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Comparison of Opened Rates and Quality Characteristics of Frozen
Baby-clam In-shell Tapes philippinarum Prepared by Different
Processing Method
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We compared two different processing methods for preparing high quality frozen in-shell baby clam products. In the
first method, sand and mud were removed from the clams, then they were vacuum packed in polyethylene film, boiled
at 97°C for 6 min, and snap frozen in a cold air blast freezer (sample 1). The second processing method was similar,
except the boiling process was excluded (sample 2). Both frozen products were boiled for 4 min, and then shucked
and minced. Various quality metrics, such as the opening rates of shells, chemical composition, pH, volatile basic
nitrogen (VBN), salinity, thiobarbituric acid (TBA), amino-N, total amino acids and free amino acids were measured,
and sensory evaluation was conducted. The opening rates of shells of sample 1 and sample 2 were 98.3% and 4.67%,
respectively. The proximate composition of sample 1 and sample 2 was 75.2% and 78.7% moisture, 19.7% and 16.2%
crude protein, 2.45 and 2.2% crude lipid, 2.8% and 2.1% ash, and 2.1% and 1.9% salinity, respectively. The L, a, b
and 4E values were similar: 48.6 and 49.2, 3.9 and 3.9, 15.7 and 15.5, and 50.7 and 50.1 for sample 1 and sample
2, respectively. The sensory evaluation score of sample 1 was higher than that of sample 2. Sample 1 was deemed to
be superior to sample 2; therefore, we determined that the boiling process is needed for manufacturing high-quality
frozen clam products.

Key words: Boiled, Baby clam, Frozen, Shell-attached, Opened rates of shell
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7ol 1 AAFEE o] At 7k A0l ATH(Park, 1984).
2010\ o] 5 vpx|=ke] =] F AAFS 2010 36,248 M/T,
20119 37,929 M/To|glo, 2012 25,028 M/T, 20139
18,145 M/T, 2014 19,951 M/T, 2015 25,517 M/T, 20161d
14,992 M/TL.2 71 AJAFFo| ZhAE a1 Q)= F=Af o] tH(Korean
Fisheries Society, 2016).

HRA[ kS o] Yol 7FA sk succinic acido] ofsf 555}
a1 AlgE Bho] uw, 53], BRA[2h2 Fe ohifo] Wol @l4H,
oldo], oAt Al= R1E-& ofislaL, AA€] cholesterol <=
A5 W v 2 & A& defA lek(Choi et al,
2014a; Korean intellectual property office, 2006a).

of il 7= AT WAjo] w21l o]F-o] A& §17] wiitof| o
H5o] Alsh7] Helsh, 3 ARt 79 205 H 8Y 54
= Aefstale Al A=A ek 22 5o A%l gk 4
H[2H5-2] TAfo] mi9- obx| AL Q1AL o] 23t AAfol HGske
ol Fofl Tt A3 L7k F7HE AL Qla=tl, L o= of5fiFol
el e FUdA mhiEel Ao EAErk(Kim and Jin,
2012).2-447 7P pho] & A 0 = oA Qe HiA=RE B
& 1-2% axg=ol of g AlZE Eto] BARSHA g &, =5, A7,
Az, B2 522 AE-HtH(Choi et al., 2014).

HEx| o]l et A 2= vpx| o] 75244 (Lee et al., 1975),
B2 Eute-2] ZujapA|eo] A2 9 A% Fof FAHEA
(Lee et al., 1984), N7 Ald RA=S2 9 vix)gt &
Al 7159 e (Park., 1984), 97 HAIE] A% 5 A2
4FHCho et al., 1988), H}A| 215 o]- &3t Fn] 44 0] 71y E &
ZE4(Moon et al., 2003), 7FEA|7Fo] BER|E L= F4of 1]
2= J3K(Choi et al., 2014) 50| it} HEx| o] T3t E5|2
+ 324 Aulx]2k(Korean intellectual property office, 2004a),
FA1E 270 =9] 718 (Korean intellectual property office,
2004b), A vFR|2F 322 (Korean intellectual property of-
fice, 2005), HFA| 2 27l19] 7} W s£AH (Korean intellec-
tual property office, 2006a), BFA|2HS ©]-§-5F THF2] A xwt
H(Korean intellectual property office, 2006b), £h<s HEX]2F
AH(Korean intellectual property office, 2007a), H}A| 2t A=+
(Korean intellectual property office, 2007b), HFR|2FE%} A=
HHH (Korean intellectual property office, 2008), HFA| 2} 20 32
9 o] o] Az (Korean intellectual property office, 2009),
v 2 =2} S719 A 245 (Korean intellectual property of-
fice, 2014) So] S=5]o] I},

