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Analysis of fatty acids in the muscle of § species of needlefish
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Abstract: The fatty acid contents in muscle of eight species of
needlefish were determined and compared for the development
and utilization of the marine resource. In autumn and winter, 8

species of needlefish were collected from Zhanjiang sea area, in-
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cluding Hemiramphus far, Hemiramphus lutkei , Hyporhamp-
Hyporhamphus

hus dussumieri s Hyporhamphus limbatus,
quoyi, Tylosurus acus ., Strongylura anastomella and Strongy-
lura strongylura. The moisture and crude lipid of muscle were
determined by national standard method and the content of fatty
acid in muscle was determined by capillary gas chromatography.
The results showed that moisture of the muscle of needlefish was
66.7% ~73.2% and crude lipid was 2.04% ~2.78% dry weight.
The contents of saturated fatty acids (SFA), monounsaturated
fatty acids ( MUFA), polyunsaturated fatty acids (PUFA) in
muscle were 32.10% ~42.97% . 11.99% ~35.51% . 29.37% ~
43.92%, respectively. The content of n-3 fatty acids (21.19% ~
38.98%) and n-6 fatty acids (5.44% ~18.24%) in 8 species of
needlefish were high and have higher fatty acid nutritional value
and medicinal value, among which the content of H. quoyi and
T. acus EPA+DHA+DPA were 35.55% and 33.31% . respec-
tively. The DPA contents in H. dussumieri and T. acus were
high, reaching 8.43% and 7.31% , respectively.

Keywords: needlefish; hemirhamphidae; belonidae; fatty acids;

gas chromatography
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Merdzhanova &5 BF 5% (19 B 91 I &1 7 (Belone belone) [
EPA+DHA %4 4 19.84% , Dhaneesh %" {7 3 ¥t [& T
i EPA+DHA & &8 7.41% Ul fa B — & & &
B2 A FIE T B2 F1 EPA DHA 25 1 8% A1 F IS 7 IR .
20 E K B, 8 Bl £ 2 EPA+ DHA & & ¥ & F
Dhaneesh 25 )38 A9 FL EC T 8k, BEoh AL R OREK T
% i 1A 2 L R R R B 1R R A 5 44 A 4 i 9 DPA
(ZHImIARD &, ETE\FEAsEE A K AL
i AN TR n-3 F A TF IR W R LA K a3 ) DHA Fil EPA
TE 5 245 sCOR A b 1 0z 0 B S O R LR TR
VLI 8 R AR £ R U7 R 0 KR . B TE N KB iR E
Fr PAl s B 25 9 R R RIS %
L MRS Ji ik
L1 #85iKF
1.1.1 Mk

8 P EH . TAKA T 3 4 MR T AR UL E L
VR U S T WA S )T AR O R ST % T B M
5 B Bt R (BT 8% ( Hemiramphus far) | 7 ¥ %
(Hemiramphus lutkei) ¥ (&~ i (Hyporhamphus dus-
sumieri) %k F % Hyporhamphus limbatus) ., JK K T %
(Hyporhamphus quoyi)].3 Bl &1 Bl o F [ 2 %8
(Tylosurus acus) 2R W [ BB #3 % ( Strongylura anasto-
mella) | & B A & #8 i (Strongylura strongylura)], %
BUSAE AT A 4 B BRI BT AL L L2 NS T 4R
FFE N, 3 T4 25 TR VR T AR A7 45 T
1.1.2 325
RA 21 FhbRAENG U5 B2 WP R (%5 BTt 16D : 2 B Sigma
A < A3 Al 7 A 2= T
.2 K 5&&

SA % . GC-2010 B, fit GC-workstation T.fE ¥ »
HA R HAHE
LT KO - AL204 T, M5 )
R K % 51 80 HH-4 7,
NI
L3 FHi&
1.3.1 AR 43 FOHLIE 5 R 0

(1) K43 HET S K ¥ 4 GB 5009.3—2010 4447 .

