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Processing and Characteristics of Snacks Make from Extrusion Rice
Oryza sativa and Dried Shrimp Acetes chinensis

Hae-Soo Je, Kyung-Hun Kang, Hee-Bum Jung, Si-Young Park, Young-Mi Kang', Tae-Jong Seoung?,
Jae-Dong Lee, Jin-Hyo Park and Jeong-Gyun Kim*

Department of Seafood and Aquaculture Science/Institute of Marine Industry, Gyeongsang National University, Tongyeong 53064,
Korea
!Department of Food Science and Biotechnology, Andong National University, Andong 36729, Korea
’Department of Food Science and Culinary, International University of Korea, Jinju 52833, Korea

In the present study, we investigated the quality, sensory characteristics and commercialization potential of a rice col-
let snack made with the addition of dried shrimp. “Mild” and “spicy” snack products were produced with an edible
oil coating and mixed seasoning powder coating, respectively. The approximate composition of the mild and spicy
snacks, respectively, were 2.44% and 2.24% for moisture, 8.52% and 8.64% for crude protein, 18.36% and 26.54%
for crude lipids, 1.28% and 1.38% for ash, 1.1% and 1.2% for salt, and 0.61 and 0.62 for pH. The L (lightness), a (red-
ness), b (yellowness), and 4E (color difference) values were higher for the mild snack than the spicy snack. The mild
and spicy snack had values of 7,776.4 and 7,655.8 mg/100 g for total amino acids, and 221.6 and 253.5 mg/100 g for
total free amino acids, respectively. The TBA (thiobarbituric acid) value did not differ significantly between the two
types of snack. The hardness value of the spicy snack was higher than that of the mild snack, but there were no sig-
nificant differences in flavor between the two products. The sensory evaluation score of the spicy snack was slightly
higher than that of the mild snack. Organoleptic inspection indicated that both snacks had a favorable, unique taste.

Key words: Extrusion collet, Dried shrimp, Snack, Oil coating and seasoning coating, Rice

N B2 1 QJtHMFDS, 2014).
2 AFe AFgEE A7 e F AR 20069
Snack 2 7H 7id 0 &2 WA= 7PHA He BE AES 29,389 M/T, 2011 33,817 M/T, 20143 34,428 M/T0| .0
Ao, A= HARF2] ol snacke 2Ju|gh 4= QIth(Shin, o, Ws&, a5, A0S 3ste] 20061 2,292 M/T, 2011
[e]

1989). AFd @70l 4] o] snack A| =0 4 FH-2 B /w71, & 10,471 M/T, 2014 11,057 M/To] 4xH|=|o] A A4k
&, W AES o83 FlH/coating 5-9] BHf 7o, g T o 27%7} 715822 ARE-E JITHKOSIS, 2015). Al-9-2]
TS H] 5] A= 9] snackT= o W OS2 Al Q FAou| AR glutamic acid, lysine, arginine 2 phenyl-
St gl f-2luhehe] 2010 = AR 5 wiE < 25,9109 alanine Golv, 53] S-2|uhet AFEIA ARE] 2 ly-
< snackF TIEH2 8,278 910, 2014 IpAHF 5w = sined} -2 T3 A|gtofn|iAto] wol $-8-E]o] ¢l 1L, taurine,
34,1019 3> snackiF tf=H-2 9,808 Y S = snackF+= 2 arginine, glycine & proline 50| &5-5lo] 3] =217 9] &gt
A Z EH 5 oF 30%E AHA|ske] w2 A2 @St = Stk PR e ool 7w, oL UEE, nk
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o

dis, W1t A 5ol e-fH o] 3lth(Cho and Kim, 2009a). Af
ST A7 E] B A 2 A7 F5(Cho and
Kim, 2009a), A}-%-%7} §-7](Cho and Kim, 2009b), A->-%7}
015(Seo and Cho, 2012), A7} 7H=3](Kim et al., 2009)
59 7hgEoll Toto] HarE| ¢ O, snacky} YHAE AtE AL
= Zoti7] gEtth

