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Abstract

An attempt was made in this study to investigate the possibility of processing oyster and sea
mussel into an intermediate moisture food. To obtain a palatable and instant product, shucked
samples were heated in soy sauce for 5 min., heated in seasoning solution for 10 min., and then
dried by the method of hot-air blowing for 4-6 hours at 40°C. Optimum seasoning solutions
consisted of 2% monosodium glutamate, 3.5% sodium chloride, 15% sorbitol, 2% propylene glycol,
5% glycine and 0.02% rosemary oleoresin in 72.48% water. Judging from water activity, thiobar-
bituric acid, viable cell count, volatile basic nitrogen, surface color and sensory evaluation,
vacuum-packaging method in nylon”/PE (204m,40um) or polyester,viniliden chloride”poly-
propylene (12um15¢m,50um) film bag did hardly damage to the quality of intermediate
moisture products, but air-packaging method in polyethylene(0.06m,/m) bag did considerable
damage to the quality during storage for 60 days in an incubator with 49-51% relative humidity

at 30C
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A polyethylene(P.E, | 0.06m/m) film

B: nylon/P.E (20#m40um) film

C: polyester/ viniliden chloride poly-

propylene(12¢m,/154m,/50xm) film
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Table 1. Composition of seasonings for intermediate
moisture oyster and sea mussel

{unit: %)

Treatment
Component Aw 8 ¢ o
‘M S G 2 2 1
Salt 3 S 3.5 4
Sarbitol 15 15 15
P. G.** 5 2
Glycine 5 5 2
R, Q. x*% 0.02 0.02 0.02
Sugar 5
Water 97 67.98 72.48 72.98

* A: Control
*% P.G.: Proprylene glycol
*«** RO.. Rosemary oleoresin

NEREENEE

L Raw sea mussel and oyster ]

Shucking

Salting | : 10% Brine
Washing
Soy sauce|’ Water: Soy

sauce=2:1

LBoiling ] : Smin,

Soy sauce .
solution
10min.

Packaging

Fig. 1. Process for the preparation of intermediate
moisture food of sea mussel and oyster.
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Table 2. Palatability* of intermediote moisture food prepared by various seasonings

Panel

Sample Treatment Average
1 2 3 4 5 6 7

A 2.0 2.0 2.5 2.0 2.0 2.0 2.0 2.12
8 3.5 3.0 40 3.0 3.5 3.5 3.0 3.40

Oyster c 4.0 4.0 45 45 3.0 4.0 45 4.1
D 3.5 3.5 4.5 3.5 3.0 4.0 3.0 3.6°¢
A 2.0 2.0 4.0 3.0 2.0 3.0 2.0 2.62
B 4.0 3.0 3.5 4.0 4.0 4.4 4.0 3.8%9

Sea mussel c 50 3.0 45 45 3.0 4.0 4.5 4.4°
) 3.0 3.0 a5 4.0 4.0 4.0 3.0 3.6%9

* 5.0: Very good, 4.0: Good, 3.0: Acceptoble 2.0: Poor, 1. 0: Very poor. ®®means followed by the same letter are not
significantly  different from each otherlp<0.05!
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Table 3. Sensory evaluation® for color, tlavor, taste, and  overall acceptance of intermediate moisture food pre-

pared by “C” treatment

Item of Panel!

Sample scoreb) 1 2 3 4 5 6 7 Average

c 4.0 3.0 35 3.0 3.0 3.0 3.0 3.2

F 4.0 40 45 5.0 3.0 4.0 45 4
Oyster T 4.5 4.0 4.5 5.0 3.0 4.0 4.5 42

o 4.0 40 45 45 3.0 4.0 45 41

c 5.0 40 5.0 3.0 3.0 4.0 40 4.0

F 5.0 40 45 5.0 3.0 4.0 45 4.3
Sea mussel t 40 40 45 5.0 4.0 4.0 45 4.3

) 5.0 3.0 45 45 3.0 4.0 45 PR

a: Refer to the footnote of Table 1
b:c: Color, F: Flavor, T: Taste, O: Overall acceptance

Toble 4. Chemical compositions in raw and intermedi-
ate moisture product of oyster and sea mussel

lunit: %)
" Raw* Product

Composition ~ 5 A 5
Moisture 76.8 81.0 29.8 30.8
Crude protein 10.9 12.8 35.3 50.8
Crude fipid 3.8 0.9 13.2 8.9
Crude ash 1.8 1.4 4.3 4.1
Glycogen 5.9 0.8 13.8 3.2
Salinity 1.2 1.2 3.3 2.0
V B N (mg %) 10.3 10.9 1.5 8.5
* A: Oyster, B: Sea mussel
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Table 5. Water activity of IM food during storoge af  30C
Sample Package* Storage time {(day)
(o] 15 30 45 60

A 0.673 0.648 0.633 0.628 0.612

Oyster 8 0.673 0.677 0.663 0.656 0.633
C 0.673 0.675 0.689 0.668 0.661
A 0.683 0.607 0.617 0.557 0.502

Sea mussel B 0.685 0.655 0.636 0.651 0.636
Cc 0.683 0.683 0.672 0.625 0.683

A: Air-packed in polyethylenel0.06mm! film bog
B: Vacuum-packed in nylon,”PE (20um,~40um) film bag

C: Vacuum-packed in polyester,/viniliden chloride,” polypropylenel12u¢m, 154m,/ 50xm) bag
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Table 7. Thiobarbituric acid values of IM food during
storage ot 30C

{dry basis, O.D.g)

Storage time (day)

