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Studies on Freezing of Shell-Fish( 6)
—~Effects of Freezing Storage Condition on Changes in Free Amino Acid Contents

and Volatile Components Formation of Pen Shell Adductor Muscle —

Song Dae-jin

Summary

Changes in free amino acid content and formation of odor components of pen shell Aftrina pectinata
Jjapontica adductor muscle during freezing storage were studied in connection with storage temperature.

Adductor muscle were frozen -40°C and stored at -10°C, -20°C, and -40°C respectively for three months.

Generally, free amino acid content of three months stored sample at -10°C was lower than those of
both -20°C, and -40°C and some ( Glu, Val, Met, 8-Ala) were increased while others were decreased.
Especially, Tau, Ala, and Arg were decreased.

Amounts of v’olatile compounds such as carbonyl, nitrogeneous, sulfurous compounds have never
attained the level where unpleasant or fishy odor could be perceived. However, there was a clear tendency

that the higher the storage temperature, the larger amount of these compounds were present.

* o] 29 oiE 19883x FaRsedTEAYuld] osld ATEYE
ojoli.Abe] ofF = 352 7)A#(Biochemistry 5, 1445~1453( 1966) Jol| <] &gl c}.
BITXE g

— 147 -



2 Cheju National University Journal Vol. 26 (1988)

FF E]

E4¢ Folo} £49 4oz nFHFLE 4
olsjolAE 712AE BAsted AFE(UY Ak
qrg W Edo FERo A E TFFAA Tl

A5z, 1987) A& YE7I 2 HF%9] 3
W tlol] oo 32 EpB AL WA, w54, 2F
texture o] ¥ 3} Sol] Beled RGPt ¥ ATl
AE 71209 A58 FAAR-10, -207-400) 3
AW 39 gelolulx el 44 3 A4 LS W8
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FHolgee =3 % B4

ABe A4 23 KEH(1978) 9 el
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Age g U H74Ee] EAHER A
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Table 1. Condition of GLC analysis for volatile carbonyl components

GLC
Column

Detector

Carrier gas

Injection Temperature
Column Temperature
Chart Speed

: Shimadzu 4 CM-PF

: Chromosorb 103 or Porapack QS
dmm x 1.5m

: FID

: N, 50ml/min.

: 150°C

: 100°C, 20 min., 100 -150°C, 5 min.

: 10 mm/min.

371482 &3

7t 32 GLCo A ool A 74249] ux) A7) rete
ntion time) ¥ EFEFo] & FA#AAL

By HReE By

WA 1977) & ol g8 PPt



AH{e] P5 ¥ ATE6) 3

k@ ol Nessler | AW( # % ¥, 1958)
dimethyl amine®} trimethylamine-& Dyer (1945)
Poz Yot

4R 9 2%
SEME I E £o| F2|oto| it M

A7) =8} -10°, 20, 40°C2 3AY7L W AH
g 712 felolulxAbe] $4 2 3% Table 2¢i

Hetuiglel 7| 2o A& 29 F2]oln]x 4lo)
A&=H%er] o A= Tau, 8-Ala, Gly, Arg,
Glu, Ala®) ¢4 2 $o| wskrh Taugtake wix|
2N i, 1965) 3} Gly & W3 BA,1970) s = A( 5%,
1984) o] Yak3t A o] 7 Bokeh Arg§hare WK
& K,1970) , A 20 ME, 1968), -2+ o]( MH,
1970) 5o Waps} Asich GlughRe wiAY, 29
o3 RER, 1970), Mo2hEujo]( M4Y,1966) o 2L
Axolx, 7}e]u], A2 ¥ ®AK, 1970) L= o}k
cf. vidd Leu, Ile2] #gk-2 A9 yigle}, A4 7] =)
o feotelx e e UubshFe] =4 A
Ao g-Alag A e vixl o} sleul gy
frelotelx Al 2435 FASHL A=A &
oA clgke g-Alac] F&s & AL Bl ¥4

Table 2. Contents of free amino acids of pen shell adductor muscle after 3 months
storage at -10°C, -20°C, and -40°C { mg/100g muscle)

