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Preparation of Powdered Dried Sea Mussel and Anchovy for Instant Soup
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Department of Food Science and Technology, National Fisheries University of Pusan,
Namgu, Pusan, 608 Korea

As one trials to utilize sea mussel and anchovy effectively, powdered instant soups were
prepared and then their quality stability were examined during storage. Powdered instant soup was
made by adding 3% sugar, 20% table salt, 5% monosodium glutamate, 0.29% black pepper and
garlic powder to the pulverized dried sea mussel or anchovy. Powdered instant soup products,
powderd products, and dried round state sea mussel or anchovy were packed with air in laminated
film bag (cellophane/polyester/aluminium foil/polyester: 20um/15um/Tum/20um, 13 X 14 cm). The
contents of amino-nitrogen and volatile basic nitrogen of these products were showed little signi-
ficant variations and also water activity and color value (L, a, b) of these products were little
changed during storage. Thiobarbituric acid value increased up to 30 days of storage and then
decreased slightly. Comparing the quality of powdered-seasoned products with that of dried round
state products, there were no significant differences in stability during storage. Judging from the
experimental results, the quality of powdered instant soup of sea mussel and anchovy were stable
for 100 days at room temperature(25+3°C).
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Table 1. Annual catch of sea mussel and anchovy in Korea 0
Year
1970 1972 1974 1976 1978 1980 1981
Sea mussel 10,779 23,613 14, 561 44,444 44,713 69, 375 66, 319
Anchovy 54, 047 104, 174 173,457 126, 202 183, 211 169, 657 184, 351
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Table 2. Recipes of a soaking solution for

seasoning of sea mussel (%

Seasoning Added amount
Sugar 3.0
Sorbitol 5.0
Salt 3.0
Monosodium glutamate 0.5
5'-ribonucleotides 0.5
Water 100

AR B, EAE AR AT

Raw sea mussel

Washing

Steaming for 15 min at 100°C

|

Shucking -
Soaking in a seasoning solution
Draining

|

Drying

—

Crushing

Screening

|4
Mixing with condiments

| :

PacIing Packing Packing
Product(A,) Product(B, ) Product(C,)
Fig. 1. Flow sheet of processing of sea mussel
products

Table 3. Recipes for powdered instant soup
%)
Added amount

Seasoning and condiment

Sugar 3.0
Table salt 20.0
Black pepper 0.2
Garlic powder 0.2
Powdered dried sea mussel(B,) 71.6

or dried anchovy(B.)*

* refer to the comment in Fig.1 and Fig.2.
** monosodium glutamate
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Fig. 2. Flow sheet of processing of anchovy
products
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Table 4. Chemical compositions, salinity, volatile basic nitrogen and pH of each product and

its raw materials

(%)
Raw materials Products*
Comp:)nents Sﬁ?ssel Anchovy A; Bl Cl Az Bz Cz
Moisture 78.5 20.5 13.5 9.7 14.2 12.3 9.2 13.6
Crude protein 12.5 55.5 52.8 43.6 52.2 61.2 48.5 60.3
Crude lipid 2_.5 5.7 11.2 8.8 11.1 5.5 4.8 6.2
Carbohydrate 3.7 3.6 14.7 13.3 14.7 4.7 3.8 3.9
Ash 2.5 14.5 7.4 24.4 7.4 15.9 33.0 15,7
Glycogen 3.3 2.3 11.4 9.4 11.7 3.6 3.2 2.9
Salinity 1.5 8.6 3.4 20.1 3.3 8.7 23.2 9.3
V B N == 6.5 21.6 34.8 28.6 35.2 36.6 30.8 35.6
pH 6. 36 6.40 6. 61 6.57 6.73 6.46 6. 30 6.45

* refer to the comment in Fig. 1, 2.
** yolatile basic nitrogen (mg/100 g)

Table 5. Changes in moisture content and water activity of dried sea mussel and anchovy

product during storage at 25 + 3°C

Moisture content (%)

Water activity

Storage

day A, BB C A B C A, B C A, B, C.
0 13.6 9.7 14.2 12.3 9.2 13.6 0.421 0.409 0.417 0.318 0.313 0.322
15 13.3 9.9 14.3 12,5 9.2 13.7 0.424 0.412 0.421 0.321 0.311 0.320
30 13.9 10.4 14.6 12.9 9.8 13.9 0.423 0.411 0.421 0.325 0.317 0.324
50 13.6 10.6 14.8 12.0 9.8 14.1 0.424 0.413 0.423 0.321 0.316 0.327
70 13.7 10.5 14.8 12.6 9.7 14.2 0.426 0.416 0.430 0.330 0.325 0.331
100 13.6 10.5 14.4 12.3 9.6 14.6 0.423 0.414 0.426 0.326 0.314 0.325