S, Rkt Aol A A S &= AME-E = H(Oryza sativa)-
ALU7HA G & Seuete] Fagt Al o Ao A
AAIBEAL Yl BlFo] Wi =, A4 9 o341 o] A
FEA AES}F Ao 2 A oko] $ith(Ha, 2008). “Leuf
AlAg o e o] HatE o] 1919 A7 AH|E2 19794 136
kgo|d #lo] 2014 65 kgo 2 35 5<F Ank o]al2 At
FTHKOSIS, 2015). 3FA|qE A2 ofefe] a0 Hlsto] Thrt
7HHIRE 7S Al L 2 9 o] 8E o] Axsto] Ao F ALk
H| 7288 o] HQ oF [5%0] At k-8 oF 6%o] S}
SItH(Kim, 2011). Snack2 AFFEA o A= 41 snack W ¢F
% snack© & H-55101 QI o4 snack-> RHEE A2 E o4
roll:Z 0|83} Ad3star, 221574 Q1 7% F7] E+= parching
5= & oto] Al 2% snacko|t}. A 53k 9l snacke]
o A= - AIEQ] BA] 3} snack o] Al 2272 Al5E2) o
B2 2R835HKJo et al., 1999), 2] =S 0]8-3F snack
o] Al 9 5/d(Kang et al., 2007)& |55 2 #of l-HT
(Heu et al., 2008; Lee et al., 1989)7} Qlt}. &= snack-= pel-
let, middle 2 collet® 9] extrudateE A~A 2 SF= snacko]|t}.
Extrudate®] $H=8-0] 18%0]A2 pelletd, 5% ©]44-2 middle
%, 3% oJsh= colletqd 2 & -2 4= §lom, pellet®d-> 4]
< flste] A=, F7 9 parching 5] 374 o] F 231w, middle
o ot 3 714 okl Fo] Baslth et colletFL 2
3} 34 glo] 7k] 3 Z47410] 7H55}ckde etal, 20153). %
AE B3NS 9= snack 5 colletd 9] extrudate S ©|-8-3F A+
1= Q1% W} G2 Al snacke] A4 QP4 W 4] 245}
(Maryam et al., 2015), single extruderS ©|-&3F n}E A $-3 7}
& collet A| = A] =H 4] 7AW} wh2 FEHHS] 54
(Je et al., 2015a), "FE2A-2 7] & colletS ©]-8-3F snack A=
Al ARFA EPHe0] xSt uhE F45He0] E4(Je et
al., 2015b) So] R gglo} A FYURE 5}al A2 v &
gt ARES F7hsko] A3t collet® 9 snack A& thgh $A+
= AhotR 7| FlEth

B ALo] A= A2 7} extrusion 4 colletd AA 2 Flo] =3t
gt snack @ 25t snackS A|xs}]ow, of& Y o]&shA] Ul
54 FASA] tfste] 2Apstaick

Mz H A

A8 ol A2 2H(Oryza sativa)S SHEAF AFEU A G ol 5=

HHE A LA (F)FEAIZAA -138 58 =43
= 27 ()7 FrAtake| Qof| A A& 14%, Y=
245 AL Y5k vk A|-~(Acetes chinen-
sisy= doliotol A o] = A% 2.7-3.3 em (B4t 3.0 ecm), A5
0.18-0.23 g (H+t 0.20 g)¢l A& e TG4 A] AAEAF 9
A AR &, ()5 skt 204 R 10%, Y= 60
mesh® 283 212 -9l 5ko] ARE-sIIT A1 A(CT) E A8
(EHi, Ch)= @ rtE A Felstlon, Sz d gt
M7H, A sEE, AY, A9 @ il zn o
EHUFAIZTHE, EAAS, A collet 2, vk, A
)= ()5 sihato] Lo A Q) skeiTh.
Aol ARggE 2] AN ES 7 16%, B3l 75%,
A 7%, 2A 1.3%, 35 0.6%°]%oH, k2 A
AubAE O 2K 210 2Tl 54.5%, ZAH5.5%, 3

5 16.0%0]3]c}.
MSE7L % collete] M=

AE(Je et al, 20152)] AIHE Z-goto] EAug7](Model
KD, Kumgang Co., Korea)= 20241241 9-& 96.7:3.0:0.3
O 2 wjgelt &, barrel =% 100C, screw % 280 rpm, EE&
217 7 mm, YR FUTF 45 kg2 2 single extruder (Model No
KE 1, Kumgang Co., Korea)?] 2Fz24& 243 & 348
1.5%2] A--A 7} & collet-2 A| %313 ct.