Qe ARFES FAELS uAS ALgato] nxetRS
Folq v SAo] Qon e AR e sl A2y
= AR Aol Slrkal weE| it whebA] 2 Aol A=
A BEA S WE A7 = R Ak v RS Ws Al =
Hog AA2E YEatAeE Alxdt 3 ol ¥EES A
skl o] A A A o|3tekA 4L vl ashich

jus)

2% - g0 - eE - BE - 2ol - YR

Mz H U

Al
=

0o

WES

2 Ao AN e A A 24 G Aol A
¥4 3.5-4.5 cm (3t 4.0 cm), 2432 2.5-3.5 cm (H+t 3.0 cm),

% 6.9-11.0 g (B4t 8.9 )%l AA B2 HpR| S Algikol A
3ol ARg-sH3Tt.

AEE2 dSHXE MzYY

HER| -2 3% A A4 FollA 12417 &2t AR A & 9
A B2 T Al RS, AR BUE S

7131 Al steict. o]ojA] Frggt EejoE g ol
Hhet 500 g€ APele % A B EABIST). A
B2 0702) 2818 627 ol Yol upxIet 7o oitt
A5 7hARt & ZE R g AT ©]01A] air blast B
Z -60ColA 5455 4% T 20T 9] e A7st
(Sample-1). M= 2 /FAFHL ALA] 4 ARE W
ool ti=A 22 5F3tH(Sample-2). 2 Aol A= 15
TN AR Yo ES ey " AR B
MABho] 487 31 F /RS S, NS A
WHalo] 1027 oS eA)7] 3 8- homogenizer (PT-MR
2100, Polytron®, Switzerland)Z Zrobxs] A|R2 =2 ARE-S}S S
W, s B2k 9 2200 A9 we g S T gt
pil

N

ool 2

N

s
A
¢
o
B
rﬂ m.lE_\lL
o Mt & (o @ oxrlo > H

S 111

mr = ol

=2

A3 ARH AR RS BEobAEt 443
AR b AR AR RE BER] 1 AL
b o

ofl 4571 4he F Asto] mjzro] S0%ol4 Mol vhx2t

., pH, €= & brix

QUNHAJES AOAC (1995)40] e}, 428 A37lazz
¥, 2492 Soxhlet], B15-S 714 5|51, 2l A2 semi-
micro Kjeldahl' & 2 A #5390 m, pH:= Al 250 10839
5 718lo] 92 8sH & pH meter (pH 1500, Eutech Instru-
ments, Singapore)Z24# Z43}3tt. 9x= Mohr#H(AOAC,
1995)0 & 2A3}%] 2™, brix+= hand-held refractometer (N1,
Atago Co., Japan)= =43}t
SHMHET A SEF TBAZ % of0|=ZA StEf

A AR E S LR thiobarbituric acid (TBA)ZES: A&
5 g2 A3t & Tarladgis 52| 57|57 ¥ (Tarladgis, 1960)
oz =AUt FHAdH7| - A (volatile basic nitrogen,
VBN) =2 Conway unitE AR5l 0|&F2FAHH (Ministry

o

Aw
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of Social Welfare of Japan, 1960)°.2 =435} .0, ofu]i
A4 SRS Formol 24§ (Kohara T, 1982) 2.2 =431t}
A_|H

