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BEMEERER 3 S dAMFARIEN S EE
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7.9 ML d AUAF i RE T i R AR TR R 3
S dZHfFH (P <0.05) (1), 725045 o mf
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W
1

IR/ %
lipid content
N

w
T

DO DI D3 D5 D7 D9 DIl

B1 EERERRRNEELFE
SREN®E(THEFER)

H TR B AETE I B AR5 B AN A 7R 22 5 .35 (P <0.05)
Fig.1 The change of lipids of M. asiaticus larvae
with different delayed first feeding time ( mean + SE)
Same color bars without a common letter indicate a significant

difference (P <0.05)
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DO #| D3 % F I /G 4E+5F2 0 sn-3 R 2 A
HUIE TR S5 5 n-6 R 5 2 A0S R 2 &
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(29 H#EHF), B T D9 #1 DIl H4rfad Wy (EPA) 5%} BR 4 (DO 41 ) #H o A7 78 2 3 P 25 5 4
C16:1.C18:0,C18:2n-6¢c . C18:3n-6.C20:3n3, (P <0.05), H 4% e Wi e VK 5 %5 %) FR 41k F
C21: 0,C20: 4n-6 (ARA) .C23: 0 Il C20: 5n3 (% 3),

F1 WEHRXKRRMNBEEFEENBABRMSENHN( EHE HRAER)
Tab.1 The effect of different delayed first feeding time on fatty acid composition and

content of M. asiaticus larvae( mean = SE) %
iERrEiN Jig iR & i (T 1)
composition of contents of fatty acids(dry weight)
fatty acids DO D1 D3 D5 D7 D9 D11
Cl14:0 1.15+0.02*  1.17 £0.04* 1.01+0.01°  0.85£0.02° 0.72+0.03¢ - -
Cl4:1 0.35+0.02°  0.32+0.01° 0.28+0.01°  0.24 +0.00¢ - - -
C15:0 0.40 £0.01*  0.39 £0.00°  0.39+0.00° 0.35+0.01" - - -
C15:1 0.57 £0.01*  0.55+0.02"* 0.52+0.02° 0.45+0.01°¢ - - -
Cl16:0 18.20 £0.13%  18.73 +0.12°° 19.38 £0.08"™ 19.40 +0.33" 20.24 £0.40™ 20.33 +1.03"™ 20.68 +1.35"
Cl6:1 5.25+0.11*  5.05£0.08"  4.28+0.04° 3.49£0.06° 2.76=+0.10°  2.27 +0.14" 1.99 +0. 158
C17:0 0.79+0.02°  0.80£0.01" 0.79+0.03° 0.74+0.04>  0.99 +0.66" - -
Cl17:1 0.44 +£0.02*  0.42£0.01°> 0.400.01° 0.38 £0.00° - - -
C18:0 10.60 +0.09Y 10.90 +0.23°° 10.88 +0.07° 11.27 £0.19° 12.01 £0.28" 12.39 £0.27° 13.37 £0.84"
Cl18: 1n-9t 8.49 £0.14"  8.43+0.12" 8.01 £0.13™ 7.82+0.19°  7.51 £0.09*  7.70+0.13°*  8.20+0.28"
C18: 1n9c 0.58 £0.01 0.57 £0.02 0.54 £0.01 0.51 £0.06 0.55 +£0.05 0.53 +0.08 0.51£0.12
Cl18:2n-6t 4.24+0.08*  4.28+0.06*  4.01 £0.03"  3.38+0.26° 1.69 +0.04¢ 1.33+0.01° -
Cl18:2n-6¢ 2.87+0.04*  2.82£0.04° 2.48+0.07° 2.13£0.03° 1.7420.06°  1.45+0.02° -
C18:3n-6 0.37 £0.01° 0.37+0.01°  0.38+0.00°  0.41+0.01° - - -
C18:3n-3 0.35+0.01™ 0.37 £0.04*  0.37+0.04*  0.30 £0.00" - - -
C20: 1n9 0.80+0.01*  0.76 £0.04*  0.64 +0.03°  0.60 £0.04" - - -
C20:0 0.20+0.01*  0.19£0.01" 0.19%0.01™ 0.19 £0.00" - - -
C21:0 0.35+0.01"™ 0.37 £0.04*  0.3720.04*  0.30 £0.00" - - -
C20:2 1.34£0.01*  1.38£0.02*  1.35+0.01° 1.26+0.03> 1.16 +0.02° 1.18 £0.03¢ -
C22:0 0.39£0.00°  0.41 £0.00° 0.400.01*™ 0.36 £0.01° - - -
C20:3n-3 3.67 £0.04*  3.74£0.03*  3.52+0.06° 3.29+0.04° 2.94%0.06° 2.71+0.01° 2.54 +0.06"

