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BE: hair D £ bR EkEEERNERARPRAMEE, RAZ#ERDA
Al B — BTG R X 2R W B M IR i e B AR BT R 4 AR e B BR 4L R HEAT o AT, SRR AT
DPPHE m &gk, Af e mAFRhEMBEANE TE G ERRETHE RN TEAL
BEHRHTAR. REr, ZEEBEFCHREEERER U H =B BN E, B
BB . fE [ B R ol B MR BT B B AR K. D38 S fn ot MUK R RE MR B E 4 C20:4n-6
#1C20:5n-3, H =2 B &L Al & Mg Bl R A & 1 35.88%F034.98%; [F] B 27 i I 0 R o o 1
JEfu MR I AR IR A R E R R Z R, P MM UCIA0FCLo:0F MMz fF R H £, T
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ICso% 7 #2.75521.98 mg/mL, &4 B d £1Cs0% 5] 0337029 mg/mL, #MEAFE T H &
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1 MEHSIE

1.1 SREHR

T 3% U5 IR R R VA JIE A R 2K
ST . B2 ELAE R (7.4940.53) cm, 1K)
9(78.63+7.51) g, PEMRHE%022.81%+3.87%; Sl
BRI 542 4(10.4140.79) ecm, 4 &4 (163.76+
8.14) g, TEMEHEE ] 25.64%+5.36%. F4 i ¥ iH
Xoe, BUERR, SIRIGRTRTE:, 2R
Hid i, 677 T4 cCokFh & .

1.2 UHEERE

RV-107fig 75 AL, TEFEIKAZE]; 7890A
RIS A 1AL, 35 Agilent/A &) ; M7-80EIZ 5
A, Jb RS AR A BRA Rl 5 AVANCE I
400 MHz# T A% B 2R354, %+ Bruker/A A 5
SpectraMax 137! Z I fiE B bR 1L, 3¢ E Molecular
Divices’\ #] .

1.3 WA

% G 4R B0 gl IR AR B R, A
200 mL =S e —HEEQ2 « 1, B EGT,
HA30min, HiRHE24h; FE)E, JEWH S0 mL
0.9% AL VEVR, FrE)RE, B H b
JZ . TCK G R BN T e RN R R R e, 15 E I IR
PERR S

Me R4 B & RAEEZHrikaE
FUFNOPE R G PR SAERR . TR AEPE AR BUIR 28
HOR AR, DAIEC be— L BE—VK ZR(80 < 20 : 1,
RFL L) R IF AT R 2, WA T M RR S
WePERG 4 53, FHF B 107 R 20 1853 #T o

A% Bk 4k P 5 T HL50 mgif A0 AR BE
A0.6 mLii AR e, R ERwE T
B LR i . 2aES80: Bkih ¥ 512g30, il
IR 4296.3 K, 90°fk il 8 FEP1°410.00 ps, i
FESWH M8 012.82 Hz, Mk iERAfEIDI M s,
KA R ETD N 65 536, HAHIKEINS 16, Z=H
DSH2; WiES . kil F 5 zgpg30, Kl i
297.2 K, 90°fkih 55 EEP1°~9.50 ps, 3% %ESWHA
24 038.46 Hz, FkohZERIHAEIDI A2 s, RkE S AL
TDM65 536, HFKBNS 1 024, 2HADSH4,
SRR % 1) Ak 27 467 B8 359 LA DO 6 A e (TMS) Sy
PRUWEREIE o i F MestReNova® {4 5 [&] 33 i 47 4k
RIS HT o
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FE i BR 4 #7 HlR LA A . 0 0l BGE
YRR ERE . P EBE ABCERE , AL mL 10%
WL IR — VA, T 60 C/K IR H iR ££30 min,
BHEIMAL mLIE Ry, #ES)2ER L
T T GC-MS4#7 .

g 4F . DB-WAXEAEH:(30 m x 0.25 mm,
0.25 um), FEEETEEE250 °C, Kl #5 1R BE 250 °C;
FHRFET . WA EE150 °C, {434%2 min, LL10°C/
minf} £200 °C, f£#E5 min, FLL1.5 C/minT} =
250 °C, P4F5 min, A HTE S0 ming S
H1.0pL, S0 13 DI NESR, &AW
1 1 mL/min,

