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Research on SLP Processing Improvement by
Enzymatic Hydrolysis of Squid viscera

Choul-Hwan Lim

Department of Food Science and Technology

Graduate School, Pukyoung National University

Abstract

Viscera from 2 species of squid (ZTodarode pacificus Ommastrephes
hartrami) were analyzed for their use as feed and food. Squid viscera is a
by-product of squid processing. The contents of water, protein and lipid of
east squid viscera were 64%, 15%, 16% and there of ocean squid viscera
were 69%, 15%, 13%.

The protein quality of squid viscera had the high level having lots of
essential amino acids, which suggest a good source of protein supplement
for feed. This is used as feed for fish. chicken and especially shrimp, but
SLP(squid liver powder) is limited by high the content of lipid. Squid
liver has a high ratio of phospolipid, so the removal of lipid is very
difficult.

The proximate composition, fatty acid total lipid of viscera of squid



(Todarode pacificus) were analyzed.

Docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) of squid
viscera oil were 21% and 15%. respectively.

Optimal temperature and pH of alcalase for squid(ZTodarode pacificus)
viscera were 55T and pH 9, respectively. Lipid removal ratios as the
concentrations of 0.2%, 0.4%, 0.6%, 0.8% alcalase were 35%, 52%, 53%,
53% of total lipid, respectively.

Acid and peroxide values of squid viscera oil were 1.21~3.05 KOH
mg/g and 2.5~21.5meq/kg, respectively.

SLP (Squid liver powder) and ESLP (Enzymatically hydrolyzed the squid
liver power) were analyzed for their proximate compositions. SLP
consisted of  40% protein . 23.5% lipid and 10% water. ESLP consisted

of 45.9% protein, 28.4% lipid and 10.3% water.
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Fig. 1. Flow chart for production of SLP
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Fig. 2. New method for SLP processing by enzymatic

hydrolysis
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Table 1. Operating conditions of amino acid analyzer for analyzing

the amino acid composition

Column size 150mm, 4mm 1D
Reagent flow rate 0.25m¢/min
Buffer flow rate 0.45m¢/min
Reactor temperature 120°T
Reactor size 15 m
Switching reagent/water 5Hmin
Analysis time, set at the autosampler 64min
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Table 2. Chemical composition of the squid viscera

Contents (96}

Composition e
Todarodes pacificus  Ommastrephes bartrami
Moisture 64.37 +0.02 ) L-S-E;‘O() +0.17
Protein 150540.10 15101021
Lipid 1615013 13.60+0.75
Ash 1.30*0.10 1.5010.15
- Total 96.91 = (T(?S 7 97.70+0.45 o
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Fig. 3. Removal of lipid from viscera(Todardes pacificus) by
enzymatic hydrolysis.
The concentration of each enzyme was 1%, and the reaction

temperature and time were 55 and 2hrs, respectively.
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Fig. 4. Removal of lipid from viscera(Ommastrephs bartrami)
by enzymatic hydrolysis.
The concentration of each enzyme was 1%, and the reaction

temperature and time were 55T and 2hrs, respectively.
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Table 3. Amino acid composition of the squid viscera

(%)

Species of the squid viscera
Amino acid - —
Todarodes pacificus

Ala (.85

Arg 1.02
Asx 1.63
Cys 0.43
Glx 0.24
Gly 0.81
His 0.32
[le 0.57
Leu 1.26
Lys 1.26
Met 0.44
Phe 0.57
Pro 1.41
Ser 0.81
Thr 0.72
Trp 0.53
Tyr 043
Val .65
- -—Lﬁ'l‘wotalir - 13.95 -
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Table 4. Fatty acid composition obtained from the squid(Todarodes

pacificus) viscera oil by gas-liquid chromatography.

No Fatty acid %
) 1 “ Cl4 | 3.1
2 Ci6 10.7
3 Cl6 1 3.7
4 C18 1.3
5 C18-1 12.2
6 C18-2 2.3
7 C20-5(EPA) 15.6
8 C22-6(DHA) 212
9 others 29.9
Total o ” 100.0
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Fig. 7. Changes of lipid removal from squid(7odardes
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Table 5. Comparison of fatty acid composition in raw viscera oil and

hydrolyzed viscera oil.