Z+ A =29] Lek(lightness, ), agl(redness, ZAx), bgk
(yellowness, S =) 9 AEZK(color difference, A2 21A|
AZFAI(ZE-2000, Nippon Denshoku, Japan)Z4#] 4313111,
o] uf 3z T(standard plate)?] L 452 99.98, a -2 -0.01, b
22 0.0101%ct & g o= ZF Al 89 -5 homogenizer
2 7o} gl A8l

xEY

upAet 580 21742 o 9uleRheometer Com-
pac-100, Sun Scientific Co., Japan)E ARg-3lo] ZThA|E
(Shear-press test) o2 HFX|2} A|5 o] AAEE A3}t
&, = A B H e S A0 R A|RE AAste] gl
e 22X Atet=t 285 = gog Uehfgloh ojof max
force7t2] A4 rheology data system ver. 2.01¢f 2]3] A 2]
ShoiTt.

Zot0| At

P

Folu)ieAte] B4 913 AR 020 4 W] ato] Al
ol Y31 6 N HCIZ 2 mL 718}z, WE-slo] 110°C 2] heating
block (HF21, Yamato, Japan)oi| 4] 48A]7F E-0F 7}=R3)] A%
t}. Glass filter2 oJ3Folal P2 o B-S HF 3] 4S5 7](RW-
0528G, Lab. Companion, Korea/C-WBE-D, Changshin Sci.,
Korea/Rotary evaporator N-1000, EYELA, Japan)= 60C |
A 1533199, sodium citrate buffer (pH 2.2)2 25 mL F 7|
A glo] Azslgict. Fobnlate] B4 Al 74 AR
9] AA L olm] 1 AR5 E4] 7] (Automatic amino acid ana-
lyzer S-433, Sykam, Germany)©ll F=¢]8lo] AA|5t50H, o]
£ Ed= 574 9 g%k

Falofo| At

Fotu|ieAl SEFe A= 20 gofl 20% trichloroacetic acid
(TCA) 30 mLE 7}5}aL vortex mixer (G-560, Scientific Indus-
tries, USA)& 3087t w45}t & 41482 7](SUPRA 22K
Plus, Hanil Science Industrial Co., Ltd, Korea)= 8,000 rpm
ofl Al 157 Al 2] AIX] o3 100 mL2 7g-8-5F31az, 4
o 7ol A AHAHZE 713t & AE3s] 50 4559
B 235 B 2|aL 5 7ukE Fisto] 23Sl 2 555}
&t} Lithium citrate buffer (pH 2.2)E AME-5}o] 25 mLE &
43 T ofu| . AAls-2-4 Al (Automatic amino acid analyzer
S-433, Sykam, Germany)= Z435}%t}.

sEA

AL 10219] 574

rt

fllo

FAstel WAL, 9, 2404}

WAz 5 P 73] A} B 5o dhstel St
HAH(5: oFF 28, 4: 29,3 BE 2: 48 1: ofF 42)0
2 g7, 7 5 2aL B A W U A e
o] ko 2 A3 e i HlolE FA1# 2= ANOVA
testE o|-g-5to] EAREASH F, Duncan®] th-9] 7 % (Steel and
Torrie, 1980) 2.2 24 892} AR(P<0.05)% A A5k,

=

Zn Y D

=

AA22 et A A& 574 4 = Table 13 2+
t}. Sample-1 (HFA[hS M348 As378S A & &5
A7t Al2)¥} Sample-2 (BHA|ES A324% & A3 4 e
ARA] il FA7 Al 7)2] A Jlulle2 vl agt Ay, Sam-
ple-1->98.3% (BFA| 2} 3007} 2 2957119] sjzto] A7)o|3l L,
Sample-2+= 4.67% (HFA12F 3007} 5= 14712 gfjzto] d7)o]
AUtk &, A2 YA S A2 B A5 A

2
FYEATIE Aol A43A glo] WEAZ A9uth 1 4%

e

Table 1. Comparison of opened rates of shell of frozen baby-clam
in shell Tapes philippinarum prepared by different processing
method

Opened Unopened Opened
Samples shells (ea) shell (ea) shells (%)
Sample-1 295 5 98.3
Sample-2 14 286 4.67

Sample-1, Sample-2: refer to the comment in Fig. 1.