JEAE A . GC-MSHE ¥ 250 °C, EIE T
R, B FIHERE200°C, HEfERT eV, FiEH
575 BBl Am/z 50~650 u,

L AAL FE W] T DPPH [ 3L . £ 5L
FIE 5 R 4R B B 1 E R BRI S R
LINWALE D RES i
1.4 BIESH

FrAZ iR sh , HABFE R PATINE S, 4
IR LB 47 HE 25 (mean+SD) R IR o

2 4

2.1 ZEHEIRS A

AL AT ('H-NMR) AR ¥ 'H-NMRi%
e B FE S 1, 275 SCHR8-10]/9 J5 ¥& XT
HAG S gt A7 R (GR 1) JF DL B 3 AR A iR iR
R, A g IR SO (H-NMR) AT L, k2%
1 H%5.42~5.31 ppmit W I & hy T A5 AT AR 5 1R
TR AU A s 5.29~5.26 ppmii i >y H b B 41
Hk L F A 4.33~4.29H14.18~4.13 ppmii i
AHIH AR F R LS 3.79 ppmlAJE R B
Rt 2 B e (PE)H 5 Ui #H 3% 1 3 F 36 (-CH,N)
ERYE, 3.33 ppmy B BEAR R (PC)H 5 AR T
HH 2 1 L [(CH,)3N-] B9 A5 2.85~2.82 ppmilh
s Ay 22 AN FTRG 7 1R v 24 AU 18] 1) 37 FPY 366 1 1)
&5 1.00~0.97 ppm>~n-3 %4 L A1 FIRE 5 B2 K vy
2 FAE, 0.91~0.86 ppmi I Jy [Fin-35 £ A
TRLFI i 15 T2 =2 A1 1 At g oty 1 A i R 38 1 ) &
1.03, 0.9310.69 ppmi i 5 J& Jhy AH [ 5 g
C16{ii(-CH,). C17{(-CH)FICI18/7(-CH;) |- 1%
A, 1A R R SR T AR A B AR R

iy
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xR 1 DIGREAEEREKIEIE Y AR A R AY ' H-NMRE £V R
Tab.1 Peak assignments of 'H-NMR spectra of H. pulcherrimus and S. nudus gonad lipids

b2 /ppm  chemical shift

LFUGHH  H. pulcherrimus

FEHRERIEAE S, nudus

wE) £

compound

hydrogen

5.42~5.31
5.29~5.26

4.33~4.29,4.18~4.13

5.42~5.30
5.29~5.26

4.33~4.28,4.17~4.13

TEFfEWER  UFA
Him%E  glycerol
Him%E  glycerol

-CH=CH-
-CH,-CH-CH,~(sn-2)

-CH,-CH-CH,~(sn-1, 3)

3.95 3.94 Wife PL -CH,-(sn-3)
3.79 3.78 WfeBIEGE  PC -CH,N

3.33 3.32 BENRREARGY  PC (CH;);N

3.16 3.1 WML el PE CH,N
2.85~2.82 2.85~2.82 ZAMAMENIEE  PUFA =CH-CH,-CH=
2.37~2.26 2.36~2.27 FA B4R  all acyl chains -CH,-COOR
2.12~2.00 2.12~2.00 TEFIAEWER UFA -CH,-CH=CH-
1.73~1.58 1.73~1.58 FABEE4EE  all acyl chains -CH,-CH,-COOR
1.33~1.27 1.33~1.26 PB4 all acyl chains -(CHy),-
1.03,0.93, 0.69 1.03,0.93, 0.69 JHERERE  CE -CH,, -CH, -CH;
1.02,0.92, 0.69 1.01,0.91, 0.69 JHEFE  Cho -CH,, -CH, -CH;
1.00~0.97 1.00~0.96 n3HEAMAENEL  n-3 PUFA -CH;
0.91~0.86 0.90~0.86 HARMEWiRE  all fatty acids except n-3 PUFA -CH,4

1.02, 0.92710.69 ppm (&1).

g5 HT(PC-NMR) AR 4E"C-NMRi
LB G SR, S5 SCHR[11-13]/9 7 0
HAG S e A7 0 R (3R2); JF LA S 281 I IR s
B, MAZRE IR Ak 3 (P C-NMR )R] W52 31 54
i X BRIEE X (177~172 ppm) ., ki X
(141~121 ppm). H iM% X (75~50 ppm) . W FF 3L
X (40~20 ppm) LA K F HE G X (15~11 ppm)([&12),

