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Or2 =(Crassostrea gigas) 87t &(Oryza sativa) Collet= 0|2st
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Preparation and Keeping Quality of Snacks Prepared from Rice Oryza
sativa and Dried Oyster Crassostrea gigas

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

Department of Seafood and Aquaculture Science/Institute of Marine Industry, Gyeongsang National University, Tongyeong 53064,
Korea
'Researdch Center for RCIDS Industrial Development of Seafood, Gyeongsang National University, Tongyeong 53064, Korea
’Department of Food Science and Culinary, International University of Korea, Jinju 52833, Korea

This study investigated the quality, sensory characteristics and commercial potential of a rice snack prepared with
dried oyster. Mild and spicy versions of the snack were produced using an oil coating and a mixed seasoning powder
coating, respectively. The approximate compositions of the mild snack and spicy snack were 5.13% and 4.78% mois-
ture, 8.92% and 8.94% crude proteins, 17.58% and 20.35% crude lipids, 1.88% and 1.87% ash, and 2% and 1.8% salt,
with water activity values of 0.20 and 0.18 and a pH of 6.11 and 6.10, respectively. The color of the mild snack was
lighter with more yellow and less red compared with the spicy snack. Thiobarbituric acid levels increased slightly,
and hardness decreased slightly during storage at 27+2°C. The sensory score of the spicy snack was slightly higher
than that of the mild snack. These results suggest that the spicy snack might have more commercial potential than that
of the mild snack according to its higher sensory test score.

Key words: Rice, Collet, Snack, Oyster
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etal., 2013)S B 23 e o3 B 17} Qlek

= cholesterol 5125 {14 A7]= ke A 3 A
9] 71573HE o= glycogens H|Esto] Eore] oMy 3}
4l 1] 250 o] =5-0] E+= taurine®] 7% o] itk EEE,
o5 57 g AR S 71A] = selenium ™= FH-
=] o] Qltk(Jeong et al., 1998; Kim et al., 1981).

SEutet 2o AARERS o ot 247287 M/To]H(FIPS,
2015), 9] 7FE2AA(Lee et al,, 1975), & TA|SHE &
%3 9] ZA7A(Lee et al., 1983), FUAF Zo] AE EA 2
=2 zu| AAE] 7 (Lee, 2012), & 23 A g £29] 7t
(Kangetal., 2007a), & a4 7[eiallE H7 Q2 EQ Az
%! 5/J(Chung et al,, 2006), == 3 = EALALS o|-&=t
A zn| o] 7k 2 #4854 (Kong, 2004), A=tz of wh
S HUEFERE L FY 2 HYESX2HY AE F4 54
(Kong et al., 2014), Zu]= Y E2ET}--2] 2] 7fH(Lee et al.,
1984y B] &3 W2 A7} QlTh

ks 7 29 AlE ol Rt A2 nREA- 7 col-
let o]-83F AW Al A AR SYRG2] 240 st w)
£ F5HY E4(Jeetal, 2015a), A ZH| Y-S o83 &
W o] Az @ EAJ(Kang et al., 2007b), BX| AW A|E 0] Z4 1
L 9 A A (Lee et al., 1989), =20l A 671 A7 5
% H3} com-fish AW 0] &2 4l %JZ}F ok A (Shaviklo et al.,
2011), = 33} corn-shrimp £~ O] 4=2] 2|25} 51 A4} QH
“J(Shaviklo et al., 2015) 5= A|@|s}al= ZotH 7|7} flET

2 Ao A= AR Y] -t AR AR S5 AR
o] I sh= srAitE B 7 AlES M| flske, ke
=37H4 colletZ A|£3E 5 o] & A & 5fo] =3l snack
-85t snacke Al 25k 0, oF&e] A% F o|akshA] 9l
524 FAEA o dfsto] Al

