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Abstract

This paper aims to study the reactions of lipid or oxidized lipid with protein during drying
and storing hair tail fish(T7ichurus lepturus) and flounder(Kanakius kitaharai) being generally
consumed as dried seafood products in Korea and their influence on the drop of in vifro
protein digestibility of these fish meat.

The results of the study are as follows:

The digestibility of the raw materials of flounder and hair tail fish was 87.63% and
86.089% respectively, and that of sundried and hot air dried materials went down 1~2 percent
with drying process. But in case of defatted and sundried materials, the rate increased 85.15%
and 87.15% respectivley. After 30 days of storage, the digestibility decreased in all materials,
and hot air dried meat showed a significant decrease.

Trypsin indigestible substrate (TIS) contents of flounder and hair tail fish, in case of raw
materials were 0.88 and 0.96mg/¢ solid repectively and in case of defatted and sundried
materials, TIS contents showed a low increase and digestibility showed a high increase.

Brown pigment formation had a wide range of increase in case of the sundried and hot air
dried materials and it was increased with duration of storage and temperature.

The major fatty acids in the fats of hair tail fish and flounder were Cig:1, Cisios Ca2:s and
Cie:1 and rate of unsaturated to saturated fatty acids was 79.2:20.8 for flounder, 67.8:32.2 for
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hair tail fish. After 30 days of storage at room temperature, saturated fatty acids increased

compared with the raw materials while unsaturated fatty acids showed a tendency to decrease.
Avaialble lysme of hair tail fish was hxgher than that of flounder and both of them lost

about 8.23% of that in raw materials after 30 days of storage.
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2) Apparent iz vitro protein digestibility
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Table 1. Percentage of moisture, crude protein and lipid in fish sampls

Samples Moisture Crude protein Lipid
Flounder
Raw 74.69 22.31(88.15)* 2.43 (9.60)*
Sundried 20.93 70.19(88.77) 7.93(10.02)
Hot air dried 16.89 70.31(84.60) 11.17(13.44)
Defatted and sundried 13.01 77.18(88.72) 5.17 (5.94)
Hair tail fish
Raw 73.36 14.75(55.36) 11.02(41.38)
Sundried 10.44 48.88(54.57) 38.32(42.79)
Hot air dried 6.81 54.68(58.68) 35.65(38.25)
Defatted and sundried 8.63 61.87(67.71) 28.88(31.60)

*Parentheses: dry basis
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AR KL el A9 B, 2
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© 2. Apparent ir vitro protein
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Table 2. Differences in the in vitro pr-
otein digestibilities of dried flounder
and hair . tail fish stored at room
temperature (20~25C) for 30 days.

Time(days)
Samples
0 day 30 days

Flounder

Raw 87.63

Sundried 85.47 84.72

Hot air dried 86.62 84.82

Defatted and sundried 89.15 88.54
Hair tail fish

Raw 86.08

Sundried 85.18 82.68

Hot air dried 84.82 78.00

Defatted and sundried 87.15 84.52
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Tahble 3. Differences in the trypsin indi-
gestible substrate(TIS) contents of dr-
ied flounder and hair tail fish stored
at room temperature(20~25¢) for 30
days.

Time(days)
Samples
0 day 30 days

Flounder

Raw 0.88

Sundried 2.49 7.38

Hot air dried 3.66 7.38

Defatted and sundried 1.45 7.23
Hair tail fish

Raw 0.96

Sundried 5.00 15.09

Hot air dried 6.32 10.39

Defatted and sundried  5.26 7.57

(unit: mg/g solid)
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Table 4. Changes in volatile basic nitro-
gen(VBN) content of dried fish samples
stored at room temperature (20~25C)
along with times

Time(days)
Samples
0 10 30

_Fl-o-u—;dee B

Raw 23.86

Sundried 33.23 41.07 44.25

Hot air dried 159.53 155.96 37.88

Defatted and sundried 63.04 87.72 40.56

Hair tail fish

Raw 18.62

Sundried 87.74 94.45 90.25

Hot air dried 83.04 162.11 88.21

Defatted and sundried 37.08 52.28 36.35

(unit: mg/100¢ solid)
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Table 5. Changes in the peroxide value
(POV) of dried fish samples during the
storage at room temperature (20~25T)