TEFRFEGEIX, 176.70 ppmIHJ&E Jy i 25 N5 5 FR
FRIERRIF T, 173.52~172.62 ppm g H i #EAE . JH
I W L B H I = R S B . TR RIS X,
130.48~129.54 ppml J& >y B AN 1 1R i 1R s Je e
JRT, 128.99~127.53 ppm iy 22 A1 F g [ iR 465 ke
TS 7, I i I R v 0 J i SR - (C S AT
COEMIE X INA (5 AEAE . fEHMTEIX, 68.99~
68.87. 62.15~62.09 ppm43Jil I J& > H i = Fs Hh H
HE 2 L sn-2Fsn-1,307 ik L+, 70.53~70.43 .
63.56F162.88 ppm43 il I J& > H i # B b H il
1 Fsn-2. sn-3FIsn- 1176k )5 T, 54.49 ppmlH & A
1% i Tk AR B (P C) Hh 5 460 A 3% 1 H S e i 1

[(CH;);N-], FHREFEC3, Cl4, C17. COFRMEIE(E
SHBMAETL70, 56.77. 56.16F150.14 ppm, fH[E
Pt SR L A REAE A5 5 R I AE 73.67 . 56.69. 56.13
F150.03 ppm. W H JE 35 XA 55 i J5 o i U 1R 1Y
BERASE I, 39.52 ppmlH & kNS Ik £
Jiz (PE) " 5 S T AH I 1) 3 FF L5k R (-CH,N) o
16 EE X, 14.28~14.01 ppmIH & Jy fiT A g Wi iR
A v R T, A EBEC18(-CHy)FRE 1 (5 =
TE11.86 ppmAl .

R o X A T i S R 1 3 e AR 43
TRAS BN 2R R RN T ARG R Y, 2P IR
PERR SIS LA H I = B8 (TAG)RIBE s (PL) A 32, i fH
[ [ (Cho) . JIE [# B2 i (CE) A7 25 I I R (FFA) &5
AR AR (2 3) 0 T 2 APk B B B v H 9k =R 7
H63.95mol%, AR TGk IR AH 114.80.04 mol%;
T b 2% ¥ B S Hh S 25 50 26.86 mol%,
T8 TG BER T I 1 14.49 mol%., [N, 25
JIEL A i s i L T FIEL B (P.C ) A1 s S T 2 s
(PE)N ., H Ih 383 IR ol Bk o AH rh 2R 5
U AE (PC/PE) 3 51 M 5.58F16.39, 3 BH 27 iA% JIE 14: it
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UFA

TAG sn-1, 3

J ?AG sn-2 ]

1.02 096 090 0.84

CE+Cho

EEALF2 /ppm
chemical shift

El1 SEEEMRRERMNZEEIRSER
UFA. N AIG IR : PUFA. Z ABEFE IR : TAG. Hih =&, PL. #EJg; PC. BEIGBEAEGL; PE. BEGMEZ W2k ; CE. JHE EEfS; Cho.

JHE RS,

Fig. 1 'H-NMR spectrum of H. pulcherrimus gonad lipids

UFA. unsaturated fatty acids; PUFA. polyunsaturated fatty acids; TAG. triacylglycerols; PL. phospholipids; PC. phosphatidylcholine; PE.

phosphatidylethanolamine; CE. cholesteryl esters; Cho. cholesterol, the same below

HH R I T FIEL Bl 5 2 55 T W B £
2.2 BERAERLARK S AR

AT 2 i RS R 1A IR R SR v AL A
D 2280 B W5 R, L 45 6 R I R i R, SR AR
AR TR N 1R Z AR IR, ELIR TR
PIC14: 0, C16: 0. C20: 1n-9. C20: 4n-641C20:
Sn-34 o Iy ZE I E RO R BRI R PR AR S B
[ B8 22 AN R 7 R (PUFA) & B dierm, 40l
KR W R 2 B AU 48.69% F146.79% , 1 F g 1 R
(SFAYRZ, T HA TR FI G D5 IR (MUFA) & & 5
fi%;  H Z AN S 7 R Hhn-3 78 22 N 16 s iy R
(n-3 PUFA) & iz 5 T n-6 5 Z R4 AR 1 82 (n-6
PUFA), WA 84 FEn-38 Z AN MBS iR, 74
T n-6PUFAFIn-3 PUFALLf(F4), RN, 35
JOEL R K v JIEL M i B -3 780 22 AN A A
M2 LLC20: 4n-641C20: Sn-3 M F, —FH B EESH
1535.88%H134.98%, H]E A C20: 4n-6f1C20: 5
n-3 B RE AR