Ay, By, Ci Aj B Co . refer to the comment in Fig. 1, 2.
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Table 6. Changes in pH of dried sea mussel

and anchovy product during storage

13.6%(C2)el 9

at 25 +3°C

Storage pH
days Al B1 Cl Az Bz Cz
0 6.41 6.43 6.63 6.36 6.30 6.35
15 6.43 6.39 6.43 6.27 6.28 6.38
30 6.41 6.43 6.64 6.38 6.36 6.44
50 6.33 6.36 6.59 6.34 6.25 6.36
70 6.31 6.36 6.50 6.30 6.21 6.30
100 6.30 6.41 6.59 6.29 6.24 6.28

A;, B, C,, Ay B,, C;: refer to the comment
in Fig. 1, 2.

TBA Zte] H3t : A3 & 7 A9 TBAZGE &
¥ 3= Fig. 3% 2o AzAFF 2 olE
W3] A F (AL Ay)o]l AxAF2(C)H ¢ vlE
93] (Cpel ¥la] B4 & TBAZES Jehigw,
ALAZ F o 30d7A ¢ FoAskebt 2 F A
A3 ztaste Agolglth. oY AFe TBAZ
g S 3A G AL AFL 4529 E AR
Z EAsHY S £ ok AFY 4E1BYE 0.31~
0.41 =24 A3 4Agst A= s A-Felzt
I AR 00 gelg FEHE AT LAt

101

(=4
U
¥

Fasd
(%)

o
<
T

TBA value(0.0 at 531 nm)

o
(%,
T

Anchovy

L | I [ J

60 80 100

Storage days
: powdered(A;)

O

X : powdered-seasoned soup(B;)
[J: dried(round state)(C,)

@: powdered(A;)
X
|

ol
o~
<
g

: powdered-seasoned soup (B;)
: dried (round state)(C,)

Fig. 3. Changes of TBA value of sea mussel
and anchovy products during storage
at 25%3°C
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Table 7. Changes in VBN of dried sea mussel

and anchovy product storage at
25+3°C (mg/100 g)

Storage VBN
days A, B: C A, B: C.

0 34.87 28.66 35.22 36.61 30.70 35.63
15 37.10 27.33 34.96 37.27 30.44 35.63
30 39.42 28.73 35.71 83.91 30.83 39.78
50 39.99 31.11 36.56 41.24 31.98 37.85
70 38.55 30.96 38.18 40.11 32.02 38.64

100 42.06 31.24 38.42 43.02 32.70 39.51

A;, B, Ci, A, B C,: refer to the comment
in Fig. 1, 2.
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Table 8. Changes in amino nitrogen content ZF F7] A Folety FARAS. =g ofrl g4
of dried sea mussel and anchovy AL AZAFIE ml slEU Lty 272
product during storage at 25+3°C NG (B, Bool 2o gatd &o 2
CVD  gAEAL AD 25 0 B FEE i
Storage Amino-N H ol AR zElEe] @ GOz 44,
dovs M B G A B G 10092 2 ARG olxAsd @Re 2
0 42.6 90.3 36.8 68.6 113.6 62.8 37+ 95

15 43.8 93.0 37.9 67.8 114.6 61.2

=] . ];]_- 3E,
30 46,9 91.8 39.5 68.1 118.3 63.2 & SIRE|0| 29) 5 : Table 9o AFAAE

59 45.3 93.6 39.8 70.5 116.3 63.6 g AR F & R ol xd WHE Ve
70 46.5 93.8 39.8 71.5 115.7 65.2 .
100 45.7 93.3 38.4 70.6 119.3 66.9 Table 9. Changes in total carotenoid of sea
mussel products during storage at
A], B;, Ci, Az, Bz, Cz; refer to the comment 25+3°C (O D at 445 nm)
in Fig. 1, 2.

Storage days
whEH 2] HIAE(A)e] EdEislx ¢ AzA product 0 15 30 50 70 100

FRA(Co " =H2AA(C) AFel Ao} AuA A,  0.645 0.607 0.577 0.586 0.569 0.554
d7ld4 U ohvlrAd BF Z ol gouk & B, 0.614 0.556 0.570 0.563 0.570 0.543
L e Jehgld, ol Edsgeza C, 0.702 0.632 0.680 0.662 0.671 0.643
ZHAol Frtsle] ALE FE3F o) FFHE & ‘ A, By, Ci: refer to the comment in Fig. 1.