(o)

No Fatty acid Raw wviscera o1l Hydrolyzed viscera ol

1 cl4 N o 37177 - 4.3

2 Cl16 10.7 9.8

3 Cl6 1 a.7 3.9

4 C18 1.3 1.6

D C18-1 12.2 14.3

6 Cl8 -2 2.5 1.5

7 C20 S(EPA) 156 13.2

8 C22-6(DIIA) 212 19.0

9 others 299 32.4
lOt’ll . lOQ.O - —7100.0
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Table 7. Proximate compositions of the SLP and ESLP

(%)
) Contenfs (26)
Composition _ . - —
oLl ESLP

Moisture 10.3540.04 | 10.27i0.14
Protemn 39.8510.03 45871015
Lipid 23.4530.00 2841 (.01
Ash D.90+0.04 7171012
Carbohydrate 20.43£0.06 6.46-0.05
. Total | 99.98:£0.04 . ' 98.621-0.09
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Table 8. Amino acid composition of the SLP and ESLP

(g/100g)
Composition of amino acids SLP ESLP
_ Asp 3.1 3.5
Thr 1.2 1.6
Ser 12 1.4
(lu 5.0 5.1
Pro -
Gly 2.0 25
Ala 15 26
Cys 0.5 0.2
Val 1.6 2.4
Met 0.7 1.4
lle 1.8 2.6
Leu a.1 3.7
Tvr 0.6 1.3
Phe 1.9 2.3
His 1.7 1.4
Lys 3.0 3.8
NH; 0.7 0.6
Arg 2.7 1.6
- Total B 77}32.1%

38.0
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Table 9. The contents of free amino acid of the SLP and ESLP

(mg/100g)
B Free amino acid SLP ESLP

Phosphoserine 120 32
Taurine 359 937
Phosphoethanolamine - -
Urea : -
[.-Aspartic acid 193 404
L-"Threonine 123 316
L Serine 101 288
Asparagine -
L Glutamic acid 281 471
.- @ - Aminoadipic acid
Glycine 278 196
L-Alanine 271 651
L-Citrulline -
L- @ ~Aminobutyric acid - -
L-Valine a4 206
L-Cystine - -
.- Methionine 287 223
L-Isoleucine 175 457
L-Leucine 298 063
L tyrosine 136 127
L Phenylalanine 159 368
3 -alanine - -
DL - 8 -Aminoisobutvric acid
y - Aminobutyric acid -
NH3 33 12
L. Orinithine -
L-Lysine 14 77
1-Methvl-L -Histidine 196 604
[ -Histidine 23 97
3-Methy!-L-Histdine - 38
I. Camosine -
L.-Arginine 116 155
Total 2,738 6,322

_38_



9. ESLP2] #2431 E-719) Akr)
9-1. #4357}

mjojxg wkEAl7ko] 2A17H EA FEI7E 04%Y w HAEEvbE
45.6 + 0.24meq/kge. 2 VERG T 18] wke Algto]l F7bglel whel 3
MebErhel gad deEin e ol B4 whEATRe|ol Hs

Aol 2o] WEel] oIl Ado} 2gENE dow Aud

Bl Aabwln 9lE SLPe #atalErhE 2megkgol st e
olt}. "kl & 42 A}g3lo) TS ESLPYE Wk A|7ko| 244]7ko] o
S oaAEETIE ool e g uEh ok Aol e] A
folel 7loletthE BIi(lee . 1999)
.

a8 ) HtEErb we s pelel 7iel & zlem Aad

£
5
ol
ot
2L
oZ,
>
i
b
%0
rr
.8}
— |
aw}
o
=
=
=
D\
e
B=)
Tl
“
r(
o8
0(
2
o,
=
bte

_39_



50

45 |- T

40 N

/

35 S

25

Pevoxide value(meq/kg)

Reation time(hr)

Fig. 10. Changes of peroxide value of ESLP during reaction

time.

The concentration of alcalase was 0.4%.
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Fig. 11. Changes of acid value of FSLP during reaction time.