/L\\#

&l

FEH 2 Bl (A8 R

/L\\#

&l

MR AR A R

FE NS -8 B Al £ & AL P BS B BR A 43 43 4

(2) Mg R IKHR Y #% GB 5009.6—2016 $44T .
1.3.2 KNI R P BE AL 43 B AR 50 mg T4 5
TF % B AN 0 AL £, 45 0 0.5 Y0 B R — AP BV I 2 mL,
60 CARMEIR 1 ho A 4 mL iE S 54T AL, |
JRFEBOR A IR T B0 A I JC /K B R B 78 43 W K 4 B
VW AR AR
1.3.3 KM@ LF DBWAX @4 (30.0 m X
0.25 mm X 0.25 pm); P HE 4% (250 C); & Ml & (FID.
250 °C) s A REAE IR E 120 °C (f#3% 1 min JF L 10 °C/min
FHED)—>210 C (£ 4 min J5 3 °C/min F i) —240 C
CPRFF 10 min) ., #S: No s A 30 mL/min, 43 3%t
100 = 1. bR fE e A NG 5 B2 G S RE il 4% 3 #ERE 5 s
1.3.4 FdEsaby I EE T Excel 2003 144 4b 21, i
BT W R 4 & i LA I = SD7 RN, BE M
Kol /¢ K37k .

2 RS0
2.1 #stE—mA s NE

U 0 A S F L B B UL PR K SRR T 4
mFE 1 PR, £ 1 BN &FGUE G E A R IEE K
KA AR 5 SRR £ UL PR 5 K << BT B R A UL K
i, BB 2 R (P<C0.05) ,5 Fhig Rl Ry R & oK
To B PE2E R (P>0.05), 3 Fl i 41 fa B} fa B} Py fa Fh LA
K BRI B 3 Pk 25 5 (P>>0.05) 5 fisk Bl £ L PORLAS W5 &
s> AR AL ARG D & . B B 2 R (P
0.05) .5 R RL (Rl Py R AL P ORLAR D7 & & 08 1B 3% 1 2%
5 (P>>0.05) ,3 Tl 41 0 B} 0 B} Py 0 Tl UL 3K B 15 2 1t
Jo i F M 2E R (P>0.05).

2.2 HEERBRRRENRBNBRKRERTF

T VARG 17 R HE I O B B ) B %o g 0 1 AR A TF P - DL
2.6 T 6% UL A AR BL 04 A 7 IR FY R SOAE 6 3 1R L
B,

2.3 MHETERBEENNESER

XF 8 AR A £ UL A N DT R AR S AT SOME i S T
HAGWIBRM > H i 45 P 3 3, HoRifa W& &5
BRI 1.66 %6 ~5.66% . 21 g i &2 (4 BE W B R A
W10 M EZEMANGHEE R Cu.o Ciooo M Crsao s R
HIFBEWTER A Crs. 1 A1 Crs 1 s Z RGN Cus 260
Cao 1 (n-6) (AA) Cop5 (n-6).Cpy.5 (n=3) (DPA),Cyy.
(n-3) (EPA)YFI Cyy. 6 (n-3) (DHA),

2.4 MStERERBRESESN

2.4.1 MELFONE T ER AN BN AN AR TR & i &l 2
B0 S0 A T R L R R OR 1 N I I R RN B 2 N A A g
IR 1 LA I . AR £ L PR A A N R T R ( 2 SFAD &
32,102 ~42.97 % , Ho v 45 A5 £ f LA B4 8 16 R0 B T R
[ #845(42.97 %) B i (42,01 %) J5 [ B 15 2 48

61



62

E#i# 3 FUNDAMENTAL RESEARCH

B 2248 | 2020 F 6 B | RaSH

*1 MHENEE.SRKKSMERTE)
Table 1 Body weight, body length, moisture and crude lipid (dry weight) of needlefish
i1 Fif /g A /mm Ko/ % MR (T D/ %
BE % 132~149 201~232 71.741.9%* 2.1340.37"
[fEReS - 122~137 192~228 72.1+2.1° 2.20+0.21°
FERT 118~142 158~217 73.2+1.8¢ 2.16+0.28"
2T % 108~134 157~194 72.4+2.0° 2.04+0.15°
RIS T 5 105~143 149~196 72.9+1.6° 2.1140.43%
R A i 523~742 421~573 66.741.7 2.7840.13
I W5 151 2 1S 284~326 352~395 68.6=2.1" 2.524-0.34%
B[54 5% 258~372 337~403 68.241.3" 2.6740.29

T FB/NG TR AN [ R BAT I 2 E 22  (P<C0.05) .