C20:4n-6(ARA) 7.74+0.01%  8.29+0.17%  8.75£0.06° 9.17 £0.13°  9.94 £0.12* 10.47 £0.02° 11.59 £1.20*
C20:3n-6 0.28 +0.01 - - 0.42 £0.00 - - -
C20:5n-3(EPA)  5.58 +0.06°  5.57 £0.04° 5.67 £0.04® 5.78 £0.07*°  5.55+0.07° 5.55+0.07° 5.19 £0.10°

C24:0 0.49 £0.01¢  0.56 +0.02¢ .64 £0.00“  0.70 £0.00°  0.91 +0.08" 1.26 +0. 16"

(=]
Ju—

.35 +0.05"

C24:1 0.75 £0.01° 0.82 £0.03° 79 +0.02° 0.77 £0.00° 0.78 £0.02° 1.27 £0.09°

e

.47 £0.06"
C22:6n-3(DHA) 23.54 +0.42° 23.09 +0.32° 25.79 +1.11% 28.06 +0.89¢ 29.25+0.44* 30.47 £0.93" 33.21 +2.01°

Y SFA 32.57 £0.16° 33.52 £0.25° 34.04 £0.18™ 34,17 £0.51" 34.88 £0.66" 33.97 £1.42%° 35.40 £2.24"
Y MUFA 17.23 £0.26"  16.92 +0.24" 15.46 £0.13" 14.26 +0.22° 11.61 £0.07° 11.76 £0.37% 12.17 +0.35¢
Y PUFA 50.26 £0.26°  50.12 +£0.30* 52.50 £0.91° 54.29 +£0.39* 52.27 £+0.63"® 53.16 £1.00° 52.54 +2.79"
¥ n-3 PUFA 33.42 £0.35% 32,99 +0.26% 35.53 £1.01° 37.53+0.83" 37.74+0.50° 38.73+0.98" 40.94 +1.93°
Y n-6 PUFA 15.50 £0.11*  15.75 £0.22% 15.62 =0.12° 15.50 £0.42* 13.37 £0.13"> 13.26 £0.02" 11.59 +1.20°
n-3/n-6(% ) 2.16£0.04%  2.09 £0.04* 2.28+0.08° 2.42£0.12° 2.82=x0.01° 2.92+0.07° 3.55+0.29°

E: X SFA Jy 4 #1878 S 5 , X MUFA Sy SR FIE 105 IR S, & PUFA i Z ARG 10T BR 6 5t , ARA O — 1Bk DU R , EPA O —
U ER , DHA S5 — - ZRONIRER o AR = RS TR (9 JA] — 17 88 2% 53 i % (P < 0.05) , R [H]

Notes: ¥, SFA is total saturated fatty acids( SFA) , X MUFA is total monounsaturated fatty acids( MUFA) , 3, PUFA is total polyunsaturated fatty
acids( PUFA) , ARA is arachidonic acid, EPA is eicosapentaenoic acid, DHA is docosahexaenoic acid. Values in each row without a common

lowercase letter are significantly different( P <0.05) ,the same as the following
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Tab.2 The change of fatty acid composition and content of M. asiaticus larvae with