Samples 0 day 10days 30 days
Flounder
Raw 3.62
Sundried 5.71 12.34 3.57
Hot air dried 6.60 11.86 5.13
Defatted and 4.54 8.45 5.08
sundried
Hair tail fish
Raw 6.01
Sundried 13.24 36.78 41.86
Hot air dried 18.52 44.45 43.06
Defatted and 14.16 37.10 46.12

sundried
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Table 6. Brown pigment formation in dried
fish samples stored at room temperature
(20~25¢C)

Samples 0 day 10 days 30 days
Flounder _
Raw 0.089
Sundried 0.111 0.168 0.183
Hot air dried 0.113 0.181 0.198
Defatted and 0.088 0.088 0.099
sundried
Hair tail fish
Raw 0.143
Sundried 1.520 1.500 1.903
Hot air dried 1.170 1.899 1.856
Defatted and 0.092 0.972 1.302

sundried

(0.D. at 420nm/g solid)
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Cunotl 47 34.65, 24.65, 12.61%°19lem ¢
Zul 9 A2+ Cigrs Cozier Ciszor Crenno] 77+
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Cazisy Craro®d] AuFAE F-Fstz 9l gl oh(Table
7,8).
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Table 8. Fatty acid composition of totak
lipid in hair tail fish stored at room
temperature(20~25C) for 30 days.

Fatty Raw  Sundried HOt. air Defatted
acid dried sundried
C12:0 0.07 0.46 0.14 0.13
C14:0 4.46 4.70 5.71 5.59
C15:0 0.53 0.49 0.65 0.61
C16:0 24.65 23.80 29.28 30.00
C17:0 1.20 1.03 0.44 1.13

TEH 3 e

7habe] BREERABHE (ERUED ¥l HuRREDY
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Table 7. Fatty acid composition of total
lipid in flounder stored at room tempe-

2

o

Fol el o BF

rature(20~25¢) for 30 days.

Defatted and

Ci18:0 0.37 7.13 9.56 5.60
C20:0 0.95 4.65 3.55 3.58

Total 32.23 36.26 49.33 46.64
C14: 0.35 0.30 0.43 0.41
C16: 6.78 6.37 5.32 4.92
cir: 0.63 0.47 1.15 0.61
C18: 34.65 30.03 30.63 33.83

18: 1.35 1.13 0.92 0.90

0

C 20: 1.96 1.58 2.11 2.21
20: 1.10 1.06 0.69 0.62
20: 4.45 4.30 2.14 2.03

C22: 1.42 1.23 1.36 1.72
22: 0.18 — — —
22:4  0.38 — -~ —
22:5 1.41 3.56 0.73 0.68
22:6 12.61 10.96 5.07 5.27

1
1
1
1
2
18:3  0.60 0.46 0.12 .16
1
4
5
1
3

Fatty acid Raw sundried
C12:0 0.26
C 14:0 3.34 3.65
C16:0 16.34 18.90
C18:0 0.53 3.48
C 20:0 0.63 0.45
Total 20.84 27.45
C 14:1 0.59 0.48
C16:1 11.08 9.98
C17:1 0.84 0.88
C18:1 27.39 26.93
18:2 1.24 0.88
18:3 0.32 0.20
C20:1 2.38 1.80
20:4 2.25 2.65
2015 9.75 8.80
Co22:1 1.12 0.11
22:3 0.36 0.31
22:4 0.25 0.28
22:5 3.80 3.37
22:6 17.84 15.89
Total 79.16 72.55

(9/100 ¢ lipid )

Total  67.77 63.74 50.67 53.36
(g/100 g lipid)

AABEY THRMENRS Bild Widee
Cazerrenn®] Zdvl §o] AMIESY B BER
Ez olglm Ax v, A, shbe] AR
9 79 2 FEaEe] 424 0.51, 1.09, HBEER
B A A 0.18, 0.77= Vet Y
HEKRZ o 7hxbel g aAdud AREE dR
T 2E FABAA AddEE ¢ 4 dgd. #
24 #bE BT ARREt JH Ao
BAsS RS ASE oHE AN w3l HfkERef
Egrbv] ol AiaFETERY Bt = w4
st Aol gtk & MLiElBEe] BERE TIE
Peibste] RS ETAE 9 BEBLE
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T Aoz A4, wel A o] Tl HaK
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Table 9. Available lysine content in dried
fish samples stored at room temperature
(20~25T)

