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For the purpose of obtaining basic data which can be applied to processing of retort pouched shell-
fishes, retort pouched seasoned ark shell, Anadara broughtonii, was prepared. The frozen ark shell
was thawed and seasoned with a mixed seasoning powder prepared with 10.0% of sorbitol, 2.0% of
table salt and 0.59% of monosodium glutamate at 5°C for 10 hours, and then dried at 45°C for 4
hours. The dried seasoned ark shell was coated with 1.0% sodium alginate solution, dried with cold
air blast for 2 hours and then vacuum-packed in the laminated plastic film bag (polyester/casted
polypropylene=12 um/70um, 15X16cm), and finally sterilized up to Fo=6.0 in hot water circulating
retort at 121°C for 10 minutes. The major fatty acids of raw ark shell and retort pouched scasoned
ark shell products were 16:0, 20:5, 22:6, 18:0 and 18:3, and predominant free amino acids of those
were lysine, arginine, glycine, alanine, glutamic acid and leucine. In nucleotides and its related
compounds of raw ark shell and retort pouched seasoned ark shell products, the most abundant one
was AMP, and total extract~N of those was chiefly consisted of free amino acids, betaine and nucleotide
and its related compounds. During the processing procedure such as drying and sterilization, unsaturated
fatty acids slightly decreased while saturated fatty acids increased, and total extract-N content
decreased about a half. From the results of chemical and microbial experiments during storage, it
was concluded that the products could be preserved in a good condition for 100 days at room temper-
ature, and their quality could be improved by the coating treatment of sodium alginate solution.
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Table 1. Recipes for retort pouched seasoned

ark shell (%>
] Products
Seasoning c A S
Sorbitola) 10.0 10.0 10.0
Table salt2) 2.0 2.0 2.0

Monosodium glutamate®) 0.5 0.5 0.5
Smoke flavor?®) — —

1% sodium alginate soln —  coating coating

2) ratio to the raw ark shell
b) Smoke-EZ, Alpha Foods, LTD.
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Table 2. Proximate composilion of frozen
ark shell, and retort pouched

seasoned arkshell (%>
Frozen ark Products?)

Components shell C A s
Moisture 75.5 26.2 29.2 29.0
Crude protein 15.3 40. 4 38.9 39.4
Crude lipid 0.9 1.8 1.7 1.7
Ash 1.1 3.8 3.5 3.7
Glycogen 7.5 14.7 16.0 16.6
pH 6.45 6.48 6. 55 6. 36

VBN(mg/1008)®) 20.0 39.5 39.4  39.9
TBA value 0.043 0.015 0.016 0.014

#) Refer to the comment in Table 1.
b) volatile basic nitrogen

dvt. =23 FaAFFE YAl80t 7.5%, 7 A
Z(C,A,S)o] 14.7%, 16.0% 2 16.6% @t} o=
EF o] 4] wel Al or FE5E)
w Folch, 7} AFY pHE ) 2AF(CO)E 6.48, A
E(A)= 6.55 AFT(S)e= 6.36 224 24 AFTH=E
th] Aolsb A EH ol HFAE AR U7
2ovt @ FAAHEZTY AF(BRED, dE7d 94
g F o JAH PG ALE F AF B
= g ZAg 2N 20.0mgY% o 8] 39.4~39.9 mg
% 2 A3 & ¢FE veghiged ole AR
2 ZLYATEAT AR DAt GE
Yol % I LAALRTES G2 ALz 4
235w, Chia 9% $£4ES Y=z g 27
3 AE2EsLLAAE AZRF RV} Fo] WA
sl HakA A 7] A L] %%%}ml ol & Aol Al
FNY A FAG R Feo o l ziﬂv #
Al 7]l 4%l oF kA
siglel, b, AFY AAYRY &5}%}1 of & 3)
A= TMAY s F o2 F55u.19
7 AFS TBAZE AARe wd Fasle A
g vehya glesl TBA el ZbAste 2L
2T FAHAA olzAMEH veal =
malonaldehyde 7+2] AF3 uF-2-17) B malonaldehyde =}

