J Korean Soc Food Sci Nutr
37(8), 1009~1017(2008)

[

3F=- &) 3 o ok 3} 5} 5] %]
DOIL: 10.3746/jk{n.2008.37.8.1009

2| kA D 210{(Mlex argentinus LHE S 22 E{ Exopeptidasel| £ &l
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Abstract

For the effective use of exopeptidase from squid viscera as food processing aids, the viscera of Argentina
shortfin squid ([/lex argentinus) were fractionated by various methods such as acetone treatment, ammonium
sulfate treatment, anion exchange chromatography, and gel filtration. The positive exopeptidase fractions were
obtained from the fraction II treated by cold acetone (30~40%, w/w), the fraction V by ammonium sulfate
(60~70% saturation), the fraction IO (0.2 M NaCl) by anion exchange chromatography, and the fraction I
(30~50 kDa) by gel filtration. The specific activities of positive fractions from viscera of Illex argentinus
against substrates were higher to LeuPNA than to ArgPNA. Total activity and recovery against LeuPNA of
positive fraction by gel filtration were 1,867 U and 30.69%, respectively, which were the highest among those
of positive fraction. The results suggested that the gel filtration chromatography method was the most efficient
method for the fractionation of exopeptidase from viscera of Illex argentinus.
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Table 1. Exopeptidase activities of fractions obtained from the crude extracts of squid viscera by the acetone fractionation

toward LeuPNA and ArgPNA as substrates

Rt Total volume Protein Total activity Specific activity Recovery Purification

Substrate  Fraction (mL) (mg/mL) ) (U/mg) (%) (fold)
CE 140.00 26.10 17,033.22 4.66 100.00 1.00

I 10.65 3.78 213.00 5.29 1.25 1.14

LeuPNA il 33.50 3.68 2,071.10 16.80 12.16 3.60
u m 13.00 5.91 583.14 7.59 3.42 1.63
vV 7.30 7.84 64.97 1.14 0.38 0.24

\4 5.00 8.95 69.00 1.54 0.41 0.33

CE 140.00 26.10 8,825.60 2.42 100.00 1.00

I 10.65 3.78 135.97 3.38 1.54 1.40

il 33.50 3.68 2,021.79 16.40 22.91 6.79

ArgPNA m 13.00 591 48100 6.26 5.45 2.59
v 7.30 7.84 65.70 1.15 0.74 0.48

\% 5.00 8.95 54.00 1.21 0.61 0.50

”CE, crude extracts; I, 0~30% fraction; II, 30~40% fraction; III, 40~50% fraction; IV, 50~60% fraction; V, 60~70% fraction.

Total activity (U)=
Specific activity =total activity (U)/ total protein (mg).
9% Recovery = (total activity/ total activity of CE) x 100.
Purification fold= specific activity/ specific activity of CE.

total volume (mL) X protein (mg/mL) X specific activity (U/mg).
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Table 2. Exopeptidase activities of fractions obtained from the crude extracts of squid viscera by the ammonium sulfate

fractionation toward LeuPNA and ArgPNA as substrates

. Total volume Protein Total activity Specific activity Recovery Purification
Substrate  Fraction (mL) (mg/mL) V) (U/mg) (%) (fold)
CE 200.00 26.10 24,333.17 4.66 100.00 1.00
I 5.40 1.04 179.82 32.02 0.74 6.87
o 10.40 4.65 655.20 13.55 2.69 291
LeuPNA m 11.10 4.79 784.40 14.75 3.22 3.16
1% 35.70 3.39 4,119.78 34.04 16.93 7.30
A% 15.70 4.02 3,597.39 57.00 14.78 12.23
VI 6.40 6.95 1,931.52 43.42 7.94 9.32
CE 200.00 26.10 12,608.00 2.42 100.00 1.00
I 5.40 1.04 180.36 32.12 1.43 13.30
o 10.40 4.65 414.96 8.58 3.29 3.55
ArgPNA m 11.10 479 446.22 8.39 354 3.47
v 35.70 3.39 1,720.74 14.22 13.65 5.89
A% 15.70 4.02 1,370.61 21.72 10.87 8.99
VI 6.40 6.95 656.00 14.75 5.20 6.11

1)CE, crude extracts;

I, 0~30% saturated fraction; II, 30~40% saturated fraction; III, 40~50% saturated fraction; IV, 50~60%

saturated fraction; V, 60~70% saturated fraction; VI, 70~80% saturated fraction.
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Fig. 1. DEAE-Sepharose CL-6B anion exchange chromato-
gram of the crude extracts of squid viscera.

