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Antioxidant Effect of Anserine Extracted from Salmon (Oncorhynchus ketq)
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ABSTRACT - lon-exchange chromatography and ultrafiltration were used to extract anserine from salmon
(Oncorhynchus keta). The salmon anserine showed DPPH radical scavenging activity in the range of 7.30% to 31.05%
in a dose-dependent manner. This reducing power of salmon anserine also increased as the concentration increased.
Metal chelate activity, superoxide dismutase - like activity, and thiobarbituric acid reactive substances assay showed
similar results. The anserine also suppressed the increment of the peroxide value and linoleic acid during storage peri-
ods. These results suggest that salmon anserine might be useful as a natural antioxidant in various foodstuffs.
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Materials and Methods

HEx=

2 A AL H=4F A o(Oncorhynchus Keta,
East coast, Gangneung)= 3o Z°| 62.80+4.89 cm, 3|
30.85+2.52 cm, F-7] 2.28+0.42 kg® -80°Coll FZA3te] A}
43159t} Anserine?} N-methyl-L-histidine, 2,2-diphenyl-1-
picrylhydrazyl free radical= Sigma Chemical Co. (St.
MO, USA)IA  F4stA o™ 1-fluoro-2,4-
dinitrobenzene-> Tokyo Kasei Kogyo Co.(Kanto, Tokyo,
Japan)oll Al Y8R 1 Q)] BE Ak EAE TF

o|Ale] AL A5G q_

Louis.

Anserine =&

1x O|2w2tx|2

Suyama 579 Wl wt dof & Al 2 &
o] 1% picric acidE 3 7Fsled vl T homogenizer
(PH-91, SMT Co., Tokyo, Japan)S ©]&3}o] FZIAA
HAET (8,000xg, 30 min, 4°C) 31t} ©]E& Whatman
No. SAZHZE oJFste] JAAEE AA A 282
Dowex 1x8 (Sigma, St. Louis. USA) chloride column
(2.5x30 cm)S o]-&35te] o] g TFO =M picric acidZE
T8 AT

et ok 2]

1% picric acidE ©]-&3t 13} o] 23 A2 FE&
< Bussayarat®} Kanokorn'V9] ¥Hef wle} gke]e =]
stirred cell ultrafiltration (Amicon Co., Beverly, MA,
USA) ZAZ o]&3le] 50 psiollA dHe]od 3} sttt §+9)
ol Ztet (YM50, YM30, YM10, YM3, YMI, YC05)S ©]
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Wu 57 Whiel met skt FAIRT A Ee
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mM DPPH'Q‘Ou 1.5 m
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Radical scavenging activiti(%)
_ Blank absorbance—Sample absorbance

Blank absorbance <100
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A Oyain™s) Wl whe} 2SI K7
AERE ol 248 Agatgon A9y —& et 2

t}. A]E 2mLel| 0.2 M phosphate buffer (p
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50°Col| A 20827F Wl FA1 7132 2 mLe] 10% tricholoroacetic
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Ferrozine 0.2 mLE ¥o] WFEAIA 108 3 562 nmolA]
st om theel WP o R ALtetdint.
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Superoxide dismutase -SAIEd

SOD FAFEA 242 Marklund® Wil whe} ==
AZ3 2+ A& 0.2 mLol tris-HCI buffer (50 mM tris+10 mM
EDTA, pH 8.5) 3.0 mL$} 7.2x10°M pyrogallol 0.2 mLE
7FSFaL 25°ColA 1087 W] % 1 N HCI (I mL)& w1t
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T AgEd Al Dol&FE Hrlshe] Tt Aldk o
wa} SOD FAFE (%) AlAFslTt.

SOD like activity (%) = (]—%)x]()()
A AIFFS] F3E B 27| §4 %

IRt}

IAEHE7HPOV)E ACAC O et S48t =,
50mM linoleic acid (95% EtOH)$} 0.1 M sodium
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3led linoleic acid 10, F3FA] 19] B &2 A ZsIF o F

ZEL linoleic acidE 7|22 %= A7 A& AY
%%‘2 stk Akske 21417171 S8l 50°C, FaelA
A7 AASHA ABHE AAe] AX A HElE =4

0}9113}. A8 1 ¢S FH3l] 7181l (chloroform : acetic
aCid = 2:3) 35mLE 7F3te] &3lst & KI Z3189 1 mL
7hste] oF 127+ ZshAl R8st tha 587 bl W
g F SFF 75 mLE 7hete] 122 IABAZIAL 1% A
£ | mLE A0 8] 0.01 N Na,S,0, £HO
zgzg O}ﬁﬂ' eri J"\]G‘ < 3t B o 2o

hu Mo > Nl

POV (meg/kg) = (Tl_To)XzXNXIooo

T, : A18¢] AHZ(mL) T, : Blanke] #
F : Factor(=1) N : Na,SO, «]
S 1 A& K

)

m,“«
PF

Thiobarbituric reactive substances 2’8 x5

TBARS+= Mitsuda®”9} Sidwell*»2] W ol w2} =743}
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Table 1. Scavenging activity (%)" of free amino acids, antioxidants, anserine and freeze dried salmon anserine on 2,2-diphenyl-1-picryl-

hydrazyl free radical under different concentrations

Concentration(mg/mL)