different delayed first feeding time (19 days old) ( mean + SE) %
IR &N PR Wi BR & i (T )
composition of contents of fatty acids(dry weight)
fatty acids DO DI D3 D5 D7 D9 D11
Cl14:0 0.78 £0.02°  0.82+0.02* 0.81+0.01" 0.79+0.02*°® 0.72 £0.02° - -
C16:0 16.84 £0.34%  17.78 £0.35° 17.70 £0.18° 17.40 £0.20° 17.31 £0.21°* 19.47 £0.96° 21.29 +0.32°
Cl16:1 2.16 £0.06*  2.20 £0.06*  2.17 £0.02*  2.08 £0.08*  1.88 +0.06° 2.00 £0.14™  1.91 £0.03°
C17:0 0.83 £0.00*°  0.83+0.01" 0.82=x0.00"° 0.78 +0.00"  0.76 +0.01° - -
C18:0 9.40£0.18*  9.78+0.23° 9.72+0.12%  9.54+0.10° 10.17 £0.22° 11.64 +0.62° 13.18 +0. 14"
Cl18: 1n-9t 15.36 £0.30*  15.00 £0.26" 14.87 £0.13" 14.86 +0.28" 13.92+0.42" 13.63 £0.56" 12.68 £0.19°
Cl18: 1n-9c¢ 4.21 £0.03*  4.2020.07" 4.16+0.01"  4.12+0.05® 3.98+0.07* 4.10%0.16™ 3.86+0.11°
Cl18:2n-6t 0.53 +0.07 - - - - - -
C18:2n-6¢ 5.3720.08"  5.23£0.13"  5.19£0.03" 5.2020.06® 4.97 +0.19° 4.73 £0.16°  3.80 £0.20¢
C18:3n-6 1.72+£0.03*  1.69 £0.02™ 1.66 £0.07™ 1.63 +0.04° 1.39 £0.02°¢ - -
C18:3n-3 11.78 £0.52* 11.51 £0.32* 11.50 £0.12* 11.68 £0.17* 11.36+0.67* 10.87 £0.30*  8.15 +1.07°
C20:1n9 0.71 £0.02*  0.630.01° 0.64+0.01° 0.63 +0.01° - - -
C21:0 5.16+£0.30*  5.13£0.11°  5.02£0.35° 5.02+0.15*  4.24+0.23° 3.74+0.11°  2.37 £0.21¢
C20:2 0.62+0.01°  0.6220.00° 0.64+0.02° 0.63+0.01"  0.74 +0.02" - -
C20:3n-3 2.07+0.10*  2.03 £0.01° 2.00£0.01"°  1.89 +0.03" 1.82 +0.05° 1.87 £0.04° -

C20:4n-6(ARA) 3.23+0.13%  3.16+0.17%° 3.43+0.25% 3.43+0.14%  4.66 +0.37° 6.23 £0.14°  8.08 +0.26"
C20:3n-6 0.90 +0.05*  0.86+0.05" 0.85+0.04™ 0.83+0.01™ 0.77 +0.02° - -
C23:0 1.79£0.08*  1.66 £0.02° 1.68 £0.04® 1.75+0.04™ 1.67 +0.09" - -
C20:5n-3(EPA)  7.00 £0.22°  6.78 +0.39"™  6.60 +0.31"*  6.48 +0.08" 5.05+0.16° 4.30 +0.04¢ -
C24:0 0.76 +0.08°  0.66 +0.02% 0.68£0.05° 0.69 +0.04°"  0.78 +0.04° 0.92+0.05°  1.13 +0.10°

C22:6n-3(DHA)  9.30 £0.52°¢ 9.70 £0.37% 10.50 £0.31 10.25+0.31% 13.90 +1.03° 18.56 +0.54" 23.53 +1.05"

Y SFA 35.56 £0.33">  36.65+0.70° 36.42+0.55° 35.96£0.19" 35.63 £0.39" 35.77 +1.66° 37.98 +0.36"
Y MUFA 22.43 +0.41*  22.03 +0.38" 21.84 £0.16* 21.69 £0.40* 19.78 £0.50° 19.73 £0.86" 18.45 +0.25"
Y PUFA 42.52 £0.38° 41.58 £0.46° 42.38 £0.11° 42.01 £0.32° 44.66 =0.87"°  46.56 £1.05" 47.20 +0.86"
¥ n-3 PUFA 30.14 £0.33°  30.01 £0.45° 30.60 £0.12° 30.30 £0.29° 32.12 £0.62"° 35.60 +0.78* 35.32x1.03a
Y n-6 PUFA 11.76 £0.16* 10.94 £0.22° 11.13 £0.15° 11.08 £0.10° 11.80 +0.23* 10.96 £0.28° 11.88 +0.18"
n-3/n-6(% ) 2.56+0.04%  2.74£0.07° 2.75£0.05° 2.73+0.03° 2.72 +0.00° 3.25+0.03*  2.97 £0.13"

®3 EBREXREWE(2 BR)BELEFEEVRARTMSENTH(THE FER)

Tab.3 The change of fatty acid composition and content of M. asiaticus larvae with

