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Amino acid composition of peanut worm Sipunculus nudus at
different growth stages

DONG Lanfang', ZHANG Qin', TONG Tong', XU Mingzhu’, CHEN Jianghong’
(1. Key Lab. of Marine Biotechnology of Guangxi, Guangxi Institute of Oceanology, Beihai 536000, China;
2. College of Animal Science and Technology, Guangxi University, Nanning 530005, China)

Abstract: We compared and analyzed the nutritive components and amino acids composition of peanut worm ( Sipunculus nudus) at

larval, juvenile and adult stages. The crude protein contents at those 3 stages were 56.46% , 66.40% and 74.84% , respectively;

the crude lipid contents were 2.51% , 2.65% and 2.95% , respectively; the crude ash contents were 30.89% , 18.88% and

7.86% , respectively; the total sugar contents were 8.35% , 5.81% and 5.62% , respectivley; the moisture contents were

93.54% , 89.04% and 85.95% , respectively. With the growth of S. nudus, the contents of crude protein and lipid increased gradu-

ally, while those of crude ash, total sugar and moisture decreased. The contents of most amino acids increased significantly. The con-
tents of Glycine (Gly) and Histidine (His) at the 3 stages were 2. 90% , 6.94% , 5.57% and 1.15% , 1.51% , 1.48% , respec-
tively; they increased significantly at larval and juvenile stages (P <0.05) ; at adult stage, the contents of Gly decreased significantly
(P <0.05) while that of His remained relatively stable. The EAA/TAA rates at the 3 stages were 31.98% , 27.56% and 32.61% ,
respectively, whose difference is significant (P <0.05). The DAA/TAA rate at larval stage was the highest (58.76% ), but there is
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no significant difference between juvenile and adult stages (P >0.05).

Key words: peanut worm ( Sipunculus nudus) ; nutritive components; essential amino acid; delicious amino acid

Ji i B B ( Sipunculus nudus) IRFRERE R, 4
s, AR BRSYIT WA, RIETITHEE
B, JRERE, ITEERR, TRERE, N
WK PRI T AR, T2 TR BT
RPGFER, P EEBESFELR, B T
R JTRMGERE, R X SRy
B, R EARAKX M KBRS s
=, ks B A, tRiEsEE, ESEA
Fi. ZMEERMMEBITR, FAWHELRE
2R, R—FETARNEZIRE . (P EARE)
LR, TERAEAREXRII, ERARER
T BZREA FiopF k. SHRRESE. BUREEZ
BrER MM B S H SRR, BERSTRITTHL
LR, &R FENELR. MiETRY,
HARBUY) & H R R BB ik 55.3% , B A R
FR(3.12% ) . K5EM (Arg) (6. 72% ) K NKLTHR
HB©, BAYIRST . SRR MR B LA S
Ty, X0 R G EA W B IR E
Mo

LAER, BEE TS R EATE HE AR R,
HFRFE Y 7E A B R R i (B BAAET P AR
) BHGE, HEFMERZE TR RA 5
Kk BR, ERIEHETETEE R ED
KBRS ATEF Y BRA
S R A O Sy T T — e T,
HRTF AR A KB BT #s 2 HUR N & R 4R T
FEMARIARIE o K@ Tr#s A | HE R
IR HL B 3 2 IR o B R R A AT 20 # b
B, B TR MERREH BT ERIRAEIRE
BT ZESR, LR E IR EMZE SRR
BE— BT AT ST R SRR AR o

I MRSTE
1.1 HHRRIE

I # B A (400 k72, Ttk R
DR AARKGE, AKA50.6~1.2 cm)
FIREHL (100 &, 2 AR A RFTHAEK
DAAZERNMER, FKHN2.5~4.0 cm) RIRTF
PIIFEIT I BT H EWTRIE T AN TR, R (50
%, KA 12 ~ 15 om) T PDHIE B 1 X AL

TR X BB A= T o

INER A R UR T4 (Coolsafe 1104L, F}32
LaboGene /A &) H ) ; FOSS #l K E &AL ( Kjeltec
8400, Hitdi FOSS /3 &l i &) ; FOSS Jig iy 42 B X
(Soxtec 2050, Fid FOSS AR ) ; Sk, 3%
Rl E M 8 3h 7t AL (Sykam S433D, 7 [
SYKAM A& H &) .

FTERNEH =M. 28, thF. W, W
BR. TRERM . WRERREPAIEAALEN, Yharthal,
FREFERK
1.2 HRLE

FTERRFEMFRLRER, AENEARAL
MG KRG Y2 ~3 d, HERFE R BY )
FIFF BN BUARE, 54 R —i2 R g4 K
SEFEREE, 2% TG, BRAK, &/,
1.3 MEF*
L3.1  — 88 I I E K4 GB
5009. 32010 7£ 105 C ¥ FEfaiE Tz ; &
B GB 5009. 5-2010 Fi 49l & Ak "™
fgMitk GB 14772-2008 FI& g vl &5 I«
4 F GB 5009. 42010 AR kil ™ s BobR A
B BRER I Z A 7 pl g Y
1.3.2 EEBRHNE  SEROIERFRE
KR, REBUEEE 7.5 ~25.0 mg HRES T 20
mL K& KMAEH, A 10 mL 6 mol - L' £h fig
(HCL) (% 0. 1% 251 ) , HHESEiBRE, BT
VKK 10 min, FEEAES 1 ~2 min, BHR
RGN AF R E, REEHE; BKMREET
(110 = 1) CHEEMEF /KM 22 h, KRG
. B4, BLO0.5 mL KRR T 60 CUATFHEET
DUREHHERR B P i T4, A0 2 mL AL 5 R B R
(0. 12 mol - L™ ¥ FR-Fr X BR =8N ZZ wh ¥, pH N
2.2), F30.22 wm §F2id A U8 S T E o
1.4 RS