“d(Kee and park, 2000), A|2H&142}2] 54 54 E/(Rhee
F=F

ERTETE

Alg of| AR8-SE BH(Oryza sativa)> SH=Ak AL U7 HA| E 91 5
HHE A LA (F)FEAIENA 1-138 =8 =43
= 22 ()7 FrArERe| Qof| A A& 14%, Y=
10 mesh@ ZA3F & LYttt utE =(Crassostrea gi-
gas)Z ‘FofiQtoll A o2 H A% 4.5-6.1 cm (B+tF 5.3 cm), A|
% 0.8-1.1 g (FF 0.95 2)%1 A& A T aA AolE4d3]d
A A, ()5 Tt Lol A] FHrE 10%, 1% 60
mesh& 2 sto] Agof ARg-sLIT A1 (CT) H A-8--(SHh
1, Chy= @ utE A AL dshl on, ot n| A (EE

|

o EREEE AAE, AT U FAR0 T ) L Bw
FP(RF7IE, BN, A collet B, vhs, Y T (

F 5Attol 2o st

Aol ARg o] NS R 16%, THSHE 75%, 2
SR 7%, 24 1.3%, 32 0.6%0|9L 00, Tz o] ol
[e)

RS = H 8.7%, A 43.1%, A5 13.8%, 25 6.0%

ZH7I ¥ collete] M=

AKX (Je et al, 2015a; Je et al., 2015b)2] AT}=E &-85}0] B
Aigl7](Model KD, Kumgang CO., Korea)2 2h0tE4]
A2 96.7:3.0:0.32 & H| &St &, barrel &% 100°C, screw &
= 280 rpm, EEA 7 mm, YR FUTF 45 kg O 2 single
extruder (Model No KE 1, Kumgang CO., Korea)2] 252
A& 2A% 3 98 1.5%2] 274 collet Al =33t

Snack?| M=

A (Je et al., 2015a; Je et al,, 2015b)2] ATS Sga5}0] 2
A7h A& collets Ad A (F)rsAtHte| o] I8
tumbler (Model CTK, Kumgang Co., Korea)E o|-8-3}o] &=
T snack e 4186 T Egtmn|REa 350 2714
AL AR Azshgon, ot sackS 483319, £
ZolEEAZ A9 gl FHaRg I 37 3HS AA
Azt &, A18-F L9 A8-f(collet®] FwFol thsto]
A5 20%) A7}, ZE tumbler &= 60°C, ¥ tumbler 41
80 rpm %! IRAITHS 4L 0= A sto] Afsielal, Eotx
o R FEE Eotru|l A (AR Y E colletd]
ol diato] Egtzu|RUAE 3%) H7F 8 tumbler 2=
50°C, =& tumbler &= 70 rpm ¥ FEA|7HS 3807 A
stof Zelstgon], BRI TP BUNFYEFE
B e collete] Fool thalo] B 2%) A7,
Hg(ERE) e 298 collets] S0l tote] 9%)
Z7F 29 tumbler &= 50C, 28 tumbler = 70 rpm E =
FARES 1oz dAste] Askgie). oA Al %3 snack
< polyethylene BEFo gof AaFHT & 4204 Hakst
o Asiaict.

o

QIS pH, BE U ARENE

AR AOAC (19959 efl wheh 82 A7 A2,
ZAH-2 SoxheltH], 242 74| 3|3HH, Zohal 22 semimi-
cro Kjeldahl¥ 0 2 ekl o, pHe= Al 7ol 1083k <&
$E 718ke] #2138t - pH meter (pH 1500, Eutech Instru-
ments, Singapore)=# =431, HE= Mohr (AOAC,
19952 =Hslgom, +~ESAT(Aw, water activity)
= A RE vi$ AA AlEstste] 4E2/d =54 7| (Novasina,
MSI, Switzeland)& ©]-8-5}o] ZA3}4ch
AL