Table 10. Chages in color value(L, a, b, 4E) of dried sea mussel and anchovy product during
storage at 25+3°C

Color Storage days
Product _ e 0 15 30 50 70 100
L 25.1 25.1 25.4 25.8 25.9 25.3
A a —1.4 —1.0 —2.0 —1.7 —1.8 —2.0
! b 11.0 11.1 10.8 10.5 10.5 11.5
AE 72.3 72.3 72.0 71.5 71.5 73.6
L 25.7 25.5 25.2 25.0 25.1 25.9
B a —1.5 —1.0 —1.5 —0.7 —0.8 0.0
! b 11.5 11.2 10.8 10.5 10.7 9.4
AE 71.6 71.9 71.2 72.3 72.2 72.9
L 25.0 24.1 25.6 23.8 23.5 24.2
c a —0.2 ~0.3 —0.8 —0.4 —1.0 —0.5
! b 10.9 11.6 12.1 11.9 10.6 11.6
AE 73.1 73.4 72.0 73.8 78.9 73.3
L 24.9 25.6 25.2 24,7 24.7 23.5
A a —1.2 —0.6 —1.5 . —0.5 —0.5 —0.1
2 b 6.9 7.7 6.5 7.5 7.4 6.2
AE 71.9 71.4 71.2 72.3 72.3 74.0
L 25.3 25.1 25.3 25.1 25.2 24.2
B a —1.1 —0.5 —1.5 —0.7 —0.7 ~0.1
2 b 7.1 7.6 " 6.5 7.2 7.2 6.3
AE 71.6 71.9 71.6 71.9 71.8 72.3
L 23.4 23.5 15.6 24.8 24.7 24.4
c a ~1.4 —1.3 —1.5 —1.3 —1.3 —1.1
2 b 6.3 6.6 6.3 6.5 6.3 6.0
AE 73.3 73.1 71.1 72.1 72.1 73.0

Ay Bi, Ci, A, B Co! refer to the comment in Fig. 1, 2.
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Table 11. Panel score of color, flavor, taste and overall acceptance of dried sea mussel and
anchovy product during storage at 254-3°C

Item of Storage days
score product 0 15 30 50 70 100
A, 3.7 3.5 3.6 3.7 3.4 3.4
B, 3.7 3.6 3.7 3.6 3.6 3.5
C; 3.8 3.6 3.9 3.6 3.8 3.6
Color A, 3.8 3.7 3.6 3.4 3.5 3.4
B, 3.8 3.7 3.6 3.4 3.3 3.6
C. 4.0 3.7 3.8 3.6 3.5 3.5
reference 3.8 3.7 3.9 3.8 3.6 3.4
A, 3.6 3.2 3.4 3.2 3.1 3.1
B, 3.6 3.7 3.5 3.6 3.6 3.3
C, 3.8 3.5 3.6 3.5 3.4 3.5
Flavor A, 3.4 3.2 3.4 3.1 3.2 3.1
B; 3.5 3.4 3.4 3.5 3.2 3.2
C, 3.6 3.7 3.2 3.3 3.4 32
reference 3.8 3.9 3.5 3.5 3.4 3.4
A; 3.4 3.6 3.5 3.4 3.1 3.3
B, 3.4 3.6 3.6 3.5 3.3 3.3
C, 3.7 3.4 3.8 3.7 3.4 3.4
Taste A, 3.6 3.2 3.5 3.4 3.2 2.9
B; 3.8 3.6 3.5 3.1 3.5 3.2
C, 3.9 3.6 3.8 3.6 3.6 3.7
reference 4.0 3.9 3.8 3.7 3.7 3.1
A, 3.7 3.3 3.5 3.3 3.2 3.2
B, 3.8 3.6 3.7 3.5 3.6 3.5
Overall C, 3.9 3.8 3.9 3.5 3.6 3.5
acceptance A 3.4 3.2 3.5 3.3 3.3 3.0
B, 3.6 3.5 3.3 3.3 3.4 3.3
C. 3.7 3.8 3.9 3.6 3.9 3.5
reference 3.9 3.9 3.8 3.6 3.2 3.5