different delayed first feeding time (29 days old) ( mean + SE) %
Hi s TR 4% g iR & = (T )
composition of contents of fatty acids(dry weight)
fatty acids DO D1 D3 D5 D7 D9 D11
Cl14:0 1.04+£0.02°  1.04+0.03* 1.02+0.03* 1.05+0.01" 1.03+0.04* 1.03£0.03* 0.96 £0.03"°
Cl4:1 0.47 £0.00®™  0.47 £0.00°® 0.46 +£0.01>  0.47 £0.00™  0.47 +0.00" - -
C16:0 18.04 +0.11° 17.77 £0.01° 17.80 £0.18° 17.93 £0.06" 17.95+0.53" 18.49 +0.12° 17.72 +0.21°
Cl6:1 2.93£0.02°  3.03+0.15° 2.87+0.15° 2.89+0.06° 2.59+0.02° 2.37+0.09° 2.25+0.10°
C17:0 0.74 £0.02*°  0.72+0.00°® 0.71+0.01> 0.71+0.01°> 0.70+0.01° 0.70£0.01°  0.71 £0.01°
C17:1 - 0.42 +£0.00 0.42 +0.00 0.42 +£0.02 0.42 +0.00 - -
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80 Ko 39 &
&ZE3
L& fE iR & = (T8)
composition of contents of fatty acids(dry weight)
fatty acids DO D1 D3 D5 D7 D9 D11
C18:0 8.02£0.07°  7.73+0.16° 7.90+0.13°>  7.78 £0.01° 8.13+0.41> 8.62+0.23"°  8.53+0.11°
C18: 1n-9t 16.83 £0.07*  16.64 +0.13®™ 16.37 £0.09™ 16.44 £0.12* 16.49 +0.35® 16.65 +0.16" 16.15+0.27">
C18:1n-9c 3.94 +0.01° 3.85+0.01" 3.84+0.03" 3.83+0.02° 3.87=0.10"™ 3.9220.02% 3.81 +0.06°
Cl18:2n-6t 0.61 £0.01°"  0.61 £0.01°  0.61 £0.00*°  0.64 +0.01*  0.64 +0.01" - 0.63 +0.01°
C18:2n-6¢ 5.68 £0.03° 5.57+0.03 5.54 £0.09° 5.50 £0.05° 5.61+0.09™ 5.89+0.01° 5.82+0.13"
C18:3n-6 1.78 +0.01° 1.78 £0.02°  1.80 +0.02° 1.86+0.03"  1.91 +0.05" 1.94 £0.04*°  1.94+0.01°
C18:3n-3 13.50 £0.06"  13.44 £0.26™ 13.08 £0.46™ 12.80 £0.28° 12.89 £0.17> 13.43 +0.21" 13.39 +0.53®
C20: 1n9 0.61 +0.00 0.61 +0.01 0.60 +0.01 0.59 +0.01 0.61 +0.00 - 0.60 +0.02
C21:0 5.53 +0.03¢ 5.64 £0.15%° 5.57 £0.09%  5.74 +0.06°° 5.81+0.12" 5.93+0.12"  6.13 £0.14"
C20:2 - 0.43 £0.02°  0.45 +0.00" 0.43 £0.00°  0.45+0.00™ - -
C20:3n-3 1.91 £0.01° 1.85+0.02°  1.86+0.02*  1.88+0.01™ 1.89+0.06® 1.85+0.02° 1.76 +0.00"

C20:4n-6(ARA) 1.37 +0.04° 1.35+0.03*  1.49 £0.05%

C20:3n-6 0.93 £0.00° 0.94 £0.04*  0.910.01*

C23:0 2.22+0.02° 2.13 £0.03° 2.08 +0.04°

C20:5n-3(EPA)  7.58 +0.03° 7.55 £0.12°¢ 7.67 £0.32"

1.39£0.03  1.57 £0.07°  1.78 +0.10° 1.75+0.11°
0.90 +£0.01°  0.90 £0.00° 0.89 £0.00°  0.91 +0.02*
2.1220.03°  2.2420.02°  2.3520.06"  2.34 £0.04°

8.21 £0.29*  8.36 +0.27° 8.06 £0.16™  8.08 £0.36™

C24:0 0.54 +0.00¢ 0.56 +0.02°  0.58 +0.02*  0.58+0.01" 0.61+0.02® 0.65+0.04*  0.63 £0.02°
C22:6n-3(DHA) 5.88 +0.06 5.94 +0.33 6.25 +0.24 5.87 +0.24 5.97 0. 14 5.92+0.31 6.09 +0.33
Y SFA 36.14 £0.18°Y  35.59 £0.09" 35.66 £0.12¢ 35.90 £0.01°" 36.46 +1.04* 37.77 £0.27* 37.01 20.17°
Y MUFA 24.31 £0.11™ 24,54 +£0.29° 24.10 £0.16* 24.17 +0.18%™ 23.97 £0.46° 22.94 £0.20° 22.82 +0.43°
Y PUFA 39.23 £0.04°  39.46 £0.19™ 39.65 £0.30"° 39.47 £0.20™ 40.19 £0.40*  39.75£0.22° 40.38 +0.07"
¥ n-3 PUFA 28.86 £0.04™ 28.77 £0.13° 28.86 £0.25™ 28.76 £0.22° 29.11 £0.28* 29.26 +0.12* 29.32 +0.15"
Y n-6 PUFA 10.37 £0.03°  10.26 £0.05% 10.34 £0.07°° 10.28 +0.04% 10.63 +0.19> 10.50 £0.10* 11.06 +0.11°
n-3/n-6(% ) 2.78 £0.01™  2.80+0.01* 2.79+0.02°  2.80 +£0.03* 2.74+0.05"  2.79 £0.02°  2.65 +0.04°
2.4 ERHRERMEEEFENSEREAN 2.5 mERBRMERMEEFENSELRSHAHRRM

