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Studies on Processing and Keeping Quality of Retort Pouched Foods

(4) Preparation and Keeping Quality of Retort Pouched Seasoned Baby Clam

Eung-Ho LEE, Jeong-Gyun KM, Yong-Jun CHA,

Kwang-Soo On, Jae-Geun Koo and Chil-Sung Kwon
Department of Food Science and Technology, National Fisheries University of Pusan,
Namgu, Pusan, 608 Korea

For the purpose of obtaining basic data which can be applied to processing of retort pouched shell-
fishes, retort pouched seasoned baby clam was prepared. After sand and mud were removed, and then
steamed baby clams were shucked. Baby clam meats were seasoned with the mixed seasoning powder
containing 3% of sugar, 2.5% of salt, 129 of sorbitol, 0.59 of monosodium glutamate and 109% of
smoke flavor, and then dried at 35-40°C for 3 hours. After dried, the meats were vacuum packed in
plastic film bag (rolyester/nylon/uroriented polyproylene; 12pum/15pm/50pm, 15 X 17c¢m), and sterili-
zed for 12 minutes in a hot water circulating sterilzer at 120°C. The factors such as pH, VBN, moist-
ure content, water activity, color value (L, a,b), texture, TBA value and viable bacterial count of pro-
ducts were determined during storage at room temperture (2043°C). The results showed that the pro-
duct could be preserved in a good condition for 120 days at 20+3°C. Judging from the scores of sensory
evaluation on flavor, the product added smoke flavor as seasoning was the most desirable.

& 1.5~2.0¢cm, 27 3.3~3.8cm, 2% 2.3~3.0cm
TH 8.5~11.0g), & 198311 64 F-AL=L A=) A7)

%li

A 44 RE 5 403 Be 3
o sk W 30,000 b 4AEE HARE
2% A B4 H& AF) 94EAE AW
WO R gaskn obgd ME 47 Mo ole]
WEEESLAE ol Gotel, AL Fod £27
of FdstRAE Rriitke] St o E2 =9 Pk
AU MEE Azdg o, B T BREEE
o Heted A Esgih.

HE R G
Lo#

B Ao 285 vl Y, Tapes Japonicus (Zbz

A Felated Agel AHgatach
2. ARy

HEEETRX| MRHIR( 2 8RO &M= : Aolgl vt
AGE 3% A4+ FTAA 11Xz Ft 2 2 =EA
E HHAR F FAT 28 10373 Fske] BR
sgivk. AZAEL E71E W F ule AXNYLF
AZ7) (X :35~40°C, F-< :1.8m/sec)olA] 3 4]
Zr Fd AFAZARAST FRYS D EBRBES
+ A® 3%, sorbitol 12%, A4 2.5%, TFLA
ES 0.5% Y 2422 | E¢=xv2s BHE
4l 5°CellA 127 Bab Fkety oo, Fokot

— 499 —



FER . &BY - BHEE - REF - AR - BEE

Raw baby clam

Removing of sand (3% salt solution, 11 hrs)

Shucking (steming for 15 min at 100°C)
|

»
Seasoning (5°C, 12 hrs)
Draining
]
Predrying (40°C, 30 min)
Liquid smoking
(10% smoke EZ solution,-
dipping for 30 sec)
| {
Drying Drying ing Drying (40°C, 3 hrs)
(40°C, 3 hrs)  (40°C, 3hrs) (40°C 5 hrs)

Vacuum packing Vacuum packing
in retort pouch in retort pouch

Sterilization

i
Product (SV)

!
Sterilization

Producji ©

i
Packing in
retort pouch

Sterilization

l
Product (SA)

Vacuum packing
in retort pouch

!
Sterilization

!
Product (SL)

Fig.1 . Flow sheet of processing of retort pouched seasoned baby clam
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Table 1. Optimum amounts of seasonings for

retort pouched seasoned bady clam
by sensory evaluation

(%)
Additives Added amounts Optimum amount
Sugar 0, 2, 3, 5 3
Sorbitol 5, 8, 12, 15 12
Salt 1.0 2.5 4.0 2.5
Monosodium-
glutamate 0.5 1.0 1.5 0.5

PRekesfo] M ulA e delH 2R £z
B8 MAAEAT T FkeEEE 245 g9 B
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sucrose 8] A FFE E43 AE Fig. 26] ey
gieh. FHRREEe] oMol el sREFS AR
Zr&skchob Fok 12417 o] F A9 A% e U

Table 2. Conditions for liquid smoke treat-
ment of retort pouched seasoned
bady clam by sensory evaluation