Sampes 0 day 30 days
Flounder
Raw 10.75(11.58)
Suneried 10.45 9.65 (9.18)
Hot air dried  10.80 9.52(10.09)
Defatted and 10.31 19.20(10.60)

sundried
Hair tail fish

Raw 11.96(12.55)

Sundried 12.33 9.92 (8.77)
Hot air dried  11.18 7.65 (7.36)
Defatted and 10.59 8.63 (9-56)

sundried

Data in parentheses shows the results from
acid hydrolysis (9/16 ¢ N.)

BRERARBGE
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7habe] g 2R AEFEMel B R AU ok
vl A S Table 10,110] Jehg 91},

Rl BEOARE HEE Bosk ofnlx4t
o s E 4o BERE HEEE Az A
g3E AEsn®, 2 YdE
histidine% ¢}

E3] lysiine9)

methionne, cystine, tryptophan,

1H{E o] <=ul-= c}, 24:25:30,30
TR & lysine,

threonine, isoleucine, leucine, tyrosine, trypt-

methionine, cysteine,
ophan, serine, glycine, alanine%-& 74342,
valine, phenylalanine, histidine, arginine, glu-
tamic acid, aspartic acid, proline§s-& 7184+
+ vebdlglel. & Bk linoate
nate#} ovalbumin ¥ hemoglobinzl 4+-& 2] ] &

methionine, threonine, proline, glycine, cystine,

=t arachido-

Table 10. Various amino acid profiles for
dried flounder muscle stored at room
temperature for 30 days

Amino Raw Sund- Hot air D ezfs(tited
acid ried dried sundried
Lys 11.58 9.18 10.09 10.60
Met 2.97 2.41 2.80 2.43
Cys 1.46 1.40 1.10 1.26
Thr 4.65 3.98 3.98 3.60
Ileu 6.85 5.88 5.68 5.98
Leu 10.95 9.82 9.70 10.26
Val 3.87 5.05 5.43 6.95
Phe 3.80 3.96 4.13 4.17
Tyr 3.78 2.68 2.96 3.18
Trp 1.30 1.15 1.05 1.16
His 1.67 1.81 1.93 1.88
NH; 1.08 0.92 0.98 0.62
Arg 4.07 4.93 5.39 5.85
Asp 12.63 13.42 13.34 12.45
Ser 5.10 3.69 4.00 4.40
Glu 18.32 21.20 19.02 18.57
Pro 2.15 2.64 2.99 3.06
Gly 6.45 4.33 3.69 4.31
Ala 7.47 7.08 7.30 6.95
(9/16 ¢ N.)
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Table 11. Various amino acid profiles for
dried hair tail fish stored at room
temperature for 30 days

fries s EHE HLR

sundried
Lys 12.55 8.77 7.36 9.56
Met 2.47 2.37 2.13 2.44
Cys 1.06 0.89 0.73 0.96
Thr 3.15 4.10 3.79 4.14
Ile 4.76 3.92 3.68 3.64
Leu 11.15 8.58 8.44 8.82
Val 5.57 5.02 4.81 4.55
Phe 3.74 3.68 3.58 3.62
Tyr 2.60 2.44 2.54 2.77
Trp 1.12 0.84  0.81 1.06
His 1.20 1.58 1.42 1.63
NH, 1.13 0.66 0.74 0.61

Arg 3.11 5.45 5.23 5.01

Asp 13.70 13.93 15.75 13.32

Ser 3.60 3.77 3.47 4.04
Glu 18.32 21.20 19.02 18.57
Pro 1.71 2.88 3.19 3.05
Gly 6.77 5.38 5.62 6.81
Ala 7.44 7.08 7.30 6.95
(9/16 g N.)
tyrosine§-2] #4499 HMIEE F Coued 2L

