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A comparative study of lipid content and fatty acid composition
in live foods from fertilized pond and Artemia sp.
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(1. College of Food Science, Shanghai Fisheries University, Shanghai 200090, China;
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Abstract; The study was conducted to determine and compare moisture content, total lipid content,
phospholipids content and fatty acid composition of Brachionus plicatilis, Centropages dorsispinatus, Neomysis
Jjoponica and nauplius of Artemia sp. . The results showed that: (1) The moisture content of B. plicatilis was

significantly higher than the other live foods, the highest total lipid and phospholipids content could be found

; in the nauplius of Artemia sp. (2) There were significant differences on the fatty acid composition of both

neutral lipids ( NL) and phospholipids (PL). Among the four kinds of live foods, C. dorsispinatus had
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highest DHA content, N. joponica and B. plicatilis run after it, then nauplius of Artemia sp. had the lowest
DHA content, while N. joponica had the highest EPA content, nauplius of Artemia sp. run after it, B.
plicatilis and C. dorsispinatus had significantly lower EPA content than the former live food. (3) According to
the > HUFA content, it can be ranked in the order of N. joponica > C. dorsispinatus > B. plicatilis > nauplius
of Artemia sp.. Based on the value of DHA/EPA, it can be ranked in the order of C. dorsispinatus > B.
plicatilis > N. joponica > nauplius of Artemia sp. .

Key words: live foods; fertilized pond-reared; lipid content; fatty acid composition
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( Centropages dorsispinatus , LAF fRIFRES B2 ) F1 H 24 1 5 £F ( Neomysis joponica , LT fEi #REEMF ) BB XF £k
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1.1 K5k

EIMEVE i R 63 B (Artemia sp. ) JRERIBIW B BB REER L RRBARAFE, KR (26 1) T EE 15
ZBTRAENIh 5, WEEERSGATEASTT . LHILT R R R EISFIRRLFF 2003 £4 A
15 -25 HEUE LimA DA RA R B EEMP A RAYERE T, EMHAYEB S BEBER TR
FERHSES, HELEFARRATER, FEREEL G RN A ER A YR e g 3R, iEK
HR L SR O 4 B (Tsochyrsis sp. ) , ZEE R 20 ~ 15 x 10° mL, FH4B48 R =FIE1HALE (BB 2 R)
HTFER, BHERSEES 4, BMBES ~6 g, RTERRKST -20 CHMFRFRATIEEAE
1.2 feRFIR iR s

EAMIE S Foleh 31" 35 MBS Seik! ) moJr 270 85 A i (NL) FdR 485 (PL) o R EALEF -
R EZEEXT AR BT BR 1T H Be4k, SR A Agilent - 6890 SAHGIE(HITAS T BR 04T, B BB 5 Agilent
19091J —413(30.0 m x0.25 mm,USA) ,JB-&FrHENE (Cat. No. 47085 - U, Wy H Supelco 22 &) ) 1E K I8 B
B2 e HERRAE IR BRI E B AT R AR B 4r ik BB g 2 MRS TE 60 CHLT B EE W 2K
SEE, TARERYERNE 3 K.
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2.1 TWHEEARRAEYEREKD  BIETBHE & &

MM, tHEERRNKSETERIL88.50% +1.04% , BERTHE 3 FER, HERMH
IKGRZ, AR RSBk o & B LR, B7E 80% A4 T Bs/ MELZRIE/ TE, K4IW
E"EB/E.'\ HEESTHEEMS, HEARERNENTEBRZ, RANEN S EREMBEESED

RIS RIS BAR T MBEIR LA B E = T R4 A R B K AR RIBERS/ TEAX & B
5, f AR A BB T E (LN 3.88% =0.48%

F1 AEEWENKS BENBESE
Tab.1 Moisture, total lipid and phospholipid content of different live foods ( %, n=3)

mH H % il B BRAT
Ky e 80.83 +0.18" 88.50 +1.04¢ 84.39 +0.79¢ 79.39 +0.95°
BiE/BE 3.03 0. 08¢ 1.12 £0.20° 1.80 £0.20° 2.48 +£0.10°
Blg/TE 15.79 +0.56° 9.72 £0.55° 11.53 +0.74% 12.09 +£0.99°
Behgs Mg 36.46 +2.94° 39.83 £2.75° 44.11 £1.56° 42.37 +2.01°
Bils/ T& 5.76 £0.47° 3.88 £0.48° 5.09 +0.44° 5.13 +0.64"%

(1) RPEERTIE « R, o RREEYG (2) ATHRERFTAEEHRANTEARERBE (P <0.05).

