
2AU(Cho 5, 2017) & Lolut S5 A= tiAlsHAY 7]
4 B4 JUoto] YL 7sEe HEjt AlEE v

= A7t sl AFEL oy, ESHFE A=l
ARt o] FFolu tiArlEe] T A7t 539 A%
ojch.

wEhA] 2 A-tollA= Q] o84 e {Igt Al

2 4] 7|2AEE ALk A ekl S
okt AZE Plsto] oplzs Fepo] 217} Tk ot
(Aromi), $tolS(Hanahreum), AFAH1 85(Jasmin 85) ¥ £-7
2012-2(Bukkyeong 2012-2)E ARg35to] HslAawo] Eg]Z
E42 vlusiiod, 43 74 Amg ol8Hes &
N -k TR ITECCERETE TR
AEHES vl 2SI

R

A=

B Qo] N8R B 4%, obmul(Aromi), GHE
(Hanahreum), A}AHl 85(Jasmin 85) H© E7 20122
(Bukkyeong 2012-2)= 20174 583} 710 & =g 2|2F}s}
gomne AFuol Agslsn. 30| W oz o
FHFS ol2n] 21.39%, TlokE 22.27%, AAAR] 85 25.76%
9 57 2012-2 34.12%= 247} eyt S55715 = 3
AW A2Eo 2 whE= AEESTS 100%, Surn
21 @olIEZRE FYste] A8t oul g
g3 WARE 2018d 48 HRIFOR ofdzon
A 18.00-19.00%01H, @415 HEFEERE <
sto] g3ttt WotolA Belt Whsek 9441
+ 60 mesh EEYA|(Chung Gye Sang Cong Sa, Seoul,
Korea)& &2}t £ -20C ©Jo} Aaoflx] HstaA Al
22 A,

o et AW AR

PE/8F7(extruden)E 083 AW P Flofl oI5t
Z497](FX60, Milling Industry Co., Seoul, Korea)?] Y&
FAFIA thol(die, ¢ 1 mm) HA7HA] 37-9] HiHL S
Z¥z} 50, 70, 110C 2 2&s1 3, tfo] 2EF 150CE 74|
sttt 237 9 oy &5of wt ofujAdS ZIggste] |
A 24 AT & ATF 3ASE 900, 1,000, 1,100,
1,200, 1,300 rpm2] ¥}, YREY SEE 300, 350, 400,
450 ipmC & sto] At Ay, YEA8F77] HE3H
ZA0g A9% IAKE 1,200 rpm, YE FYF 350 rpm
o7 yAsio] & EF0) O JE FIAUS AR5
ARz TE E ARE AFHot] 4 em 7|2 A
T AEEY HFELS B4

HIIZ U Q44 HIEMHIO] M2 H Wa AY HZ
FE4F7) 289 HHFY 2 e 295 9%

5 1,200 pm, Y2 FIF 350 pmO2 THA|HA S

% 71 710, 30, 50, 70, 100%)°] THE BSAUG A
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SESHES. A QA 4E=77|(HE53, Halogen Moisture
Analyzer, Mettler-Toledo, Zurich, Switzerland)E AR&5}o]
245191, M= AZA(CR-300, Minolta Co., Osaka,
Japan)Z2 = Z;q st3lor, B)E YERYE= L*(lightness), Z21A4
5 YEH = a*(redness), FAIEE LERH= b*(yellowness)
£ 2590

Bulk density, apparent density % porosity &4

Bulk density(H| &)= AWo] LAS 243} T} £
ARZHH(Pyler, 1979) 08 HuE &F4ste] FAE =
o] YERATE Apparent density(AH3]) = AR 3071E
AR 287 1140 & npfgk & 40 meshE slo] AT E
ARIE SA6I01, FAE AFY=E Wro] YEgle
1, porosity(Tha-d)= & AUl bulk Fuje} ARTE th
3} 7o) ARSI TH Yagei®t Gogus, 2008).

Bulk volume - Apparent volume

Porosity =
Y Bulk volume

Specific length &4

AEAF =] specific length(H]40]y= A5t Zojz A
oot ASAAFEO] Zolot A9 vE 203] 245t 7, ol
oF &2 AARAE olgste] Had AFE ittt

(Bhatnagar®} Hanna, 1995).