Fresh 10°C -20°C -40°C
Tau 673.6 447.8 590.1 617.0
Asp 24.3 49.8 29.6 12.7
Thr 9.6 16.4 5.0 7.0
Ser 7.8 12.1 6.3 6.5
Glu 130.0 153.1 131.7 134.3
-AAA 1.9 32 1.4 1.7
Pro 325 18.5 33.8 30.7
Gly 519.0 446.9 500.0 586.7
Ala 109.2 89.8 105.6 111.0
Val 62.8 72.8 52.8 57.2
Cys 32.6 62.4 66.9 87.0
Met 8.2 12.3 4.5 6.1
Ileu 8.3 5.6 3.7 7.9
Leu 7.9 5.6 34 4.6
Tyr 23.5 11.2 49 11.0
Phe 13.4 143 4.7 10.0
B-Ala 648.0 717.8 756.7 648.0
NH, 4.6 6.4 2.9 1.4
Om 2.4 0.4 0.7 0.6
Lys 6.9 9.7 5.1 5.4
His 4.7 2.1 1.2 1.6
Car 9.1 6.6 7.7 11.9
Arg 272.0 169.5 273.7 269.6
Total 2617.4 2334.5 2592.1 2518.9
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2 A7tsleAch g-Ala-g oJubH o g dipeptides]
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2 gedA olch 2z o] & L5t dipeptidase
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24, 40C 34U AFE AL 2635m% 24, -10C2
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Table 3.Changes in free amino acid content of pen shell adductor muscle after 3 months storage

at -10°C, 20°C, and -40°C.

Fresh —-10°C -20°C - 40°C
Glu (mg %) 130 162.3 131.7 134
Val (mg %) 62.8 73.7 52.8 57.2
Met (mg %) 8.25 14.4 45 6.1
B-Ala( mg %) 648 720 756.7 641
Tau ( mg %) 673.6 612.2 590.1 617
Arg (mg %) 272 185.1 273.7 296.6
Pro ( mg %) 32,5 25.2 33.8 32,5
Ala ( mg %) 109.2 97 105.6 111

A ol 7h49 8¢ B3, g-Ala, Gly, Val,
Met 5-& 3719l A #E detisich Addez 4
AEE UAEE Aol 2859 RFEioloxale]
Z7hsle Aoz deiAglen, nFolE Y7 10
o] %ol Tau, His o] 9] 2] o}mic4bo] Fr}3}ui( Saka

guchi, 1984) , 3}, vt & & A=A W P3}
o Argo] #4astm x 9 olvlx 4 FrHidE
B a7t elel (&K, 1970, {7k, 1959). Tau &4
v AFY FEe s oE ) WA F el
ojsta] F&=0A 7] dvtax ot ( Mk, 1983).
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Table 4. Contents of volatile carbonyls of pen shell addutor muscle after 3 months storage at

-10°C, -20°C, and -40°C ( ng/g muscle)

Fresh -10°C -20°C -40°C
Acetalhyde 0.037 0.400 0.039 0.057
Propionaldehyde 0.035 0.100 0.070 0.020
Iso-Butylaldehyde 0.014 0.130 0.056 0.057
N-Butylaldehyde 0.012 0.002 Trace Trace
Iso-Valeraldehyde 0.012 0.015 Trace Trace
N-Valeraldehyde 0.025 0.030 Trace Trace
Ethanol 0.021 0.050 0.034 0.022
Total 0.156 0.727 0.235 0.156
F4H A4+o2+E Acetaldehyde, propio- %2 Carbonyle] =, #%H4 Carbonyl-& x| " ¢] A3}

naldehyde, iso-butylanaldehyde, n-butylal-
dehyde, iso-valeraldehydes} n-valeraldehyde<]
6% 9] aldehyde2} Ethanole] #<l=lgic}.
Acetaldehyde, propionaldehyde, iso-butylalde-
hyde 3-8 4% 100C 349 A% Foll 26 =] 10
Wi A2 Frsizr) s iso-valeraldehyde 9}
n-valeradehyde £ 4¥& 349 24 3o A9
glejdwiz)e Ax 3glch.
HHE(1979) & Azl =HAF Fo M54
o] Aol N YERE Foll 44 Zolsle A
¢ o o] Aldehydeo]™ o] & #7429 P45}
POV 4A ¢ APt 2 osiglct p#(1
980) & A AleJ( o], i) & T& oo P&

