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MEGFRGEHSERATR IS ANGEVEHERE. BABTEREREAIRAREIELALBR T EL
5HAN BENEREXRFEY.
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Variations in biochemical composition
during embryonic development of Macrobrachium nipponense

LI Hong, ZHAO Yun-long, WANG Qun, LUO Wen, DU Nan-shan
( College of Life Science, East China Normal University , Shanghai 200062, China)

Abstract: To study the metabolism of the main nutrition during embryonic development of the Crustacea, the
variations in biochemical composition during embryonic development of Macrobrachium nipponense were
determined by biochemical methods . The results showed that water content had a little change in the early stage of
embryonic development, but reached the highest content at the zoea stage. Protein content increased in the early
stage and began to decrease from the late stage of egg-metanauplius. The content of lipid decreased with the
embryonic development stages and increased at the stage of egg-protozoea. All those indicated that protein and
lipid were the main energy sources for the embryonic development of M. nipponense, and they also were the
important sources for tissue differentiation and organization. Based on the variation of fatty acid composition,
DHA participated in tissue differentiation and organization. The linoleinc acid and linoleic acid offered energy for
embryonic development, at the same time they synthesized DHA. > w-3HUFA was concerned with the forming

of cells in the late stage of embryonic development. The palmitoleic acid was probably concemed with energy
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metabolizing . The conclusion is that the variations in biochemical composition during embryonic development of
M . nipponense closely correlate with the development of the tissue and organization.

Key words: Macrobrachium nipponense; embryonic development; protein content; lipid content; fatty acid
composition )
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W TEIME AFHKRS HLsr X FasiwEil 2 TR B LEE L. B A B Y ( Macrobrachium
nippanense ) AR T IFRMIF  REFRHA, +EH, KEIFH, RIMEELAFEIIHITEREZETFLR
PRRESSWH R BAER b XSG B ESRTET TE R, FIBHET T EEA
BTN SHERESEHARTNXR UMELITBRKRATHRVEDFENE.

1 R B

1.1 #%

BEERESEMAEHE. AEEFBICKEKBOET IR0 7 0003 BIEH R .
B R 4h i U5 XV 4h ik BT R 4RI AR O . RBTFEEOGH SRR BIT i, E R4 R
5, FL AR B IS TC 1 4 130 A0 B VR 4 B & A () B BB A, S U X 2 A BY SN D sl R S D B
WA, I ERET O HIRES . BB 1g £4,5 34, T -20CKkBREEM.
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BEARYREENFEECBGEMIIRERENE, L0585 28T R A Bligh M Dyes!” 977 ¥ .
A& 107 88 43 Bt R FH B A8 SO i 15, SR A4 B #E A R 4 (split injection system) ; U B HEREN
60kPa; 43 3 bt A 50:1; K W0 28 B ik #F D iR BE o4 300C; IR R AR F AR, B iR 5 280T ; 16 1 2%
HE KB TR ;AN HP - S(IERYE) . M SRR e R IKBEMECIERG T, IR
Jig i B& B9 AR 88 B (B R 88 € o
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2.1 HEEAEAREBBKTEERZNL

HEBIFERPBHBEH KT SBI 2. 1%, A8 KN R XY 4R EHEEL,
14 61.88% .60.54% M 61.27% ., MiTEJG LT 4hik R BIBEE TR ,H 55.89% , 2 J5 WG 77 4h (ke
AR SR B R iR R A kg ok WL B E APk, A 51K 56.44% .56.77% 1 59.33% . BB &R S
R BERGAEMER K SREABAR,H59.33%EE 76.80% , 1§ IR 1% 29.45% (& 1),

2.2 ERARBARMBEEEORSEANZL

HEABIERBRREEMEARN THSBE(TE ) RAVE T, BHEY I 54.13% , BEHH
56.53% , R AN 55.81% , B KW shiEHI N 58.22% ., G X4 AEBRBME XN SiEmPIPEARS
BREAE T, 0 63.07% M 64.46% ,5r SIE AT — BT A AN T 8.33% M 2.20% . 1B )5 15 4k 8 3 2
BRGEH EARSBAM TR, ARRGEBEN 57.43% , 5iERGEBBE N 51.98% , BR4E
4 42.28% , 4 BB AT — B HAB 2D T 10.91% .9.49% (18.66% - FL o M 1% IR 4h 43 o6 310 B 1% R 4 4 4
EARARORERK(E?2).
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2.3.1 BRAEMTL
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EHHEEH EXTHRBEH A ARSGEREHMBIEIBKRK N25.42% .22.19% .19.03% .
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Fig.1 The variation of water content Fig.2 The variation of protein content
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1.cleavage stage:2.blastula stage;3.gastrula stage;4.egg-nauplius stage;5. early stage of egg-metanauplius;
6. late stage of egg-metanauplius;7.early stage of egg-protozoea;8.late stage of egg-protozoea;9.zoea stage
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VN Fig.3 The variaton of lipid content
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SSFA AR {b P S8 IEB K l, TEEIE G R 1. cleavage stage; 2. blastula stage; 3. gastrula stage; 4. egg-nauplius
ﬁﬁé}é%:ﬁ-@jﬁ:%&gﬂﬁ*,ﬁmm@@é_ﬁ stage; 5. early stage of egg-metanauplius; 6. late stage of egg-
%Lﬁ%%,{ﬂ&?&ﬂ@%%ﬁ@ﬁ%%?%(% metanauplius; 7. early stage of egg-protozoea; 8. late stage of egg-

protozoea; 9. zoea stage
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Tab.1 Fatty acid composition of total lipids for embryonic developmental stages of M. nipponense