e

DO 4 FEE IR N RAHAIR AR .
TR e m R MARMMEAR(£K4) . BLEEERK
PRI [a) 1 1 o, AR AT f RS TN =R L S e A
TR SRR M AR E F (P <0.05); RAH
TR 2R W EJH(P <0.05) ;1 H 2R 2
PR FIORE 20 R W 258 TS R B . SR, &
WA SRR A S (X EAA) )\ D1 (23.65% +
0.12% ) % D7(26.65% +0.18% ) &t % | 7+ 5,
SR BEIRERR RS E (P <0.05) oAb 2 AR 5
FREELTREER LT MWLM (X EAA/
S NEAA) %7 D1 #l D3 £ 1 a1 55 % B 41 0 @
F 22540 ,D5 D7 .D9 Al D11 44 ¥ . 4% F *f I
HAKF(P<0.05)(%K4),

3
B
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FEMRE 1T (19 H ) , 055 2 B8R
R IR R A IR B TR R 2 A R BE A OB E K
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FHESAEMEB T RMIILME(XEAA/Y AA)
MR FLM(EKS) TELRE RN, KE 2
(29 Hﬁ%ﬂf)ﬁ%’ﬁ%@ﬁ*ﬂﬁﬁﬁ@iﬁ%
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TREMRBEEMELTARETEYHELE  0.05)(F£5,%6),
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x4 ERERERNBEEEAFEASERANTNSENZM(FHE FAER)

Tab.4 The effect of different delayed first feeding time on amino acids composition and

content of M. asiaticus ( mean * SE) %

AT TR 40 B BAFR & it (T H)

composition of contents of amino acids(dry weight)

amino acids DO DI D3 D5 D7 D9 D11
RITAHR Asp 4.33+£0.01° 3.84+0.04% 4.0120.05" 4.66+0.01° 5.52+0.04" 5.01=0.02° 5.25=%0.03"
SRR " Thr 2.49+0.07* 2.1520.01Y 2.30£0.06° 2.44+0.01™ 2.43 £0.00" 2.37 £0.02" 2.21 £0.06"
22 R Ser 2.020.07° 1.80+0.03° 2.02+0.11° 2.15+0.05* 2.00+0.05" 2.02+0.11° 1.77 £0.02°¢
A% % Glu 7.13£0.10° 6.1520.02° 6.50 £0.00° 7.25+0.03° 8.16+0.04" 7.53£0.22° 7.27 £0.06°
H 4% % Gly 3.08+0.02¢ 2.75+0.01° 3.03£0.03* 3.72+0.10" 4.01 £0.08" 3.51 £0.09° 3.76 £0.01°
HE % Ala 4.05+0.04"  3.20+0.04° 3.5220.06° 3.67+0.04> 3.9520.03" 3.3920.07° 3.7320.01°
BEE R Gys 0.74+0.02  0.73+0.02  0.73+0.02  0.75 +0.01 0.75+0.02  0.78 +0.01  0.75 +0.04
IR " Val 3.4420.01"  2.9920.02° 3.02£0.02° 3.21+0.04" 3.27£0.04" 2.89£0.04° 3.08 £0.06°
E% %" Met 1.45+0.01°  1.3420.00 1.51£0.00° 1.57+0.03* 1.60£0.02° 1.46 £0.02° 1.59 £0.02"
SR e 3.1520.01"  2.6720.04% 2.72£0.04°° 2.77 £0.02° 2.96 £0.02° 2.57 £0.04" 2.59 £0.03°"
=AM Leu 5.41 £0.03* 4.46+0.08° 4.68+0.02° 5.01 £0.01° 5.13+0.08° 4.61+0.08°" 4.76 £0.02°
fi% % 5 Tyr 2.130.03"  1.9220.02° 1.99 £0.05" 2.07 £0.02* 2.10+0.02° 2.05+0.02* 2.00 +0.03"
HNEMR ™ Phe 2.67 £0.01%™ 2.60+0.01° 2.59+0.04° 2.62+0.01° 2.70+0.02° 2.50+0.03% 2.73 £0.04"
Wi~ Lys 2.85+0.01° 2.55+0.02° 2.85+0.06° 2.99+0.04*> 3.02+0.03* 2.88+0.02° 2.81 £0.04°
4%/ " His 1.76 £+0.01* 1.68 £0.01° 1.75+0.02° 1.61+0.01° 1.43+0.02* 1.33£0.00° 1.36+0.01°
KiEm ™ Arg 3.83+0.01° 3.21+0.04° 3.65+0.03° 4.10+0.05° 4.11+0.01* 3.72£0.03* 3.64+0.08¢
Jifi Z B2 Pro 4.41 £0.02°  4.19+0.03° 4.05+0.01° 4.24+0.03°° 4.34 £0.02°™ 4.30 £0.03> 4.37 £0.06"
3 AA 54.93 £0.17° 48.22 £0.25° 50.90 +0.32% 54.84 +0.18" 57.49 +0.27* 52.93 +0.40° 53.66 +0.20°
S EAA 27.06 £0.05* 23.65 £0.12° 25.07 +0.14° 26.32 £0.11° 26.65 +0.18™ 24.34 +0.23% 24.76 +0.04°
Y NEAA 27.87 £0.12° 24.58 £0.13° 25.84 +0.19% 28.52 £0.07" 30.84 +0.12* 28.59 +0.22" 28.90 +0.17®
S EAA/ Y AA(% ) 0.49£0.01* 0.49+0.03" 0.49+0.01° 0.48 +0.03" 0.46 £0.02° 0.46 £0.01* 0.46 £0.05