ZF A =29] Lak(lightness, ), agl(redness, ZAT), bgk
(yellowness, S ) W AEZ (color difference, A2 21A|
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Fopn| AR BAS QIR Al R = 0.2 g2 7 H 8] F5to] Al
o] Y1l 6 N HCIE 2 mL 7}, 'W85to] 1100 2] heating
block (HF21, Yamato, Japan)of| 4] 48A]Z_]- %?_]— 7heRE) A
t}. Glass filter2 oJ¥}5}31 A2 o A2 X33 4547 (RW-
0528G, Lab. Companion, Korea/C-WBE-D, Changshin Sci.,
Korea/Rotary evaporator N-1000, EYELA, Japan)Z 60T ]|
A % 55535199, sodium citrate buffer (pH 2.2)& 25 mL A
& Setao] FEsto] Alxskiinh. Fofu|Ake] #A41e A
gt 7+ Al2o] dAFS ofv] AR EEA4 7] (Automatic
amino acid analyzer S-433, Sykam, Germany)o] F=35}o] A
Algtglom, o2 BT & 54 9 kst

felotu] At okEke AR 20 gofl 20% trichloroacetic acid
(TCA) 30 mLE 7|5}l vortex mixer (G-560, Scientific Indus-
tries, USA)=Z 307 o+ A3)sE 5 41E2]7|(SUPRA 22K
Plus, Hanil Science Industrial Co., Ltd, Korea)Z 8,000 rpm®]|
A 1587 AR AR o 100 mL2 7-8-5F31aL, oo
Foll A oldolE| =5 7t & 75'1"% 5] 50 ASH9 ofH|
B35S HPaL 5l5- ks Fsto] A5l = w5519l
t}. Lithium citrate buffer (pH 2.2)& AME-31] 25 mL= A&
3 % ool AbAPE R A R 2519,
aitstEa 3 TBAG

TASHEZES A& 1 goll Z¢A| 2K(acetic acid:chloroform =
3:2, v/v) 25 mL ¥ X3} KT 88 | mLE 212} 2713 & oFAl
o A 1027 WA]stoict. ok 574 30 mL ¥ 1% #1589}
1 mLE 27} A715F 2 0.01 N sodium thiosulfate 2. 2 2 %3}
o] A5}t Thiobarbituric acid (TBA)GRS 57155
(Tarladgis et al., 1960) 2.2 =73}t

RXX|Z¢

P N |

221712 | v ] (Rheometer Compac-100, Sun Scientific
Co., Japan)E AHEslo] AR OR AUES 24siolnh
S H e 2 dash=t] A8 EE o2 e

%, snackA| 5

olAE - JHh

o\-N
Ji'E
)
ol
oY,
ox
EY

W ick. oo max force 7F2] Al
019 oJsll A zlst3ict.

A2 rheology data system ver.

Qe skl A, A, o
o), A7 5 B4 plEsd At e 3l
5];;]__—7:" %@‘ﬂ( O]’T 'G‘El) :’6‘\3)3 E /\%91 O]—
4:2)0.2 BRI, BIFE 5 23D RS W
Aol Bt 2 Aaks et it HlolE sAA 2
= o]&sto] £4HEARE £, Duncan®] th%-9
Z(Steel and Torrie, 1980)2.2 2| 4522} 774 (P<0.05)
Alakic.

I ool

Znt 2 D3

otk snack 2 D125t snackel SZEN
UtNE A SEMET 3 pH

=%k snack 9! MR8k snack o] AWM, A, A B pH gt
Table 1] LER 2t ARMI22] 79 =33k snack B o
F snack®] -8 S 717 5.13% 2 4.78%, ZA|Hslar

12+ 17.58% 2 20.35%, ZThilAskere. 717} 8 929, 1l

S| Eateko 7171 1.88% W 1.87% % &, Thil 2l 3|1

e 2 Aozt gl oy, A g
3l ul-e-0k snack®] 1 gHeFo| ket <=¢Hgt snacke] |3 1]H
&0t snacke] ZA|WstEFo] =2 o]f-+= -0t snacke] 7
B Fgolake shke] Fgo] o F7hE oA T ‘Eé%
A8-R7FARSE Q17w o efal A ZbE| et =3k snack Y
- 29k snack®] Hie= ZF7F 2.0% 9 1.8%, FREAE= 7}
Z+0.20 2 0.18, pH+= 212 6.11 9 6.102 A 2] ZFo] 7} ¢l 3Tt