ST eTiEIsE 2] hydroperoxides} o] =% @
{LAp 4l carbony &R o} lysined] it o} o
cross-linkageol] 2J§F R HAMKY A
EHE Bk linoleates} ] KjE]A isoleucine,
leucine®] z+459%-9] Hmo} w43 $)o] 4A
g obmlwALEY zAHAS Ve, g
cysteines} EMENEE LS KES = Y8 cystine,
valine, aspartic acidge] A= w5344, L
BB BHE =%% 7% a-carbond] Ao
Bol g o2 amidekd] £33 glutamic acid,
aspartic acid®] F7}0E wwg 8l o] XK
REBAAE ol otulxile] Z784E ey
St & o8 $£5F9 olvlxege HEDLH B
WEEHEJH R 2 &7 =2t g4ss 738
= Vel o8 FrA 4o Qe ot

KT ER 53

A9 LRyl A5l WERY KT

g kAl gk & 5 vk

= #

¥o,
i

e vebel A EEGoZ ol o5z
Aok Aapulo) Wk % R Qeul WE
U ELIEES EEESY R olE MM

%

S
o

in vitro protein digestibilityEFel] w3 & 43
3} o]el] “4=ubsl L available lysines] REF(L %
SR REME H AR JES g Ade
A vhgst 2

Fhxpa] R AR AFRELS (RILESL 87.63, 86.08

%olgxm, Hi, RERABE 2% 2
ETE Qo BlgREE 22 89.15, 87.15% %
Zorstgdeh. BEE B9 BIEEE 2E HBAA
BT 58 #A SugAfe 78.00%= 4
g A4S VeR gl

1I~2% A%

TISSteke ARKNA  7hxte],
0.88, 0.96mg/g solidelgi o=, HlaAME ik
2 B T TISER Fo47 Adxn Biese
=7 vhebytet.

237 A7

VBN @ PoVE A& 1046 AF279 2154
2R F7e g, A4 308dE F43 F4E
ek,

wEpEY F4L A7
e Sk

7kl welh

sizte] B 2A BEY FE BREBBE Cu
Cis:or Cozies Cisnn5ol Qo #ERERRIEE S o
& AARw 79.2%, 2R 67.8%°1w AF T
EFIIRLEER 0] S obsha RERFINREGEEe] 2 4ste
AL 2geh

Available lysine2 Zx7} spxln] 2} wgko
= A 309l AAEAF 8,28%7F Azt
S EES

o] Aol A KEEB M-S Bk E T B tﬁa
Habe) Koz ERHY B HEE 29
3, JEEERM B, RE-ERHEY THk

B R, available lysinee] 7Rizfk, TISe]

Hq;m oft
9:92



Aol - 01 ZE - FFF BEERAREEE

RAW S EREEES vl BMLE ir
vitro protein digestibility £ TS vl &9 @@
o e, Eokig 2 BRERKSY AR R
HETE st HEF 2 24590

2 £ ¥ B

1. Khayat, A. and D. Schwall: Food Teck.,
37, 130 (1983)

2. Anderson, E.L. and E.M. Ravesi: J. Fish.
Res. Bd. Canada, 25, 2059 (1968).

3. Karel, M., K. Schaich and R.S. Roy: J.
Agric. Food Chem., 23, 159 (1975).

4. Fujimoto, K.: Buli. Japan. Soc. Sci.
Fish., 36, 850 (1970).

5. Roubal, W.T. and A.L. Tappel: Arck.
Biochem. Biophy., 113, 5 (1966).

6. Pande, S.V. and J.F. Mead: J. Biol.
Chem., 243, 6180 (1968).

7. Roubal, W.T.: J. Am. Oil Chem. Soc.,
47, 141 (1969).

8. Castell, C.M.: J. Am. Oil Chem. Soc.,
48, 645 (1971).

9. Daniel, M. and B.L. Oser: Food Teck.,
3, 57 (1949).

10. Almquist, H.L.: J. Agric. Food Chem.,
4, 638 (1956).

11. Osner, R.C. and R.M. Johnson: J. Food
Tech., 3, 81 (1968).

12. Satterlee, L.D., J.G. Kendrick and G.A.
Miller: Food Teck., 81, 78 (1979).

13. AOAC: J. of AOAC, 65, 496 (1982).

14. Rhinehart, D.: MS thesis of Univ. of Ne-
braska-Lincoln, 29 (1975.)

15. Ryu, H.S. and K.H. Lee: J. Korean Soc.
Food Nutr., 14, 1 (1985).

16. HAELRE: aR@EREES T, Hix,
30 (1960).

17. AOAC: 13th Ed., Association of Official
Chemists, Washington, D.C. (1980).

18. BBZE: BESWEAM, (BBt x
—, HE() 155 (1978).

19. Warmbier, J. C., R.A. Schnickel and T.P.

20.

