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Abstract

Protamine-strong basic protein was prepared from salmon(chum salmon, Oncorhynchus keta) sperm by
several pretreatment method. And there were determined yield, amino acid composition, antimicrobial and
antioxidant activity of protamine on each pretreatment condition. The yield of protamine ‘was different
according to pretreatment, and ultrasonicating, homogenizing and microwaving pretreatment were about
16.0%, 15.5% and 10%, respectively. The main amino acid of P60(microwaving pretreatment for 10 min at
80°C) and UU6(ultrasonicating pretreatment for 60 min at 20°C) were arginine, proline and tryptophan, and
arginine content of P60 and UU6 were 61%, 53%, respectively. On the other hand, main amino acid of
M(homogenizing pretreatment by mixer) were methionine, proline and arginine, the content were 34%, 28%
and 11%, respectively. Also MC(homogenizing pretreatment with H,SO, soln. by mixer) was very different
with P60, UU6 and M, the content of MC were proline 44.8% and arginine 39.7%. Prepared protamines
showed antimicrobial activity to several gram(+) and gram(-) strain. In particular, the UU6 and P60 protamine
has strong antimicrobial activity to Bacillus subtilis and Escherichia coli, and the activity was increased with
concentration increasing. Regardless of pretreatment method, all protamine showed antioxidant activity and
the EDA,, of P60, UU6, M and MC were 101 pg/mlL, 410 pg/mL, 523 pg/mL and 490 pg/mL, respectively.
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Fig. 1. Flowsheet for protamine extraction from salmon
sperm.

o7 Zzejmle) ghep Uehhgich

Ol At 24

el AEE JdAF sl 6N HCHE o] 43}
of 7Rag o, o] ZEsY 50uLE #3le
PICO-tag HP©®& o] 43} PITC =hilg 3y, &
WE A8E 10uL Hled HPLCE EA sl e}0,

e A

g4 Aol AH3 FFEE % TR
Bacillus subtilis KCTC 1021, Staphylococcus aureus
KCTC 1916, Enterobacter aerogenes KCTC 21905,
2% SAFLE Pseudomonas aeruginosa KCTC
1636, Escherichia coli KCTC 10395 o] 8319 o,
F5o)| 2= Aspergillus niger KCTC 6007, Penicillium
chrysogenum KCTC 60525 E X 23X Candia utilis
KCTC 72472 #8315}, viRZ A2 nutrient agar
2, F%]& yeast-malt extract agars- °}4-3}53L, &
A& nl2] A28 agar plate Aol 12212 T WiFA &
=gl o8 HFE disk paperZ £3¥3 YAk



904 AFAEEA) A 32 WAl 4 2 (2000)

|

-
~

Yield of protamine (%)

T VIl

Fig. 2. Comparison of protamine yield according to
pretreatment method.

UUG6-extraction after microwaving for 10 min at 80°C, M-
extration after homogenizing by mixer, MC-homogenizing
extraction with H,SO, soln. by mixer.
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Table 1. Amino acid composition of protamine prepared
from salmon sperm(%)

Sb M MC P60 uué
Cys 0.01 021 - 0.1 -
Asp 0.06

Glu 0.07 0.03 0.01 0.03 0.01
Ser 7.05 347 571 574 6.53
Gly 3.83 6.17 4.12 4.08 5.20
His 0.13 0.01 - - -
Arg 61.08 1934 3974 6080  52.38
Thr 0.25 0.05 0.03 0.04 -
Ala 0.93 0.14 0.60 0.54 -
Pro 11.43 28.08 4484 2251 3.23
Tyr 0.03 0.02 0.01 0.01 -
Val 5.48 3.59 1.35 350 4.45
Met 7.95 3433 0.01 0.01 12.67
Cys2 10.06 0.02 - - -
Ile 1.38 1.54 1.60 1.02 1.41
Leu 0.09 0.09 - 0.01 -
Phe 0.12 0.04 0.01 - -
Trp 0.01 2.85 1.89 1.54 13.39
Lys 0.03 0.03 0.07 0.02 -