. Length of extrudate
Specific length (mm/g) = - x 100
Weight of extrudate

AEAHEES Zol= AE|H2(CD-15C, Mitutoyo Co.,
Tokyo, Japan)E ©|-83}91, FAE AXALES ARRSIA
o} A7 ka2 ZA2]mA(CD-15C, Mitutoyo Co., Tokyo,

Japan)2 103] Z7951o] of2fe] A1 ol§ste] AT
A& AT FEHBE AN WO A4S
TH(Yang 5, 2008).

D extrudate

Expansion ratio =
D die

% 9 7T Rheometer(Compac-100, Sun Scientific
Co., Japan)E ©]-&3}o] test mode 20, tabled speed 120

mm/min, Probe No.l $15 mm ZFZAoAx A3}t

FEEFAF(WAD & £E28325=(WSI) =3
S BG4 4x(water absorption index, WAI) ¥ 4283
Z|4x(water solubility index, WSI) =742 Anderson} Griffin
(1969)9] HHES HyPslo] =419t A& 1 gof 25 mL
SRTE A7I6te] 30271 420l ®AIRE F 3,000 rpmof| A
2027 FAEYste] JAES FESTASTE ALSIe
H, F5H2 vlg] FAE g 710l EEsto] 105T oA
4AIZE B ARAIZ] AP EE SEE A= ARESto] of
o]

et 2ol At
W Weight of sediment
Weight of dry sample
WSI (%) =

Weight of dissolved solid in supernatant
X

Weight of dry sample

AzatEArgEE A (DSC)

A RFALE K (differential scanning calorimetry, DSC) &
AL 9F 1.5 mgQ A|EE hermetic pan©f &3] At &
desiccatorof| 4] 34 B9 SEHIFAIZ] & DSC(2010, TA
Instruments, New Castle, Delaware, USA)Z GEA 5}t
B0 heating rateS 10C/minC & 3lo] 71L& 5-200C
oA FY peakE ¥, o|2HE YT (J/g), TIRAIZ
T(To), 28H| 2% (Tp), TIEH-LE(Te)E TolH:

SA32)

RE e 33 R0 Hojol BaAet HEHz
BRI, G2l AZES SPSS 12(SPSS Inc., Chicago, IL,
USA) software package programe ©]-85}%] Duncan’s
multiple range test& Y5ITt.

zk

Zd _nl. al =

= =

fd

E30) M2 ¥ WapAUo| £EFY U M

A ZxdolZn|, slolE, ApAR] 85 @ B 2012- 2)01]
=

92 el o] e D AL Tale 15} 2 Bk
9 AEE 98 oful, SlolE, ATl 85 B B 20122
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Table 1. Moisture content and color of extruded rice snacks based on the rice cultivar

Moisture Color value
Sample content (%) .
° Lightness (L*) Redness (a*) Yellowness (b*)
‘ Aromi’ 6.65+0.14Y 82.32+0.45° 0.88+0.08° 14.77+0.57*
‘Hanahreum’ 7.55+0.10° 82.62+0.46" 0.60+0.07° 13.61+0.72°
‘Jasmin 85’ 6.91+0.29° 82.44+0.16" 1.35+0.06° 13.04+0.38°
‘Bukkyeong 2012-2° 8.51+0.21° 81.47+0.09° 0.36+0.06° 12.94+0.07

YValues are meantSD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

7}2E AMEolgoH, & B350l ThE opd2 oA S &
J5t%itHdata not shown). oPEE QA JEF2 FFof wat
B 201225 34.12%, AAT 852 25.76%=, SRS
22.27%, OfZ2uj= 21.39%= UEGOoH, dukxor Ao
oPUE QA o EFE ol AoPdE QA= 25%
o4}, 27} o2 Q AL 20-25%, AoPUE QAL 7-20%=
EFEHKim 5, 2019). oFd2 A ko] S| ut
2 oFte] HAE VA 2 AFe] At 57 201222, A~
7] 852 JlopdE A FlofE Yl of2H]|= FXt opdRE e A
2 EFE F ok

yotad 2H AzxxAS ZaA quiAYoR AgF
252 900, 1,000, 1,100, 1,200, 1,300 ppmO.& Z&a}l1, Y
25 £%= 400 pmO = 1sto] AT Aap ATF
57t 715l wet 217 Wekeo] Sk, w3 Ak,
T 9 bulk densityo| A= ATF7 {71 F7FESS Aot
£ A% YEglem, W7 1,200 rpmol| A 7S =
Al Ueht 24 202 AAsiont. B3 HH AT{ &5
1,200 rppmO& 13 & YFEQ] Sl 300, 350, 400,
450 pmO 2 2Hsl0] delS et 2y, dAwFY £=7t
S7RE AAWERe2 4G o 2 Rpol= YERA|
2o, bulk density= 350 rpmof|A] 7k WA Vet st
ALt S5k AeE Ui, I¥xA0E AIF &k
1,200 rpm, Y=FAET 350 rpmo] F7AA] BIRAWHA R
£ AAJst9ch