The concentration of alcalase was 0.4%.
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Table 10. Cost of three commercial proteases and two lipase

Property Enzyme Cost{won/Kg)
e Aealse 00
Neutrase 14,000
Protamex 40,000
e LpmetoT 200
Palatase 20,000L 360,000
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Table 11. Comparison of material cost with ESLP and SLP

(%)
ESLP SLP
***** o s @3 me
Soybean protein 0 62.8
Enzyme 34.7 0
T e w e

_45_



vV g9

ON
_§;~L
cio
o2
e
o
o

1. Akt e A (Todaroders  pacificus) ] = o]
(Ommastrephes bartrami) W72l SRS v @wsld, dokik 9 3o

e aharol 644%, 9a Rk 151%, AW #E 162% 02

2. e Fppdsl A49l alcalase, neutrase 7183 protamex2 A}

b ool WA At e -l Wabe] AAMA TiE
HH W neutrases A9 & alcalase?t protamex™ oA 9 Ao} U
Aol A AAA LTS Helnbdol Aok 2 o] YAdas e ga

A ARAA e B W G A

3.0 Aokk e Aol Jabe] EPAS DHAC heFo] 15%, 21% 02 e}

4. Alcalase = w AF AZE5S 2 EWE 02% A 934
7E 8A[ZE o] Foll of 359 = 04%e] A VA7 24) 7kl w459
BE, 06%9F 0.8%N = 2hg 249 v 52% A" w9 AASL yd

F9l0).

5. 7|8 SLPSH Z4& ApEsle] yhs ESLPO Uubg RS b wshed
Rl 7]E0] SLPy 8 10.35%, w2l 39.859%, 2 9o] 23.45%¢] u)

- 46 -



Hol T4AE ESLPv 20 1027%, thulzl 45879%, Alubo] 2841% 2

S Aol ghabel %A vhebsith

i

6. BAE AMESE ESLPY #AtslE7hel A7bE AWy 927}
= B 2412k W) 507024 meg/kg ©]Slolar, 10A]17F o|F HEl 7

5% F7hE Bolsw 9l 4bvbe wbg 2417k w 1.39+0.23 KOH

S

T F7rHg

f
o

mg/g °lstE YElNE T WS Al zho] E S E Abvhe] g)
Bolsta dyl o3l wkE 107F o] Folli= A Abss 7e] Yoju)
A skEs Mol Faoglth adn, vpeital o] EPASH DHA9
L 13%, 19% AXE A9l bErh deojua] @ Aow w

HAEAS 2 Fig. 1. 3 Fig. 2.0 epinte}l Zo] 7129 SLPA %

Hoz AT AAY WgHe AEI5HE BRFEa ok

[

_47_



i
o)

N

Mﬁ

Bl
o

o}

o,

b

o

<
gate]

Hi

—_—

<

7
!

E|
ﬁT,
=

o

e

oL
i

T

!
ol
[N

Lin
3

bl

_uowl
<
BH
<

B

o

g

oly

2

Fed

}

Bl

tf 8ol A 7o)

14)
ARy

at

e

ol

%54 e e A5 o A

6]

A7 F 5

=2

_48_



V #aiE3

A.O.A.C. 1980. Official Method of Analysis 14'th ed.

Ackman, R. G., 1982, Fatty acid and composition of fish oils. In
nutritional evaluation of long-chain fatty acids in fish oil. Barlow

& Stansby eds.. Academic Press. London, pp25—88.

Cho, S. Y., D. S. Joo, S. H. Park, H. J. Kang and J. K. Jeon. 2000.
Change of Taurine Content in Squid Meat during Squid Processing
and Taurine Content in the Squid Processing Waste Water. J.

Korean Fish. Soc.. 33(1), pp51~54.
Hayshi, K. and H. Kishimura. 1993. Preparation of n-3 PUFA ethyl ester
concentrates from fish oil by column chromatography on silicic

acid. Nippon Suisan Gakkaishi. 59, ppl429.

Japan Aquatic Oil Association(JAOA). 1989. Tatty acid composition of

fish and shellfish. KOURIN Co. Inc., Tokyo, pp248~229.

_49_



Jaucey, K., A. G. J. Tacon and A. J. Jackson. 1983. Tilapia in
Aquaculture. In Proc. Int. Symp. Nawareth, larael, Univ. Tel Aviv,

pp328~337.

Jeong, B. Y. 1993. Isolation and purification of DHA from skipjack

orbital tissue oil. Bull. Korean fish. Soc., 26(6), pp529~537.

John, E. K. 1987. Seafoods and fish oil in human health and disease.

Academic press., ppl07~192.

Kim, E. M., J H Jo, S. W. Oh and Y. M. Kim. 1997.
Characteristics of Squid Viscera O1]. J. Korean Fish Soc., 30(4)

3

pp595 ~600.