Kang et al. (2007)2> @A 2 ¢ -3 5% 2 10% A7k
o] A2t AHO| ARk E o] H O HO E AR HE31%,
Zehzl o 7v7-10.2 W 11.7%, ZA 32 7171 30.6 2 31.2%,
3B 7kzt 2.4 9 33%0]9 0, SRS EL 7k 0.353 2
0.3390]Qittar B arste] B A9 o] Aute} zfo] 7} Q) oith.

& o forlo
£ _|\1 be
?

ool &0

£=31}F snacko]| H]

|:‘1

i

A=
=31k snack W |25k snack @] A== Table 22} 2} LEk(
)2 Zk2F 58.98 W 55.46, agh (A M) 212F 5.21 4 8.24,

Table 1. Comparison in proximate composition, salinity, water activity (Aw) and pH of the mild and spicy snack produced by using extrusion

rice collet added with dried oyster Crassostrea gigas

Proximate composition (%) Salinity
Sample - ; — 0 A pH
Moisture Crude protein Crude lipid Ash (%) w
Mild snack 5.131£0.15 8.9210.20 17.58+0.43 1.88+0.50 2.0 0.20 6.11
Spicy snack 4.78+0.05 8.94+0.20 20.35£0.39 1.87+0.19 1.8 0.18 6.10

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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Table 2. Comparison in color value of the mild and spicy snack
produced by using extrusion rice collet added with dried oyster
Crassostrea gigas

Sample
Color value - -
Mild snack Spicy snack
58.98+0.07° 55.46+0.04°
5.21+0.05% 8.24+0.09°
b 20.37+0.23° 18.23+0.112
AE 43.06+0.022 45.79+0.05°

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).

b EA =) 7171 20.37 2 18.23, AE (MAp)= 742 43.06 2
45.79% ol M= 3k snacko] W25t snacko]] H]sH
ol =okon, AL o] 749 ul2-gk snacko] =3I snacke]l
HJsf gho] ke =3t snack & vi2F snack o] M =7} 2fo]
7Fvhe & w0t snack®] 49 AR F F U] A
7HE| 7] w2 HekE| Qi

Kang et al. (2007) FA 2 Y 225 3% 7ksto] A3t
AW AS Wrl 5] 7 HMEl 52 AT 19 609kl
Hasto] 2 A9 o] Aol 2to] 7} 9191 0H, Je et al. (2016)
k2 A% 7} extrusion 4 colletS ©]-8-51¢] A %3} snack?)]
78 W= =3l snacko], A M = o A = | 20k snack
o] ¥ & gholqlrkar Huste] & A7 o Anel oFgte] A}
o7} ASich
A

<=3tk snack 9 vl 29k snack®] TBAZES Fig. 19 Ueh]
olom, 7k 0.105 2 0.121% &5t snack®] 71 gho] oF7h
=9t} Je et al. (2016) UFE A7} AWo] AL TBAZE
2 0.061-0.062 HJ2ka 5132, Lee et al. (1989)& H3|
AUWAEZ O] AL 0.10-0.15 HY2tar X 1351913, Yoon et al.
(2015)2 9] terrine A&2] £ 0.052-0.054 H A 2
arste] 2 A9 o] Aot 2ol 7} gLt

x|z
—a

gl o

—
o

>,El

re

223Hk snack & &1t snack®] %&7+o] Aol Fig. 20]|
LR AT £=3H3F snack B - 2-0F snack ] 2275k 2zt
159.7 9 164.9 g/em?& vfj-&5k snack®] 22| 7gko] oF7F w9k
OLf, AA| A7) Zol= =2 7L ISIH Je et al. (2016)
nhE AJ9-37} extrusion 4 collets- ©]-§-5Fo] A £3F snack ]
75 <>3Hk snack W wll-&-Ut snack 2] 2277 242F 220 W
240 glom?el 3w 3s}] 2 Algle] Aol Hl3) 1 o] &%
O}, uj9-gF snack®] Z2|7Hgo] U =L AL B AlF o] ATt
o} QX3
Z0t0| LAt

$ohik snack 9 uf-&-4k snack®] Fofu| Ak SHES Table 3

0.16

0.14 0.121
0.12

0.1
0.08
0.06

TBA value (O.D.)