Snacke| M=

X (Je et al., 2015b)2] AT}E &-g-310] Al--H7} 4 collet
S A TALA ()5 Akto] 2.9] FE] tumbler (Model
CTK, Kumgang Co., Korea)E o|-8-5}o] <30t snack-> 4]-&
RE7 EgEe e 5o 217 4L AA Az
On, v 298 snack2 A1+ Y, XU EUALT SE
i 750 3717 4L 714 Azs ek 5, A%
3 A&-fr(collet®] Sl thsho] A8 20%) 7}, =2
mbler %= 60T, Z¥ tumbler 4= 80 rpm 2! T A
O = AAsto] AL, SRR T AT IF S T
A Z(AGF TR collet®] FFol thsto] £tz
3 3%) A7} Z¥ tumbler 2= 50°C, ¥ tumbler
pm ¥ FPAIZES 380 &2 AAsto] 2Hstgl o,

¥ AES SHIFHET R R AT 9 H col-
leto] o]l thafo] EHILFA 2%) A 7F AlSTHEF 20| E
WA FEEH collet?] FaFo) tfste] 9%) 27}, ZE tumbler
21 50C, 29 tumbler = 70 rpm W ZYAIFS 102
Astel Agstalet
UIYE, pH YL HE

ARG R AOAC (1995)0] whe =5-2- ARI7Ha Az,
Z A% Soxhlet, 352 4] 3]5, Zeh A2 semimicro
KjeldahI'] 2.2 A&l om, pHe A|Zo] 10839 s
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7tsto] w25t & pH meter (pH 1500, Eutech Instruments,
Singapore)2H4 Z435l91, 9%+ Mohr (AOAC, 1995)2
= S4seih

AHCE

ZF A 29| Lik(lightness, "8 =), agh(redness, 24 &), bgk(yel-
lowness, ZH %) 2 AEZH color difference, A2} 2] A| 21|
(ZE-2000, Nippon Denshoku, Japan) 24 Z%35}%1 11, o] o 3
Zul¥Kstandard plate)2] LEE 99.98, agh-2 -0.01, bk 0.01
o]qltt.
ZSoto| At 3 Falot0| et

Foh|=Ake] BAE 91 Al R 0.2 g2 W3] 5ol A1F
ol Y1 6 N HCIS- 2 mL 7}slaL, W5-510] 110°C 9] heating
block (HF21, Yamato, Japan)oi| 4] 48A| 7t -9t 7FEeal A1 7L
t}. Glass filter2 o713 A2 oS 53] H45H7|(RW-
0528G, Lab. Companion, Korea/C-WBE-D, Changshin Sci.,
Korea/Rotary evaporator N-1000, EYELA, Japan)= 60°C ]|
A 79} 55319, sodium citrate buffer (pH 2.2)2 25 mL 4
& Sehaso] F8ste] AlxsHTh Fohn|Ate] 242 A
At 7+ ARre] dAFE opn]| i AibA 524 7] (Automatic
amino acid analyzer S-433, Sykam, Germany)o]l S=¢J3}0] 4]
Alstglen, olg B2 54 9 g% otoick

Frejotr] At fHE Al& 20 gofl 20% trichloroacetic acid
(TCA) 30 mLE 7}5}aL vortex mixer (G-560, Scientific Indus-
tries, USA)E 3047F o A3st & €41+ 7I(SUPRA 22K
Plus, Hanil Science Industrial Co., Ltd, Korea)= 8,000 rpm®]|
A 1527 LA ARl B 100 mLE A-8-5F3laL, i of
7ol &A oldollEl 25 713t & AHs] 50 4352 oH|
255 WP sk Fsto] A3 e dS T = 555k
t}. Lithium citrate buffer (pH 2.2)E AME-5}¢] 25 mL=2 A&
3 ofn| AR R A A R 245,

271

AR S g& D=7 ol AR Fal A 712]3k2 (Electric
muffle furnace, Dongwon Scientific Co., Korea)S AM-5}¢]
500-550C ol 4] 5-6A]17F 4] 3]SHA| 71 & ashless filter paper=
of}sto] dAFFo 2 A-8-51 T2 ICP (Atomscan 25, Tja, Co.,

USA)Z K, Ca, Mg, Na, P, S, Zn 4 Feo] =82 A5}
TBAZ}

A2 A =& LERY)= thiobarbituric acid (TBA)ZRS 4%
7155 (Tarladgis et al., 1960)°.2 =313t}

X1zt
=

38

o

ve

Z A7+ ) 9w e (Rheometer Compac-100, Sun Scientific
Co., Japan)& A&t AdetAdo® s SA 6
%, snackA| -2 | eHE 2 Adhel=t] &8 5= 3] 0= Ut
W iet. o] max force g9] A4 rheology data system ver.
2,010 &fsf 2 2]s}F3ict.