2.2 N[EAYERH BE DT BR 4 AR EL 3L

R e s g (NL) B RS B BR A R L35 2, 7T LR RAE 9B R PR BT RR AR E R B
=%, WMIEAREITER (SFA) TS, M4E&NK Cl16.0 #1 C14.0 BE&MLTFHE 3 MAEWIER (P < 0.05),
S SFA & B SK, iR F Mg K C16:0 M C18:.0 S BB E 5 THEHR; Bt B R M5 I B8R
(MUFA) TS, k4 PEE R C16:1n7.C18:1n9 A1 C18:1n7 E B EEE FHTER (P < 0.05),H
SMUFAZ £ 59.11% +4.41% s d iy S MUFA 4 81K 2K 40.64% +2.81% , ks /B 2 FIBE IR ih
BB/ X MUFA {2k 25% ~30% ;T ¥R H Y X PUFA 1 X HUFA #)& 8 il /N BIRIKIKCY a4l <R
<HERZE < BRIF, R H AL B KPR C18:2n6 A1 C18:3n3 & & & T X 4 FUELF, 5 W& M
C20:5n3E ERRTPIEMBMEL L, B PEIRH C22:6n3 S EFIL 16.83% +1.51% , FRIFIRZA
12.19% +1.55% , MK 7.23% +1.22% , T 5118 0. 25% +0.04% , 5 B FIHE 2 K AR
C22.:6n3 & & KT C20.5n3, MAEEFNIAE R o

R 3 NAFEEYEEBIEFIET RS . B SFA TS, WAMERBEIER C16:0 1 Cl4.0 &=
FEBE(P<0.05) Rt ELPIEFH Cl14.0 SERES THELH (P <0.05) , Mt B LK FHRIF
#) C16:0 BE S T R4 FI% H (P <0.05) ; 5t MUFA T &, ) 41 i& N BEE 1 C16:1n7.C18:1n9 0
Cl18.1n7 R EETFHAb 3 faYEE (P <0.05) ,# X MUFA 485k 54.03% +0.76% , T GHKIK
K > BENF > £ R 2 4 Fh A Y ERIBE IS B ) PUFA 1 HUFA 20 SRR F R g, (B4 4 ks
EBFRIFBEIE 1 Y HUFA & 2B E = FHPHEIE(P <0.05),

3 it

RO R R E B KEEEENIT 0B, B ENERE NS BRI TEAR EFRARH
uuﬁﬁﬁ%ﬁﬁﬂﬁimﬁﬁ AT TRRENERNRRATLED Y BREZNEETRAS, T
EEEEFBATGEESH HUFA 5817, Hi,20 42 90 R LR B+ B FRARERE
fﬁimcﬂl_zzﬁ@ﬂe ﬁﬁ?ﬁﬂ?@mﬁﬁﬁ&mk@” Bl RHREREN, TMBEETREERER L
i AADHA 1Y HUFA S BB EE TR RE—MESETNRL"Y, HFERN T BT REEN
TRR R Z , S FMER IS R B 5 BE A, TS 7 L R S BR S 0. RET



5H RIFE, 55 M AEKEE B WLV RS R ITTT S AR 528 R BT BR 2 A A9 LU LB 52 451

LU R R LW BN FARESGRRAREOERNE, TURBHAE RS ERE. B, +
WIE TR R RIS RBE S B S T A TR R A BT XU R ik P Y SR A
Biis & B EA R, A B 2R LM E,

L S T TR I T T T

e T S T

R2 ATEEYER R EEE K
Tab.2 Fatty acid composition of neutral lipids (NL) in different live foods ( %, n=3)

