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The Nutritional Components of Enzymatic Hydrolysate from
Sipunculus nudus and Effects on Anti-oxidation
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2. College of Ocean, Hainan University, Haikou 570228, China; 3. College of Life Science, South China University
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Abstract; The nutritional components in Sipunculus nudus after being partly hydrolyzed by papain
was systematically investigated. The results showed that the enzymatic hydrolysate lyophilized
powder riched in oligo-peptide (average 3. 73 amino acid residue), mineral elements(P,Fe, Mg,
Mn, Zn, Cu, Se, and so on) and all the essential amino acids. The hydrolysis products of
Sipunculus nudus with an enzymatic hydrolysis degree of 26.79% contained about 60.60% of
oligo-peptides which average molecular weight was 447. 6 Dalton. To study the anti-oxidative
effect of the enzymatic hydrolysate of Sipunculus nudus,the hemolysis extent of red blood cells
was detected by spectrophotometric methods,and self-oxidative inhibition was studied using the
1,2, 3-phentriol. The results demonstrated that the enzymatic hydrolysate of Sipunculus nudus
had evident antioxidation effects. It may be the source for functional food.
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7 k¢ &2 81 (Sipunculus nudus) , B H, BT
Wiyl ERBL. FHERBHY. FRE
BMNERE.REHE. EEEOR.ZHEER,
METE . B—FRIERANGRE. RESHGR
FIERTHEAMGANE ALK ARAED
GARAFEE, BB . BERHE . %RE. R - BREHE
BARE K . 1% B #h B 7% 0138 5 R 4B R BIF T AE, AT
BWITEARPA FEET WER%. EREEUR
BLFERAT/RPSE, BT HEER . HEE
BAALBESESMRRAESESARRSY.
HTEAFRME#ATENIANA  FHRAAKR
EOABMRIGER SWBREYHEEAE. &
ERAR KIBAKRFISTHRRURBRY +
KRR, BRSO RAAREHRTTH
REERHK-RATRESFEMIXAEDEYE
R,

1 ##5F %

1.1 HEREER®

Fr#% 5 ¥ B 1 (Sipunculus nudus), 1§ § % O
A7 ¥ 7 o T 35 T M O T RO X M K
#E 12 em~15 cm &% 1.1 cm~1. 4 cm, K& 10
~13 g, RBFTRARHRNR, B, AE20L2)
g HEFENXEXEHY LR,

AMEOBH  BAETEREYEHA &
7251 6X10° U/g, (N FEH XE Waters B
WA, 78 H Perkin Elmer Elan 6000 /%
BESHTRIENS.
1.2 HE , ‘
1L.2.1 #&&®5%k HFHRELRIAE AEX
KEERY . THKREMASHEERBK HEH
NEEEBRREIK G,
1.22 —RERKRFINFE KFWUEXA
106 CHETR . ERENS HMEANERARE
LR A Bk R W R R R R B B K4
ERFERKAE, BHMERARRHLAE.
1.2.3 BN ET % BRIBERSK. A1
mol/L NaOH ¥ pHEZ 7.5, KW R EW
0. 1% ~0.2% M A (w/WRARELBMEST
HEBKPEWOCKATER RGHMBEBRER
VREES CKBRERRSEREPEZRYS
RR-FRMB 4 h SRS, A ESR 5 min KELL
KILEEMRNL . REKBBL 8000 g FHHESL 10
min, FEBRNRECEHPBRR SREBRRESE.

AHETREBREGHFSEAEMBRER.
1.2.4 BEpsWERFE EBRUIERIA
ERAJEHRKRSBER 1.2.2; HEEEERT
B SRR P B R T 5 RO XA R
Wi, .

BEMSH %A 6 mol/L HCI 7 110 “CK#
B 22 h, 2 Waters BB AH A KN E, B
PICO. TAG S &M, EE 38 C,EB AR 1
mL/min, 3K 254 mn, RHAEBRKREE, G
MERER . WANSERPRACER,

K@ DHRHHED . DH = (FEEEL
FER/ESTERER) X100%

KA FF K it 8 . PCL~100/DH

KA FEHHXN T FRENTE . PMW=PCLX
EEMTPHHEAN I TFHE. HERTFHHNLST
FE&H 120, ,

¥ % 5T £ #] & : Perkin Elmer Elan 6000 & &
BASEFRE(CP-MOKNE BhBEERE
0.72 L/min, 3B EHIE, & A B & &, g5
& it 6] 300 ms,
1.2.5 s&mHpRfkm s ‘
D My H. O, S0 S5 i o3 #IE A