‘ Raw baby clam ‘
i

‘ Washing ‘
I

Filling
(Polyethylene film, 500 g)
1
‘ Vacuum packaging ‘
1
S 1
Cooked
(97°C for 6 min)

Uncooked

I
Freezing
(Air blast system)
I
Stored at -20°C
during 7 days
I

Sample-1 ! Sample-2

Fig. 1. Flowsheet of processing of frozen baby-clam in shell
Tapes philippinarum. Sample-1, Cooked and frozen baby-clam in
shell;Sample-2 : Uncooked and frozen baby-clam in shell.
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Table 2. Comparison of proximate composition, pH, volatile basic nitrogen (VBN), and Salinity of frozen baby-clam in shell Tapes philip-

pinarum prepared by different processing method

Proximate composition (g/100
Samples : omp (9/1009) pH VBN Salinity (%)
Moisture Crude protein Crude lipid Ash (mg/100 g)
Sample-1 75.2+0.12 19.7+0.12 2.4+0.22 2.8+0.22 7.03 6.8+1.4 1.9+0.3
Sample-2 78.7+0.1° 16.2+0.2° 2.2+0.32 2.1+0.0° 6.95 5.5+0.0 2.1+0.3

Sample-1, Sample-2: refer to the comment in Fig. 1. 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).

Table 3. Comparison of color value of frozen baby-clam in shell
Tapes philippinarum prepared by different processing method

Color value Sample-1 Sample-2
48.6+0.3 49.2+0.3

3.9+0.1 3.910.3

b 15.7£0.5 15.540.2

AE 50.740.4 50.1£0.1

Sample-1, Sample-2: refer to the comment in Fig. 1. Values are the
meanststandard deviation of three determination.

Mool E5o] mia & o AT URPH 2 vpx|ets o]
&sto] FRE AxT 45 vhAlE dizto] A== dEed A
o] 28R AE w7t 7] hizel WEutA TS Axd 4
T 2 Ao} 22 A3 E A dEFoR Alxshe
o] £& Ao & wetE ]l

H, Sl2yer|ts 9 o

, o/la <

P
AR Peubxhe] AN E g, pH 9 $HA 971

= v h=4

4 sheF 9l Y = Table 29} 2t} Sample-1 & Sample-22] =
B RS 2471 752 W 78.7%, Zehua) ghere 747} 197 9

16.2%, =AY 9F2 212 2.4 9 2.2%, 23]+ 2 22t
2.8 9 2.1%0°] 3t} o]ef Zo] Ak F WEAIZ] Sample-1->
A2 A glo] WEA|Z] Sample-20]| B3l 45 FHeFo vgko
L 2okl 2]k gl 23] ke =2 gholql=T, 1 o
fre A3 2ol Al Sample-10] Sample-29] |8l S50 &
of kA Upg7] wfiZofl & FFgro] Rolglal drjd o= th&
AEES L Aol ok thal e itk Moon et al. (2003)
< HERERE o] 85to] Tl E 2AISH=T o] W ARE-EH
HRR 2 H 550 AN S 5783 A 7 78.9%, =t
21 12.4%, 225 1.2% 2 235 2.7%0] 9tk ¥ 1ske] 2
ele] Atel ulmsto] NS Alojg LA g5l 7]
9] H|<=5}%it). Sample-1 ¥ Sample-29] pH= 242 7.03 9
6.950]1%13L, A7 A4 g2 27 6.8 2 5.5 mg/100
go]%c}. Sample-1 ¥ Sample-29] F=+ 2125 1.9 ¥ 2.1%
2 Sample-10] Sample-20] H|3l| 1 Fro] Wek=d| 11 o]f+=
Sample-10] 22140l 4] ] B2 oFe] §7h whA] Lhgka, 71
oA Hitte ol whA k] i o= A= SiTh Choi

0.5

0.402

TBA value (O.D.)