A9 A8 = Folzt 47t

4z W 2 HES EUXYMEY (4T
As| 2N ARAFFL 0.9% Fxolr 1813, 20
15 % 22:6 58 nEZISHAYAE PR
o Qo= Az 2 4T 4 AEFTHT A%
Az WEE A 2geh Table 344 viehd
upe} ko] A EAAEA B A AFY FaTAAY
AL Fad Aol glov 3k FAAE 1610,

2l

— 111 —



FER - AAF - REK - THRE - AW - FHE - X2

Table 3. Fatty acid composition of lipids
from frozen ark shell, and retort
pouched seasoned ark shell

Table 4. Contents of free amino acids in
frozen ark shell, and retort
pouched seasoned ark shelll

a) Refer to the comment in Table 1.
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Fatty Frozen Products?) Amino acid Frozen ark shell Product(A)2)
acid ark shell C A S Taurine 180.5 (2.5)b) 36.6 (1.0)
12:0 — 0.4 0.2 — Lysine 1044.4(13.9) 709.9(19.7)
14:0 1.5 1.7 1.5 1.9 Histidine 102.8 (1.4) 43.6 (1.2)
15:0 1.1 2.8 1.1 3.8 Arginine 1338.1(17.8) 342.4(10.1)
16:0 16. 6 17.8 17.2 18.1 Aspartic acid 68.5 (0.9) 22.5 (0.6)
17:0 4.1 5.3 4.3 4.3 Threonine 246.2 (3.3) 114.8 (3.2)
18:0 8.0 9.6 3.9 10.0 Serine 88.5 (1.2) 101.1 (2.8)
20:0 0.3 tr 0.4 tr Glutamic acid 510.2 (6.8) 326.9 (9.0)
22:0 6.9 10.2 9.6 10.2 Proline 315.3 (4.2) 89.1 (2,4)
Saturates 38.5 47.8  43.2  48.3 Glycine 362.0(11.5) 318.8 (8.9)
Alanine 1609. 5(21.5) 752.2(20.9)
16:1 3.6 &0 30 2.8 Valine 245.3 (3.3) 106.9 (3.0)
18:1 8.9 #8373 7.1 Methionine 104.1 (1.4 39.5 (1.1)
20:1 2.1 20 23 21 Isoleucine 179.1 (2.4) 99.3 (2.8)
22:1 tr 0. 01 02 Leucine 445.0 (6.0) 452.1(12.6)
. Monoenes 14.6 12.4 2.7 12.2 Tyrosine trace trace
18:2 2.4 2.3 2.0 1.9 Phenylalanine 146.1 (2.0) 41.5 (1.2)
18:3 7.2 9.0 &9 9.0 Total 7495.6(100.0)  3597. 2(100.0)
18:4 0.7 0.4 0.4 0.2
20:2 1.2 0.7 0.9 0.5 a) Refer to the comment in Table 1.
904 4.2 2.7 3.1 2.8 b) 9 to total amino acid
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Table 5. Contents of nucleotide ard its related compounds in frezen ark shell,

pouched seasoned ark shell

and retort
(umole/g, dry basis)

Sample ATP ADP AMP IMP Inosine  Hypoxanthine
Frozen ark shell trace 2.86 24.3 2.87 3.46 0.69
Product{A)2) — 3.15 12.4 2.51 4. 36 5.70

2) Refer to the comment in Table 1.
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~0.79, Akt ert SEXHUAE(A) H FYH e
AEFE)L 28.8~30.9%, 0.80~0.838] #=zA
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Table 8. Contents of nitrogenous compounds in the extract of frozen ark shell, and

retort pouched seasoned ark shell

(dry basis)

Frozen ark shell Product(A)?)
Components mg% % to Ex-N mg%, % to Ex-N

Total extract-N 3119.2 1645. 4

Nucleotide~N 229.5 7.4 179. 3 10.9
Free amino acid~-N 1344.9 43.1 589.4 35.8
TMAO-N 1.4 — —_ —
TMA-N 2.2 0.1 2.1 0.1
Betaine-N 604.9 19.4 213.0 13.0
Total creatinine~-N 22.7 0.7 18.1 1.1
Ammonia-N 324.1 10.4 308. 4 18.7
Recovery(% 81.1 79.6

