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Chemical Composition of Glycoprotein from Urechis unicinctus
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Abstract

To confirm the food quality of Urechis unicinctus which have been favored as a special raw seafood
in southern area in Korea, the chemical composition of Urechis unicinctus and those glycoprotein
were studied. Freeze dried Urechis unicinctus was composed of more than 70% of crude protein and
15% of total carbohydrate. The amino acids such as glycine(18.69%), glutamic acid(12.50%) and
aspartic acid(9.37%) were noted as major components of total amino acids. The predominant free
amino acids were alanine(32.98%), glycine(27.50%), asparagine(19.65%) and taurine(8.29%), and the
sum of them were more than 88% to total free amino acids, so they may cause unique taste of Urechis
unicinctus with sweetness. As the basis of sugar composition analysis, 56.35% of glucose and 30.49%
of N-acetylglucosamine were contained respectively, and they might also play an important role in
a sweet taste. The leading carbohydrate moiety of glycoprotein from Urechis unicinctus was identified
as glucose and N—acetylglucosamine similarly to raw muscle, and they occupied more than 50% of
total sugar content. Fucose(18.32%) and D~glucuronic acid(12.31%) also detected in higher levels com—
pared to raw muscle. The total amino acid profile of glycoprotein showed a similar trend to raw muscle
protein but glycine was detected a significantly lower than that in raw muscle. The glycoprotein from
Urechis unicinctus was composed of 4 kinds of subunits, i.e. 25kDa, 20kDa, 18kDa and 12.5kDa of
molecular weights through the SDS polyacrylamide gel electrophoresis. On the basis of the IR spectrum

of absorptions appeared in 1,240cm” !

and 850cm’’

, the glycoprotein had sulfate groups.
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Fig. 1. Gas chromatogram of trimethylsilylated standard
monosaccharides.
Peak 1,21 arabinose, 3: ribose, 4,5: rhamnose, 6,7: xy—
lose, 8,10,11,13 : mannose, 9,12 : galactose, 14,15: gl-
ucose, 16,17 : fucose, 18 : glucuronic acid, 19,21: N-
acetylgalactosamine, 20,23: N~acetylglucosamine, 22!
meso-inositol
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Table 1. Proximate composition of Urechis unicinctus" (%)
Sample Moisture Crude proteinz) Total lipid Crude ash Total carbohydratea)
Raw 86.290.54 10.16+0.07 0.54%0.06 1.07£0.03 1.94
Freeze dried 1.12+0.09 71.26%£0.15 3.66+0.08 8.60+0.10 15.36
YMean+S.D.

“Calculated by Nx625
3100~ (moisture + protein + fat + ash)

PAGE molecular weight standard®] #1713 % °| 5% Table 2. Total amino acid profile in edible Urechis
s} R % bl o] A7) o3 o] B ulaale] g unieinctus
1} 2)
A AL 7 estdr) Amino acid ¢/100g solid g/16g N (Qlég&))
Aspartic acid 6.68 9.37 9.55
IR-spectrum 244 Threonine 2.88 4.04 412
. ) Serine 3.02 424 432
FAA2 AR 35 b a 4t Glutamic acid 875 12.28 1250
FZegolxe o wter|e BA 9 3y 24 A Proline 3.64 511 520
. . ) i Glycine 1378 19.34 19.69
& 2A43}7] #]3te] KBr pellet 382 A 22 243} Alanine 6.33 883 9.05
o FT-IR spectrophotometer(IFS66, Bruker Co., USA) Cystine 0.72 1.01 1.03
Z o] L3 2235} Valine 2.86 4.01 4.09
= o] 8stel S Methionine 152 213 2.17
Isoleucine 2.68 3.76 3.83
2pl al jxk Leucine 4.10 575 5.86
20 % aF Tyrosine 0.32 0.45 0.46
Phenylalanine 2.25 3.16 3.22
HeSe guiMe Histidine 028 0.39 0.40
Lysine 430 6.03 6.15
52 o] Yol AAF BFEL e A7]ad 10 Ammonia 0.85 1.19 1.22
A7} 29 Aol AN Age] GHQ 2] 242 Srginine T
£ Table 1o] viehi itk Aol A BEo] Ee 3 I)A"a P : :
N mount oI eac amino act
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FALYL T 5 oloh B AFAFS WG why
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Table 3. Free amino acid profile of Urechis unicinctus