SESHES 6.65-8.51%0 2 UEFGon, Topdg Q@ AQ]
57 2012-2004] 8.51%= 7 wA UEEoH, of2u|o|
A= 6.65%2 7V WA Ueiht). Mro] 3, J s vEt
e L7k 81.47-82.62% UEHAL, dlofd=z o A0l BA
2012-2014 81.47=2 71 RA Yepgton, ofzn], glols
9 24 85004 E Alol7h UEhA] it AMEE
EFE aghS ToPUE @ AQ1 B 2012-20014] 0.362.& 7}
2 G yerstor, AT 850014 1352 7P A Ve
o} =S YERfE b3k JoPUZ QAR 57 201220

A 12,942 71 WA Uehgon], FlobaE 0 491 ofzn]
oM 14772 71 A vt

EZ0| w2 & WAl bulk density, apparent
density % porosity

HWSIAWMO] bulk density, apparent density % porosity~=
PSHBEL AP 22700 =2 PA= A= &
SHBEY 42 24t 8% 294 §40E 1
A= Table 29} 2t} Bulk density= 0.13-0.19 g/em’2 U}
ERgom, o2 0 A Jlgfo] Z713kEE bulk density’} 5
7VH= 3RS YERATE Harper(1989)= o & A0} ol &
HE1o] 9l Hleo] Y=/dF ARES] Holl FF= <L 513l
1, JoPEE QAQl B 2012-2 WIAWOA 0.19 gem’E
7P =A Yehston, S1todE @ A wotAdo]A = 0.13-
0.14 glem’E YEh} 2 Zjol= YeRER] oottt Apparent
density= 0.69-0.83 g/lem’= UERF oW, JopdE o AQ]
7 20122 YSRAHOA 0.69 gem’E 7P WA Ul om,
Z7told g 9 A WolAWolA 0.77-0.83 glem’E YERY} £
2012-2 HAUHETE =A YT ofd= A Jlgfo] &
712 apparent density’= ZA5H= 4 YERAICE

Porosity= 0.72-0.84%0°.& UEFOoH, odzg 0 A Sk
o] F7FrE porosity’} Fadhs A= UEMSIH
Porositys= W2 =5 YERNH, Eun 5(2014)0] ©=H of
R oA FFgo] S7IEr5F porosity= -F-JH 02 F71E]
o] bulk density@}= Hto] Ay}E UEPHTL Harsto] 2
AtAtet X5k
E30|| U2 & WelAMo| 2| AWSIE U specific length

F350 mE A& Bk o] 2173 9sle-2 Table 29} 20|
ofE QA Jlefo] FUIATE FOH R ik AF=
YRl oH, o2 @ A Jlefo] 7 R ofZn| WakA
oA 12.09%= 7FF =A SH=U o= oAl &
T AR SRt AtollA AEHF7I9 227t 130T
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Table 2. Bulk density, apparent density, porosity, expansion ratio and specific length of extruded rice snacks based on the rice cultivar

Sample Bu}l;/cdrer:ln)sny Appa(r;/nctmf%;:nsity Porosity Exlr):&s)ion Specénﬁ;]/ g:)ngth
* Aromi’ 0.13+0.01°Y 0.81+0.02° 0.84+0.01° 12.09+0.38° 78.59+4.31°
‘Hanahreum’ 0.14+0.01° 0.77+0.02° 0.810.01° 11.1240.54° 96.98+6.55°
‘Jasmin 85° 0.140.01° 0.83£0.01° 0.84+0.01° 11.78+0.49% 75.7945.65¢
‘Bukkyeong 2012-2’ 0.19+0.02° 0.69+0.02° 0.72+0.03° 11.67+0.46° 82.99+5.00°

DValues are mean=SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

W oz e TR0 Z71E4E Wtgol Lasigow,

]":”ini]‘ﬂﬁ AEAFEY] light, elastic, smoothS Z7}A|
2 A15] 5H, /\ﬂ_l_,yﬂioﬂ FYUsF 2A 7S Hos}
1:— ‘i‘i@ OFIEQAE= USHFES WA stal F3le
S IAAIT Eﬂ’a}‘}i\:HMermerQ} Felillet, 1975). o}d
2o 5 W HjE ko] fE WokAY Ao 2%
7} %0352 53 Y7} ol B4k O 2 Fold &
7] wio] Hohdz e A7} st 2 Brk Husigict
(Guha®} Ali, 2006). Specific length= 78.59-82.99 mm/gCO 2
UERGoH, oz 9 A lako] 27182 specific length=
folHoz F7loks A% Hoon, Tz el 87
20122 aRAdIA §2.99 mgO 2 71 A Loy