K FH SPSS 13. 0 Xt s g h A7 7 24007, &
ZFRRNBE, WIHIT Tukey ZH HE, BEMK
-k P <0.05,
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Tikg BT RER A2 KBS, ks BUK
g BRI R RS (R 1) o J7ik 2 4l i A#E
HAEARIK S R BUR R, 4 AR 2 U
i, FEHRA AT R RAE I E PR R B K 4 A A
ANBNTERE B A, LR 4l R AT REBA HE i E
BT, XL E Y TRA A RER R BUABTS
HR gl SR AR 43 R e A B RS TR 2R g
Xt 3 AP A B BRI B R B, R
WL T IR 7 % B BB B A BB =
FHA 2 A7, HJR PR AT RER 2 XS T M 2

AR A 2 DM, AT RBE, X5
ST H O ke B R &) OB R A B R I 45 SR
—3, (HEKWERGE SRR, B
BHRESHIAD 74.84% , T —MRAK(<
20% )2 | iR ( Edible mantis) (67.04% )% 3
% (Apostichopus japonicus) (49. 58% ) **) FnFf i1 ( Tri-
onyx triunguis ) (71.84% )V B8 B B & 4 BCR
2.95% , AWLIrKERHBRE—FIEEN . [KIRI KT
WY

®1 FRAEREZEHMRARERNETES

Tab.1 Nutritive components of S. nudus at different growth stages %

HIFRIT 4l HE 2 B

nutritive component larva juvenile adult
7K 43 moisture ( # 5 fresh) 93.54 +£0. 13¢ 89.04 +0.05" 85.95 +0.17*
tHZEH crude protein( T3t dry basis) 56.46 +0. 14° 66.40 0. 12" 74.84 £0.17°
HUARME crude lipid(F#3t dry basis) 2.51+0.03" 2.65 0. 09" 2.95+0.11°
HLK 5> crude ash( Tt dry basis) 30. 89 +0. 16° 18.88 +0. 08" 7.86 +0.22*
JEBE total sugar( T2t dry basis) 8.35 +0. 16" 5.81+0.11* 5.62 £0.07*

M RIPFTAEGE N 3 ANEELNTIHE = drf; AT AR FEARE Z MRAFEREER(P<0.05), FRFEL

Note: Values are X + SD with 3 experimental replicates; values with different superscripts within the same line are significantly different (P <0.05).

The same case in the following tables.

2.2 FEBMAMBS ST

BHTRILNE 17 FEER, ARAEKREH
Bt B R AR IR 2. Ttk B U = 5
PRAUSA —E A, RAER (Asp) . BEAR
(Glu), HEMB (Cly). WAMK (Ala). AR
(Leu) . MiZMR (Lys) 1 Arg i35 BAHXTBH, Bt
R (Cys) R 3 MAREKEZTH BT
EHRMEFER S ' AN 24.85%  45.43% F
63.33%, AILUEH, MEEKMET, THKER
FHEMRBREETR(P<0.05),

Br Gly FIZH =R (His) 4b, HABEIERR K & &
HIRETT A% B IR A R T RN (P <0.05) o J7H
EH Cly SR7E4) R AT BIHE BB B B & 7w (P
<0.05), TiE) AL H B Br 2 BRI Cly &
NS SHPRE E R, T H RS EEZY N
AR (Met) | IR R FALEH ™, Met & R7E
HE SR 2 R R By Bt g i, JEFER A Gly, X nlfE
JEBTFEH Cly SRR R . His & & 7E4) R
REDIHERGrB R E TR, AR AR G B TR

B25, WA His 858 E, His —HEHARNZ
— PR TR EEERR, B hsh Wik nT DL Hy i i o e
Ri& 8 His, FEEPFRIIRA, AR
YR His (196 BUE A BB B HAVLKIE# 4K,
B R BAEShY), AR B h#hFE His tLARE
mERET,