Sample-1

Sample-2

Fig. 2. Comparison of thiobarbituric acid (TBA), value of frozen
baby-clam in shell Tapes philippinarum prepared by different pro-
cessing method. Sample-1, Sample-2: refer to the comment in Fig.
1. Values are the means+standard deviation of three determination.

etal. (2014)2 HRA|2F 525 Al 2317 $lsko] 7FAA ] 8k
=l 2 A3t 7 Azro] Aol A 0] At S8
tha B wskgch

NES

Sample-17} Sample-2¢] ¢l 447t o] & Awi7]
2N 2L A = A M-S Z43 Ai}s= Table 33} 2t} Sam-
ple-19] B, A (azh), BHE (07D W A AE =
717} 48.6,3.9, 15.7 ¥ 50.70| %112 Sample-2+= 242+ 49.2, 3.9,
15.5 9 50.12 &+ A|RQ] Mz v]=3t Zlo]9lrt. Lee et al.
(19842 A= 2 Eto 3] ZujubAeke] Az 1 % d0°Col
K 3AIZE T2 A ko] 79 A Aol i, A, Al
% 9l Ak 7}7F 42,1, 0.0, 117 9 55.8 o] gLom], AL o
©7}7439.5,1.0,8.7 9 582217 Basrgad), 2 Agle] 2
sfof v afo] W, AN W PR W A e A
2 94 slgich

TBAZL

AR WEHte) A2 st Y8 TBALO.R A3
E A3}=Fig. 29} et Sample-1 2 Sample-22] TBAGES 2+
7+ 0.402 2 0.374=2 Sample-10] Sample-29] H]&}| &7t ==
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600

466.3

500

400

300

Amino-N (mg/100 g)

Sample-1 Sample-2

Fig. 3. Comparison of amino-N content of frozen baby-clam in
shell Tapes philippinarum prepared by different processing meth-
od. Sample-1, Sample-2: refer to the comment in Fig. 1. Values are
the means+standard deviation of three determination.

grol itk Choetal. (1998)2 ukx|et A4 E-2 4TI AT
A9 A7 5 TBA 3 A% Z713kglonk, 25Tl A2
79 A4 3007HE 71 grol F7HSlebrt 1 ol Sl 24wt
L golglon, el m A4 309) 294 2 25T A
AT AR % 0] TBA 42 242 0.11 9 0,08 250 ¥
8 4Tl M A S 71 gro] ek Hushlrt,

Ol'Dlh:JéIﬁ\_ Sk

oo

A 2R S defsto] A2 A2 YsHA e Aks &
otu| = 4 §HFE Fig. 37} 2t} Sample-1 W Sample-22] o}
n]e A4 SRS 717F348.3 2 4663 mg/100 2O 2 Sample-1
9] Zro] Sample-29] FF B} Wor=t], 71 o]+ Sample-1°]
Ay ol Al o B2 Y] Sp7FwihbA U A Aol 9l
= Ao AAESIch Cho et al. (1998)2 HFA HAlES
4T 9 25T oflA A A9 A% 60U 7HA] = ofn| = 4 9
Fol F7Fstttrt 71 o] $oll = sk AaFol 3oL, 60 o]
A AFHE - 4T L 25T ollA AR BRI E AR 1
Z-e 717+ 270.0 2 350.0 mg/100 g2 4°C o] 13| 25T o)A
AASE AL 71 Zko] E=kthal Ha15}¢it 18] a1 Noh et al.
(2011)&- 21|23t Y E = Bt A|lF9] 2 ¢- ofn] =24 3F
g Fogko] 571kl whet & 450 Al Gl = o] 2L 7ko]
oja] sttt S7ksk= 7 eFo| lrkar Harsict.