I SAX
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N

s bz 10919 FepAde 95t B4, Ak, &
A, A3F 5 WA 718w 9] Hmrh H= ol tist
AHEG: o F, 4 F5, 30 28, 2 s

5
H2)08 Aok, BAHES 5 A3 ARG

2 -
o |
N
"H
o
o,

ANOVA testZ 0] g5}0] 24HL43+ 3, Duncan®] 5]
A(Steel and Torrie, 1980) 0.2 Z|4-9-0]3} AA(P<0.05)S
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g 9 v 29t snack ] YRMIE, H 9 pHEERS Table 1
of YTt dubdZo] ¢ =7t 9l o5k snack ] 4=
BSleRo 7b7) 2.44% D 2.24%, ZAHBERS 72t 18.36%
o 26.54%. ZEHAFELS Z17F 8.52% 2 8.64%, B H5He
& 274 1.28% B 1.38% 2 i, A, o) e 2 A
o7} gl o, A =3k snacke] B3l P25t snacke]
1 gheFo] skt <= ¢tk snacke] H] 3l Wi snack®] ZA|H
ol =2 olfi= vl snack®] ¢ 2EILF IE Al
HE R AR ASf g2 o2 YZAE G o 2 o a0k
snack®] = Z12F 1.1% 2 1.2%, pH+= 242} 6.95 4 6.86=
Zo| 7k A 2] glglet. 225k collet®] Fh=g0] 1.5%0] 2.

N

Table 1. Comparison in proximate composition, salinity and pH of the mild and spicy snack produced by using extrusion rice collet added with

dried shrimp Acetes chinensis

Proximate composition (%) Salinity
Sample - - — pH o
Moisture Crude protein Crude lipid Ash (%)
Mild snack 2.44+0.062 8.52+0.202 18.36+£1.042 1.28+0.022 6.95 1.1
Spicy snack 2.24+0.07° 8.64+0.35° 26.54+2,99° 1.38+0.07° 6.86 1.2

Values are the means+standard deviation of three determination. Means within each column followed by the same letter are not significantly

different (P<0.05).
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b9 o &5k snacko] 242k 2.44% 9 2.24%2 27}t

, o)A TG0l A 9] F5oll oJgt T wioletal

AR A= UREH 0 & =gl 4% o|a}o]

o] gittal Ftah=t] & 43 of| A 9] =315k snackt

snack®] ¢ $EBFFS 747F 2,449 W 2.24%% 01
&40l kil S| Qi

Maryam et al. (2015)2 = 3} 244 A|$- snack ] 45

Zoh Al 228 9 S| BEleke 747 2.5-2.6%, 6.3%, 28.1-

28.2% W 4.19%2 B 1319 =0, & AE oA 5, ekl

A 9 3] 23RS Aozt il oy 2RSS 2ol 7 Q)

)8
&
>,E(
A

2o xe O
> rLorlr
2
2
119.

En)
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oz,

=
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=

fu
~ T
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>~

<=31ok 9 ufl-2-9F snack®] A== Table 29} At LEH(HE)
o 717k 61. 22 4 57.40, agh(H A=) 2H7F 6.16 9 9.30, bk
(B )2 742 19.23 2 21.66, AEZH(A )L 22 40.71 2
45.72% g re= w28t snackol I8l =35t snack®] gho] &=
PLECAR A X““E 2! A e = w20k snack 9] gro] =Skt o] 9t
o] &3t snack¥} U2 5 snack 2] A7} Zpo] 7k b= Al
o5t snack 9] 739~ wH o] A7 7] Wlmo = et
= .