Soaking time Sensory evaluation*

Liquid smoke in liquid

conc. (%) smoke solu~ Odor Taste Color Texture
tion (sec)

15 2.7 2.6 3.5 3.8

5 30 3.1 2.7 3.8 3.8
60 3.6 2.0 4.0 3.7

15 3.2 3.5 37 3.8

10 30 4.0 3.9 40 3.8
60 3.5 3.3 3.8 3.7

15 3.4 3.2 3.8 3.9

15 30 2.9 2.7 3.4 3.7
60 2.5 2.5 3.2 3.7

% + 5 scales; 1=very poor, 2=poor, 3=acceptable.'
4=good, S5=very good
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Fig. 2. Variation of moisture, sorbitol, sucrose
content and salinity in baby clam under
different seasoning time at 5°C
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Fig. 3. Lethal rate curve for preparation of retort
pouched seasoned baby clam
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Table 8. Chemical compositions of retort
pouched seasoned baby clam (%)

Raw Product*
Components | terial C SV SA SL
Moisture 84.0 53.9 35.4 34.8 39.1
Crude protein 9.1 26.5 24.5 24.6 23.0
Crude lipid 0.9 3.0 2.6 2.6 2.5
Ash 2.1 3.3 6.1 6.3 5.3
Glycogen 4.0 8.4 6.1 6.1 5.9
Sorbitol 0.0 0.0 13.8 12.0 10.0
Sucrose 0.0 0.0 2.6 2.7 2.2
Salinity 1.1 1.9 4.1 4.2 3.9
VBN** 3.0 18.3 17.8 18.9 18.3
pH 6.39 6.36 6.36 6.44 5.75

* : refer to the commet in Fig. 1
** . yolatile basic nitrogen (mg/100 g)
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Table 4. Changes of TBA, VBN, color and texture in retort pouched seasoned baby clam

after sterilization

Before sterilization

Product* Color Texture
TBA VBN L a AE H T E Co
C 0.12 4.8 42.1 0.0 11.7 55.8 47.5 3.5 0.74 0.55
sV 0.08 4.1 34.3 1.0 7.3 64.4 52.5 6.5 0.73 0.51
SA 0.08 4.1 35.5 0 7.0 63.2 52.4 4.5 0.74 0.55
SL 0.06 4.8 31.1 8 7.5 64.9 51.5 4.5 0.73 0.52
After sterilization
Product* Color Texture
ok
TBA** VBN " p a b AE H T E Co
C 0.10 18.3 39.5 1.0 8.7 58.2 36.0 2.5 0.64 0.48
sV 0.04 18.2 30.8 2.1 8.7 67.7 44.0 3.5 0. 66 047
SA 0.06 18.5 30.9 2.4 7.8 68.0 39.8 3.0 0.64 0.37
SL 0.03 19.2 25.5 4.0 7.9 69.9 42.5 3.4 0.69 0. 46

* . refer to the comment in Fig. 1

#% : thiobarbituric acid

H : hardness(kg), T :toughness(em?), E : elasticity, Co : cohesiveness
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Fig.4. Changes in thiobarbituric acid value of
retort pouched seasoned baby clam during
storage at 20+3°C

Table 5. Changes of moisture content ant water activity in retort pouched seasoned baby

clam during storage at 20+3°C

Moisture content(%

Water activity

Storage days

C SV SA SL c SV SA SL
0 53.9 35.4 34.8 39.1 0.948 0.808 0.807 0. 850
15 54.5 34.8 35.1 38.9 0.956 0.808 0.808 0.844
30 54.1 35.2 35.5 38.4 0-953 0. 806 0.810 0.838
50 54.8 35.9 34.4 39.8 0.943 0.805 0.808 0.851
80 63.9 35.8 35.2 39.0 0.952 0.812 0.810 0.842
120 54.0 34.9 35.6 38.8 0.947 0.814 0.814 0.852

C, SV, SA, SL:refer to the comment in Fig. 1

Table 6. Changes of pH, volatile basic nitrogen (VBN) and viable cell count in retort
pouched seasoned baby clam during storage at 20+3°C

s pH VBN (mg/100g) Viable cell count
torage days T gy sa sL C SA SV SL C SV SA SL
Q 6.36 6.43 6.44 5.75 18.3 17.8 18.9 18.2 N N N N
15 6.29 6.42 6.44 8.72 20.1 18.3 19.2 19.3 N N N N
30 6.15 6.31 6.29 5.67 22.0 22.1 23.2 20.1 N N N N
50 6.18 6.30 6.28 5.66 23.4 21.1 23.0 21.2 N N N N
80 6.20 6.31 6. 30 5.66 25.2 22.6 23.9 23.0 N N N N
120 6.19 6.29 6.28 5.64 26.1 24.1 25.9 25.0 N N N N