0.04

0.02

Mild snack

Spicy snack
Sample

Fig. 1. Comparison in TBA value of the mild and spicy snack
produced by using extrusion rice collet added with dried oyster
Crassostrea gigas.
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Fig. 2. Comparison in hardness of the mild and spicy snack
produced by using extrusion rice collet added with dried oyster
Crassostrea gigas.

of rehilom, 1 gFake 212 7,949.5 9 7,977.5 mg/100 g
o|ich. &3k snack W vf-2-HF snack F Al & 2T glutamic
acid7} 27} 1,658.1 (20.9%) ¥ 1,598.4 mg/100 g (20.0%)2°-
2 3leFo] 714 wekon 11 tho| aspartic acid, leucine %
arginine®| <0131t} Kim (2012)2 554 wju] o] Foju|l
AbsFFL 5990 mg/100 go]e.H, 71 5 glutamic acid7} 7+
Al gheFo] Wekal, tf3-0] aspartic acid, arginine ¥ leucine
o] Lo girhar sglom, Kim et al. (2006) 71%29] Fo}
o] Ab SEEe 27,181.2 mg/100 go| 2™, glutamic acid7}
3,976.2 mg/ 100 g0 & $tefo] 714 wWeF oo, th-2-0] aspartic
acid, lysine ¥ leucine <=0|1thal 2153t} Je et al. (2016)
& A7t =8t snack H w29t snack®] o] e AkgHRF
2 27+ 221.6 9 253.5 mg/100 g°] -2, glutamic acid7} 2+
711,795.2 ¥ 1,604 mg/100 g© 2 gtafo] 7174 Wekal, thgo|
aspartic acid, leucine 2! arginine <=0]Jt}al 510 B oo 4

ot g Apshect.
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Table 3. Comparison in total amino acid content of the mild and Table 4. Comparison in free amino acid content of the mild and
spicy snack produced by using extrusion rice collet added with spicy snack produced by using extrusion rice collet added with
dried oyster Crassostrea gigas (mg/100 g) dried oyster Crassostrea gigas (mg/100 g)
Amino acid Mild snack Spicy snack Amino acid Mild snack Spicy snhack
Aspartic acid 859.1 (10.8)' 884.7 (11.1) Phosphoserine 9.2 (3.8)" 7.6 (3.1)
Threonine 291.9 (3.7) 333.5(4.2) Taurine 41(1.7) 5.0 (2.0)
Serine 454.0 (5.7) 414.7 (5.2) gg?sghoethanol- 0.2 (0.1) 0.2 (0.1)
Glutzla\mic acid 1,658.1 (20.9) 1,598.4 (20.0) Urea 123 (5.1) 45(18)
Glycine 405.7(51) 443:3(56) Aspartic Acid 10.8 (4.4) 1.4 (4.7)
Alanln.e 472.7 (5.9) 463.5 (5.8) Threonine 59 (2.4) 924)
Cyételne 98.0 (1.2) 59.2 (0.7) Serine 87(36) 937)
Valine %14.7(6.5) 515.5(6.9) Asparagine 48.3 (19.9) 52.3 (21.4)
Methionine 1994 (2.9) 1794(2.2) Glutamic acid 336 (13.8) 34.0 (13.9)
Isolel'Jcme 367.8 (4.6) 368.6 (4.6) Proline 93(3.8) 13.0 (53)
Leu0|.ne 695.5 (8.7) 701.4 (8.8) Glycine 107 (4.4) 1447)
Tyrosine ' 140.8 (1.8) 148.2 (1.9) Alanine 213 (8.8) 218 (8.9)
P.helml/lalanlne 58.8 (6.6) 516.8 (6.5) Citrulline 29(12) 30(12)
HISt.IdIne 193.9 (2.4) 219.1 (2.7) Valine 6.3 (2.6) 5.9(24)
Lysine 367.1(4.6) 386.8 (4.8) Cysteine 17(0.7) 1.2 (0.5)
?r?':""e - 5’298'55 (?6‘:))0 = :?:: (fdz))o Methionine 14 (0.6) 15 (0.6)
'ISefcentage (%) to tot;'d an;in(o aci-d.) s Isoleucine 4.8(20) 51(21)
Leucine 9.8 (4.0) 9.7 (4.0)