Park et al. (1980) 225514 9 7|55 3F B 4] snack®] L
F(B=)E 2474 39.6 W 45.1, agh(HA =) 224 10.1 R 9.1,

bAEME) 242 162 2 19.9, AEFH(AAHS 212t 59.0 W
57.62 2a RIS Alro] 7S FAR Al et Lat S bal>
QLo agh W 4EgRS Tkl Huskeich & Aol 2
e} Blarsto] agh Bl bgke: 2 Akol 7t gl o, Lk 9 4ERE
2 20|17k A=, o] A 2 A gl A= v 7HEE AR
2] TR O 2 A9 snackS A 235141 7] giEol2kal HekE Sick.

l‘UR
w

nack®] Zolu| Al =S Taple 30
12}7,776.4 9 7,655.8 mg/lOO golgie}.

_|\1 v:

Table 2. Comparison in color value of the mild and spicy snack pro-
duced by using extrusion rice collet added with dried shrimp Acetes
chinensis

Sample
Color value - -
Mild snack Spicy snhack
L 61.22+0.05° 57.40+0.03°
a 6.16+0.012 9.30+0.02°
b 19.23+0.012 21.6610.04°
4E 40.71x0.04° 45.72+0.03°

Values are the means+standard deviation of three determination.
Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).

I EE - ol4E - 9aE - 4

oxl

ia

ok 9 w29k snack % glutamic acid7} 242+ 1,795.2
(22.5%) 2 1,604.8 mg/100 g (20.5%)0.8 714 Lo otk
S AA|BFF o H. 1 o3-S 2 aspartic acid, leucine, arginine,
phenylalanine, valine 0|31, <=t 2 ufl-2-4F snack®] &
obu| Al fF Afol= A 9 §IiH

o] A1 Algtoba] Akl lysine 213 mg/100 g, A2 A|g
o] 1=Akl threonine 173 mg/100 go| 12 H(Kim et al.,
1984), ZA19-9] lysine2 1,397 mg/100 g, threonine< 649
mg/100 g (NIFS, 2014)o]ati B uE|gd], 2 AlF o)A
o] s=3huk 9 uj2ut snack?] lysine> Z,LZ} 436.7 4 3594
mg/100 g, threonine> Z+2F 293.1 ¥ 300.3 mg/100°.2 A}
wjof A9 H7hE 2ot 9 w29t snackoll= o]l #53 =
5 Aot i=dko] 2o ulsfe] 2871 Z71EIck

Kang et al. (2007)2 @A 28| 27} snackS A =3st & &
ofu| 1At 3HFS 2 AR AT, glutamic acid7} 1633.6 mg/100
g (17.6%) 0= 717 w-e s AAsiglen. 1 oo
leucine (9.3%), aspartic acid (8.9%), proline (8.0%) <=°] 31t}

7w Talel, 2 elo] Aztel SAakaich

Falofo| At

St 2 w25k snack®] f-2]obu| Al T2 Table 49 1
Qlom 1 7k 7k2k 221.6 2 253.5 mg/100 go] T} T

{4

g}

=

>

Table 3. Comparison in total amino acid content of the mild and spicy
snack produced by using extrusion rice collet added with dried shrimp

Acetes chinensis (mg/100 g)
Amino acid Mild snack Spicy snack
Aspartic acid 841.5 (10.6)' 817.7 (10.4)
Threonine 293.1 (3.7) 300.3 (3.8)
Serine 429 (5.4) 423.1 (5.4)
Glutamic acid 1,795.2 (22.5) 1,604.8 (20.5)
Glycine 394.1 (5.0) 423.2 (5.4)
Alanine 467.5 (5.9) 4742 (6.1)
Cysteine 69.8 (0.9) 60.4 (0.8)
Valine 487.8 (6.1) 513.5(6.5)
Methionine 145.7 (1.8) 188.5 (2.4)
Isoleucine 3371 (4.2) 368.5 (4.7)
Leucine 658.3 (8.3) 692.2 (8.8)
Tyrosine 136.4 (1.7) 172.3 (2.2)
Phenylalanine 503.8 (6.3) 535.6 (6.8)
Histidine 248.0 (3.1) 213.2 (2.7)
Lysine 436.7 (5.5) 359.4 (4.6)
Arginine 532.4 (6.7) 508.9 (6.5)
Total 7,776.4 (100.0) 7,655.8 (100.0)