Kim, H. R, C. B. Ahn, D. S. Lee, D. S. Kim and J. H. Pyeun. 1995.

Processing of Protein Concentrate and Recovery of Bioactive n-3

Series Fatty Acids from Squid Viscera. Bull. Nat. Fish. Res. Dev.

Agency. 51, pp95~112.

_50_



Kim, JI. D. 1991. Study to compare the loading levels of total sludges,
proteins and phosphorus to water by carp (Cyprinsu carpio) fed
several commercal feeds. Kor. J. Anim. Nutr. Feed., 15(3), ppl51~

162.

Kim, J. D. and K. S. Kim. 1995 FEffects of dietary monocalcium
phosphate  on nutrient digestibility of mirror carp (Cyprinsu
carpio). Kor. J. Anim. Nutr. Feed., 19(2), ppl109~115.

Kim, K. W. and S. C. Bai. 1999. Possible Use of Dietary Fish Meal
Analougue Rockfish, Sebastes schlegeli. J. Korean Fish Soc.,

32(2), pp380~ 385,

Lee, J. K. and S. M. Lee. 1996. Effects of the Dietary Protein and
Energy Levels on Growth in Fat Cod (Hexagrammos otakii Jordan

et Starks). J. Korean Fish Soc., 29(4), pp464 ~473.
Lee, S. M., 1. G. Jeon and J. Y. Lee. 1996. Comparison of Various Fish

Meals as Dietary Protein Sources for Korean Rockfish, Sebastes

schlegeli. 1. Korean Fish Soc., 29(2), ppl135~ 142,

- 51 -



Lee, S. M., S. R. Park, T. J. Kim, J. I. Myeong and Y. J. Chang. 1998.
Effects of Deletion of P, Ca, Zn, Mg, Fe, K, Mn, or Se from
Mineral Premix in the Diets Containing 40% Fish Meal on
Growth Performance of Juvenile Korean Rockfish (Sebastes

schlegeli). J. Korean Fish Soc., 31(2), pp252~258.

Lee, S. M., Y. S. Lim, J. K. Lee, S. R. Park, J. [. Myeong and Y. J.
Park. 1999. Effects of Supplemental Squid Meal, Attractant, Herb
or Lecithin in the Formulated Diets on Growth Performance in
Juvenile Abalone (Haliotis discus hannai). J. Korean Fish. Soc.,

32(3), pp290~294.

Lee, Y. S. 1994, Nutritional and biochemical roles of @3 series fatty

acids. J. Korean Fish Soc., 27(6), pp600—~615.

Mochizuki, H., H. Oda and H. Yokogoshi. 1998. Increasing effect of
dietary taurine on the serum HDI.-cholesterol concentration in
Rats. Biosci. Biotechnol. Biochem.. 62(3), pp578 ~579

NRC. 1993. National Academy Press. Washington D. C.. pp63

Ogino. C., Bull. 1980. Jap. Soc. scient. Fish., 46, pp385—~388.

_52_



Sugivama, K., H. Kanamori and H. Takeuchi. 1992. Effect of
cholesterol-loading on plasma and tissue levels in rats. Biosci.
Biotechnol. Biochem., 56(4), pp676~677.

Wiseman, J. E. 1984. Fats animal nutrition. Butterworth, pp23 — 52.

Wy =oF =) e E S IR N, B i HE 1983, 4 A o FI. fag
it E AL ppb2~100.

HAGmAREE & 1983, BLHtihiR 7 Hi 086 1.1.3. ppd~83

S ol AL R 8] 1997, v R

S FF AR 1997, S FFAEA AW pp9T78 ~99]

_53_



	표지
	차례
	초록
	1. 서론
	2. 재료 및 방법
	2.1 실험재료
	2.2 실험방법

	3. 결과 및 고찰
	3.1 오징어 내장의 일반성분
	3.2 효소 종류에 따른 오징어 내장의 지질제거 효과
	3.3 오징어 내장의 구성마이노산
	4.4 오징어 내장의 지방산 분석
	4.5 fermentor의 사용
	4.6 제거된 지질의 과산화물가의 산가의 측정
	5.7 오징어 내장유와 가수분해 한 내장유의 지방산 분석
	5.8 ESLP의 분석
	5.9 ESLP의 과산화물가와 산가
	5.10 단가비교

	6. 요약

