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ABSTRACT

A study on the optimum hydrolysis conditions of fish skin through the aid of enzymes and

the development of a natural seasoning using the hydrolysate has been carried out for the

effective utilization of fish skin. Using the “pH-drop” techniques the collagenase and pronase

were identified as most suitable for this purpose. The Kpn and Vyex values of pronase were
1.82 mgN /ml and 0.06 mgN / ml/ min, respectively. The hydrolysis conditions of the cod skin
for the pronase were as follows: reaction temperature, 50T ; reaction time, 3hrs: pH 6. enzyme
concentration, 0,03%. The degree of hydrolysis at these conditions was 76.8%. But after hydrolyz-
ing cod skin with collagenase for lhr, when the pronase was treated, the degree of hydrolysis
was 83.13%. The molecular weight of the hydrolysate was 8,000 daltons. Among the amino acids
in the hydrolysate, glycine(27.95%), glutamic acid(10.94% ), proline(7.39%), aspartic acid(9.47%)
and serine(7.39%) were responsible for 64.23% of the total amino acids. But valine, methionine,
isoleucine, leucine, phenylalanine and histidine having a bitter taste were only 13.05%. From
the results of the sensory evaluation, the imitation sauce which was made of 20% fermented

soy sauce prepared from the hydrolysate was at least similar to the traditional soybean sauce

in product quality, The complex seasoning containing 31.7% of the hydrolysate was nearly equal

to complex seasonings on the market, too).
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do| Al&H FAE collagenase(400units / mg solid,
from Clostridium histolyticum type 1A, Sigma Co,), trypsin
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Fig. 1. Batch reactor.
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Fig. 2. Comparison of the proteolytic activity
of collagenase [M), trypsin [ 4], pronase
{%], Coll4+Tryp[[1], Coll+Pro [x] and
Coll4+Pro® [0] on 1%(w/v) cod skin
at 50C and S/E = 21.3(w/w),

(1) After reacting collagenase, add pronase
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skin hydrolysis in a batch reactor.
(pH 8, T=50C, E=0.02mg / ml)
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Fig. 4. Effect of incubation temperature on the
hydrolysis of cod skin with 0.03% of
pronase for 1hr at pH 8.
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Fig. 5. Effect of incubation time on the hydro-
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at 50C and pH 8.
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Fig. 6. Effect of pH on the hydrolysis of cod skin
with 0.03% of pronase for 3hrs at 50C.
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Fig. 8. SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) for hydrolysate of cod skin.
(pH 7, 8mA per sample for 12hrs, 15%
polyacrylamide gel)
A Mark protein,
B: Collagenase hydrolysate,
C: Pronase hydrolysate,
D: Coll+Pro hydrolysate
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Table 1. Amino acid composition of cod fish hydro-

lysate
Amino acid Content(%)
Hydroxyproline 3.52
Aspartic acid 747
Threonine 3.28
Serine 7.39
Glutamic acid 1094
Proline 10.48
Glycine 27.95
Alanine 6.32
Methionine 248
Valine 1.90
Isoleucine 1.83
Leucine 343
Tyrosine 1.14
Phenylalanine 1.85
Histidine 1.56
Lysine 3.62
Arginine 483
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Table 2. Sensory evaluations of imitation sauces containing different contents of cod skin hydrolysate

Content™ Mean score”
(8) Taste Color QOdor
0 2.5P 37 318
5 3.8 3.8° 3.3
10 37 3.8° 3.28
15 3.8 37 3.3

" Means within each column followed by the same letter are not statistically different (P0.01).

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

™ The content of cod skin hydrolysate dissolved with other raw materials in 100.0ml water.
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Table 3. Sensory evaluations of the various sauces

Mean score®

Product™ - -
Taste Color Odor Overall acceptance

IS 3.8° 37 35 38

S, 400 39 41° 402

S, 3.8 3.7 340 3.

S 2.8° 2.5° 2.6° 26"

* Means within each column followed by the same letter are not statistically different (P{(.05).
- 1-5 scale
*“IS: imitation sauce(liquor: fermented soy sauce=8:2, viv)
The liquor was prepared from 10.08 cod skin hydrolysate by dissolving with 10.0 8 NaCl, 3.08 sucrose, 0.58
monosodium glutamate, 0.1 & caramel powder, 3.0ml fermented vinegar, 0.058 garlic powder, 0.1 8 black pepper

155 very good, 4 ; good, 3 ; acceprable, 2 ; poor, 1 | very poor

powder, and 0.2 & licotice powder in water 100.0ml, boiling for Smin and filterating with cheesecloth,
Si Sp, Ss: three kinds of soy sauce on the market (S, S,2 80% chemical soy sauce + 20% fermented soy sauce, S3: 50%

chemical soy sauce + 50% fermented soy sauce).

