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ABSTRACT Effects of different enrichment material on the free amino acid in Artemia naup-
lii was studied. There were 4 groups, including lysine group, Schizochytrium group, lysine
plus Schizochytrium group and control group. The experiment lasted 16 hours, and was sam-

pled every 4 hours. The results showed that the content of free lysine in Artzemia nauplii in ly-
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sine group was significantly higher than the other groups and 4 times higher than Oh at the end
of the experiment. And the content of lysine in Schizochytrium group was the lowest. Except
Thr, the content of other free essential amino acids and Asp, Ser, Gly, Tyr in lysine group
were significantly higher than other groups. The content of Thr, Ser, Gly, Ala, His and Pro of
lysine plus Schizochytrium group decreased as the time prolonged. But in other groups, the
content of FAA all increased except Thr. The variation trends of the FAA level in the control
group was similar to the lysine plus Schizochytrium group: except Thr, the content of FAA in-
creased at the first 4 h, declined at 8 h, and increased at 12 h. But in lysine group and
Schizochytrium group, the content of these FAA in Artemia nauplii increased during the first
8 h, declined at 12 h,and then increased at 16 h.
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FEah). W EASTA 200 ZAEM DT . HAE R K= sh P R L & A 20 20 30 SRR TF 4R 1 . & [ 1)
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WU R EEER AL T TG T AR, SRAL KRR FR R 140 L, /KR 25~26 C, %L RS, AN HE . BiE %
5.3 mmol/L, 4% 100 g/m?,
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AT 545 40 ml, BE S K ki, il 300 B TR B ER 2 R K5 - 26 A 5 ml B4, ST RVLA —20°C
B ORPRAT AN i A TR o i
1.3 SEBHH

WERIFRE X 1 g 247 /NS ER 513 05 I 5~7 ml 4 Y04k B (1 fifi 3L 7K A B2 . LA 10 000 r/min (1) 3£
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B I LRI A% HRE RS KSR 2 A E 50 ml B L mlad 0. 45 pm )5 B P . AERSTALH
A H S 1L-8900 28 HEFR 73 AN i o 4 i (3 B vt v ) i BT80SR A R AR o v gl R U R R TR 1Y 45 2R LA
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Table 1 The content of free lysine in Artemia nauplii with different enrichment material

=il b ad W 21 A WA 90 T N 2 Al 4

Control group Lysine group Schizochytrium group Lysine—+ Schizochytrium group Tave
Oh 462.01+£13.21 441.25+21. 33 450.87+34.41 456.21+32.19 452.59+21.77¢
4h 1268.2424.57 1712.8+115.8 822+7.37 980. 59+85. 04 1196£366. 2"
8h 1029.6+7. 81 1306.8+74.5 1237.2+56.8 686.38+1.82 1 065+260. 33"
12h 808.88+17.79 1 364.6+25.95 914.21+73. 46 1 030.3+11.68 1 030+255. 21"
16h 1139.1473.67 1 830.7421.16 815.29+26.77 1 059.6432. 64 1 211+404. 46°
Pave 941. 584299, 76° 13314516, 23> 847.92+266. 93 842.65+249, 38*

W B R 255007, . KT P<<0. 05, [FI S FATHRA AR FRRR 2 BE . Tave, £ I 1) F- (8 ; Pave , BORE 55 19 7 ¥ {H
Note: Analyzed by two-factor variance test. Significance level P<C0. 05. Different letters in the same columns and rows show statistically sig-

nificant differences between values. Tave, averages of treatment groups; Pave, averages of periods

16 b 356 95 RN S DA IR 114 1 0 L e R 9 R Y 5 A B A R 1 830. 7+ 21 16 pmol/
nauplii. B SR AL ATA LI T 4 52 . 5oRb)a fO RS B4 L OB R & R B s il — 5 2 . R fL R aE
B IR I6 A B BRI L {UA 815. 29 £26. 77 pmol/nauplii, EAKE .16 hJ5 4 A K4 5 Oh b i & L
e 5 M0 IR B A BT R R A A A R TR B 2 AN AR 3 AN R T 0 h L L

LGB B A R B R A 2L L PG A DA O A R ) e TR 3 AL T A 3
ANHZ A ZE A B . IS RIRF L Oh A I 2 A% T A BBORE i T A BBORE A5 22 ) 25 57 1 3%
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IR T R 3. Ferb s A R TR A R 2 T o R A e AT 2 N 4 b TR IR FRAR . 12 b ik T g T R A e A
AT 8 h THE L 8 h BEAR . IF HLAE 16 h 156 5 I 8 B F AR MU= TR 4L/ 160 I pa HUPA A i Bl R 55
N E A .