YS: standard, M: extraction after homogenizing by mixer,
MC: homogenizing extraction with H,SO, soln. by mixer,
P60: extraction after microwaving for 10 min at 80°C,
UU6: extraction after ultrasonicating for 60min at 20°C
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Table 2. Antimicrobial activity of protamine prepared from salmon sperm

Pen. chrysogenum KCTC 6052

Protamne sP uue P60 M MC
Micro-organism A? B A B A B A B A B
B. subtilis KCTC1021 ++ + ++ +++ +++ +++ ++ ++ ++ ++
St. aureus KCTC 1916 + ++ + ++ + ++ + ++ + +
Ent. aerogenes KCTC 2190 + + ++ ++ ++ ++ + ++ + +
Pseu. aeruginosa KCTC 1636 + + + ++ + ++ +- + + +
E. coli KCTC 1039 + ++ ++ +++ ++ ++ + ++ + ++
C. utilis KCTC 7247 + + + + + +- + +-

Asp. niger KCTC 6007

Inhibition zone; -: none, +-: <1 mm, +: 1~3 mm, ++: 3~7 mm, +++ >7 mm.

US: standard, M: extraction after homogenizing by mixer, MC: homogenizing extraction with H,SO, soln. by mixer, P60:
extraction after microwaving for 10min at 80°C, UU6: extraction after ultrasonicating for 60min at 20°C.

JConcentration of test sample; A: 1.6 mg/disk paper, B: 3.2 mg/disk paper.
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Fig. 3. Antioxidant activity of protamine from salmon
sperm and marketing protamine.

S-marketing protamine, UU6-extraction after ultrasonicating
for 60 min at 20°C, P60-extration after microwaving for 10
min at 80°C, M-extration after homogenizing by mixer, MC-
homogenizing extraction with H,SO, soln. by mixer.

AAE Arlsted AAH Z2eple] F27} dolAl
A= 2 Aol Ut A= AEH. ¥, HE
A C uliso] AHHE ¥ A A8M T4 o
Agol #=Eglen, AFelMg =72 Uuest
P60 AEA 1 BAe] S & & U o1
3t B4 A¥elM Z=ele] A= uhgel wet 8
Ae] o7} Qo] BRSO FFEREMS &
=2 ZelE A2 AS, 255 AAHY vl
azgt AN S of4sle Ao EAHY A2
2 B okge 285} A} vje|a=m A
AR 5% o439 ¥ TE& B ¥ ¥
P2 AL | 259 AA] 4% FEYel
7 A W el HelHuH-

Z2E|D12| BHAEHY

Zgele absiAS A whgel #Agle] =
E Y ABAAM gelsden, Axe] W] o
a2 F3rh G2 Aels) Qlsiet AR AR F oElel
azv) AAE Pe0e] A & A} g4E
ehfiglend, EDA7} 50%7t == EDAS &A% 2
HFig. 3), P60°] 101 pg/mL, UU67} 410 pg/mL, M
o] 520pg/mL, MC7} 490 ugmig 2w, Al Z=2E}
7L 470 pg/mLel Kt o|2q AT Z2ejle] ¥
Abepd o] Qlth= FAo|=, DNAZF $+i5] & A
S WdHE ZRel 32 2k EDAZE WA vet
wiot, 2elv el shasiiel itk Ag A
£ ojdol 19 v} gl7)o], AYY DNA Y&} =

el ke Heldt obg AEL e Aol wigt
g Aoz PAEUS. Nazrul 092 Z2ePlo] o
o vj$ QHASl autoclavingdtd = T YAl E
S WA devi sged, £ 9 Az Z=2E
U= debAel dHEk AYgE 53 Ao sA
o 27 TS AXE PR AEY XEA F
22 g o4 4 U A= wdHUA