Sample Package*
, . 15 30 45 60
2 & ggro), ol4sh dasks e veFa Y o
202 n|PEHQ ZHola 4AHL }3E ZoT 4 A 2,11 1.25 1.05 1.06 1.09
) . ) a1 96 0.94 1,08
Zegch, = AFELS BY CH T o xgg  Ovster 8 21 10 0%
. ] . c 211 160 1.09 132 1.20
ARRTHE BAY A7l Aol UL AR 47
E]?d.g.\f}' xéﬂ]i_l‘i_%i}_°]7}_ ﬁﬁt}'_ A 0.94 1,10 113 1.30 1.29
Sea mussel B 0.94 110 115 1,01 1.1
o) FYL AWE ANEY £¥ U Awd 2 ¢
c 0.94 1.00 0.97 1.10 1.12
£gona ugE) A% 2AE BEA5)A aig]
o) o) 2t Ay Zhs) gl o, * Refer to the footnote of Tabie 5
Table é. Viable cell counts of IM food during storage at 30°C
Sample Package* Storage time (day)
0 15 30 45 60
A 5.8x10° 5.6x10° 3.5x10° 4.5x10° 4.8x10°
Oyster 8 5.8x10° 5.1x10° 2.0x10° 2.0x10° 2.8x10°
c 5.8x10° 5.0x10° 1.0x10% 2.0x10° 2.3x10°
A 5.4x10° 3.6x10° 5.3x10° 4.8x10° 3.8x10°
Sea mussel 8 5.4x10° 2.0x10° 1.5x103 2.1x10° 1.8x10°
c 5.4x10° 3 2.1x10% 2.0x10° 1.5%10°

1.7x10

* Refer to the footnote of Table 5
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Table 8. Volatile basic nitrogen contents of IM food

during storage at 30°C (dry basis, mg%l

Storage time (day)

Sample Package*
0 15 30 45 60
A 15,5 18,5 21.7 263 31.4
Oyster 8 15.5 16.2 156 1B.3 195
C 15,5 16.3 16.1 17.6 19.1
A 11.6 16.1 213 249 298
Sea mussel B 11.6 12,7 12,6 14.7 20.2
[ 16 114 145 164 20.5

* Refer to the footnote of Table 5
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Table 9. L, o and b values of IM food during storage ot 30°C
Color** Storage time (day)
Sampie Package* valve 0 15 30 45 60
L 30.8 28,7 27.6 28.4 28.1
A a 2.16 2.18 2.38 2.68 2.60
b 11.0 1.1 11.1 11.0 11.3
L 30.8 30.3 26.6 28.4 28.4
Oyster 8 a 2.16 2.32 2.64 2.68 2.56
b 1.0 121 1.2 11.0 11.8
L 30.8 28.0 27.1 28.4 28.8
C a 2.16 2.12 2.64 2.68 2.60
b 11.0 11.4 11.2 11.0 1.3
L 336 34.4 37.6 401 39.9
A a 6.91 5.77 4,75 6.12 3.93
b 15.9 14.7 16.2 16.5 16.8
L 33.6 36.2 38.3 41.0 37.8
Sea mussel B8 a 6.91 6.46 5.90 6.09 3.7
s} 15.9 16.4 18.5 19.5 17.3
L 33.6 36.2 38.6 35.9 37.5
C a 6.91 6.71 5.66 6.25 3.67
b 15.9

17.8 18.9 16.9 17.4

* Refer to the footnote of Table 5
* * Standard plote:1:89.2, a: 0.932, b: 0.78
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Table 10. Panel scores¥ for taste, flavor and overall
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A5 A st} 7HEAEE AT F AGsEA A
B4 AG-E ARG B F R 3 10%49
F2HA 258 AAFIL FAS el 587 FoA
a9 4Ahg 2 trhs 20|48 Jhste b 1087
Y F 43 400) 8z AFos stgE o 7154
o] a FAo] fdgl instant AFS A& F Ul
AR zo)Y 242 MSG 2%, salt 3.5%, sorbitol
15%. propylene glycol 2%, glycine 5%, rosemary
oleoresin 0, 02%, & 72, 48%%th, PE film 2 & 7
EZ(A), nylon/PE film2.& 3ZZZ(B) 4 poly-
ester,”viniliden chloride polypropylene 2.8 A&
2RO A2 7HEAEE do] 30Col ARA CH g
T2 A% 604 Folx $44s7 A9 ey A
g7 Aol vlste] el o) AskE]gich

acceptance of IM food during storage ot 30°C

item of .
Sample Packageb) o Storage time (day)
score 15 30 45 60
7 4. 3.2 3.5 2.0 2.5
A F 4, 3.1 3.0 1.0 1.0
o 4. 3.0° 3.0° 1.5° 2.19
T a, 4.0 3.4 4.0 3.5
Oyster 8 F 4. 3.8 3.5 2.3 2.5
o 4. 2.8° 3.5° 3.6° 3.6°
T 4. 4.5 4.0 4.0 4.1
c F 4, 42 3.8, 4.0 3.8
o 4, 4.3 3 4.0%¢ 3.72
T 4, 3.4 2.8 1.8 1.3
A F 4. 4.0 2.5 2.0 1.0
0 4 3.52 2.6°¢ 2.0%® 1.5°9
T 4.3 4.2 4.5 3.6 4.0
Sea musse! B F 4.3 3.Ba 4.0a 3.4b 3’0b
o) 41 4.0 4.4 3.4 3.5
T a. 4.4 4.3 4.5
c F 4, 4.0 4.1 4.0 4.2
o 4. 4.40 a 4.0% 4.3%¢

al,b),c} Refer to the footnote of Table 3 and

a~e Means followed by the same letter are not significantly different from each other(P<0.05!
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