E30| M2 @ WatAuol ZE U FE
W EFE Y% D AT A Table 33 Lk Fre]

729, ofn], Tokg I AAH 85 $0F ofAR oA YF
] Ll

—ﬁ:i' A Yehton, Fxo] 3L, ofZnH|olA 7}
S A 32 7HA ofEE QA JEo] WEAE WA e
U % LEQ} ‘rr/\]'°]' A= UESIT ordz A%l B
2012-2 AW A A W AT ZFZ)F 2,849.53 g/CIn2,
11,822.57 glem’Z UeR} 7H A S4=[9lon, ofd=
QoA FRFo] ZVRERE Ak 9 A IR 4TS Y
BRI}, ©]= Bhattacharya 5(1986)2] A7olA= U=
S}Eo)A] Welgo] 242 HAXHE Foprkyl HUsGE

A oPizoit TEYEE UM ol 4I8E o
SAITHAL HalEo] of2 02

FEEHA 22 AR T&E}%E} T3 Shm “5(2003)°]

wew B} Folw GBYFE ol SRU] Bess
B 715o0] $5slo] 0] 2xo] Grisicty Kst

of, Wojalo] ekl 71 7 Ueht 87 2012:20]
A 7w 9 AErt %A et Aow AmEc

S20] 2 4 WepAUo] 2RSS Y FEELANS

TEEOIAHWSD= oFEZ QA ?J'%}:O] Z7 ¥d
45t TS Uehiolt. SR8 HET} thade
$515 YERlE= X E2A|(Mason} Hoseney, 1986), &3}
S} 18] YUE orl, A4 oA oj5e| 71

£242 $2 UL ARG ofuR o PREE Yl
o AT e o] S oo gl

1—7}0%7%0} o} ol dhE 284 BUE T4
Ho] Gl obAZ QAT 9I5) JriHOE At 584 4
wo] ool ujestel At F0E HuErleong -

2002). SEELA]SHWADY= oplZ Q A 3lfo] Z713keE
7k s Bt T2 Y2 %7&0}%‘&9_

YotAo A= of2u| HglAdolA 7.08, £ 2012-2 B
SAYOlA] 10.060F o2 QA Fhgo] WSHE WA U
ERtTh Jin 5(1995)9] Hlof| o5l W3y} wo] E42

FEESASL I, SREGHASE SO Sty B

Table 3. Strength, hardness, water soluble index and water absorption index of extruded rice snacks based on the rice cultivar

Water soluble index

Sample Strength (g/cm?) Hardness (g/cm?) (WSL, %) Water ab(s\g}rg}i)on index
‘Aromi’ 1,814.0£121.59 7,364.1+1443.8° 10.28+0.53° 7.08+0.60°
‘Hanahreum’ 2,100.2+197.3° 10,195.0£1114.5° 10.00+0.83° 9.74+0.93°
‘Jasmin 85’ 2,435.8+139.6" 9,733.9£996.0° 19.91+0.72° 9.15+0.81°
‘Bukkyeong 2012-2’ 2,849.5+271.2° 11,822.6+1331.8" 6.80+0.85° 10.06+0.52*

YValues are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).
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EZ0| w2 & WAl ARIHFAHEA (DSC)

A zo] w2 WalAWo] DSC AFH= Table 49+ 2t}
SIS A 29.89-110.05C 9] 2EHAZ EFo| wE
Ff S8R2E= ofZn|, SlokE, AANI 85, B 20122 <=
o=z 77+ 77.55C, 75.77C, 74.36T, 81.49T & oz Q@
291 87 201220014 7Fg A Uepg o, E5t dgm =
58.91-108.60 J/g HYE £ 2012-2014 7F =4 UEeRY,
| soler Ayt FARE ARS YefiQich. Azt
ZHF AU0] ZUES AL 59.18-75.77C, AZRYutAH o]
AT 58.92-73.05C 2 YEFHOH, ool
£ 65.72-70.39C 2 Y} B A7 ATtET thh U 24
E]QthKee 5, 2001). ESE Yoon} Lee(1998)0] wh2H 2