2) Refer to the comment in Table 1.
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Table 7. Changes in moisture content, water activity and viable cell counts of retort
pouched seasoned ark shell during storage at 25+3°C

Moisture content(%)

Water activity Viable cell count

Storage days

Ca) A S C A S C A S
0 26.6 29.9 20.6 0.78 0.82 0. 82 N®) N N
30 25.7 30.9 29.6 0.78 0.83 0. 82 N N N
60 27.5 30.2 28.8 0.79 0.82 0. 80 N N N
100 26.3 30.5 30.1 0.78 0.83 0.81 N N N
2} Refer to the comment in Table 1. b) negative
EAAAL AFY FTAAHAN T AETE F e Table 9. Changes in TBA value of retort
2 BolArl fs JFeE AR YAE BT & pouched seasonet} ark shell during
Aolelor, o] 24 Fogt 6.08 dxes dEze storage at 25+3°C
93] zns2AAE Az AFAIAL BAA gorae days TBA value(0.D)
e A¢ ¢ + d9n c A S
_ 0 0.015 0.016 0.014
HEE pH ¥ 3YUHHIIRA0 HE 1 ARAF 4 30 0.016 0.014 0.013
#HZo pH 2 Hurdod»w 24 w3l Table 83} 60 0.020 0. 020 0.018
100 . . . 021
2o ARE ABY pHE AAE 25 ARz 002 oo 900
okl A& Etst Eolsle A kol o} A A Ak a) Refer to the comment in Table 1.
£ Estd B oo E 2EE dodh Auddriis 229] phenol Al 5845+ %9 AT Ey wEo=z A
£ AAE 2T ARF I SARFE e AR, A 7 A5 TBAZICE n]Re) % o
d Arz}ol} 40}] AA 5= ABE B2 ez zov2HAE AL

ol AFH XA
TMA"®) gl 3.2 AkF3ie]A] &4 gt v obr} A E
8 B 2H Eolstr] wlRoletn 04/ A} 1) A
F(A AZAF(C)ol vt AES) ¥l& HAuAld
AR £ FZo] 7bg wgkEd ol

vz s EHE ForA o E A ALY 4
4% A3y Ao At

Table 8. Changes in pH and VBN of retort

pouched seasoned ark shell during
storage at 25+3°C

Storage pH VBN(mg/100g)
days Cay A S C A S
0 6.48 6.55 6.36 30.5 39.4 39.6
30 6.44 6.52 6.27 39.2 39.5 39.9
60 6.51 6.54 6.25 40.4 40.0 40.5
100 6.56 6.56 6.30 41.9 40.9 41.2

a) Refer to the comment in Table 1.
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AAEL R upgero] 1.8% o] v} Table 36] 4k
o] 20:5 3 22:63F 2& TER TSR PAke] whF
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Table 10. Changes in color (L, a, and b)
values of retort pouched seasoned
ark shell during storage at 25+3°C

Storage days

HEmt A pie

Table 12. Changes in sensory scores of retort
pouched seasoned ark shell during
storage at 25+3°C

Storage days

) I Products?)
Productse o o 60 100 tems rocucts 30 60 100
L 24.6 23.8 23.6 22.3 C 4.3 4.2 4.0 3.8
C a 5.7 5.8 4.4 3.7 Tasteb) A 4.3 4.1 4.2 4.0
b 7.3 7.9 7.8 8.1 S 4.4 4.2 4.2 4.0
L 26.8 26.3 25.7 25. 3 C 4.2 4.0 3.8 3.2
A a 6.0 5.8 6.1 5.6 Color®) A 4.5 4.6 4.4 4.0
b 8.8 8.9 8.6 8.9 S 3.3 3.2 34 3.0
L 22.2 22.3 21.8 21.0 C 4.0 3.9 39 3.9
S a 7.3 6.7 6.3 6.3 Textureb) A 4.5 4.6 4.5 4.4
b 8.0 8.2 8.2 8.4 S 4.5 4.4 4.4 4.3
2) Refer to the comment in Table 1. Bverall C 4.0 3.8 38 3.8
acceptance¢) A 4.5 4.5 4.4 4.2

A w4 A
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