5 scale: 5;very good, 4;good, 3;acceptable, 2;poor, 1;very poor

Aly Bh Clr AZ!
reference :powdered anchovy on market

B2, Cj:refer to the comment in

Fig. 1, 2

— 304 —



A5 9 vl gz Ax

£ A7 32 AF AL A3t A AEGBy
B)e #5d F7 A3 A2 el Qg A
z F g AFCy, CoHt LEasta 4L A
F(A, Ap) A= ¥ Holsh ggle. asjzz Al
Faxlel whE WA E LUt =zrEE A
F AL EFxAA SREHKSG 424 1008
7 ARt E FA] A FALGE BEE
asi=

LR

AFEs e 2§ 2o} A EA 02 o]-§3lr] 4
T e shiaA AFFA e A%k vtEPAE A
Z3te] LI F 262§ dgsld Axyy
F=g AEgler, =§ AL FSUWE L
(cellophane/polyester/aluminium foil/polyester:
20 pm, /15 um /[T um/20 um, 13X14cm)e) 4 F ok
ghel A2XF 9 FAIFHEL AEs .

AFEA d vhE @A E AzEEEE 0L o)A
ol A% 3%, 44 20%, TFHAVEEF 5%, "HE
A5 R FZAR A7 0.2%F W gsle Aol 24
EErt=24 st F2 WPvolgt. R4
= AEY FERHL AFFAY A4 0.4, nE
WA Y A% 0.31 FRolgld. AFFAAEY &
FtEE eo| B A F 42 Fisigm, HY
Adr1 A4 obnlediy AAF] AR 5 A
u3ls} glgleon, TBA g2 A4 30474x <%z %

ARt 2 F A48 gasE 3TE dehiglch
A5AA A5} FALTE9E 8 AFR FTES

= AFL BF AR 1004-F¢ F4o & wsbs)
Aslens SHETTEEE ol &ibElte AR
& A9

Eil

e

1) A, 1982, FALEA G M,

2) AAEEER. 1973 ARFEERERM(]). &
BB EE. 30-32.

3) ARFE-FE R BRE=A. 1980. RGO
HBKIEENEEOEE 2 b N Ic KA TEERIC K
ETHESRTOEEIc>\vT. J. of the Tokyo
University of Fisheries 67(1), 29-34.

4) Tarladgis, B.G., B.M. Watts and M.T.
Younathan. 1960. A distillation method for

the quantitative determination on malonald-

ehyde in rancid foods. J. American 0il
Chem. Soc. 37. 44-48.

5) ZFMER < FFEM. 1970, S {rbF A T2
Azwy 9 EDTA, BHA A st AzEzA
Mactra sulcateria Reeve 8] A A FE-g 4L F4
o] & Gl dsle]. BAE 31, 33-
37.

6) Spies, T.R. and D.C. Chamber. 1951, Spe-
ctrophotometric analysis of amino acid and
peptides with their copper salt J. Biol. Chem.
191. 787-797.

7) EEE - HRB - BER 1973 utE oY ¥
@k kormEtEs WBRE. #EKkE 63,4,
97-100.

8) FEE - MWRE. 1982, BRA KEttel BES
KEERE <2 REY EBLEE. BKkE 15
(1), 83-93.

9) BB « AKX - KEW - JIHLEE 1967, 7 4
Arfisie B A RROBECHT 2 E-1.
BTASOBRERICBT3BEIcoV T, BX
gk 33(8), 190-194.

10) AINESR. 1963. MRS Eh s MBS
20 T-1. IR Bl RiFTES. B

REABKEBFEE 12(D), 7-13.

11) H.Y. Gokalp, H.W. Ockerman, R.F.
Plimpton and W. J. Harper. 1983. Fatty acids
of neutral and TBA values as influenced by
packaging and storage. J. Food Sci. 48,
829-834.

12) A% - PIES - KBRA - LBHEL: - B8 -
SEMEEIL O, 1982, EBASEETICEY
BN Y DERRT OB, HAZE 48(5), 647-
651,

13) SEH #£. 1978. WERGH L kFEMHE. New Food
Industry 20(11), 15-19.

14) BoRFERXR. 1977. BREEH OB IEEIC oV
T. New Food Industry 19(7), 2-7.

15) Chung C. and M. Toyomizu 1979. Studies
on the browning of dehydrated foods as a

Effect of a,

on browning in amino acid-lipid systems.

Bull. Japan Soc. Seci. Fish. 42(6), 697-702.

function of water activity-].

~— 305 —