R W5 R =380 Hif T 41 7R I Y &l A [IRE ZUN 4Rz 3 1] &R 4K
fatty acid gastrula stage egg-nauplius stage  egg-metanauplius stage egg-protozoea stage zoea stage
Cl4:0 1.52 1.43 1.56 1.96 2.16

C16: lw? 7.99 .19 9.39 9.30 6.34
C16:0 17.04 17.28 17.96 21.83 25.43
Cl18:2u6 24.11 23.55 20.17 17.37 14.25
C18:3w3 20.65 19.59 20.49 16.67 16.78
Cl18: 19 5.65 6.02 6.70 7.12 8.11
C18:0 6.29 7.21 6.74 5.77 7.01
C20: 53 12.71 11.27 11.56 13.99 14.28
C20: 33 2.22 3.1 1.58 2.46 1.63
C20:0 0.24 0.29 - - 0.42
C22: 63 1.59 3.07 3.85 3.51 3.58
Y SFA 25.09 26.2]1 26.26 29.58 35.02

Y w~-3HUFA 16.51 17.45 16.99 19.96 19.49

W RMIMER T, A'BoC: At TFEGB. NEBEGC: AEERBEE T WHEAEE. USFAMRABHMRIEEM: Yo -
BHUFA N -3 RFIBAMABHR T BEM " - "RAKRRKE

Notes: denotation for fatty acid: A:BwC. A: the number of carbon atoms; B: the number of double bonds; C: the position of the first double
bond from the alkyl. > SFA: the summation of saturated fatty acid; “ w~— 3HUFA: the summation of w - 3 high unsaturated fatty acid. ** — " means
unfound

3 it

BABIFMERRE S HMP R YHEEMUE EERTORT ARAARBEN AR S,
KK ERBEMEZEM. BRFERG -HERGEH, RAEREERAKRBRKE, LUgmA
B LB RO, AR . B, B AR R RS (A A B Tk 43 B K08 B F, T H e e
J0 ) 2 4% 3%

BRERPFRAYMIEREBYR, FRINGUEEBRATPHR SENEEYE . HARBFETER
SEAATIER SR RERK, SEHRZEFIBRTHERYENHAELULHAR FEHIHERE X, #
ARHERGEBGE RETRERT KB LA, MEABRFERESENHAXNZPREEREEE
R R AR ERARITHRHE, CHER MERENHELRERAHTEE. MESZFTE
FERETHNHAYRELR SREAEERPELXSTRAS BEERCEVTNEIERSRBELYE, B
M, BARBEXSBARPOEINSAS BENE— S E X, R0 HEBLOEEH
FERBRBERYE, M RRE BT KIBOT R,

Babu'l'X} S5 KB A BEAREERASHMLAMBENER, AHRARZE A WL
MHERGEENERIBRTEEEEM. SRENTLBEIR, EaESEERREFTFEHNE/NE
EABB MEEETHEGRMETFERBTE RRATHHSHEZNSERAEMRBR, 44,
BEERWEES BRECRFEIHATMNSELROMEY R, LEETEDNTHREREAN D
B EEKEARLATOROBZFRS MEARHE . EHEXFTEEHAB MR, LB ML HEFREKX
BER BMESHEERRYE. o, e XTI EEHAER GRS RAIEE SEMIFTEIHEZ
EAUER-NBHEAERSRORXBTEAUEL EREAFeBHAXRNERHECEhIERERT
BEOR IAEREEFHBRRBUATHE IORE, AETR, EBABIFNERET SRS, BN
EOEAPIRLT AFRNBERETFOEEHBRE, X—4i05 Heras FML M-, B S5
HiRE U AELE R R, HRERAI SRR ERRRE TN EMEAY E(GEEAR . S
Xk AN RAERARAE X . DU 5N IE G R 1 PSS B, A 3 TE B R T AR
HX U T E AR YAk R RS Y, EEARERFBE !,

ERPFFTIESS, B A%t o502 0 of B 3t 460 GRS R ARAE R  AZ BT AR LT AR \EPA & DHA % 5 ¥ &
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B, B RO R i R i 4 R KBS R AR HE TR AR L Th %R \DHA %, 30 754 DU MR R, i A & EPA.
ETHABHESHBEKEFIRVBRARS L LN RAHK XHRARR, AEOAE B T B . T # B . EPA A
MR MR R AERRR S N F , DHA & B WA EAK . s o] W, 5R 3% BE A o 3 B A B AR 9 4L R AR AE
MER,XATRESRARISEFEHHEREETHRMKER XS, HIFENEKREARKBTEE —
BABET—K;MHAXBERHBEREEES 25d £4

LREREY, B ARBIFS MR TBRHREA BEMT, X 5SBRKEEC M MBTEKR A S
MRS REM BEHEKAIENBEMAN S EERE —ENER.

+ 2 B P Fesh ¥ B A R I IE B AT 6K BE 384> & AL EPA F1 DHA MR, H A B EFEERS & T3
BTN SE —HETHEAYE, CHE WM TMEER KR, XS I M8 A AR
DHA Fl EPA H 3£, MG X B /5 DHA M1 EPA S BNt IEL T XAl REPE. BF3 % EPA M1
DHA = Z 7776 F 0 i i 40 Fo WP SR M 25 kg b, BRAF A A EE MM 212, H DHA 5 R %3 m s
WL RGERE ML L RET,

KEZRUAETHRENIFHATHAREFLE NN EEZARITS MEMNTRNERRE, LG
A mts-, M A ARBIFKEZ AMEFAIEN B (S w- 3HUFA) M & BERT ER G IE BT G m, &8
HABEAMBRGEYE KBIER, L TR EEZd. KIEMHNISFARNSTEBERKAETEY
e HEEASGTFHE—-BHR.
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