SEAA/XNEAA(%) 0.97+0.00° 0.96+0.03* 0.97+0.02*° 0.92+0.04" 0.86x0.09° 0.85=0.01° 0.86=0.09
o« RRDFTEIEM, LAA NERM LTI, T EAA Jy i &M A & i, ENEAA AR b @ &AM A & i, T

Notes: * indicates essential amino acid. Y, AA is total amino acids. Y EAA is total essential amino acids. Y, NEAA is total nonessential amino

acids, the same as the following

®S5 EREXERE(Y BR)BEEFESERARTMSENTH(THE FAER)

Tab.5 The change of amino acids composition and content of M. asiaticus larvae with

different delayed first feeding time (19 days old) ( mean + SE) %

AR 4 B BAHR &k (T H)

composition of contents of amino acids(dry weight)

amino acids DO DI D3 D5 D7 D9 DIl
K14 R Asp 5.04+0.02" 4.88+0.03" 4.8520.01° 4.81£0.01™ 4.62+0.00° 4.7320.04° 4.66+0.03%
F 4k * Thr 2.40 £0.01*  2.42+0.01" 2.3820.00"™ 2.42£0.01° 2.26+0.00° 2.3320.06" 2.31=+0.02"
22 R Ser 2.05+0.01° 2.09+0.03"> 2.0520.01° 2.19£0.02° 1.94+0.02° 2.18=+0.01" 2.06=0.02°
A% % Glu 8.020.06" 7.7320.02°Y 7.8220.01° 7.78£0.01™ 7.47 £0.01° 7.6420.11°* 7.610.05%
W4 Gly 3.47 £0.01*  3.21£0.02% 3.32+0.03° 3.2420.01°° 3.17+0.01° 3.30+0.01° 3.26+0.03"¢
WA Ala 3.56 £0.00* 3.50 £0.05" 3.440.02° 3.38£0.00™ 3.25+0.03° 3.3220.01°" 3.2920.04¢
& AR Gys 0.630.00° 0.68=0.00" 0.68=0.01" 0.68+0.01" 0.66+0.00"° 0.66=0.00" 0.64=0.01"
%R " Val 2.78 £0.01*  2.70£0.02° 2.7320.00™ 2.68 £0.00™ 2.64 +0.01° 2.67 20.02° 2.65=0.03
EER T Met 1.36 £0.01* 1.35+0.01* 1.35+0.01"° 1.34+0.01" 1.29+0.01° 1.27 £0.01° 1.28 +0.04°
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82 Ko7 OF IR 39 %