/NBUR R BR UL, AR HLBE ML MK, 3 000 g TR

LA, A KPR 3 KL R EB K 0. 5% 8
BEA BZEER InL, MAFRKENKEY
B BJ5M 1 mL 10 mmol/L # H, 0, B 3h K KL,
37T°CHEH 1h, AL K# B 6 5,3 000 g B 5
min, L 8 415 nm BOEEDT, WHE D=
[A415(CK+H202)_A415(H202+ﬁﬁ%)]+Aus
(CK+H,0,) X100%; % ¥ (%) =1—MH K
(%), ‘

D BMRYNSE=BaALKNNHER B
50 mmol/L pH 8.2 #§ Tri-HCl 2 R B H AR %k
ENSEYER BTAREKENEEY BN 4.5
mL,fll A 10 uL 45 mmol/L §$ X =& ,25 CF
W% 325 nm AR YE(E , B 2 min #]E—1K,4 min
PSS, TR R R,

2 %R55Mh

2.1 ERAEAR

FHRERZWMEKSRESEN 73.33%,. &
HAFRBSBEBE)SFINHEH 19.67% . . KA
4.65% LSRG 0. 18% . M HF 1. 42% ., AN E
BESFIERSERBARFAEEARNKS S
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BEHYFEHE.

2.2 BRUEEAS
RINTHEABBRYETHPES K,

W BEARSRESHK. iR 1 TLURHA, 8

BYITERIANERENY T EXPRERS SR

VIR 87. 80% WM EEM ST RWEAN 7. 64%.
1 FREBEMBUETHOEIEASRESN

Tab.1 The general composition of the enzymatic hydrolysate

lyophilized powder

BE, KA FFHYHEN L FHEE(PMW) ) 447. 6.
BREKENRYEARRAREEZNELE
FMERNEOXRRYNESKRIFRAHR2
BkF 3 Bk, F XRA LS HEEER ., A%
EERYLRSVEREEERN/DMKESY. #
AREERRHEFRME. :
22 SHEERABOTHRERERIN
Tab,1 Contents of amino acid in the enzymatic hydrolysate

of Sipunculus nudus

N TR % mamnx PEAR ppmmy MESE/
HEQ 69.02 K& EM(Asp) 59,03 FHEM(VaD” 20. 08
EJ 60. 60 HEM(Gl)  85.92 HFHREM(Me®  8.39
HEEAER 5.27 #HEM(Ser) 21,56 B &L (Cys) 0.79
BE RS 0.59 HEHBR(Gly)  46.42 FEEEK ()" 19.31
8 | 4.80 HEM(His)  28.47 HBEEM(Lew*™  31.99
. T : 15.70 HEM(Arg) 7434 FHEER(Phe)” 21,18
K45 9. 44 HEM(Tho " 29.62 HMER(Lys>" 44.01
2.3 EEBA WEM(Al)  37.40 UFHEEMEAA) 174.58
MEZAEE, FEEUBEY RILRIE 17 HE®Pro)  26.61 HEBMEE(TAA) 570.07
HEEREABRAI. AGNLBEERTR  mamaw a0 SREEREHN .,

BE,SREERYLE(EAA/TAA) ¥ 30.62%,
DHERERSIEL T ELEMN HE(EAA/NEAA)
EH 44 14%, AE—BXMBAUERLE A5
MEERE HERIEKS RLER. HER.
BERGNEREER AER.FEABRNERE
MIBORR, FERAMXLEMAE RS0k
EMERMEREN, RARNERROELER, &
33 2 A ST, S KT BE b AR P 2 R 19
EXEHEEAEEELATFRIFNIHEGRES
B HEEFREBSE NS, ERE HEAREN
EAEEIWE KT O E OEER, B YO
REW HERTFRUGENLEEER.WGE
380 104 S BB A T I L 45 5 o BT AR 0 45 19
BE. FHRESMEYFOEERSERS,LE
Meltm AR RIE A 2%,

MELATUERH, FREABBYHBRE
MERBE VRS EER. RPRERN, F
BEABEYHLEALERSENE AATAK
4 T R A
2.4 WBEWhEHREKEST

BBy PR AL AR R AR 0. 843 2 g/hg,
BERPRRERSRN 3.147 2 g/hg, KIBE X
26. 79% K FEHHE KR (PCLIN 3. T34 EE®R

ERP >« BUTEER(EAA),

2.5 FRRTE
MRITUEH  ABERERYPELTH
RHEEABBCR . HPFH4HBELEREST
. BRYPERBEHILAITER Na.K,P.Fe,
Mg.Ca #l Mn,
#3 FHREINBRYOTELERESY
Tab.3 Contents of some mineral elements in the enzymatic

hydrolysate of Sipunculus nudus
(mg/hg)

— RSB/ EESH/
FELR  (ng/hg) (mg/hg)