22 RRAHEMARERSE
2833 16 h A s AL, v HOA U g b T LR S R AR 20 iR 2 WL 16 h S A 0 2 v i R A6 T

HHREBEARAKNESR., 4 MK A Thr, R (Met) fil His FEAMAHXAR LKA, A BRA K Thr & &
HaEPAES AR E, B E S T 200 5 A A a2 e in 2442 34l . Br Thr Sb 8 2 i 28 H At Fp 28 (0 3 2 06 75 &
B AW T 4 MR A mR M, B E & THAL 3 AH., S dAhiFs R EaER S R hR e R
PR IR (Phe) 5 H A M 20 22 55 A 835 G 2B (Arg) 5 1 2 B I 2445 B 41N 1835 A1, A b 288 1Y) i 15 0 i 2k
TR AR 0 R T 2 A B A RN A R N 2 A e
£2 16 hEARARBRKYFELMN D RERNLTHBSEERS = (pmol/nauplii)
Table 2 The content of essential free amino acids in Artemia nauplii with different enrichment material after 16 h
BEM - AR+
FHU AR A ara ar 2 H4Ul i A R 4 WA A A
Control Lysine  Schizochytrium Lysine+ Control Lysine  Schizochytrium Lysine+
group group group Schizochytrium group group group Schizochytrium
group group
Th 209. 59+ 196. 504+ 121. 87+ 97.51+ Ph 494,16+ 677.38+ 432,02+ 413.73+
r
39. 610 8. 14° 4. 40% 3.68° ¢ 31. 30° 8.07b 15.78% 17. 40
Val 588.81+ 711.13+ 429,35+ 409. 26+ Lyvs 1139.1+£ 1830.7+ 815.29+ 1 059.6=E
: 38. 90" 1. 29¢ 21. 95 21. 85 I 73 e 21. 16¢ 26.77¢ 32. 64
Met 264,93+ 378. 14+ 216. 86+ 209. 68+ His 190. 08+ 238.52+ 147,37+ 138. 84+
¢ 18. 60" 3. 46¢ 8. 88 8. 98¢ B 12,25 0. 93¢ 1. 65° 1. 642
1 449. 93+ 533. 44+ 336. 814+ 290. 84+ A 1252.4+ 1796.7+ 974,38+ 1076.4+
¢ 29, 52 1.73¢ 16. 64 16.99¢ 7524 14. 76¢ 22,100 33, 67
I 797.78+ 1056, 1+ 631. 96+ 569.72+
4 52 7 5.91¢ 29. 70° 28. 18¢

TE R 37 2223 B R oD AT AN [ AR 5 B 3R 22 5 3 (P<<0. 05)

Note: Analyzed by one-way ANOVA test. Means in the same row with different superscripts are significantly different( P<Z0. 05)
16 h iy s A I J5 o o SR P i 2 AR T A R 1 i LR 3.
®3 16hEXRERBRLFERLHIBRENELERBEER S E (pmol/naupliD)

Table 3 The content of non-essential free amino acids in Arzemia nauplii with different enrichment material after 16 h

= R+ = R+
=K 2 R Har EL% ZHH A RA ar i gl Sar il
Control Lysine  Schizochytrium Lysine+ Control Lysine  Schizochytrium Lysine+
group group group Schizochytrium group group group Schizochytrium
group group
A 162. 504+ 307. 04+ 215. 27+ 158. 46+ Al 2072. 2+ 2 215.9+ 2 000. 4+ 1872.9+
s a
Sp 13. 242 28. 10" 7.11¢% 1.81% 124. 7% 11.79% 87. 85¢% 76.99%
S 345,41+ 411. 35+ 210. 25+ 194. 97+ c 21. 70+ 34,714+ 26. 96+ 42,87+
oer S
¢ 21. 50" 2.31¢ 4,970 9. 99 ye 1. 35 1. 16 0.51" 1. 07
Gl 916. 64+ 1175.60+ 1182.80+ 1429.2+ T 438. 71+ 588.91+ 369. 12+ 329. 45+
r
b 54.19¢ 11.18" 33. 90" 38. 44¢ Y 27. 28" 3. 40¢ 11.01¢ 11.87¢
Gl 499. 30+ 661. 43+ 387. 24+ 390. 97+ P 550, 91+ 565. 04+ 593. 34+ 363. 52+
I
Yo s0.740 6. 04¢ 16. 68 14. 30 ° gz 8.16" 5. 80 7.920