21.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

39.

Labuza: J. Food Sci., 41, 981 (1976).
Chung, C.H. and M. Toyomizu: Bull, Jap.
Soc. Sci. Fish., 42, 697 (1976).

Hugli, T.E. and 8. Moor: J. Biol. Chem.,
247, 2828 (1972).

. Mason, V.C., S.B. Anderson and M. Ru-

demo: Proc. 3rd EAAP Symp. on Protein
Metabolism and Nutrition. Vol.1 (1980).
Jeong, H.K. and Y.H. Park: Bull. Kor-
ean Fish, Soc., 16, 231 (1983).

Lee, K.H., W.S. Kim and H.S. Ryu: J.
Korean Soc, Food Nutr,, 13, 33 (1984).
Tannenbaum, S.R., H. Barth and J.P. Le
Roux: J. Agric. Food Chem., 17, 1353
(1969).

Matsushita, S.: J. Agric. Food Chem.,
23, 150 (1975).

Lee, K.H., J.H. Jo and H.S. Ryu: Bull.
Korean Fish. Soc., 17, 109 (1984).

Lee, K.H., H.R. Kwon and H.S. Ryu:
Bull. Korean Fish. Soc., 17, 109(1984)
Kanner, J. and M. Karel: J. Agric. Food
Chem., 24, 468 (1976).

Yanez, E., D. Bollester and G. Donoso:
J. Sci. Food Agric., 21,426 (1970).
Roubal, W.T.: Lipids, 6, 62 (1970).
Schaich, K.M. and M. Karel: J. Food
Sci., 40, 456 (1975).

Fujimoto, K., I. Abe and T. Kaneda: Bull.
Japan, Soc. Sci. Fish., 37, 40 (1971).
Buttkus, H.: J. Food Sci., 32, 432(1969).
Gardner, H.W.: J. Agric. Food Chem.,
27, 220 (1979).

Pokorny, J., B.A. El-Zeany and G. Jani-
cek: Z. Leben. Umnier-Forsch., 151, 153
(1973).

Pokorny. J., B.A. El-Zeany and G. Jani-
cek: Z. Leben. Unter-Forsch., 151, 31
(1973).

. Walter, W.W. Jr., A.E. Purcell, M.W.

Hoover and A.G. White: J. Food Sci.,
43, 1242 (1978).
Govindarajan, S., H.O. Hultin and A.W.



Vol.15, No.1. (1986)

40.

41.

42.

43.

44.

45.

Kotula: J. Food Sci., 42, 571 (1977).
Igene, J.0O. and A.M. Pearson: J. Food
Sci., 44, 1285 (1979).

Shono. T. and T. Toyomizu: Bull.
Soc, Sci, Fish., 87, 912 (1972).
Bodwell, C.E.: AVI, Westport, Connecticut,
234 (1975).

Carpenter, K.J.: Nutr,
423 (1973).

Waibel, P.E. and K.J. Carpenter: Brit.
J. Nutr,, 27, 509 (1972).

S.I., K. Takama and XK. Zama:
Bull, Fac, Fish., Hokkaido Univ., 30, 282
(1979).

Jap.

Abstr, Rev,, 43,

Andou,

ZHRA BT BERHE B ETER

46.

47.

48.

49.

50.

. Horigome, T. and M. Miura: /.

w
(3]

Andou, S.I., K. Takama and K. Zama:
Bull, Fac, Fish., Hokkaido Univ., 32, 97
(1981).

Nakhost. Z. and M. Karel: J, Food Sci.,
48, 1335 (1983).

A.E. and B.H. Doell: Brit. J.
Nutr., 11, 14 (1957).

Warren, R.W. and T.P. Labuza: /. Food
Sci., 42, 429 (1977).

Roy, R.B. and M. Karel: J. Food Sci.,
38, 896 (1973).

Bender,

Agrie,
Chem. Soc. Jap., 48, 437 (1974).

. Karel, M.: J. Food Sci., 88, 756(1973).