'Percentage (%) to total amino acid.
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Al& L5 asparagine©| 212} 32.6 4 38.4 mg/100 g (14.7%
S 15.1%) 02 frefotvieqt F 7H ol Wekem, 1 v
292 glutamic acid, glycine, arginine, alanine, leucine <=
2 UreptTh

Glutamic acid+= Btol] 71 & FaFS n|An, oh& n|dE
3} 2T Aol dre] A% 282 ey gk sk e
(Kim et al., 2011), glutamate+= mono sodium ¢2| Fef= =
vl 20 YRR AFE A umamio] Y87} Hul, 4874 oful
Al aspartate 52 umamis W BHe] 53k a4etal st
%ItHOh et al., 2011). Careri et al. (1993)2 o]&te]o}d dry-

Table 4. Comparison in free amino acid content of the mild and
spicy snack produced by using extrusion rice collet added with

dried shrimp Acetes chinensis (mg/100 g)
Amino acid Mild snack Spicy snack
Phosphoserine 7.4 (3.3) 7.3 (2.9)
Taurine 6 (1.2) 9 (1.1)
Phosphoethanolamine 2 (0.1) .3 (0.1)
Urea 7(2.1) 5 (1.4)
Aspartic Acid 1(3.2) .9 (3.5)
Threonine 2 (2.3) .3 (2.5)
Serine 5(2.9) .5 (3.0)
Asparagine 32.6 (14.7) 38.4 (15.1)
Glutamic acid 26.5 (12.0) 29.9 (11.8)
Proline 8.5 (3.8) 10.7 (4.2)
Glycine 24.7 (11.1) 27.4 (10.8)
Alanine 19.8 (8.9) 21.8 (8.6)
Citrulline 0 (0.0) 7(1.1)
a-aminobutyric acid 0 (0.9) 3(0.1)
Valine 8 (3.5) 8 (3.5)
Cysteine 8 (0.8) 0 (0.8)
Methionine 9 (0.9) 8 (1.5)
Isoleucine 3(24) 3 (2.5)
Leucine 10.3 (4.6) 12.1 (4.8)
Tyrosine 4 (1.5) 0 (1.6)
Phenylalanine 0 (2.3) (2 2)
B-alanine 0 (0.0) .1(0.0)
a-aminoadipic acid 5(1.1) 7(1.1)
Histidine 5(0.7) .6 (0.6)
Ornithine 3 (0.6) .2 (0.5)
Lysine 6 (3.0) 6 (3.0)
Ammonia 1(1.9) 6 (1.8)
Arginine 22.3 (10.1) 25.5 (10.1)
Total 221.6 (100.0) 253.5 (100.0)

'Percentage (%) to total amino acid.

cured 9] T2 EXJo| 3l o)A lysmeJ—]- tyrosine=
245 "l phenylalanine®}- isoleucine= Alglef 7|oj & 3t}
aLshglon, Kimetal. (2013)2 gH-2] 79 f2]obn| At 5
ook alanine, 4192 arginine, isoleucine ¥ leucine©] 13
o] 9lthil 8}%1 1, Mau and Tseng (1998)2 & o] <4 1}
7 % omithine, isoleucine, tryptophan, methionine, tyrosine,
threonine, glycine®] 5717} £8ke] £ E2olgtal sk
Kim et al. (2014)2 AHJ o}m]|=AFQ] L-asparagine®] 7=
L-arginine®] #UFS 7AA17]= ko] 91O, L-arginine2)
TR Q1 7Rt utat Wonks: oAske 548 Wepbdthar 5t
et

2 AR of| A Al =3t snack A2 gtoll Y=
] t=Abo] TheFsHAl Sh-E o] Yl A Aol

o2 f2job
A ul5E Ao

2 g9l
F7E

=39t 9 o8-8t snack ] 7174 2 Table 5ol LFEFH S
O, Na gheF2 217} 462.1 4 514.9 mg/100 go.2 7M4 &

%L, K gHe 7471 234.2 9 221.4 mg/100 g, P e 242}
221.9 ¥ 226.3 mg/100 g, Ca &= 22} 191 2 199.4 mg/100
go 2 F AR 774 ke 2 Ato) 7k ek