T 3% U6 IR R R VA IR P s R

http://www.scxuebao.cn

BE NG D7 W2 2 B b AR R 22 5, 2Fiifg IR i
Hh P B LR B T R i 43 ) D 51.11%160.72%,
I8 5 TR MR 1 31.74%M136.58% ;1 h g h 2
AR TR B 1530 2 32.84%F1126.64%, LAk
TG 9 53.03%F150.74%, & I 2754 167 IH M i
kg 5 T 456 Cl4: OFIC16: 0% 100 g Wi iR
MHLPE NG 5 T 45 4 C20: 4n-6F1C20: 5n-3%5 2 A ity
FRg D7 2 o
23 HMEMNLEMN

DPPH f & AL i R & 2 it EPE R B
X DPPH H 28 — & ITHIRRE ST, THERFE
i e T 2 T v, R i s OC
5 HoOGsk i I8 B i 5kt DPPH H i A& 1 H
BRACRIL T 538, B =355 FiRDPPH H H &
S PRI T4 R C (K13), B ZEHE B DGR
TR REME R S 5 6 DPPH [ i JE A9 1C 003 51 S 2.75F0
1.98 mg/mL,

AAGHRAFRE K 27 U IR R
R B A R RER O, BRI
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Tab.2 Peak assignments of *C-NMR spectra of H. pulcherrimus and S. nudus gonad lipids

WAL /ppm  chemical shift

LN H. pulcherrimus

FERERIEAE S, nudus

wE)

compound

{3

carbon

176.70
173.52~172.62
140.82, 139.71
132.01~131.94
130.48~129.54
128.99~127.53
127.13~127.01
122.59, 121.65
73.67,71.70
70.53~70.43
68.99~68.87
66.38

65.03

63.56

62.88
62.15~62.09
59.36

56.77, 56.69
56.16, 56.13
54.49

50.14

50.03

39.52
34.20~34.05
31.94~31.52
29.78~28.92
27.31~27.10
25.62~25.54
25.07~24.66
22.70~20.56
14.28~14.01

11.86

176.28
173.51~172.59
140.84, 139.70
132.00~131.92
130.46~129.52
128.99~127.53
127.12~127.01
122.57, 121.60
73.66, 71.71
70.53~70.44
68.99~68.87
66.38

65.02

63.54

62.89
62.14~62.07
59.38

56.77, 56.69
56.16, 56.13
54.44

50.15

50.03

39.52
34.19~34.03
31.96~31.52
29.77~28.91
27.30~27.10
25.62~25.54
25.11~24.68
22.70~20.56
14.27~14.00

11.85

WA RN FFA
Wi, Huwh=8 PL, TAG

JERE R, JHERERE  Cho, CE

n3HZAMF N n-3 PUFA

FAMANENE  MUFA
ZABEMENITR PUFA

n3HZ A n-3 PUFA

JE[E RS, AHERY  CE, Cho
JE[E RS, AHERY  CE, Cho
WE PL

=8 TAG
WERMEARGE  PC

WERt CREfE  PE

WE PL

WE PL

=8 TAG
WERMEARGR  PC

JIEE R, FHEEESE  Cho, CE
JIEE R, FHEEESE  Cho, CE
WERMEARGR  PC

JEE®E  Cho

JE[E RN CE

WERt CREfE  PE
Fifi3EE  all acyl chains
Fifi3EE  all acyl chains
Fifi3EE  all acyl chains
AEFIENTEE  UFA
ZAMFENTR  PUFA
FifisEEE  all acyl chains
FifisEEE  all acyl chains
FifisEEE  all acyl chains

JH[EEE  Cho

-COOH

C=0

Co6

Co3
-CH,-CH=CH-CH,-
-CH=CH-CH-CH=CH-
Co4

C5

C3
-CH,-CH-CH,-(sn-2)
-CH,-CH-CH,-(sn-2)
-CH,0

-CH,0
-CH,-CH-CH,-(sn-3)
-CH,-CH-CH,-(sn-1)
-CH,-CH-CH,-(sn-1, 3)
CH,-N

Cl4

C17

(CH;3);N-

c9

c9

-CH,N

C2

Co3

-(CH,) n-
-CH,-CH,-CH=CH-
=CH-CH,-CH=

C3

Co2

-CH,

-CH,(C18)