R2 MEEVRAERENERERERT

Table 2 The retention time and correction factor of standard fatty acid methyl ester

FRERR TR TP BE  OR B /min AEXTROER T || ARENG TR B R A/ min A ARCEE T
Cii:o 7.93 0.99 Cao:1 16.62 1.00
Cis:0 8.97 1.00 Co:2(n-6) 17.37 1.01
Cig:0 10.24 1.00 Ca:3(n-6) 17.82 1.06
Cig:1 10.58 0.99 Coo: 4 (n-6) 18.22 1.03
Cir:o 11.64 1.01 Cao: 4 (n-3) 19.01 0.99
Cis:o 13.15 1.03 Ca:5(n-3) 19.49 1.09
Cig:1 13.44 0.99 Coz: 4 (n-6) 22.88 1.15
Cig:2(n-6) 14.12 0.98 Coz:5(n-6) 23.68 1.12
Cig:3(n-6) 14.71 1.00 Caz:5(n-3) 24.83 1.24
Cig:3(n-3) 15.10 1.00 Coz:6(n-3) 25.77 1.28
Cig:1(n-3) 15.57 1.00

i

Abundance

Figure 1
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Table 3 The composition and percentage in eight species of needlefish (n=4) %
JUES Cii:o Cis:0 Cis:0 Ci:1 Ci7:0 Cis:o Cig:1 Cig:2(n-6)
BiE A 2.4340.29¢  0.7940.15°  22.54+2.38" 4.6340.32> 1.08+0.11* 9.52£0.37< 15.51+1.12¢  3.43+0.34¢
[pea 1.4140.434 0.5740.17%>¢  27.9543.24* 3.31£0.41¢  0.9740.09* 11.0940.79*> 16.67+£1.49° 3.2740.22¢
FE BT i 3.07+0.38>  0.3840.26*  20.374+1.8%  7.59+0.53* 0.5740.05¢ 7.71+0.42" 27.43+2.36° 2.63+0.29¢
Z T % 1.6240.17¢  0.260.03¢  24.33+2.31% 3.2940.47°  0.3540.04¢ 7.6540.260 22.394+1.98> 11.2741.46°
JRIGF % 2.4840.43%  0.3740.02¢  25.2242.02®> 5,1340.66" 0.520.08° 8.45+0.38° 10.97+1.23¢ 1.56+0.26¢
R 5.0240.37*  0.7240.06°  23.8942.19* 1.8240.219  1.02-£0.06* 11.77+0.89*  9.61+0.74°  0.55+0.03%
RUER R  2.85+£0.18"  0.64+0.09*  26.23+2.56® 6.83+0.74° 0.74=£0.12> 9.04+0.44% 14.81+1.85¢ 0.88+0.15f
REFB R 1.0240.14°  0.650.11®  24,03+1.97* 3.614+0.18° 1.23+0.21* 10.04+0.50> 18.55+2.13¢  4.18+0.32°
s Cis: 3 Cis: 3 Cig: s o Cao+ 2 Cao+ 3 Cao: 4 Cao+ 4
(n-6) (n-3) (n-3) (n-6) (n-6) (n-6) (AA) (n-3)
B i 0.2440.02¢  0.804-0.03° 0.4340.05"  0.4740.06%  0.2740.02¢  0.0840.011  2.4940.34<!  0.3840.034
T VA 0.092:0.03¢  0.847-0.06° 0.4140.03" 0.2840.03"  0.1940.01¢  0.0940.017 2.9740.21¢  0.2240.02¢
AR 0.3540.02*  0.3640.024 0.1140.017  0.4940.02>  0.2020.01¢  0.2540.05¢ 1.2340.42¢  0.4740.07°
2T ik 0.3140.01"  0.6040.05" 0.140.02¢  0.5840.07*  0.48+0.03>  1.24%0.08* 3.0940.37¢  0.1720.03"
JRERF % 0.0520.03¢  0.494-0.08¢ 0.2740.03¢  0.1840.02¢  0.1140.03"  0.2520.069 2.3540.22¢  0.9520.11*
R 15 % 0.334+0.02®>  0.16+0.01¢ 0.574+0.08*  0.3540.02% 0.4240.03¢  0.4140.01¢  4.0140.32>  0.20£0.03¢
RWEF RS 0.1840.02¢  0.51+0.05¢ 0.20£0.02¢  0.30£0.05¢  0.1440.03"  0.1640,04° 2.2040.13¢  0.7740.07"
RIS  0.24+0.02¢  0.38+0.16%  0.1140.01"  0.3940.04«¢  0.68+0.08* 0.65+0.03> 4.99+0.41*  0.75+0.06"
ok Coo:5(n-3) Coo: g Coo:5 Coz:5(n-3) Coz:6(n-3) NHfE SSFA S MUFA
(EPA) (n-6) (n-3) (DPA) (DHA) %
B itk 3.28+0.42¢  0.7940.13¢ 1.6940.24*  4.8940.27% 21.27+2.18" 3.00 36.364-2.47"  20.60+2.13¢
A VE R 3.9940.19*  0.6540.19¢  1.2040.11>  2.6240.29¢ 17,90+ 1.82¢ 3.29 42.0143.03*  19.2741.47<
FANASS 2.7240.22¢  0.3140.05° 0.4740.06¢  8.4340.45* 11.85+1.35 3.01 32.10+1.82¢  35.5143.28"
ZF % 2.2540.349  0.2740.03° 1.2840.31® 2.7640.31°  14.0241.17¢ 1.66 34.2042.34b  26.26+2.74°
JRECF % 4.8840.59*  1.2740.27° 0.90+0.13¢  7.31+0.52>  23.36+2.24% 2.96 37.0343.69® 16.28+2.614
R 3.2740.31¢  0.4340.064 1.2240.16"  2,1940.317  27.84+2.38" 4.23 42.9743.16*  11.9941.37¢
MR A 2.6040.319  0.68-£0.09¢ 0.92£0.11¢  5.610.62° 18.06+1.37¢ 5.66 39.5044.32> 21.9441.92¢
RIEF G  3.05+0.15¢ 1.6240.117 1.2140.25>  4.4340.38¢  15.001.73% 3.18 36.98+2.13>  22.5642.66"
Sn-3/ DHA/  EPA+DHA-+
[EES > PUFA Sn3 -6 EPA+DHA
>n-6 EPA DPA