RETEERh 2 K4 L BERE BRIF
C14.0 1.47 +0.03° 6.63 +1.15° 6.24 +0.30° 3.03 +0.43b
C16:0 12.06 +0.24° 15.77 +1.54® 19.52 +0.57° 23.00 1. 52¢
C16:1n7 23.19 £2.244 12.02 +0. 58° 5.92+0.21° 8.63 £0.91°
C17.0 0.52 +0.10° 0.68 +0.05" 1.05 £0.02° 1.16 +0.064
C18.0 3.96 +0. 122 4,48 £0.75% 4.75 £0.10° 5.50 +0.47°
C18;1n9 28.06 +1.43¢° 22.73 +1.76° 20.92 +0.65° 12.04 £1.05°
C18:1n7 7.86 +0.58¢ 5.89 +0.83° 2.54 +0.12° 3.87 £0.52°

C18:2n6(LA) 2.78 +0.51° 6.02 £0.43¢ 7.56 £0.21¢ 3.73 £0.22°

C18:3n3(LNA) 1.87 £0.34° 3.24 £0.17° 3.07 £0.13° 2.55+0. 38°
C20:4n6 (AA) 1.32 +0.39° 3.43 £0.27¢ 1.85 +0.16° 2.93 £0.49°
€20:5n3(EPA) 14.61 =2.08° 6.46 +1.47° 7.38 £0.50° 19.04 £1.03°
C22:6n3(DHA) 0.25 £0.04* 7.23 £1.22° 16.83 +1.51¢ 12.19 £1.55°

KEFRHIB 2.05 +0. 14" 5.42 £0.32° 2.37 £0.21° 2.33 +0.25%
3.SFA 18.01 +0. 10° 27.78 +2.43b 31.51 £1.03¢ 32.69 +1.28°¢
Y MUFA 59.11 +4.414 40.64 £2.81° 29.56 +0.81° 24.54 +1.93°

Y PUFA( = 18:2n) 20.83 +1.38" 26.38 £2.05° 36.69 +2.42° 40.44 +3.16¢

3. n3PUFA 16.73 £1.52° 16.63 +1.78b 27.28 £2.35°¢ 33.78 +2.494

S n6PUFA 4.10 +0.37° 9.45 +0.18° 9.41 £0. 14° 6.66 +0.77°
n3/n6 4.08 1.76 2.90 5.07

DHA /EPA 0.02 1.12 2.28 0.64

YHUFA( = 20:3n) 16.18 +1. 87" 17.12 +2.32¢ 26.06 +2.06" 34.16 £3.41°¢
#3 TEEHBEENIERREAR
Tab.3 Fatty acid composition of phospholipids ( PL) in different live foods { %, n=3)
iiiiligies B4 Bl weR% BRAEF
C14:0 0.95 £0.20° 5.63 0. 86" 8.70 £1.55° 0.98 +0.08°
C16:0 11.29 +0.27° 12.65 +1.72° 28.95+5.12° 28.70 +1.75°
C16:1n7 17.55 +2.58¢ 8.45+1.21° 2.53 £0.51° 2.67 +0.36°
C17:0 0.64 +0.06° 0.54 0. 13% 1.36 £0.21° 1.41 £0.04°
C18:0 6.02+1.01° 3.61 £0.55° 5.75 £1.06™ 4.94 £0. 36"
C18:1n9 26.21 +1.42¢ 17.47 £1.37¢ 9.04 +1.35° 11.65 +0.31®
C18:1n7 10.27 £ 1.88¢ 4.82 £0.37° 2.18 £0.38° 3.14 +0.18°