Table 4. Sensory evaluations of various complex seasonings

Mean score®

Product™ Taste Colot Odor Overall acceptance
ccs 3.7 2.8° 35° 36°
ACS 3.6° 26° 34 350
5CS 3" 2.6* 3.5° 350
BCS 45° 2.7 39 43"

* Means within each column followed by the same letter are not statistically different (P{0.01).
1—5scale : 53
"™CCS: the cod skin hydrolysate complex seasoning prepared from 35.0 8 cod skin hydrolysate by mixing and grinding with

very good, 4 ; good, 3 ; acceptable, 2 ; poor, 1 ; very poor

30.0 parching salt, 15.0 8 sugar, 1508 monosodium glutamate, 6.0 8 glucose, 0.58 gatlic powder, 0.5 8 onion
powder, 0.5 8 black pepper powder, 1.0 8 ginger powder, 5.0 8 kochujang(fermented hot pepper~soybean paste)
powder, 2.0 8 soybean paste and 2.0 8 soybean sauce posdet,

7b i, st FRErbEe A AHEE CCSE BCS tryptophan 3} 722 Fpopu|mite] EHS sHA 24

Bohe 2R ACSE SCSSE 1.0% f 53¢l
A fdal gidid ol ARES F8E 2 o
W73 7R ES ol &8 AxE MY 1S9 B
ZuE CCSE A|RHAAEoY Bixusd H3
&0l gliz AFYE ¢ F Ak

Gy RS 7 by A Eolt A, gE
5 71g} e Hopo] dyFHog o] fHm gl o
Mg A g AR ES ol &5t e Aol
ot ey @A Aoy dA R ArREE 3¢
lysinoalanine ¥} 72 HA4o] Q= gl AAHAY

(30). o] & olf2 B FolHATANE BP
SR AY £ hFHD ek 53 vl
SaAM SRS A Ytte EAE
@ AFE tem ok S 3F dAAHE B
ggalete] AR E AR FYE FFsURER
Wohe WAlbgel Agel w2g slgeln Yok

o ol % o & AolN AZE T S
dge xagoz ArRaAE Rol7] Wed AP
AN £A7 9e B ohfet B krRHA EATL

L

E %] gl Ralgol7] o gz I o847t

>
Ly



FAE THEA FAEE dojz e ofF(AK)E Rt
gHog o] galy] et 42 o 7HE JHFE
T RS o e Rl b o W i M) S o
ol83 Mz P(RRY 2 BFPFvR)Y AEE
A= skl

pH-drop i 8.2 o) LI Eafol] 2AojM e collagenase,
trypsin % pr(mase—‘q g8 vws 2 A3 pronase?t
7h Al of £ 9ten of pronase®] Km ¥ Vmax#t-> 44
1.82mgN / ml, 0.06mgN / ml / min% T}, Pronaseo]] 2]3l oj
T8 pEEE NS 2R 50T, ¥H3AIZE 3A1%Y, pH
6, EAFE 0.03%% 20, ol 2t A trde e
788%9th 2l 7 E collagenase 2 147 H 3] A]
2 Z pronase2 AT Y e E 90.83% %
o ol JhrEeEe EAHFE 8,000 daltono] At
opr At ZAE plycine(27.95%), glutamic acid(10.94
%), proline(10.48%), aspartic acid (747%), serine(7.3
9)o] A A ofm| :=Ake] 64.23% % o1} LuHE W+ valine,

methionine, isoleucine, leucine, phenylalanine, histidine =&

13.05%°1 E2stAct. 7 g 7le pdas Az
& wEAdd s AH100% FENTE 8:2(v/v)E
3 mribge AdgFgd vE HAR R
AR As} ub, A 9 23 std A 5% FoFFuel
A Faz ATk 7R E 3L7% T A
2% A% 2gzuaeg #exoz vus ¥ Ay
B3tz g A0 &0 Y AFOIULL

z A
¥ ool 1900dE Fay A9 gasedgel
AgEua sEd T 2Au) skl AU
=gy,
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