¢ HEO] Aol 2EHAE 67.15-80.94C 0L F|TY

peak= 71.15CE Hilsto] B ApAytE} thh WA 274
At

2545712 bigo]| 2 & WAl S~EE U M
EZo| mE & PSpAUO] FAEA] HlI A] of2H|E ©]

83 Wakrulolx] FAEAo] 71 94:510] ofzule} 9%
T7FE HIREEA0, 30, 50, 70 E 100%, wiwyE EElsto]

A2AEALGETDA A7A AST (2020)

& A US ARSI oM, SRR W A Table 59
UERJQIL). Bl 4.87-6.05%0.8 LERton, A7]2
ol 7Kl webAl= A<l Alole AR Hix
THETS 100%)0] Himlste] 23kgo] fojHoz 2
Urebstth

Aol AL L7k agt 2 b3 22z} 74.79-77.22, 1.60-
3.59, 16.46-26.372 Uepton, LS &71s Hrldo] &
TFRE ROl o g FUISIloM, WHR agf B b3t #
JHog Fadshs A HEHUII ols &A7FRet 85
F71R9] vE-g gEslo] AlRSH YA EAEALS v
7 Sim 5(2001)2] AofA AR Fgo] TR L
o] 37kt oH, He Spap7kR g 7RSS b
ol S7kshs At 22 A3 YERSIE

—

AAE
=

22718 g mE 2 WSAWMO| bulk density,
apparent density & porosity

272 S HUTeE WSIAWMO bulk density, apparent
density & porosity= Table 6°] YERJAT}. Bulk density=
0.10-0.14 gem’& Ueh} A715 Hrlgo] w2 2 Aol
UERA] ekgtoLt, B71E 70%E A|Zet HapadolA 7}
A A YERgTh Apparent density= 0.69-0.79 g/em’2
Epton, A7l HrleFo] J371erE apparent density”}

Table 4. Differential scanning calorimeter (DSC) of extruded rice snacks based on the rice cultivar

Gelatinization temperature Enthalpy
Sample
To" Tp Tc AH
‘Aromi’ 29.89 77.55 106.66 82.79
‘Hanahreum’ 30.19 75.717 102.21 81.64
‘Jasmin 85’ 3142 74.36 100.68 78.91
‘Bukkyeong 2012-2’ 30.50 81.49 110.95 108.60
Do, Tp, Tc mean, onset, peak, and conclustion transtition tempaerature, respectively.
Table 5. Moisture content and color of extruded rice snacks based on the com flour ratio
Color value

Ratio (%) of Moisture

corn flour and rice flour content (%)

Lightness (L*)

Redness (a*) Yellowness (b*)

100 : 0 6.05+0.39*" 74.79+0.13° 1.64+0.03¢ 26.37+0.16"
70 : 30 5.1240.15° 75.33+0.23° 3.47+0.06™ 24.08+0.55"
50 : 50 4.87+0.14° 76.06+£0.47° 3.59+0.14* 22.64:+0.22°
30 : 70 5.05+0.18" 76.40+0.43° 3.29+0.16° 21.91+0.19¢

0 : 100 5.06+0.39° 77.2240.40° 1.60:0.04° 16.46+0.02°

YValues are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).
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Table 6. Bulk density, apparent density, porosity, expansion ratio and specific length of extruded rice snacks based on the com flour ratio

Ratio (%) of

comn ﬂ(;luéu?n d rice Bu?;/ g;llg)sity Appa{;nctmc;;ensity Porosity Exlzgg(s)ion Spe(Eirgfn/ gngth
100 : 0 0.10+0.01%Y 0.69+0.02° 0.86+0.01* 10.81+0.85° 110.05+12.87¢
70 : 30 0.12+0.01° 0.69+0.03° 0.83+0.01° 10.700.42° 113.53+10.28°
50 : 50 0.11£0.01¢ 0.71£0.01° 0.85+0.01° 10.87+0.54* 122.94+6.91°
30 : 70 0.10+0.01¢ 0.73+0.06® 0.87+0.01° 10.97+0.37* 138.94+6.33"
0: 100 0.14+0.01* 0.79+0.03* 0.82+0.01° 11.19+0.56" 96.81+3.87¢

YValues are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

$oHom ks ARe Uehisich WHHES ey
L porosity= TIRTOIME 0.86%F UERtoH, A7pE
70%2 AZSH WIIAWIA 0.87%E 7P A Yeldth
W& WFolA B== porosity= B S UER =
ZO=, bulk density}= 2] ATIAE 7HKIHAL B 11510
B aTAnel 7S AL YRR Thymi 5, 2005
Yanniotis -5, 2007). Chinnaswamy 5(1988)°] wt2H 4=
AR Al FAFTHRAL AR Fefof wet gkt B
T5i9om, FEHBss Belo] Wit SSuRe BokE
7} S7Fetel wet Bele2 S7teh, Uk AAagta B
13}HTH Case 5, 1992).

