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Chemical Composition of Glycoprotein from Boiling Water Extract of Sea Cucumber
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(National Engineering Research Center of Seafood, School of Food Science and Technology,
Dalian Polytechnic University, Dalian =~ 116034, China)

Abstract: Aim: To analyze the nutrient compositions of boiling water extract of sea cucumber, a by-product of the processing
of this valuable seafood. Methods: Glycoprotein from sea cucumber boiling water (GSCB) was prepared from by alcohol
precipitation, dialysis and lyophilization. The components and molecular weight of the crude glycoprotein were analyzed by
high performance liquid chromatography (HPLC) and Sepharose CL-6B column chromatography, respectively. GSCB was
hydrolyzed, derivatized with 1-phenyl-3-methyl-5-pyrazolone, and then analyzed for monosaccharide composition by LC-
MS. The amino acid analysis was carried out by HPLC. Results: Two kinds of glycoprotein in GSCB, with molecular weights
of 964.3 and 2.5 kD, respectively, were identified. GSCB was composed of glucosamine, mannose, galactosamine, glucose,
galactose and fucose. GSCB contained 8 kinds of essential amino acids, which account for 38.38% of the total amino acids.
Besides, the content of semi-essential amino acid, histidine, accounted for 13.21% of the total amino acids, which was
the most abundant among the 18 kinds of amino acids. Conclusion: Boiling water extract of sea cucumber contains acid
mucopolysaccharides and a high amount of essential amino acids. It is a good nutritive material and can be developed into
functional and healthy foods.
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W2 (Stichopus japonicus) XEIR — KIEVERE NI
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Spectrum/A & ;  1-ZE -3 EE-S-pk ek (1-phenyl-3-
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K FIPMPH: R A7 A AR AT B 4L AT
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JRE A WIS E TR WIS HE4.5kV: BA
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W, PR e, BEAZ, H0.45 pmB LR
JE, B0 pLifEfe.



XK 53D

E6mill=

2015, Vol.36, No.0§8 127

i B 4. ODS C il A (250 mm X
4.6 mm, 5pum) ; #IR27 ‘C; JiE1.2 mL/min; #
K360 nm. WEHAHA: ZHE-K (121, VIV) 5 fish
HIB: [EARL15r4.1 g, MIKZI950 mLiEfE, UKESER ApH
%6.4~6.8, HN10 mL N,N- - HIEHEE, KERE
1000 mL, 0.45 pmfFLuEMRLIE, /5 M 10 min. ¥
Wt 2 AR TR

£1  GSCBEERA AT B Ch B e &1

Table1 Binary gradient elution procedures of liquid chromatography
for amino acid composition analysis of GSCB
Fp i Fl/min WL EALA R 0 % Kk
A B

1 0 16 84 YRR

2 0.3 16 84

3 4 31 69

4 9.5 36 64

5 17 55 45

6 28 65 35

7 34 100 0

8 36 100 0

9 38 16 84 KRR
2 SR5nt

2.1 GSCBHYLH R
1 L &K B WA BT EUE 5 T-#1263.7 mg, I
Huba8RNRESH6.23%, EHSENRESH
13.57% . RS KERPEERES >, TUFESR
SR, SREMAENEFREIGSCB, ITHESE
SN110.5 mg/L. EHT G P29 BObE & & 16 3] 5 & 2 %
11.87%, HASEMINFIRESE25.47%. BHTENTRER
ETRKEHS, WEBAEASERIEG. 325
b fl SEME TR T SR P A 260 B A A A i R T
wmIN, IS ES T HEREN RS &5, 7, GSCBH
EAERIES 0% = S L=
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Fig.1  Elution profile of GSCB on a Sepharose CL-6B column
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1A 1, GSCBEESH2 MRy FHiEN, Hhi
KB 14 TR 2089643 kD;  BUMUBEE A4 T
JREZ82.5 kDo RIVRAE 3% B B s 1 o Pk, B2
R A2 AN TR R R A BLTE B A R R
Fr 2 -

120
115
E 110

105

100 £
0 10 20 30 40 50 60 70 80
[ 8] /min
B2 GSCBRySEBB A LEE
Fig.2  Elution profile of GSCB by SEC chromatography
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Fig.3 LC-MS analysis of monosaccharide composition of
GSCB derivatized with PMP
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B N EEAE TRIE (BI3) o X REFRHE SRS 0 L g
[8) 55 J5 A EE X GSCB Y s 2 BRABEAT e 5 DA i T AR 0T
PR AT E B . HR2W A1, GSCBE A6 Fl bk,
HARE A H R B A GSCB I )
X GUFSARBERE 2 B — PR VLR 2 B R A
W R W VR 22 B — R A PUMOR . Ukt St
B 15— RS ARG, PRI GSCBARA A e H A HH
FAE BV TETRE. BLAh, HIMIEP NS R A A
RPEGIIR R A TR R R AR, RS K B s 2 A
e TR A B (23.81%) A RBE R AR FL AT e R A
PUI R e B 1 -
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Table2  Monosaccharide composition of GSCB