Al SR 3R 5 25 40 BT L R b AT R [ AR 7 B 3R 0% 22 5 35 (P<C0. 05)
Note: Analyzed by one-way ANOVA test. Means in the same row with different superscripts are significantly different( P<C0. 05)
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Gly . Tyr & B 30 355 T 20 2 A = B n 24w e 4 . Bamm 2 B A 5 E R (Gl Ml Cys BEF & T
Hofts 3 A4 Pro AR THAL 3 AN . T Ala £E 4 A4 A9 EARR 5 . H 22 80 B2
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500f 500 n.ﬂ-l
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Asp Thr Ser Glu Gly Ala CV s Val Mel Ile Leu Tyr Phe HIS Arg Pro Asp Thr Ser Glu Gly Ald C\s Val Met Ile Leu Tyr Phe His Arg Pro
4 H:ER 2% Kind of amino acid FFH:AFP 2 Kind of amino acid
K1 28 L B i o A R i R AL Bl 2 #aR 2H va o R P i g AR R A iR AL
Fig.1 Variation of the free amino acids Fig. 2 Variation of the free amino acids
content in control group content in lysine group
= 3000f = )
= moh :, 2ot 20 }1
g 2500f E 2500b @m4h
g g 2500 o8h
S 2000F S 2000F ol2h
g g 161
= < = u i}
< 1500 = 1500
2 1000t £ 1000¢
B S
O 500t | “
1 Wk il
41 < Asp Thr Ser Glu Gly Ala Cy s Val Met Ile Leu Tyr Phe Hls Arg Pro

0 il
Asp Thr Ser Glu Gly Ala Cys Val Met Ile Leu Tyr Phe His Arg Pro

S FEWR Fh 2% Kind of amino acid

A FE2 P25 Kind of amino acid
P4 o 2 TR i 28 A i L o R P i S A TR o A

Fig. 4 Variation of the free amino acids content in

PR3 el e A ML A DA O R TR R AL
Fig.3 Variation of the free amino acids content in lysine plus Schiochytrium group
Schizochytrium group
P T~ &1 4 T LA H A [ B9 S Ak 9 50T T o He A oA 3t 8 2 ik I8 5 kI I (1) 174 728 1 e 35— S AR 52 )
Thr & 8Bk 1 75 2440 8 40 09 0 HUpR RS A 380 5 S 2 80 TEH A 3 AN IR PSR TE O h IR . 2
E’Jiﬁ—w AR, S E AR AR N AT EE A P L BR T Thr Z 40, AR 0l 2 & L R & B AR 7E 4 h i)
Wi .8 h BRI 6 12 b Ik Tk iy 5 T 7 A 2 T 4L R SR 8 AL i SRR P ik S i B B R % 1 WU A T 8 h I T
%thN%ﬁJﬁhmxﬁﬁEﬂ%t%o

3 itig

REBHFRKTE MDY IA — DRI FAA AR IR s &A1 FAA FEA R T BT HE ﬁ@fzﬁ’]
1020 ~20% o ABJEpq HUTC Y 4l pAcrh FAA 55t AR 85 /0 38 55 AR it D ol 208 0 R 1) AN [ 7 5 9 22 0310 o
iz 4% ~6%( Ronnestad et al.  2003) , i A FAA AR BB EREKZHERNEGEN 02—, /D’Eﬂ'
e B A IR 1) B RN BT T T LT R A fa R U A 0 B2 (Ronnestad ez al. 1999) . fFHEMXT T FAA
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TR B — 7 T2 AR KRG A RS T 21 FAA RSB R . AR50, Lys Arg, Met
A His S5 53K P fa Aol 28 (& MR A UTERA BE . RE RIS Y Lys KPR E R
MR RS 2008) . J5— 5Tl -FAA %1 F R AR, 1M 8 (A 50 A aAs Bt 2w AERE 1Y 20 i AR 15 o] BB
A ik 602 M BE & B 2 SRR IRAE R BEHE 2003) . BRAh. BT E N Lys n] DAREAIG fa 14 5 15 U BUR 3 0] g
SRR Lys (878 i 75 220 5 18 °F- 4 R 50 45 21 st Pk Re iy & sl b AR T8 S R (Luo er al.
2006) , MiARAE R LT AR MR R ZH ARG ER T L% 20100 gy bbb 2 &
R R L EY

AR T R EE Rk EE e G MES 2005) EATAT IE A& A K& FAA B35 58H H K.
30°C KR R /N AR T K B B IR TR 10. 8% (Navarro er al.  1993),iX 4 FAA £ F g, A 7]
A T £ 7 38 W R A A SRR R L (AR AR N FAA 25 FHE5 (Tonheim ez al. 2000), [ k] LL3E 3 11 #2581k
T3 45 1 BTG AR Ak 0 T S IR ke B 1 R R D B 6 TR SRR A ik, DATTT A 1T HR AR O TR Y B R A
fH.