Sample
0.5 1 2 3 4

Taurine - - 1.34+0.19™ 2.01+0.43¢ 3.74+0.15¢
-Alanine - - 1.59+0.27" 4.81+0.34" 5.16£0.45°
1-Methylhistidine 4.75+0.19° 5.38+0.09° 7.08+0.85° 8.54+0.34¢ 9.124+0.90°
Anserine 9.30+0.65° 10.06+0.60¢ 15.75+0.46° 21.99+0.50¢ 28.23+0.24¢
IEC-B 7.30+1.13¢ 13.25+0.38° 21.25+0.46° 25.40+0.13¢ 31.05+0.17°
Ascorbic acid 38.63+1.76° 47 41£2.69° 59.99+1.87° 61.66+0.85° 63.77+1.78°
BHT 74.29+1.06 76.07+0.88" 79.91+0.52* 81.18+0.65" 82.86+0.39°

* The results are shown as [(Blank absorbance-Sample absorbance)/Blank absorbance]x100%.

** Data are expressed as mean = standard deviation (n=3).

Means within a measurement with different letters were significantly different (p <0.05).

EEH

Not detectable

IEC-B : lon exchange chromatography (Dowex 1x8) treated and ultrafiltr-ation (molecular weight cut off 500<) and ion exchange chro-

mato-graphy (CM-cellulose) treated.
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resonance)1 T2 53l anserine®] hydroxyl radical 2843}
sgo] ZRlE vb Yok, o]l anserine®] HAEF TS
2F FoAE ARAE AAE Qg HAo R QA Sl
A wslE A= 2o R o]8E TsAS AXg

OZ anserine?] T X3
oz sege AoE B
g8 Wt kst o] A= EFO] S Eo] Fe'
ferricyanide =3 E ferrousT Bl 2 AN A

AEE 700nmelM SFse A0 FFE FAUL =

SE 5 IAAHES R, Ao] % anserine]

o 1% re

Antioxidant Effect of Anserine 399

AH S 7EEA E]lsr] sl 7zt dxTet FEE

ascorbic acid?} BHT7} 7F¢ &2 38 S 71X Zo=
L}ERSET). ascorbic acid®t BHTE A|9|gh vz A&+
Z &4 anserine’} 1] % anserine?] IEC-B F&=0°]
A Y8 S 7 ALeZE el E3 anserine?)
T4 obr]:=2k) B-alanine®} 1-methylhistidineS 2F7ke] 3
488 YeRith Wu 592 H3lele| =9 feofn At
o] S5 AT 2 anserineo] 7HE w2 SUHS
EPitt . RIS, ol8d Ade fEletuEs &

<

v
QAR AEd £ 2tz A vgow Ag
Aol2} ALRHY,

=

¢

()
+
¥
tlo

e ore

rlo -Ii;l-
¥
Q
2
®
=
)
1o
1]
¥
Y
=
)
[m
or
%

¢+H,0,>Fe"+OH+OH-¢} 7+ Fenton ¥H&-&
o] X4 9 owd AslE Fujstal AFe] vk E
of AWAL] AstE FujAZITEY, AkstE FX
3 Agsl] a2gE FAgst 25S edle

el e = rol
o2
-
rlo
tlo
1)
ll
)

el

t fru
w
olo
o
©
Hi
=
ox
__)fl_ll,
ofil &

8

oN

7

> 2 = x>0 o

—

o 1 oy
ol

poi)
rlo
o
B
o
=)
)
i
aly
ofy

o

=% 2
e st A Ay mE AT s Sl uet
HAAH o2 35 Y olEso] 7l en 7t skl
A BHT7} 32.82~79.46%% 7F% =& & ZAYoESS
YUEFATH(Table 3). T3 anserine®} ascorbic aicd, 10| F
Z anserineS! IEC-B2] &4 L o|EFS F2l&<l zfo
7F §112.™ B-alanine, 1-methylhistidine] H]3] =2 2
#o|EsS Ve

=

—

Table 2. Reducing power™ of free amino acids, antioxidants, anserine and freeze dried salmon anserine under different concentrations

Concentration (mg/mL)

Sample
0.5 1 2 3 4
Taurine 0.025+0.002°" 0.029+0.002° 0.028+0.001° 0.029+0.002° 0.032+0.001°¢
B-Alanine 0.023+0.002° 0.026+0.001°¢ 0.028+0.002° 0.028+0.003¢ 0.028+0.002¢
1-Methylhistidine 0.029+0.002¢ 0.033+0.001¢ 0.036+0.001¢ 0.038+0.001¢ 0.043+0.002¢
Anserine 0.031+0.003¢ 0.059+0.001°¢ 0.090+0.004° 0.112+0.001° 0.136+0.001°¢
IEC-B 0.053+0.008° 0.061+0.001°¢ 0.086+0.003° 0.110+0.002° 0.134+0.002¢

2.606+0.017"
3.311+0.072*

2.533+0.019"
2.868+0.058°

Ascorbic acid
BHT

2.912+0.174°
4.000+0.184°

2.757+0.013"
3.913+0.045*

2.659+0.024°
3.612+0.174*

" Data are expressed as mean =+ standard deviation (n=3).