HERS
LR AL BAERR S (T H)
composition of contents of amino acids(dry weight)
amino acids DO DI D3 D5 D7 D9 DIl
BEER T e 2.57£0.01*  2.47£0.01° 2.55£0.00° 2.46 £0.02° 2.43 +0.00™ 2.40 +0.02° 2.40 +0.05°
ZHEM " Leu 4.86+£0.01* 4.58+0.00° 4.73+0.01" 4.610.02° 4.46£0.01% 4.54 £0.00° 4.45 +0.06°
% R Tyr 1.79£0.02*  1.78+0.02* 1.81 +0.00*° 1.77+0.04* 1.73+0.00® 1.73+0.03™ 1.68+0.03"
RS Phe 2.54£0.02° 2.49 £0.04* 2.54£0.01* 2.45+0.02" 2.38+0.02° 2.46 £0.04™ 2.41 +0.05"
#is M " Lys 2.87 +0.04°  2.79+0.02° 2.77 £0.00* 2.74 £0.01™Y 2.68 £0.02¢ 2.73 £0.02°¢ 2.72 +0.02%
2% % " His 1.79£0.03*  1.75+0.00° 1.61 +0.04" 1.42+0.03% 1.59+0.02° 1.52£0.02° 1.53 £0.02°
WA Arg 3.81£0.00° 3.65+0.02° 3.79+0.02% 3.72+0.05™ 3.58+0.04% 3.72£0.03™ 3.67+0.01°
fifi A #& Pro 1.56+0.01* 1.50+0.01° 1.47 +0.01™ 1.44+0.03° 1.37x0.01 1.33+0.00* 1.34+0.02¢
3 AA 51.11 £0.10* 49.57 £0.13" 49.89 £0.01° 49.10 +0.08° 47.53 +0.06" 48.52 +0.33% 47.97 +0.42°"
S EAA 24.99 £0.07* 24.19 £0.10™ 24.45+0.03" 23.82 +0.06° 23.32 £0.02° 23.64 +0.17% 23.44 +0.24°
Y NEAA 26.13 £0.03* 25.37 £0.05° 25.44 £0.02° 25.28 +0.04" 24.21 £0.04° 24.88 +0.16° 24.54 +0.19¢
SEAA/ Y AA(% ) 0.4920.01  0.4920.02  0.49+0.00 0.49=0.03  0.49 20.04 0.49+0.01  0.49 +0.01
YEAA/YNEAA(% ) 0.96 £0.02* 0.95£0.04™ 0.96 +0.01™ 0.94 +0.05° 0.96 £0.05*  0.95 +0.00°* 0.96 +0.03"°
6 TERFXBRE(29 HR)MEEAFASERARNMIENTU(FHE HRER)
Tab.6 The change of amino acids composition and content of M. asiaticus larvae with
different delayed first feeding time (19 days old) ( mean + SE) %
TR 4 L B it (T H)
composition of contents of amino acids(dry weight)
amino acids DO DI D3 D5 D7 D9 DIl
RIT&H R Asp 5.38+0.01" 5.2520.01° 5.13+0.01° 4.99+0.03% 5.07£0.02° 4.85£0.03° 4.89x0.01°
SRR Thr 2.53+0.01" 2.4520.02° 2.52+0.03" 2.43+0.02* 2.39£0.01°° 2.34£0.02¢ 2.37+0.01¢
225K Ser 2.39+0.02% 2.39+0.08" 2.44+0.05*° 2.42+0.00*° 2.20+0.02° 2.19+0.05° 2.27 £0.01"
B AR Glu 8.38+0.05* 8.20+0.04° 8.13+0.04* 7.79+0.03% 8.02£0.05° 7.69+0.03* 7.78+0.01¢
H & & Gly 3.48 £0.03"  3.3920.03° 3.340.01" 3.21£0.02° 3.41+0.01° 3.24£0.04° 3.40 £0.02*
HE % Ala 3.88+0.02" 3.70£0.02° 3.67+0.01° 3.38+0.04° 3.58£0.02° 3.36+0.01° 3.35=20.02¢
K2R Gys 0.79+0.03  0.82+0.01  0.82+0.01 0.81+0.01  0.82+0.01  0.78+0.01  0.81 +0.01
HEMR © Val 3.18+0.03* 3.07+0.02° 3.04+0.02° 2.88+0.06° 3.01 £0.03" 2.85£0.03° 2.83x0.02°
HEREME® Met 1.65+0.01* 1.54+0.01° 1.54+0.00° 1.44+0.02° 1.52+0.00° 1.37+0.01* 1.38+0.02°
SR e 2.88+0.01" 2.7320.02° 2.70+0.01° 2.56+0.03% 2.64 £0.02° 2.46 £0.03° 2.49 =0.02°
245K " Leu 5.1120.01*  4.9320.01° 4.90+0.03" 4.68+0.03% 4.80+0.01° 4.54£0.02° 4.48 £0.04°
ik @ MR Tyr 2.00£0.05* 1.94+0.02" 1.98+0.02*™ 1.91+0.01° 2.02+0.03" 1.84+0.03° 1.90£0.01"
HNHER " Phe 2.59£0.03* 2.55+0.00" 2.51+0.02° 2.42+0.03° 2.54+0.00® 2.41+0.02° 2.40+0.02°
Wi " Lys 3.77 £0.03%  3.69 +0.02° 3.69+0.01* 3.51 £0.02° 3.58+£0.03" 3.42x0.04° 3.44+0.04%
HAE R His 1.72£0.02*  1.6420.05° 1.64+0.02* 1.62+0.01" 1.66£0.01" 1.62£0.01" 1.56 =0.03°
WA Arg 4.00 £0.00™ 3.92+0.02"° 3.90 £0.03"¢ 3.86 £0.05° 4.02+0.05" 3.81=20.05% 3.96+0.02"
fifi & R Pro 2.28 £0.01° 2.26+0.03° 2.22+0.00° 2.27 £0.02° 2.41+0.04* 2.38+0.04* 2.37 +0.02°
T AA 56.03 +0.25% 54.47 £0.17° 54.15 £0.20" 52.18 +0.30% 53.69 +0.23° 51.14 £0.28° 51.69 +0.11%
Y EAA 27.44 £0.12% 26.52 £0.06" 26.43 £0.11° 25.40 +0.19° 26.16 +0.07° 24.81 £0.15% 24.91 +0.13¢
Y NEAA 28.58 +0.14* 27.96 £0.11° 27.72 £0.10° 26.78 +0.10¢ 27.53 +0.16° 26.32 £0.14° 26.78 +0.06°
S EAA/ Y AA(% ) 0.49 £0.02°  0.49 +0.02°  0.49 £0.00*® 0.49 £+0.03°> 0.49 £0.04™ 0.49+0.01° 0.48+0.01°