Crude extracts were eluted with 100 mL of 10 mM sodium phos—
phate buffer, pH 7.0 containing different NaCl concentration by
stepwise elution. Fraction volume and flow rate were 25 mL and
25 mL/hr, respectively. Each fractions were pooled and con-
centrated by salting-in with 0~80% saturated ammonium
sulfate. CE, crude extracts; UF, unabsorbed fraction, 1, 0.1 M
NaCl fraction; I, 0.2 M NaCl fraction; I, 0.3 M NaCl fraction;
IV, 0.4 M NaCl fraction; V, 0.6 M NaCl fraction; VI, 1.0 M NaCl
fraction.
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FE X3 7% fractionE 2] LeuPNAC] o3l vjgA 2
JA =& fraction 07} 242 3449 U/mg @ 741812 7}
EXI, G52 Z fraction I (ZZF 2548 U/mg & 5.474)),
(27 21.08 U/mg 2 4.534), UF(Z7Z 16.16 U/mg 2
347) 2 V(ZZ 1150 U/mg 2 247)9] <=o)%lo frac-
tion V(Z+Z} 6.09 U/mg 2 1.3180) 2 VI(ZZ 497 U/mg
2 1L07)e] g 280 & Aol7} glo] LeuPNAE &3l
& 4 U= exopeptidasedl] tig 2 a5 7T = A
o} 7% fraction?] F 3)$&-2 21.59%°] 3L, & 7]A UF,
fraction I 2 I F 3FE 1934%E AA 9 ¢F N%E
A F Y RES 2 A3} 4 fractions 2] LeuPNAO]
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Table 3. Exopeptidase activities of fractions obtained from the crude extracts of squid viscera by the anion exchange

chromatography toward LeuPNA and ArgPNA as substrates

. Total volume Protein Total activity  Specific activity Recovery Purification
Substrate  Traction (mL) (mg/mL) ) (U/mg) %) (fold)
CE 50.00 26.10 6,076.19 4.66 100.00 1.00
UF 7.00 2.81 317.80 16.16 5.23 3.47
I 6.50 1.46 241.80 25.48 3.98 547
LeuPNA o 8.00 2.34 645.60 34.49 10.63 7.41
u m 1.70 1.80 64.52 21.08 1.06 453
v 0.70 2.80 22.54 11.50 0.37 2.47
\4 0.50 4.90 14.93 6.09 0.25 1.31
VI 0.20 4.30 4.27 497 0.07 1.07
CE 50.00 26.10 3,156.50 2.42 100.00 1.00
UF 7.00 2.81 195.30 9.93 6.19 4.10
I 6.50 1.46 178.75 18.84 5.66 7.79
o 8.00 2.34 393.20 21.00 12.46 8.68
ArgPNA m 170 1.80 40.72 1331 129 550
v 0.70 2.80 16.66 850 0.53 351
A% 0.50 4.90 11.55 471 0.37 1.95
VI 0.20 4.30 4.83 5.62 0.15 2.32

DFractions are the same as explained in footnote of Fig. 1.
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Fig. 2. Sephadex G-50 gel chromatogram of the crude ex-
tracts of squid viscera.
Crude extracts were eluted with 10 mM sodium phosphate buffer,
pH 7.0 containing 0.1 M NaCl. Fraction volume and flow rate were
3 mL and 40 mL/hr, respectively. Each fractions were pooled and
concentrated by salting-in with 0~80% saturated ammonium
sulfate. I, 30~50 kDa fraction; II, 15~24 kDa fraction.
Standards for gel filtration: alcohol dehydrogenase (150,000 Da),
albumin bovine serum (66,000 Da), carbonic anhydrase (29,000
Da), cytochrome C (12,400 Da), aprotinin (6,500 Da).
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Table 4. Exopeptidase activities of fractions obtained from the crude extracts of squid viscera by the gel filtration

chromatography toward LeuPNA and ArgPNA as substrates

Fraction” Total volume Protein Total activity Specific activity Recovery Purification

(mL) (mg/mL) (U/mg) (%) (fold)

CE 50.00 26.10 6,083.29 4.66 100.00 1.00

LeuPNA I 16.60 3.19 1,867.09 35.26 30.69 756
o 14.28 2.24 183.45 5.74 3.02 1.23

CE 50.00 26.10 3,152.00 2.42 100.00 1.00

ArgPNA I 16.60 3.19 1,054.10 19.91 33.44 8.24
o 14.28 2.24 256.25 8.01 8.13 3.32

1)CE, crude extracts; I, 30~50 kDa fraction; II, 15~24 kDa fraction.
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Table 5. Comparison of exopeptidase activities of fractions obtained from the crude extracts of squid viscera by different
fractionation methods toward LeuPNA and AgrPNA as substrates

Fractionation Methods Substrate  Total activity (U)"  Specific activity (U/mg) Recovery (%) Purification (fold)
Crud tract LeuPNA 6,083.29 4.66 100.00 1.00
rude extracts ArgPNA 3,152.00 2.42 100.00 1.00
Acetone LeuPNA 739.73 16.80 12.16 3.60
(I, 30~40%) ArgPNA 72212 16.40 22.91 6.79
Ammonium sulfate LeuPNA 899.11 57.00 14.78 12.23
(V, 60~70%) ArgPNA 342.62 21.72 10.87 8.99
Anion exchange LeuPNA 646.65 34.49 10.63 7.41
chromatography (I, 0.2 M)  ArgPNA 392.74 21.00 12.46 3.68
Gel chromatography LeuPNA 1,866.96 35.26 30.69 7.56
(I, 30~50 kDa) ArgPNA 1,054.03 19.91 33.44 8.24

YTotal activities (U) were calculated based on the 50 mL of CE.
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