= Naf| A H = e ardelol disf 227]50] )
= Aoz dHA glem, Na/K A0S 19 7PdA F-A5Hd
A Qro) ot Zf A of| Aakr Qlekar A ek(Kimetal.,
2009; Lim et al., 2012). Cho et al. (2000)> Ca®] gFFH =
0] T8k Faole ofd 7HA] A G2 mlAl
L] 22 F skt PO 24 v]E(1:2-2:1)0] 2l sl 2
Ao A2l =3t 3 ul--8t snack®] Na/K Hl= 212 1.97 9
2330|911, CaP ¥ &S 212 1116 D 111302 R AR &
T A7) 19 Yol 9liTh Kim et al. (2006)-2 B30 frames
o]-g-sto] A 23k snack®] 7] gHF-E Ca 4,229.9 mg/100 g,

Table 5. Comparison in mineral content of the mild and spicy
snack produced by using extrusion rice collet added with dried

shrimp Acetes chinensis (mg/100 g)
Mineral Mild snack Spicy snack
K 234.2+0.162 221.4+0.79°
Ca 191.6£0.152 199.4+0.87°
Mg 83.7+0.032 85.7+0.19°
Na 462.110.33° 514.9+1.47°
P 221.9+0.412 226.3+0.36°
Zn 2.4+0.012 2.5+0.01°
Fe 1.9+0.002 1.91£0.01°

Values are the means+standard deviation of three determination.
Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Fig. 1. Comparison in TBA value of the mild and spicy snack pro-
duced by using extrusion rice collet added with dried shrimp Ace-
tes chinensis. NS, not significant.

P 2,702.5 mg/100 g, Fe 2.7 mg/100 g, Zn 11,2 mg/100 go]&t
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T3 242 0.061 2 0.062=2 7 o] H|<5=3t gFol Tt Lee et

al. (19892 2557 4 7]55171% B 4] snack®] TBAZ>

0.1-0.15 i j2tar Harsto] & 9] of Aue} Zpo] 7k A1tk

4>
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Fig. 2. Comparison in hardness value of the mild and spicy snack
produced by using extrusion rice collet added with dried shrimp
Acetes chinensis. NS, not significant.

o] Zpo] 2 Qlste] Hlo|E & v 4=7} ¢l3lrt.

Snack®] F{A] Al AZH2 She& 3 WHRE Ato] glom, vE
21517 W)= =702 snacko| A 2Q8F T2 @ vkl Tok
dl=d)], AFd Ao A= colletd snack®] 79 ek 100 g/em?
o] Ao AREAJo] Qlrkal wehslal QlomE B Ao A A

¢

%3+ 53Ha @ o &t snack-S AHEA o] Qltkal AFR E| QT
HSLAL

2k 9l w20k snackol] tiste] 2 A E 10919 54
AL st ST A o2 TS AAS A Aats
Table 637} 2T}, Snack®] &4, *-HE afn), Aln), A17F Z3HE 7}
o] 374 A} v 25k snacko] &=k snacko] H]ato] A}

=
S L CINE e alab] 90 251
g, o] gt A2 w20k snack A= FA A EHNSA; 3
Elo] &J3ke u| 2 A o 2wttt 28U F A 20 £3) 1]
Tl A TS AAILES] 7] 5o whe} 3ot snack} o5t
snack®] AEo] a5}l 31, A Jtufof] 21 A 9] ek n| x| =
A, AP, Agerad) R s} 25

£ o]4ko 2 BrhE A& snack?] 80| Hrol A)7to] vt

Wbt A B-8.0] AL 38 D7) A0 BekElslch
wheba] <33k snack W w5k snack W5 Gre] S5t x}o] 7}
9lo] 5 A5 i AEAle] ik ghkE g,

Table 6. Sensory evaluation of the mild and spicy snack produced by using extrusion rice collet added with dried shrimp Acetes chinensis

Sample Im Ch Ta Cr Oa
Mild snack 4.3£0.32 3.7+0.2° 4.0£0.2° 4.0£0.2 4.3£0.1° 4.0£0.12
Spicy snack 4.3+0.1° 4.0£0.4° 4.31£0.4° 4.3£0.3 4.3+0.5° 4.240.2°

S scales average: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good. Im, imagery; Ch, chromaticity; Fi, flavor; Cr, crispy; Ta, taste;
Oa, over-all acceptance. Values are the means+standard deviation of three determination. Means within each column followed by the same

letter are not significantly different (P<0.05).
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