CI8:2n6(LA) 3.02 £0.43® 5.45 +0.35° 5.73 +0.25 2.89 +0.07°

C18:3n3(LNA) 3.19+0.17° 3.24 £0.24b 1.32+0. 36* 0.92 +0.06°

C20:4n6( AA) 0.62 +0. 14* 4.43 £0.76¢ 1.29 £0.33 2.42 +0.19°

€20:5n3(EPA) 15.59 +1.33° 10.46 +2.21° 8.88 +2.28° 21.51 £3.25¢

€22 :6n3(DHA) 0.48 +0.16° 9.98 +1.16° 23.30 +4.17¢ 16.98 +2.18¢
KA TR 4.17 £0.34° 13.28 +1.59¢ 0.97 +0.12° 1.79 £0.22°
Y.SFA 18.90 £0.70* 22.42 +2.43b 44.76 +4.64¢ 36.03 +0.78°
Y MUFA 54.03 £0.76¢ 30.74 £2.81° 13.75 +3.23" 17.46 £0.45°
S PUFA( = 18:2n) 22.90 £2.15° 33.56 +1.52P 40.52 +£3.16° 44.72 £2.89°
¥ n3PUFA 19.26 +1.39° 23.68 +1.92P 33.51 +4.85° 39.41 £2.21°
¥ n6PUFA 3.24 £0.27° 9.88 +0.32° 7.02 £0.57¢ 5.31 +0.20°
n3/n6 5.28 2.40 4.77 7.42
DHA /EPA 0.03 0.95 2.62 0.79
S HUFA( = 20:3n) 16.69 +2.04° 24.87 +1.73b 33.47 +5.45° 40.91 £1.41¢
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KEWRRAEBHFER RN LFEER SR . DHA F1 X HUFA 4255 T R Mg &, JTigfd
FhIEFR4&MF T DHA/EPA #h&KF 207 R R sk eagh ik R BRmRe ", BRTREHm R
KM ENEAMERBARF AR, FHPIFRNAERTERTRAEBX  AGRRESHTEEA
FER BRI ARG RMUE SRR, T H R 5 SR B BARRD , B, se3f & B A B 25 H
TIFEFTEARABE AT, FREHKZERE LIS X E AR, EXT414EK 0.5 mm
A (SE4iEK 0.4 ~0.5 mm if) B 1.5 ~2.5 mm, £+ AN A S BED  EWESA TR
$& ( Eriocheir sinensis) B iAo rp ™) (BRES N IE M LA L EIE M BRE MK IRE, AHAE
WHGE T ERIFEKZHIER S EMIBHRAR, EREXPH DHA I HUFA S EHEEST T4
A% H ,DHA/EPA {H7E£2.2 ~2.6 Zj8), HEAABESENEES TRE , XUAHBERERMER
&, Nk a s e BA T W s TR,

H AFR IR R T EVG S Hb X 8 I AR IR AP, KT 4K 2 mm 4, Bifk 8 ~10 mm, @ ¥ A
F-Ju 2 178 5 ( Hippocampus kuda) 1K AKEF H A HFP 2 RTEA N 1L ¥R A X HEIERE
BEHRE, AFRERALMIEFT ) HAFRIF EPA f1 X HUFA SEREE S THE=MEE, MHES
JEFBE S B WA T ST HRWERR AT RMREKE, AL AAERENELERNE. 5K
FREARFE, B AF ARSI ER 50 DHA/EPA {H7E0.64 ~0.79 Z[a], iX 58U ( Paramysis nouvelli) B g
PER R A — 3™, MEARAY B8 268 5% 40 B3R % 18 & 18 D 3 ( Hippocampus spp. ) ™" | 5 i, ( Sepia
officinalis) > FIA BB K AR 4D IA LS AR R Y AT LB AR B i e 2 5 LIS R A KR .

4 NG

THMEFEGERL R IMUFA S 85, HUFA & BT - M3 & &5 MRk ZF B AT,
DHA/EPA {E8 1 724 , BIETIRRAE & BHUK, \T/E W RS Mgk RIMER N BB LB E®
FIFIRIKZAK 0.5 ~2.5 mm, H DHA F1 X HUFA & BB &S T K4 M R, DHA/EPA {H7£ 2.2 ~
2.6 Z 8], JRREFMERR ., BEKRKSHIFEKALRKCREER; LT B AT EPA I
Y HUFAS B3 %, DHA/EPA {H7£ 0. 64 ~0.79 Z[A], HEHAEER(EKHA 2 ~10 mm) ,, B—ikiE
7B E A R BUR R B D B AR

RRERRI G EHBARRIAA AT EETRE LB E, LR AE T RATRNE A AR TR
LB e bR T B!
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