B FUREER HER RURRAR WER RAW R

PREARAl/min -+ 1171 12.79 15.86 29.80 3220 43,65
TR 599743 1272985 65590 299422 116223 743780
NGRS 1920 40.75 210 9.58 372 23.81
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Table3 Amino acid composition of GSCB

. R RIERER o = HE REREA

FE o RER g ﬁ(m%f:ﬁ FEORER (g, ﬂ<m@§/gj§)t
1 Asp 7.10 13.92 10 Met LIS 225
2 Glu 644 12.63 11 Cys 043 0.84
3 Ser 254 498 12 lle 273 535
4 Arg 2.69 52 13 Leu 402 7.88
5 Gly 249 4.88 14 Phe 347 6.80
6 Thr 286 561 15 His 7.64 14.98
7 Pro 21 543 16 Lys 3.88 761
8 Ala 1.84 361 17 Tyr 1.69 331
9 Val 357 7.00 18 Trp 0.51 1.00

XFGSCBREAT B /K AR A, I b v ot % i3
ITHE, S EIGSCBRY S MR A R IEN, WR3IFR.
MR & E AR 2128 (Food and Agriculture Organization
of the United Nations, FAO) Flt 5 BAHLA (World
Health Organization, WHO) #E#£HE AR & =, it
TR AR FEE EME (essential amino acid, EAA) 5
M HER (total amino acid, TAA) HGAB SN 7E40% /A5,
EAAEJELFESILES (non essential amino acid, NEAA)
LA K F60%% . MEIATLLE Y, GSCBHI & 4718 fil
A, HPEHES M AMEEAA, HHELEAA/TAAN
38.38%, i HLEAA/NEAANG2.28%., B4k, b
ERPHEARMN S EEIS MAEREE T E, 5
TAAELHIILFI13.21%; KGR & & L N4.65% . Hta]
W, RZKEMRFHEARS NEEFRELD, EEEHA
PAAb 7 AAEAA.
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#4 GSCBLEREEMARITHN
Table4 Essential amino acid evaluation of GSCB

oo omwp WSKEREER MERARZLR FAOWHORHE ABEEAR/

KRR mﬁﬁk ﬁﬁg)ﬁk ﬁ <§n§g>$ ) <m$ Xﬁfp) MS G5Bl
| Ile 54 40 25 331 1092 0825

2 Leu 79 70 44 534 0914 0753

3 Lys 76 55 34 441 L4 0880

4 Met+Cys 3l 35 22 386 0718 0409 3o
5 PhetTyr 10.1 6.0 38 5.65 1358 0913 '
6 Thr 56 40 25 292 1144 0979

1 Val 70 50 3l 410 LI152 0871

3 Ty 10 10 06 09 0850 05ls

# GSCBRE FIEAAZL % 5 FAO/WHO & ¥ )& L R
P73 b 1R A R 4 X8 85 B 1 o (19 2 2 R A kA7 L
B HE AR IES (amino acid score, AAS) . L2 IF
4y (chemical score, CS) FlFHERIMIEE (essential
amino acid index, EAAD) ($£4) . HIEF40T50, HIR
Hl R IR AMet+Cys, Btz A HAAS K CSEE 4
I KT 1, WHIGSCB EAARMU S B, HA A
Ebfl ke 7 RSB R E . EAALE#EE100, &YEA
EhrEEE A EAA BB, 415, GSCBEAAIL
Eik73.97, SmaE T EXER (52.58) SN E e
PP 5 AR E AR A, Y
fis, BEEEE, AN EDR. o, s s

BHAASEE, WK AN T R AR AR
AR, PEIASE R RRA R, BERE 2 AT
(RI58 —PRIVEEIERR, TR FLEI RIS -

3 4 #

ISR ERBEF=h A KEEEREE AR, Hp
FHNA N T 259643 kKDA4r T i B 41°42.5 kD
)2 Rk 5 . GSCBHY R M — Fh e PR 2 2 0,
THEEE AN, H B, "I, A, A
BE AN, HEORS P EA I8 MEER, HhaaA
PREAA 8 Fli. H|Z /KB AE IS Tk F2 o 1 28 57 )~
W, HEH SRR SRR, R A B =)
FIZK BT TR, Wit mE E RS SR
INTRERE, WD FIRIIRY, R 5 ke . Hobk
B ARG S8 G TS £ T IR B 7.
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