D 2
Amino acid mg/100g (é 16’(1)‘(‘/2/0 ))
Taurine 415.09 8.29
Urea 42.31 0.84
Aspartic acid 8.78 0.18
Hydroxyproline 472 0.09
Threonine 115.77 2.31
Serine 92.48 1.85
Asparagine 984.04 19.65
Glutamic acid 73.55 147
Proline 26.93 054
Glycine 1,377.18 27.50
Alanine 1,651.17 32.98
a-Aminobutyric acid 6.80 0.14
Valine 28.58 0.57
Methionine 23.28 0.46
Isoleucine 13.38 0.27
Leucine 22.04 044
Tyrosine 17.40 0.35
B-Alanine 4.81 0.10
Phenylalanine 17.18 0.38
Ammonia 8.06 0.16
Ornitine 6.18 0.12
Lysine 29.24 058
Histidine 26.34 053
Arginine 11.85 0.24
Total 5,007.20 100.00

YAmount of each amino acid
2), . .
Sum of total free amino acid

Fig. 2. GLC pattern of trimethylsilylated monosaccha-
rides of Urechis unicinctus.
Peaks are same as Fig. 1.
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Table 4. Sugar composition of polysaccharide in Urechis

unicinctus
Monosaccharides” Peak area(%) -
Xylose 1.30
Mannose 3.25
Galactose 1.01
Glucose 56.25
N-Acetylglucosamine 30.49
Rhamnose 3.48
D-Glucuronic acid 4.22

UCalculated from GC analysis, considering the total am-
ounts under the seven monosaccharides as 100%
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Fig. 3. DEAE-cellulose ion exchange chromatogram
(3.5X12cm) from 80% saturated ammonium sul-
fate fraction of Urechis unicinctus.
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Fig. 4. Gas chromatogram of carbohydrate component
in trimethylsilylated derivatives of glycoprotein
from Urechis unicinctus by DEAE-cellulose ion
exchange chromatography.

Peaks are same as Fig. 1.

Table 5. Contents of sulfate ester, chondroitin sulfate
and polysaccharide in glycoprotein from Ur-
echis unicinctus fractionated by DEAE—cel-
lulose ion exchange chromatography, and sugar
composition of polysaccharide

Items Content(%)
Sulfate ester 2721052
Chondroitin sulfate 3.93x0.01
Polysaccharide” 17.82+1.00
Monosaccharides”

Xylose 1.94
Rhamnose 0.63
Glucose 38.25
Fucose 18.32
Galactose 3.48
Mannose 4.02
D-Glucuronic acid 12.31
N-Acetylglucosamine 21.07

YDetermined by phenol-sulfuric acid method.

DPeak area(%) calculated from GC analysis, considering
the total amounts under the seven monosaccharides as
100%.

Z(23)0] B a4l bl of nlsh 2084 = A
vl 37, chondroitin sulfates] 382 3.93% % et
who} pohla Eekel] thatod TR 17.80%2 1}
eyt oo glucose”} 38.25%, N-acetylglucosamine®]
21.07%, fucose”} 18.32% 2.8] 3 D-glucuronic acid”}
AA o2 12.31%F A skargle] A A2 90% e
e At ol s AR 2 NES T b RE
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8 FA ojulxAtez vehded, 54 AxH NE
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alanine®} methionine® 50% A% sttt
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Table 6. Protein concentration and amino acid profile
of glycoprotein from Urechis unicinctus by
DEAE—cellulose ion exchange chromatography

Protein"(%) 51.41+0.49
2 3

Amino acids fe/irlr(l)sli g/16g N (AX/’ll(‘)‘g )
Aspartic acid 5.96 9.89 12.28
Threonine 3.07 5.09 6.33
Serine 2.38 3.95 491
Glutamic acid 6.91 11.46 14.24
Proline 2.56 4.25 5.28
Glycine 274 454 565
Alanine 3.29 5.46 6.78
Cystine 0.15 0.26 0.31
Valine 374 6.19 7.71
Methionine 0.71 1.19 1.46
Isoleucine 2.67 443 5.50
Leucine 393 6.52 8.10
Tyrosine 0.12 0.23 0.25
Phenylalanine 2.22 3.69 4.58
Histidine 0.41 0.69 0.85
Lysine 3.63 6.02 748
Ammonia 1.69 2.81 3.48
Arginine 2.34 3.89 482
Total - 48.43 94.39 100.00

PDetermined by Biuret method.
f)Amount of each amino acid
#Sum of total amino acid
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Fig. 5. SDS polyacrylamide gel electrophoresis pattern
of glycoprotein from Urechis unicintus
*Low range standard molecular weight markers
Ovalbumin(46kDa), Carbonic anhydrase(30kDa)
Trypsin inhibitor(21.5kDa), Lysozyme(14.5kDa)
Aprotinin(6.5kDa), Insulin(b)chain(3.4kDa)
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unicinctus by DEAE-cellulose ion exchange
chromatography.
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