2a|0fa| At Tyrosine 3.2(1.3) 3.3(1.4)

stk w9t snacke] 9elobu A FEFS. Table 4] Phenyllalanlne 4.7 (1.9) 4.6 (1.9)
Uehigon, 3 gelohlale 22t 207 L 2ea0  Phere o 0802 P
mg/100 o] 9T}, & AR B asparagine FFo] 717} 483 y-.arhlhobutyrlc acid 6.2 (2.5) 6.4 (2.6)
21 523 mg/100 g© & 714+ ko] woF o t}-g-o| glutamic Histidine 2.1(0.9) 2.0(0.8)
acid, alanine®] <=°]%it}. Kim et al. (2011)2 glutamic acid Omithine 18(0.7) 15(06)
7h 9ol 2 QRS Ao, ThE JRT} T2 A ure] As  Lysine 62(25) 58(24)
288 He7] = ot sl & Awolxe] sagtw  Ammona 47(19) 54 (22)
ujl-¢-4t snacko] A & glutamic acid $HeFo] ol o] ofu]i=Ato) Arginine 12.6 (5.2) 12.4 (5.1)
snack®] gto]] &J3FS n] & Ao AzrE| o) Je et al. (2016) Total 242.7 (100.0) 244.0 (100.0)

& 927} snack®] 5-2|of] At 3 asparagine L glutamic "Percentage (%) to total amino acid.

acid®] FHako] 714 wreha B aste] B A1 o] Aol U5}
%k FRALE TS ST AR B S AT
THSZIAL TH= Table 59} 2t} Snack®] A}, M, gFo|, A, A7 &

22319t snack 2 vll-0-0F snackol] Tiatol & TeiE 1001¢] T g 7tel B Ax) vt snacko] <=9t snacko]| H]sle] £

Table 5. Sensory evaluation of the mild and spicy snack produced by using extrusion rice collet added with dried oyster Crassostrea gigas

Sample Im Ch Fi Ta Cr Oa
Mild snack 4.1£0.22 3.8+0.1° 4.1£0.1° 4.0£0.2 4.1£0.2 3.8+0.22
Spicy shack 4.1+0.1° 4.0£0.2° 4.440.2° 4.3£0.3 4.1+0.1° 4.14£0.3°

5 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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Fig. 3. Change in peroxide value of the mild and spicy snack dur-
ing storage at 27+2C.
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Table 6. Change in color value of the mild and spicy snack during storage at 27+2C
Storage Mild snack Spicy snack
days L a L a b

0 58.98+0.07° 5.21+0.052 20.37+0.23° 55.46+0.04 8.24+0.092 18.23+0.117

30 57.86+0.09° 5.54+0.07° 20.86+0.09° 54.95+0.042 8.34+0.052 19.28+0.09°

60 58.5910.13% 5.98+0.06° 21.54+0.01° 55.66+0.55° 8.67+0.02° 19.93+0.06°

90 59.03+1.10° 6.05x0.03¢ 21.65x0.00° 56.51+0.02° 8.69+0.09° 20.01x0.00°

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

different (P<0.05).
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Fig. 4. Changes in TBA value of the mild and spicy snack during
storage at 27+2C.
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Fig. 5. Changes in hardness value of the mild and spicy snack dur-
ing storage at 27+2C.
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