YEAA/YNEAA(% ) 0.96+0.01* 0.95+0.02° 0.95+0.00°® 0.95+0.03° 0.95+0.01° 0.94+0.00° 0.93 +0.01°
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Effects of different delayed first feeding time on fatty acid and
amino acids of Myxocyprinus asiaticus larvae

WANG Chuan', GUO Haiyan'?, LI Xiuming'”®, YUAN Jianming', PU Deyong',
JIN Li', WANG Zhijian' , ZHANG Yaoguang'"

(1. Key Laboratory of Freshwater Fish Reproduction and Development( Ministry of Education) ,
College of Life Science ,Southwest University ,Chongqing 400715, China;
2. Aquatic Science Institute of Chongging ,Chongqing 400020, China;
3. Laboratory of Evolutionary Physiology and Behavior,Chongqing Key Laboratory of Animal Biology,
Chongqing Normal University , Chongqging 400047 , China)

Abstract. To investigate the effect of different delayed first feeding time on the amino acids and fatty acids
of Myxocyprinus asiaticus larvae under the condition of water temperature (19 +0.5) T, we divided the
larvae into 7 different initial delayed feeding time groups,1,3,5,7,9 and 11 delayed days denoted as group
D0,D1,D3,D5,D7,D9 and D11 respectively,and subsequently fed at corresponding time, then detected the
composition and content of the amino acids and fatty acid at different intervals, with total experimental period
lasting 29 days. Results showed that, (1) The larvae body lipid content showed a significant downward trend
when prolonging the starvation time. However,at the end of the experiment(29 days old) , all of the other
groups were not significantly different from the control group on lipid content, indicating a complete
compensation effect. (2) During starvation,the monounsaturated fatty acids( MUFA ) were utilized as energy
substrates by M. asiaticus larvae, with the order of n-6 > n-9 > n-3 and C22: 6n-3 (DHA) being preserved
prior to C20:5n-3( EPA). In addition, the contents( percentage ) of DHA and ARA were significant different
from the body weight and moisture content. (3 ) With increasing time of starvation, the alanine, isoleucine,
leucine and histidine decreased significantly , while the aspartic acid and glutamic acid increased significantly,
however,the glycine, lysine and arginine first increased and then decreased in M. asiaticus larvae. To sum
up, first, M. asiaticus larvae have strong adaptability for starvation,and mainly consume lipids in the early
starvation period,and then amino acids begin to be consumed when the lipids come near to the threshold.
Then, it suggested a slower restoration of the amino acid than the fatty acids for M. asiaticus larvae after
resuming feeding.
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