B itk 40,513,110 32.9842.35>  9.5441.44° 3.5 24,544 3,14 6.5 29.4342.84b
[aRea 35.424-2.45%  29.262.20"  6.024-0.86% 4.9 21.8942.17¢ 4.5 24.5141.83«
HEIR R 29.3741.49¢  24.7142.76%  54440.41¢ 4.5 14.58+1.56f 4.4 23.01+2.16¢
2T ik 37.8843.01%  21.1941.67¢ 18.2441.49 1.1 16.27+1.89¢ 6.2 19.03+1.94¢
PN 4 43.922.77*  38.9843.04*  6.9340.73¢ 5.6 28.24+2.47% 4.8 35.55+2.51¢
R A 5% 41.0342.93®  32,70+2.11>  8.3340.50¢ 3.9 31.1242.04¢ 8.5 33.3142.23
JeME B A 33.2142.81% 29,012,510 5,4940.94% 5.3 20.6541.86¢ 7.0 26.2641.92¢
BB RS 37.6742.23%  26.41+41.70¢0  13.71+1.42° 1.9 18.05+2.034 4.9 22.4841.984

T FS/NG TR FOR B 2 2 7 (P<0.05) .

fif% 36.98 %0 BEMH (36.36 %) 15 [ kL K F fif (32.10 %) TAH B
A ELAG 2 25 B (P<C0.05) ; i ¥ R 40 IS 17 6 & &
(XMUFA) K 11.99 % ~35.51 % , H & A &1 0 L 1A 19 3

BN H A RS 0 R [ AL G T i (35.51%) ] 5 [ 4% F %
(26.26 %) 15[ 42 Mg 5] BB #8 % (21.94 %)  BEf# (20.60 %) ]
HOREK T #16.28%) 15[ X B (11.99 %) 141 5 [4]
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Figure 2 Comparison of SFA, MUFA and PUFA
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Figure 3 Comparison of 2n-3, 2n-6, EPA+DHA, and EPA+DHA+DPA fatty acids
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B TS 8 Bl £ A g i iR EPA+ DHA + DPA (I
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