Na 226. 63 Mn « 0.64

FHEITX

K 105. 95 Zn 0.38

P 42.91 Cau 0. 24

. Fe 29.73 Sr 0.20
Mg 18, 47 Se 0.16
Ca 12.55 Co 0.01

MELRHWELEREE, T HEEROT K,

 EAERFR ARAMTREREAL PR 3

FYTRORZ. BREZELE RN
RAHERLEHBRESSATAGRYE . EHF
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ABREREBRNE AN TERZTHEIHRAT S
ERORE. B BEE.5. 9. BERAKY
FNREFRBROENEMBETE B KL
BEERRBLATONEEER TR BREER
BRTERAAARENERREROE BHN
ARG R0 B F, 3 B 3R 52 L L B S BB L BE
REELSRAATHEENMER. P& 849,
WEEHETRENREARABE -4,

B E—2e K 7™ & A L g fa , 8¢ M T 8R40 -

AEEFATR KT AANRLTRETEBOF K
BHhF2.
2.6 FREABBANELEAIN
2.6.1 FHEXBRHN HO,#HF A mp
(RBO)# ety Bk ME 4 A, H, O A KR
T RAK, R HO, A B # 5| & 4%
MBI AEEZBIEmE. X% H.O. Kk RFMA
THREAMBYIE, F0ERERE, T HE
BB T 0 4L R R AR A 3 B A 20~200
mg/mL FEKREEENRAN-ENBRXER.
24 BBRYUT HO,ESNMRIHARK(RBC)E MKW
Tab.4 Effect of Enzymatic Hydrolysate on the hemolysis of
rat RBC induced by H,0, ( X+SD,n=5)

Ry
Bm wH
LRE  REREE/ At om
(mg/mL) B/% /%
CK 0 0.228+0.015 - -
CK+H,0; 0 0.781+0.011* 100 0
H.0,+ b
MRy 20 0.7024+0.024% 89.88 10.12

50 0.589+0.058° 75.42 24.58

100 0.5231+0.013* 66.97 33.03
200 0.44710.032" 57.23 42.77

E:5 a L#,b: p<<0.05,

2.6.2 FHREXMBINAFEZNHRLGTH
#R SE=BERBEGTHRREREAEL
RN, O, A &9 E Y, B R N E R T
BEARMERY O, ¥E,7E 4 min § O, £
BT REFEyREE. ATUUERREREEN
FTREAMEYNSE=R RO MEER,. %
RR%ES,

MRS TR, TEERMEYRERSE=R
B RS RLET A B O, 31 % 3R Bl A 8 W vk
Fg M, R R E AR AERBRORE
1LAfER.

3 @

3.1 BBEIHESFNE
THRENMBRYNEZERINERAY FR. 8
BYETHPIRIE 69.02%, FHREBEN
60. 60 %, EMRFHHEKN 3. 3 M EEMAEN
AN W B AR 5.27% . WE B FRIELRIK
MAEME , XM DMRAEEEAERNBEYER
BHRUEHAARERERI RSB R,
UXHMEDN THABEARENRELZHRS
MRARBHYIIR—FREVEATRELR.
£S5 BRUNSE=ZMERLONHAKR
Tab.§ Effect of Enzymatic Hydrolysate on the self-oxidation
of 1,2,3-phentriol( X1t SD,n=5)
MY Assson Assson

REEE/ ; "
(mg/mL) (2 min) (4 min)

i
AA/ At =/%

0 0. 446 0.570 0.062* —

20 0.508 0. 587 0.039* 37.09

50 0.481 0. 548 0.033% 46.77

100 0. 465 0.523 0.029" 53.22

200 0.428 0.473
&35 a H:iB'E,b: p<<0.05. .

NEERABE, T ERBEYLEERE
RMXFL.BRPRERITEIRE, SREXE
M 30. 62N, AHRHERSERE. BEARE
BREORMBE—RAEAER, MILENEKRT
EREEEN. B . BmYTATREESER
GBI BAILE RBEEFBAN. BRYTE
FHEHEEM Na. K. P.Fe.Mg.Ca.Mn #1 Zn 5" K
AR BXETEHNEREENEY IR, IIFEA
GEBTR, TRERABBYETEI—ERNE
TLERERH. .

3.2 BEBVMNREAIIE

240 I R 0 8 R 4B A & 6 B A0 3 o P % L, B
EEASMY R RSNG4 I R
A, AMXEEGERBIGEHRELENTA
MEEAKPIM), RERERGTR, TR NERY
Xt H, O, 51 & i i8 i | AL A A B o 5l 15 A, 88
BROMMBNLNEE, BHFEXNERTIE. ¥
BRELBBRYEMSE-MARLEREFHEN
MARR . RALTEERBBEYRAEEROTEL .
BN RATERAEREMKN L., kNG HE
WELERSTFEREAEAR, MEL WHE. L

0.023b 62. 90
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