xxY

Az gelsiol Alze AUEe WEnpee) 21
& vlasty] ffel | euE = 5743 A= Fig. 49k 2t}
Sample-1 & Sample-22] 2272 7+7 1,152 4 980 g/em?2.
2 Sample-12] 22710 B £9k=d], 7L ¢|-§+= Sample-1
o] A TPolA B BHE o] St whaLtsh o] cheks)
7] tEos HehEQiTh Lee et al. (1984) HlE2ET}O
A ZulupR|ee] H9- At Zoll= 47,500 g/lem?, At $oll+=

1,800

1,500

1,152

Hardness (g/cm?)
o © )
o o o
o o o

w
o
o

Sample-1 Sample-2

Fig. 4. Comparison of hardness value of frozen baby-clam in shell
Tapes philippinarum prepared by different processing method.
Sample-1, Sample-2: refer to the comment in Fig. 1. Values are the
means+standard deviation of three determination.

36,000 glem’® A=t - £ AZHgko] B =qkthar Haskglc.
Nohetal. (2011)2 Y EE2Eu}-S 2] 2u|EFHS 12443 7
-, Fogko] 57Fe= hardnessgto] 57 of 7FaAt Al a1
2ol o] A2 IgE 24 9] ASLET} 7Qtel| whE 4229
FEE 8| 22o] 93]8 Tt FlS & 4= Utk B alste]
= ARollA el ol AP E Wol 3 A7) 227Gk w2

He Axstect
(==}
QS Gelste] At AARS WKt Zou

Sample-22] 5+ Al & X% glutamic acid”} 242} 2,263.5 (13.4)
2 1,857.0 (13.3) mg/100 g0 8 714 o] mokom, -1 ths
o] aspartic acid, lysine 2! arginine2] <=o| it}

Joo et al. (1996)2 HFA|=-2- 40, 50 2 60C 2] 2o 7
o] 10% A7} & wfj7}R] 7Ax28 79 7F o) 4 o] Fobn] e
Ak gheFo 27k 6,420.47, 5,374.93 9 5,411.29 mg/100 g2 A
£ 2Lt Ee s Foh|e4te] o] Wolglow, A X vt
2o Q4 ofu]i Ak glutamic acid, aspartic acid, glycine
! lysineo|2fal X 315} vf Qi)

Moon et al. (2003)> HFR| &2 o]-g-ato] Fr| & A5t
o] o] T AR BbA U %0 Fotu Al PS 24
81 A7} 12,676.8 mg/100 go] Tk H118HT, 28 ofn]i
AbS 2 olutamic acid $F5F°] 1,363.3 mg/100 g2 713 W
QYo 71 t}-2-0] arginine, aspartic acid ¥ proline2] <=0]&}al
wste] &A@ Asel Hol7} gick
Salotn|pt B

A S Sefste] AxT AR Yo gejot
)i Ab RS Table 5o gl % §ejon| il gap
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Table 4. Comparison of total amino acid of frozen baby-clam in
shell Tapes philippinarum prepared by different processing method

R EE R e R

=
—T %

Table 5. Comparison of free amino acid of frozen baby-clam in
shell Tapes philippinarum prepared by different processing method

(mg/100 g) (mg/100 g)