S0 wE o BT T AR FRAE R A SRR . TR B Ak 7 8 e A T K B Y e 5 T L2 A
BN N A AT T R M IR AR, R R T R R A, A A RS T B RS M E
(BRFRFE  2002) 3845 — S N B 2 2 3 & A £ & M Z A AR IR, JLBR 7 & /s 3] 56 %6, ARA il
EPA (¢ 543504 0. 168 926 F1 0. 194 5% . DHA (& 2R &, i85 5. 836 220 (BR&KFE  2002), X b H Ak
BRI A8 B SR AR B L 22— . Helland 2§ (2000) BF5E A A 32508 Ak i s, AN A AT LA i o 44 9 S 1
AR 5 2 2 T v [ mT DL R FAA & i, Bk, 16 FH T ko 35 28 fi D 1 i A 390 284 ol 5 0 2 IR a0 1 7
PRI I 1 55 53 BT o BF 5 3 0 i Ak ) T kT 1 BT AR FAA SR 5 B A AR R R DL T R SR A 4R
2%, CF it E , Tonheim %5 (20000 AYIH . 584K TT 16 h < HUIG Y A iR 9 8 W2 K OF 2 Bk E S
#,16 h 5 JF iR T BE . Naz 55 (2009) 3050 o o e I8 47 4 R 4 5 Ak st (8] 16h, i %1 g 7 1% 1) ek £k, A7
WIS A W ZAE 12h DAY (BRIEAS 20010, A = 2 o8 H a3 i & A8 1k, I s Ak it [R1 6k 16 h,

TR0 45 J 0 4 U B T AT LR S e i T AR AT R SR AR A . O R A S R h R k5 Ak R
A7 5 5 AL a7 HRUAR PN i B AR Y AR T R BN, X5 Helland 4 (2000) (9 45 5 — 50, b Ak e 28
SR AL FL R SR AL A T LR B FAA B 501 BT USRS Ho2H pl . H R AR i 00 3R WY, o 4 o ot 2 I 2 280 20 o
U AR 2H B 1 AR N BR T Glu B Cys 4b . FoA 2% Pl iffe B9 20 HE R & b /E 160 B &8 L 24 G B2 0 3% & 5 . it
S N 2435 9 410 U B A L IR 1Y SR AL AU R 47, 16 h B, Thr,Ser.Gly, Ala, His F1 Pro & & ¥4 K [R5 B
Yk /D 33 AT R TR OA BB E IR T RE A P AN E B R T T R e R BRI RS A T — 4
5%

16 h iR Ed FE op 45 40 FAA & AR AL FAR Ak o, X BB 4L A0 AN B8 AT A s Ak 9 R B 16 00 F - K250 FAA
B IR, X2 T FAA RS AR Z ARG sh A0 06 F& 1 L BT 2 & R P B, L
R AR AT 74. 1% (Warner et al. 1972) JFAA FE4 510 T A 1T BE 2 H 00 8% 85 1 /K L 10 285

A S0 SR AL A B L 00T SR R Rl 0 T S B TR ARG R T T i e e B A i 24 A s A b, oAt ik
5520 Y 1 TG g iR A Thr & A i >, A S BRI A Fri . X5 Naz(2008) f i 58 45 A T A .
1 AR L BTG Y g AR B b it R P R R E D A R R A L AR (Lew) 7 5% &R (1le) . Met, Phe,
Ala, Gly F1 Ser, 1fi & &4 His, Thr 8% (Val) . Tyr.Pro, Asp.Glu, X 7] g2 K 3% £k 1 i 1 R [
R 22 5. SR L R R IR IR BT SO Tk R R A T RE R A R 22 R . AN R AR
M EAA Z R FEE SIS 0956 5, IF FLER 1150 1T BB I 2 20 56 R AS S 7 15F 1) I 1 2 o i o . 66 R AS OF- 45 1) 3%
BEASRE B B 1T 11 2 23 0 i A L 3 ok A SV R At S R L A OBE R SAR I . A, — S S SL R
W F A BUH A — 26 55 5 1 CANIEERS | — S8 30 3K A BB 2 5 B0RF A= A B BEGH 2 6192 1 >R 19 384 Jin ( Concei-
cao et al. 1998), FrLk,Naz 5 (2009) {3 56 45 S b, DL K AR 56 Hh ot 20 152 0 284 4t 8 41350 o0 R L R 5 =k /b
A5 ] B R Ry 2 B R B o AN S 0T S B0
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