el Zldste Holgtm v mstgdel e o7
o o] APgFo] L o) Ko ME AR F =
Aol metdt WASA Auae 48s) A5
(McGill, 1974) ##>]7ko] Z7}5}wl CSF(cold stor-
age flavor) ( McGill, 1977) 7} A7) o] 2aix
%ith Ethanol 3ekx -10C 3¢ A% F9 Ao
o RSl nl3le] 2u] A2 Zr)sied HME(19
81) 2 oA o AFEY FARAY AT A
Ethanol § 8 318 z}4}ed, Ethanol-& A} 8.9 =
27179 Frlel o] Frleted BEHe 3 AxA
A7 G ckn AY o)A & A H N FE3)e
A%¢ debie] 2 Aol 49| Ethanol $3-& 3~
5ppmo| 9 && 2 a3lglic)
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Y HALSNEES HE

kA R AR 7 AFLE (-10°,-20°, 40
C) 2 3497 A& 39 WE Table 5o b
9ich. TMA, DMA, NH, ®% A% 2=7} 445
b2ty F7hehe A e e

Blutd SHesigtEo| B3

kA S5 g-E e 2 AL E( 10, -20°, -40°C)
2 349 AF %9 WE Table 6o Ltepuigich

$UAYLRYE S Carbonyle] A$ohe wel A
Fexo] Bt ot £ 4 Ugonh -10C 3744
74 3 2] Dimethylsulfide( DMS) & -20°C} 40°C
of] wjaled 27} F7hshE A g b, fdtea
U 24 8et: S AR RAgl] 34K Fol
£ 25 aste A % Jehigich o] {2 DMS
9] 7]4-¢ Dimethyl-g-propiothetin( DMPT) 2. &
DMPT & 9ol 2 A3 % A &4 planktono] A F
3o} o] DMPT+& &4z} Alkali4de] 2213}
ol 4] 23jdle] DMSS Acryl4g 4% Aoz
oA gl (4O, 1982). #k(1977) & Krillg]
574 AR F2] DMS g3}t 2ol A AP =7}
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Table 5. Conents of volatile nitrogen compounds of pen shel! adductor muscle after 3 months
storage at -10'C, -20°C, and -40°C ( mg/100g muscle)

Fresh -10°C -20°C -40°C
Trimethylamine 5.05 6.06 6.00 524
Dimethylamine 0.07 0.09 0.09 0.07
V.B.N 0.47 2.42 1.37 1.26

Table 6. Contents of volatile sulfide compounds of pen shell adductor muscle after 3 monts storage

at -10°C, -20'C, and -40°C ( ng/g muscle)

Fresh -10°C -20C -40°C
Hydrogen sulfide 18 25 15 18
Carbon disufilde 8 .10 4 4
Dimethyl sufide 19 21 19 19
Dimethy1l-8-propiothetin 65323 66150 62000 65000

2o} of 3e7} & vaagich

I FE FAANARE A4 AT 42 dHF
L AAHE ® o Fo] ZAZ YA AF £
Ao Hgx WASNA A= & Qo2 deiA ot
2} o] Ae] AR EES F4A NN E BaF
S0l 9] 3}e] Al FHE DMS, x4 AR &3
of A3} Aldehyde 5-o] -10°Coll Al & -20°C 2} 40"
Coll vlsle] o7} ©-& A& vehlle ez 2o}
-10°Ce) R & AFLEAE AFF 014

o F4& JAsA ety 4Gt A%
£ 5e 233 Axso AR REe Aoz 424
oAtk 2 7| =AY FAAZF wAslA
£ o]§ A7 A2 AA(ME Threshold) & 2
Acetaldehydg 0,066ppm (=} 2]y propionaldehyde
1.0ppm( A33), ( A, 1975), TMA S} A u] A
shel BAE A7 3¢ 4~6mgN/100g 4 A A=A
&3, 10mgN/100 g of] 4] 334 3{( Beaty, 1937), DMS
o} Krill®] 74 4 ngl00ng/ge] WHlAE AAF
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