Amino acid Sample-1 Sample-2 Amino acid Sample-1 Sample-2
Aspartic acid 1,734.0 (10.3) 1,359.6 (9.7)' Phosphoserine 7.0 (1.7) 10.0 (2.1)
Threonine 835.5 (4.9) 489.2 (3.5) Taurine 9.9 (2.4) 10.1 (2.1)
Serine 909.0 (5.4) 817.0 (5.8) Aspartic acid 11.8 (2.9) 20.7 (4.3)
Glutamic acid 2,263.5 (13.4) 1,857.0 (13.3) Threonine 4.2 (1.0) 7.5(1.5)
Proline 1,072.5 (6.3) 915.7 (6.5) Serine 47(1.2) 7.7 (1.6)
Glycine 1,071.0 (6.3) 844.5 (6.0) Glutamic acid 71.4 (17.5) 85.3 (17.6)
Alanine 1,045.5 (6.2) 922.3 (6.6) a-Aminoadipic acid 0.4 (0.1) 0.7 (0.1)
Cysteine 110.2 (0.7) 87.0 (0.6) Proline 6.0 (1.5) 8.1(1.7)
Valine 813.0 (4.8) 654.5 (4.7) Glycine 98.5 (24.2) 98.6 (20.4)
Methionine 504.0 (3.0) 441.3(3.2) Alanine 57.7 (14.1) 62.9 (13.0)
Isoleucine 723.0 (4.3) 613.5 (4.4) a-Aminobutyric acid 0.6 (0.1) 0.8 (0.2)
Leucine 1,279.5 (7.6) 1,005.6 (7.2) Valine 3.7(0.9) 6.3 (1.3)
Tyrosine 481.5(2.9) 415.4 (3.0) Cysteine 0.3 (0.1) 0.4 (0.1)
Phenylalanine 648.0 (3.8) 523.4 (3.7) Methionine 2.8(0.7) 53(1.1)
Histidine 364.5(2.2) 300.6 (2.1) Isoleucine 2.5(0.6) 5.4 (1.1)
Lysine 1,491.0 (8.8) 1,235.3 (8.8) Leucine 5.0 (1.2) 9.5(2.0)
Ammonia 321.0(1.9) 303.3(2.2) Tyrosine 4.0(1.0) 7.8(1.6)
Arginine 1,224.0 (7.2) 1,209.3 (8.6) Phenylalanine 3.0(0.7) 6.7 (1.4)
Total 16,890.7 (100.0)  13,994.5 (100.0) Histidine 3.5(0.9) 52 (1.1)
'Percentage (%) to total amino acid. Sample-1, Sample-2: refer to Ornithine 1.7 (0.4) 2.3(0.5)
the comment in Fig. 1. Lysine 13.6 (3.3) 19.5 (4.0)

) Ammonium chloride 16.8 (4.1) 214 (4.4)
’ii?i(z gf‘i 427i -;ymgé 11(;?; iO]zoﬁi)Er *“?0 ()Ei 23’;‘;’ Arginine 78.7 (19.3) 82.2 (17.0)
e (24.2%) % (204%) mg/100 g Total 407.8 (100.0) 471.8 (100.0)

TFo] Wko |, t}2-0] glutamic acid, arginine ¥ alanine2)
£=0]%it}. Sample-12] & -2 ofu] At F=Fo] Sample-29] 71
ZEETh k=), 1 o] Sample-10] A& ol A B e
ko] £k whA] L91] uhiel F0.2 Beksicy.

Choietal. (2014)& 7} A|7ko] Hx| 2k £220] EA of] 1] 2] =
§& 24517 S191A] whAjett RS Boll @71 Ho) 2,
30, 40, 50 5 6037t AT felololiett Y 24T
A}, Z frejotu| Al S 747} 2,684.9, 3,322.9, 3,526.1,
3,655.9 @ 3,841.3 uL/LE 7}EA|7ko] S718pE 1 glo] =
oIl k5=, E A% o) 4 2] Sample-1-3 Sample-29]| B
3 S 8-4=9] oFo] Wola E gg|ofu| Al slefo] Z o]
A Ad} AHto| Q)= A o & hohE| Qi Tk

Percentage (%) to total free amino acid. Sample-1, Sample-2: refer
to the comment in Fig. 1.

Table 6. Comparison of sensory evaluation of frozen baby-clam in
shell Tapes philippinarum prepared by different processing method

Sensory evaluation Sample-1 Sample-2
Color 4.6+0.22 2.5+0.2°
Odor 4.5+0.22 2.5+0.7°
Taste 4.2+0.42 3.60.8°
Texture 4.8+0.12 2.1+0.2°
nggp?gnce 4.5:0.8° 3.00.6°

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). Sample-1, Sample-2 : refer to the com-
ment in Fig. 1. 5 scales average: 1, very poor; 2, poor; 3, accept-
able; 4, good; 5, very good.
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