KPS BRI AR Z Z R R R B,
. AREE . MR, FEWLAREFRWRAE. ERs
KT MBI TR R, MRBERE
SIFTRFIAE KR E B BRI Z: (A. japonicus ) 1R BEE 57
B R BAERABREIN, RSERKEE IR EE
MR S INEHE; Asp. Glu FIZE TR (Ser) 45K
WoaRERN S BRE—EHBRANEMERKE
REEFEBEE Arg ENHES KF RS
BoghiEE, BRXFIABRSHS®RBERS;
Met FIZRPAZ R (Phe) & BEZEHI S 04 K #2 8
REo ETRE B T AR A K B Bedl M 21 4
( Erythroculter ilishaeformis) JJL A H i & 5 B8 4H %,
ZER RV A A P R BRI E F IR K 2
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Tab.2 Percentage of amino acids of S. nudus at different growth stages (dry basis) %
BEM 4 HEH B
amino acid larva juvenile adult
REE T Asp 2.37 £0.04* 3.92 +0.08" 6. 12 £0. 08°
FE R Thr 1.14 +0. 00" 1.85+0.02" 3.23 £0.05°
25 Ser 1.12 £0.07* 1.76 £0.02" 2.48 +0.02°
A58 Glu 3.28 £0.07" 6.81 £0.13" 10. 66 0. 04°
H4&® Cly 2.90 +0.03* 6.94 +0. 04° 5.57+0.07"
AR Ala 1.58 +0.01* 3.42 +0. 06" 5.61 +0.01°
Bt Cys 0.31+0.01° 0.35+0.01" 0.41+0.01°
iR " Val 1.04 +0. 04" 1.54 +0.01° 2.38 +0. 02°
BER” Met 0.50 +0.01* 0.89 +0.02" 1.68 +0.01°
RS e 0.80 +0.01° 1.27 £0.03" 2.31+0.02°
A Leu 1.51 +0.03* 2.61 +0.02" 4.69 +0. 03°
B BR Tyr 0.77 0. 03* 1.19 +0.01° 1.99 +0. 02°
HNER " Phe 1.06 +0.07* 1.53+0.02" 1.90 +0.01°
ZHHE M His 1.15 0. 06* 1.51£0.02" 1.48 £0.03"
HER " Lys 1. 64 +0. 02" 2.85+0.05" 4.46 +0. 05°
KA Arg 2.78 £0.05* 5.62 +0.07" 6.27 +0. 02°
i & &R Pro 0.90 +0. 02* 1.41 +0.01° 2.09 +0. 02°
BEER TAA 24,85 +0.41* 45.43 +0.29" 63.33 0. 16°

Note: #*. essential amino acids

R3 FRERZREMRAEERSERHAMIFE

Tab.3 Characteristics of amino acid composition of S. nudus at different growth stages %
EiE 4l HE 2 B
index larva juvenile adult
TR EAA(TEIT dry basis) 7.70 £0. 14* 12.52 +0.03" 20.65 0. 03°
RIREHER DAA(TFEIT dry basis) 12.90 +0. 16* 26.70 £0. 38" 34.23 +0.09°
EAA/TAA 31.98 +0. 72° 27.56 £0.24" 32.61 +£0.11°
DAA/TAA 51.92 +1.32* 58.76 £0.47" 54.05 +0. 26"

BT REES, HARMSEER T RERBHEAERHA
B, ZEPIFE 3 st (Amyda sinensis ) R [F) &
B OB AR R IT L R I, BTl 15 FhEEE R
T A Gly 5 B 4l 30 I 35 1 T 8 00 0 o
W, A 8 FhEEERR I 4 I B R T REE
76 MEAEREE 3 T EBELAREER . TTHHER
AR KR T HrBea FE MR A58 21 A
haeE RARAMZESR, XAReRsiMEELE

FRHIAFIA ARSIk B AR AR LT O
B R B B AL SRS BN AR, FE R AT
RERITI B SRS ARRIS R EDR, #EARE
PARBE, A P35 FE AR W o
2.3 FEBMAMIFES T

Tikd B R g L HE B BR B T AR
(EAA) /7 B & 2 B (TAA) B9 2 b2 5l 2
31.98% . 27.56% F132.61% , BFBEZER, K
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B>l > W, SREENE Leu Ml Lys(R3),

SYE RS RS OBREBRTH S 2
PREEERR (DAA) A A& &, itk B H DAA £
A Asp. Ser. Glu, fHZ 2 (Pro). Gly #1 Ala 6
i, SAEKKEE DAA 5 TAA WA 4 43000
51.92% . 58.76% F154.05% , # R &5, HEM
BT B 257, & T4 56 (Epinephelus septem-
fasciatus) (45% 245 ) « K3 £ ( Pesudosciaena cro-
cea) (42% ) F1# 2 (Sparidae) ( < 30% ) 2> | 5x

7k B H PR R S B LA
3 4hig

GBS AR LR E T BT R R E
IR B REERRH AT B, BER T A% B IR
MAERKRE, HEFRHBRRET —EBRENZL,
BRI 1) EEITHERKER, HEBM
HUIR T & 23S, KRR SRR 2
RESES; 2) I R RARKE T EEFER Gy Ml
His 4, KEBIEEERR K E 205 BAE—E Hr BL A B
EIERMERETRETR; 3)3 MKHE
Tk B H EAA/TAA RAREZR, RHR&ERE;
DAA/TAA FEHU R, SIRFR BT B ER. X
TOr i BB FRAEBRRT I =, DARIE T %
B B X A AR A LR ) R T R BT S AL
77, LW REAR AT BB EFRER.
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