Means within a measurement with different letters were significantly different (p <0.05).
** Absorbance value at 700 nm. The reducing power of control group is 0.021.
IEC-B : Ion exchange chromatography (Dowex 1x8) treated and ultrafiltr-ation (molecular weight cut oftf 500<) and ion exchange chro-

mato-graphy (CM-cellulose) treated.
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Table 3. Chelating activity(%)"" of free amino acids, antioxidants, anserine and freeze dried salmon anserine under different concentrations

Concentration (mg/mL)

Sample
0.5 1 2 3 4

Taurine 1.33+0.32¢" 2.71+0.34" 4.76+0.65" 7.10+0.34¢ 8.91+0.29¢
B-Alanine 4.20+0.64" 16.59+1.06° 25.74+1.00° 38.15+0.39° 39.36+0.58°
1-Methylhistidine 12.34+0.12¢ 14.25+1.21¢ 26.17+0.79° 30.13+0.54" 38.26+0.31°
Anserine 14.17+0.24° 23.07+0.06° 44.22+0.18° 54.60+0.50° 66.32+0.52°
IEC-B 18.28+0.18° 27.21+0.57¢ 38.93+0.08" 47.24+0.90° 65.04+0.16"
Ascorbic acid 20.45+0.02° 37.84+1.21° 48.25+0.39° 59.24+0.17° 65.77+0.29°
BHT 32.82+1.18" 52.31+1.70° 61.24+0.54 74.29+0.25° 79.46+1.04*

* Data are expressed as mean =+ standard deviation (n=3).

Means within a measurement with different letters were significantly different (p <0.05).

** The results are shown as (blank A—Sample A)x 100.
blank A

IEC-B : Ion exchange chromatography (Dowex 1x8) treated and ultrafiltr-ation (molecular weight cut off 500<) and ion exchange chro-

mato-graphy(CM-cellulose) treated.

Table 4. SOD like activity(%)~" of free amino acids, anti-oxidants, anserine and freeze dried salmon anserine under different concentrations

Concentration (mg/mL)

Sample
0.5 1 2 3 4

Taurine 22.89+0.16 23.96+0.45¢ 30.34+0.87° 34.35+0.42° 39.15+0.71¢
B-alanine 10.50+0.24¢ 12.54+0.41° 15.13+0.08¢ 19.39+0.62° 22.77+0.24¢
1-Methylhistidine 8.47+0.74F 9.15+0.21# 10.64+0.26 12.85+0.18" 17.93+0.57°
Anserine 15.6140.18¢ 20.0440.17¢ 29.71+0.76° 35.74+0.25° 40.13+0.44°
IEC-B 10.68+0.41°¢ 14.21+0.25° 21.47+0.12¢ 30.15+0.56¢ 41.28+0.21°
Ascorbic acid 30.39+0.35* 49.40+0.75* 62.08+0.24° 73.84+1.42° 80.41+0.49°
BHT 26.71+0.94° 38.41+0.24° 50.11+0.41° 62.31£0.95° 71.07+0.69°

* Data are expressed as means + standard deviation (n=3).

Means within a measurement with different letters were significantly different (p <0.05)

- blank A—Sample A)
The results are shown as ( Dlank A x100 .

IEC-B : Ion exchange chromatography (Dowex 1x8) treated and ultrafiltr-ation (molecular weight cut off 500<) and ion exchange chro-

mato-graphy (CM-cellulose) treated.
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Fig. 1. Effects of anserine, freeze dried salmon anserine, ascorbic
acid and BHT on peroxide value of linoleic acid stored at 50°C
for 7 days.
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835k o7} Hol ATk

93 anserine®t o] FEE, 183 PASAE A7}
3l linoleic acid®] TBARS A4 W3}2 Fig. 20 YebTh
BHT 77 78 W& S7H& Yeldl 2™ Controlol] H]
3 ¥4 anserine, IEC-B FZ&9°] TBARS A& A A|
Zom 1 a3+ FAREAT. ol#$ A/l tisl Laleye
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Fig. 2. Effects of anserine, freeze dried salmon anserine, ascorbic
acid and BHT on TBARS (absorbance) of linoleic acid stored at
50°C for 7 days.
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