BRE IR B R X R B R RIS R R E TS
FEUFAL(FI4) . MU 70.1~0.3 mg/mLEt, 2Ffiff

JEE R G X 238 A RS R R THAR
C; 249 B & 1 0.3 mg/mLi}, 4E4: & CXF 2k

http://www.scxuebao.cn
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43 %

T A A

TAG PC all acyl chains

PE
Cho TAG |\ Cho

. . J Cho
39.6 39.4 L |

MUFA 15 14 13 12 11

FFA

176 174 172 mum 128

| L Ul

200 180 160 140 120 100 80 60 40 20 0

WEEALF2 /ppm
chemical shift

2 DG REME AR BE R A AR R SR BRG]

FFA. 5 B R ;. MUFA. BRI IS i 1R

Fig.2 "“C-NMR spectrum of H. pulcherrimus gonad lipids

FFA. free fatty acids; MUFA. monounsaturated fatty acids

®3 DEEBEMARKEEMRNERANFTSE

Tab. 3 Lipid compositions and contents of

H. pulcherrimus and S. nudus gonad lipids mol%
Aoy LRIl St Ek i H
composition H. pulcherrimus S. nudus
IR RN FFA 2.91 0.99
JHFE®E  Cho 3.18 2.91
JHFERENE  CE 1.58 1.57
B PL 27.31 14.49
Hil =B TAG 65.02 80.04

I E A A R P T 2 RO K i I P
JR I BT o 2 T JIEL AR I R R T IR M R AR B X R
HE A BB YICso 53 9124 0.33 F110.29 mg/mL.
REAMEBTHORFREN 2F g iR
P G BV B R A B B B el Y RE ) BE R
HenmisgsE, FLYEBREE ) 2 R REROECR,
B 20 AH G R BE T SMR T4 A= R C (K15), kB
0.6 mg/mLHET, T 3 g JIE R0 K i 0 1 B A
JGF B AU B B A H 3 138 R 3 430 R 56.96% F11
70.18%, [RIEF, Th 3 AU R G ER A RE P R A oot

http://www.scxuebao.cn

BB F H 3R AYICsy 5 719 0.33/10.31 mg/mL.
3 Wi

JIE JB S v 7 i B B Y, e HUE SR
{H Y E AR B, 2 it ORI O K v E A A
fig & o B T E A 13.72%F111.99%; 256 1
PERR SR DA =B eE IR oy 32, HBEARRY £
TS A T J T REL 9 #8351 P9k £ B i . Liyana-Pat-
hirana%§"°R I TLC-FIDE X b 7 £k JH(S. droeb-
acheinsis)g BT 41 ) 225 PEAR AR 9T R B, H
=G o T R P R AR 1 60.2%~76.4%, 11T
5 A Tt L T R 5 s P < T2 i 3 ) o A 1 g 5
1Y52.6%~66.9%F117.9%~31.1%, [FH}, Kalogeropo-
ulos%5 I ot TLCZE & B M IAR T v % 40 1k v JIE
(Paracentrotus lividus)W g BT 20 53 B & 80, H
Tl =R R PR 9 70.6%, I A I
i A I T 2 e ) o B R R 5 6 9 83. 7% A
4.9%, JX5AMEGE SR JE TG IR v HE A
0 A ot A R A — i, Wt i T DL T e i P £ T
i 2 B D REE AR BUS oy, REAT RO 5 g B AR
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Tab. 4 Fatty acid compositions of H. pulcherrimus and S. nudus gonad lipids