2 <%

#7153 do] HAZYE] ZREMIS AR T
Zello] 7= FFA U FABIE AYsE
A} A2A] AxE] Wil uiet & FEo] Aol7}
AEH, 2guet #A7] A o3 % whg
< Fgol] & AolE EolA dAnL, 80°CE 7HEH
£ vlolazy AXE 98 AAM ARl ¥H 5%
ol $go| Wttt 74 AR AxdE ZIepl A
BEY olnxAl 24 A, Alg Zzemle] AL
arginine o] A 61.1% A=F X815, proline
T 11% A= HSO, §Hoz A3l
2% M) A% arginine §=] 19.3% AP, whd
methionines} prolinee] Z+7+ 34.3%, 28.1% AEE A}
&gl od, #ARAZ g HSO, §4o8 &4
MCE Al Z2eplls fARE 248 dehiddd. o}
olzzst MM PO ¥ 2 AA UU:
arginine®] 27t 60.8%, 524%F X314, P60
proline #3o|, UU6: tryptophan o] vhi W
Ro| o]t AXE el FFo| o]gel]
HHd 2 4 AT g8 FFEAel AL, UU6
1} P60o] o Aol Hl# BAe] ¥4I, 4F Al
ol A E = EA ] slem, Al AFRT
o AL PG ZReprle] Akl
Al whde] FAglel ZE AlBeA AU
o, 2] Hpgel wel o xAE AelE BEt. EDA,,
< 2% A3}, P60ol 101 ug/mL, UU67}F 410 pg/
mL, Mo] 520 ug/mL, MC7} 490 ug/mLg 2, A%
Z2eRl2 470 pg/mLg

HAlel &

£ 47 T A AFAYL FoL #
FPEALATAES] Yo & APt o}-&
olu)xAl B =3 £ 7|2ARA YTl
A=y



HojA A2 KE] A =¥ Protamine®] A 907

2 #

1. Kodaka, A. and Nozaka, N. The present situation of
food preservative developing in natural production.
Japan Food Sci. 5: 25-34(1984)

2. Yamashita, H., Yoshino, T., Kikuchi, H., Tsukamoto,
K. and Sato, T. Utilization of food of salmon spermary
extract. New Food Industry 29: 82-86(1987)

3. Motohiro, T. Development of food preservatives and
antimicrobial properties of protamine. Bioindustry 6:
105-117(1989)

4, Noma, T. Isolation of protamine sulfate from bonito,
katsuwonus vagans lesson, and its some properties.
Bull. of Jap. Soc. Sci. Fish. 26:21-24(1960)

5. Motohiro, T. Antimicrobial action of gram negative
bacteria by protamine. Japan Food Sci. 6:57-63(1989)

6. Sanyo Shokuhin Co. The collaboration to the occu-
pancy developing of natural preservative protamine.
Japan Food Sci. 9:76-77(1988)

7. Al-Delaimy, K. S. and Ali, S. H. Antimicrobial action
of vegetable extracts on the growth of pathogenic bac-
teria. J. Sci. Food Agric. 21:110-112(1970)

8. Nakatani, N. and Kikuzaki, H. A new antioxidative

glucoside from oregano(Origanun vulgare L.). Agric.
Biol. Chem. 51:2727-2732(1987)

9. Waters Co. Pico-Tag Amino Acid Analysis System
Operation Manual. p.1. Waters Co. Press, USA(1966)

10. Tarr, G. E. Methods of Protein Microcharacterization.
pp.155-194. J. E. Shively, (ed.). Humana Press, Clifton,
NJ, USA(1986)

11. Lorian, V. Antibiotics Laboratory Medicine. pp.17-105.
Williams & Wilkins, Baltimore, USA(1991)

12. Okubo, K. Studies of Functional Food 2. Saponine and
its SOD. pp. 16-21. Japan Scientific Societies Press
Center, Japan(1995)

13.Jeon, T. W,, Kim, J. H. and Park, K. M. Antimicrobial
activity and characteristics of protamine extracted from
tuna spermary. Korean J. Food Sci. Technol. 31:540-
546(1999)

14. Narzul, MD. 1., Motohiro, T. and Itakura, T. Inhibitory
effect of protamine on the growth from the spores of
two Bacillus sp. Bul. Jap. Soc. Sci. Fish. 52:913-
917(1986)

(19994 109 189 A4