S£2I1F HiEol wE A WAl 2|AWste U
specific length

A7V 9 STt RE 7ot AR BWokAado] 2
H5ks 9 specific length= Table 60 HERAATE. 27
L 10.81-11.19%2 YEPtom, L547128 A%5t
WAL 10.81%= UEFT BA7IRE H7Ieh Wopad
2 10.70-11.19%E Yergton, 712 Frleo] Sk
£ A73Wskgo] F7lote AFS YEATh dRkgos
Bokadlo] Wrrt £0W WiF d Yoju=t|(YageS}

Gogus, 2008), & Ao = SRt 7FEo] 23]
of @2 & Aol UEAl ATk Specific length=
96.81-138.94 mm/gO. & UERF o, A7L2 Hrlego| 57}
S5 specific length7} FH O R F7loh= HFS HA
O}, A7FE 100%2 A9 BakAHoA = 96.81 mm/go.
2 ol et B Ao SeTEet ArHR9
30:70 H]-El|A bulk density”} 73 WL, specific length 2
porosity7} 7P A YR WStAY A 2A] AeE FHE
S 7 Aolgtal wtEh

SR o] mE A WA Zr 4 Ax
A71F tiAElgo] e FIhAHO] Fh 9 k= Table
79} Zo] Z¥z}b 1,573.50-2,022.00 g/em?, 4,348.05-7,006.70
glem’E UEPRGTH A% 9 Azl tiRFE ZHF 2,022.00
glem® € 7,006.70 glen’2 71 A YERGTE A7FE M7t
Zo| T7HE A 9 HArs foH0E Hasks FE
= Bylom A71F 70%= ARt BotAadolss e d
A%} Z2F 1,573.50 glent, 4,348.05 glem’ & 7P WA U
EPTh Bhattacharya 5(1986)2] Ao+ A& sH=E0]
A W5lgo] 245 A= FoRkital Halsiglon, 4
73Sk 9 porosity7} w2 A7FE 70% HWIRAol| A= 7

Table 7. Strength, hardness, water soluble index and water absorption index of extruded rice snacks based on the com flour ratio

Ratio (%) of Strength Hardness Water soluble index Water absorption index
corn flour and rice flour (g/cmz) (g/cmz) (WSI, %) (WAI)
100 : 0 2,022.0+96.4*) 7,006.7+772.4° 14.67+1.53¢ 4.49+0.34°
70 : 30 1,776.0+41.0° 5,433.8+402.6° 16.001.73° 4.10+0.27°
50 : 50 1,691.5+51.1° 5,043.3+250.1¢ 22.33+0.58" 43140.16°
30 : 70 1,573.5+53.9¢ 4,348.1+281.8° 24.67+1.15° 4.44+0.32°
0 : 100 1,777.6£92.6° 5,764.0+£431.6° 29.33+]1.15° 7.55+0.30°

YValues are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).
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244712 HIFO| T2 ¥ BSAUO| £EBHI4 U
AH %/\z A
TE==T1TMNT

Lea7E gl ihE & WotAYo] SR8 A4 ¢
TEZT ARG Table 73 Zoh. E-8SA(WSD= &7}
A7tgo] 71845 E-&RAT= feH o= S7tst

%S Ut AR S0l 7MY w2 AVHE
100%E A7t WepAHo|A EESX7t 7HY =4 Y
BTt SEESASR(WADE A71E dAHIE 30%, 50%,
70%014] 2zt 4.10, 4.31, 4.442 JER thRTo]| H|] WA
SAE o, 100% B7IRE A|xgt BIRAYA= 7.55
27V A SHEA dRtHo s SEERAeE 58
AR F542= Qloto] TabdEo] Hlgol= e TA
£ 7HAIH(Mariotti 5, 2006), =283 A5} EEA¢
£ S99 SR vlEo] w=t Aozt yehdtial B arst
of(Wen 5, 1990) B3} S5 AR 729 2po]7h 4585
5 9 FEERAGR0] GRS vzl Ao woH

e

N
d
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