LFENE  H. pulcherrimus

FERERIEAE S, nudus

i 7 R
fatty acid Py ik fig Wtk Mg ISy kR et fIg
total lipid neutral lipid polar lipid total lipid neutral lipid polar lipid
Cl4:0 8.42+0.05 19.13+0.11 6.28+0.08 8.76+0.03 20.01+0.22 8.59+0.04
C15:0 0.12+0.01 0.84+0.02 - 0.40+0.02 0.81+0.02 0.27+0.01
Cl16:0 17.21+0.08 28.77+0.23 16.27+0.16 19.1240.06 36.96+0.26 19.95+0.22
C18:0 3.23+0.18 1.2240.01 3.97+0.05 2.68+0.22 2.43+0.06 2.52+0.03
C20: 0 4.38+0.04 0.63+0.02 5.22+0.07 4.90+0.07 0.41+0.02 4.95+0.06
C22:0 0.11+0.01 0.52+0.01 - 0.49+0.01 0.10+0.01 0.30+0.01
Cl14: In-7 0.33+0.01 2.36+0.05 0.10+0.01 0.32+0.02 0.21+0.01 0.12+0.02
C16: In-9 3.77+0.05 8.02+0.09 2.27+0.04 1.61+0.01 1.82+0.03 0.49+0.01
C16: In-7 1.70+0.01 1.21+0.03 1.13+0.02 2.53+0.04 2.15+0.04 1.72+0.04
C18: In-9 1.59+0.01 0.64+0.02 0.81+0.01 2.45+0.02 1.63+0.02 1.15+0.03
C18: In-7 0.59+0.01 0.20+0.01 0.13+0.01 0.53+0.01 0.10+0.01 0.15+0.01
C20: In-9 9.86+0.15 3.62+0.04 10.79+0.08 9.42+0.09 6.73+0.11 9.05+0.09
C18: 2n-6 0.49+0.01 0.33+0.01 0.17+0.01 0.25+0.01 0.15+0.01 0.39+0.02
C18: 3n-6 0.85+0.04 0.91+0.01 0.12+0.01 0.78+0.02 0.16+0.01 0.10+0.01
C18: 3n-3 4.73£0.06 4.2840.09 2.23+0.04 3.18+0.04 2.94+0.03 1.54+0.03
C20: 2n-6 1.9940.05 1.41+0.03 0.69+0.02 4.11£0.03 0.64+0.02 1.83+0.01
C20: 3n-6 0.31+0.02 - 0.27+0.01 0.16+0.01 - -
C20: 3n-3 1.46+0.09 0.91+0.02 1.09+0.02 1.01+0.05 0.10+0.01 0.11£0.01
C20: 4n-6 16.97+0.17 5.67+0.08 22.53+0.18 12.83+0.11 5.87+0.06 16.01+0.14
C20: 4n-3 1.2140.04 - 0.83+0.02 0.82+0.03 - -
C20: 5n-3 18.9140.11 17.5140.12 24.22+0.22 22.15+0.15 16.28+0.11 30.51+0.19
C22: 6n-3 1.77+0.01 1.82+0.02 0.88+0.01 1.50+0.03 0.50+0.01 0.25+0.01
SFA 33.47 5111 31.74 36.35 60.72 36.58
MUFA 17.84 16.05 15.23 16.86 12.64 12.68
PUFA 48.69 32.84 53.03 46.79 26.64 50.74
n-6 PUFA 20.61 8.32 23.78 18.13 6.82 18.33
n-3 PUFA 28.08 24.52 29.25 28.66 19.82 3241

e “ORINAAI

Notes: “-”, not detected
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Lipid compositions and antioxidant activities of
Hemicentrous pulcherrimus and Strongylocentrotus nudus gonads

XU Hua, WANG Yunpeng, YANG Demeng, LOU Qiaoming’, ZHANG Jinjie, YANG Wenge
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: In order to analyze the lipid compositions and antioxidant activities of Hemicentrous pulcherrimus and
Strongylocentrotus nudus gonads, the lipid and fatty acid compositions were analyzed by NMR and GC-MS, and
the antioxidant activities were determined by the methods of DPPH radical scavenging, hydroxyl radical
scavenging and superoxide anion radical scavenging in this paper. The experimental results indicated that the
triacylglycerols and phospholipids were the predominant lipid components of H. pulcherrimus and S. nudus
gonads, while the contents of free fatty acids, cholesterol and cholesteryl esters were relatively low. Meanwhile,
C20:4n-6 and C20:5n-3 were the major polyunsaturated fatty acids, and the total contents of C20:4n-6 and
C20:5n-3 reached respectively 35.88% in H. pulcherrimus and 34.98% in S. nudus. The remarkable differences
were observed in the fatty acid compositions of neutral lipids and polar lipids. Neutral lipids were chiefly
composed with C14:0 and C16:0, whereas polar lipids mainly of C20:4n-6 and C20:5n-3. H. pulcherrimus and S.
nudus gonad lipids exhibited great scavenging activity on DPPH radical and hydroxyl radical. The ICs, values of
H. pulcherrimus and S. nudus gonad lipids to DPPH radical were 2.75 and 1.98 mg/mL, and were 0.33 and 0.29 mg/mL
to hydroxyl radical, 0.33 and 0.31 mg/mL to superoxide anion radical, respectively. The results suggested that H.
pulcherrimus and S. nudus gonad lipids had high nutritional values and antioxidant activities, and could be the
important dietary sources of C20:4n-6, C20:5n-3 and phospholipids.
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