C, SV, SA, SL:refer to the comment in Fig. 1

N : negative
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Table 7. Changes in L, 2 and b values of

retort pouched seasoned baby clam
during storage at 20+3°C

Storage days

*
Product 0 15 30 5 8 120
L 45.2 42.5 41.4 41.4 40.0 40.1

c a 0.0 —0.2 —0.4 —0.6 —1.0 —0.9
b 10.7 10.2 11.8 1.4 9.6 10.5

L 33.5 31.4 30.0 30.1 30.0 29.5

SV a 07 09 0.8 1.0 1.2 1.5
b 61 6.8 80 7.3 83 7.9

L 32.5 31.0 31.5 30.5 30.6 30.0

SA a 09 1.0 08 1.2 1.7 1.8
b 89 6.9 69 9.8 9.4 7.5

L 26.9 26.0 26.1 24.7 23.6 21.1

SL  a 23 27 26 30 33 3.8
b 7.6 7.0 9.0 7.7 6.4 6.7

Table 8. Changes in hardness, toughness,
elasticity and cohesiveness of
retort pouched seasoned baby clam
during storage at 20+3°C

Storage days

t 3
Product 0 15 30 80 120
H 21.5 22.5 19.5 22.5 22.0
e T 1.4 1.6 1.3 15 15

E 0.81 0.8 0.79 0.80 0.8
Co 0.51 0.51 0.51 0.50 0.50

H 30.0 32.5 29.5 3.5 315
sy T 22 25 21 27 25

E 0.79 0.80 0.81 0.81 0.80

Co 0.53 0.54 0.51 0.52 0.53

H 27.4 285 262 20.0 29.5
saA T 1.8 1.9 1.6 20 1.9
E 075 0.78 0.76 0.75 0.75
Co 0.48 0.48 0.47 0.46 0.47

H 33.0 31.5 32.0 29.0 3l.0
SL T 2.1 2.3 2.3 2.1 2.4

E 075 076 075 0.74 0.72

Co 0.50 0.52 0.51 0.51 0.51

* : refer to the comment in Fig. 1

H : hardness(kg), T : toughness(em?),
E : elasticity, Co : cohesivenss

Table 9. Panel score for color, texture, taste
and overall acceptance of retort
pouched seasoned baby clam during
storage at 20+3°C

* : refer to the comment in Fig. 1

hgo] BKRMH[EY 2 SA)lqim, MEMEMUSE
(SLYo] 74 e, RrEd Lake 2850 =
4 24eg . aghe HEMG REh KR
g (=) gol FUhstd v ol uiAHY KBAE
olg} A=, MUHEEANR] ¥ FBEE e
e AL MEAE #HRY aFEBld 938 7
7] dFolzt AR}t FKBHSY 2 SA), &
BRI E-L a gho] A3} Frsle Agelgl el ol
£ 43 ol B slE A 2 obrlx4l B3
2% 59 FdFolvt EERS P carbonyl 33}
Ese] Kol ola] dolvie BB JFoleta 4
gl 1516 bre HEMG.] o HMF} I3
% glolglen rET £8Fe] A9 HEst gl
. Ryt 92X WSl Table 83} o). B
i Fot 8% =¥ A%, toughness, &4 9 &
A4l Ao Ael wsst glgl=.

Storage days

*
Product 0 30 50 120
c 2.8 2.5 2.7 2.8
sV 42 40 3.8 3.9
Color SA 3.6 3.7 3.4 3.3
SL 42 4.3 40 4.4
c 3.5 83 32 3.0
Flavor sV 40 41 41 44
SA 3.8 3.8 4.0 3.8
SL 47 4.4 4.5 4.3
< 3.1 30 3.3 3.2
v 4.3 41 4.0 4.0
Texture  gp 3.8 4.0 3.8 3.6
SL 42 41 3.8 4.0
< 3.0 2.6 2.8 2.9
45 4.4 41 41
Taste SA 3.8 42 40 3.9
SL 4.6 4.5 42 4.3
c 31 30 33 3.2
Overall SV 4.1 4.0 4.0 4.1
acceptance SA 3.2 3.2 3.5 3.5
SL 47 4.4 45 4.3

* ; refer to the comment in Fig. 1

5 scales; 1=very poor, 2=poor, 3=acceptable,
4=good, 5=very good
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