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Fig. 1 Survey stations in the offshore waters of Southern Zhejiang
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Tab. 1 Biological information of different C : N ratio of Dysomma anguillaris
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Tab. 2 Results of carbon and nitrogen stable isotopes analysis of Dysomma anguillaris
8"C/% 8" N/% C:N
24 group name C:N 2 — — - — —
YLl range X £SD JLHl range X £SD YLl range X £SD

2[ 1groupl 35-4.0 -17.12~-15.61 -16.39+0.33 10.71~13.40 12.28+0.61 3.52~4.00 3.77+£0.17

2l 2group2 >4.0 —17.57~-16.27 -16.91+0.36 11.56~13.39 12.39+0.49 4.01~5.02 4.33+£0.32

2 1’ groupl’ <3.5 —-16.53~-14.52 —15.18+0.42 10.79~13.49 12.56+0.61 3.11~3.27 3.22+0.04

2 2' group2’ <3.5 —16.05~-14.63 —15.14+0.32 11.39~13.59 12.63+0.57 3.19~3.31 3.24+0.04

A ECRT t AR50 X 9 2H 117 AT 682 LR AL AS G Jo
EBRETERY 8C. 8N LK C:N #7257 B#E
PO, KPR 2 WLAAEA NS R LBRATE 8N
T & £ FHMNP>0.05), HAHE G EHER
(P<0.01), PHALILPIRES: 8°C E 258 h1 1.21%0

14.0 1
135}
13.0
é\\S 125
;Z 12.0 -
w115+
11.0 -
10.5

10.0
10

11 13 14

3371
_ ®
032r [

3.1

3.8
C:N
Kl 2

8C"/%o

1.78%o0, 8N fH F- 3775 0.28%0. 0.24%o, C : N -
HIR&A% 0.55. 1.09,

41 WLAEER B 8C. 8N Ml C: N g
B HIT S (R (E 2 S 0 08 3 1EAH 6 R (P<0.05), C: N
5 ASPC R IR IEH KSR (P<0.05)(8 2).

-14.0
-14.5 + ‘o o
-15.0 |+ ® o ®
) ( J
00 o § L
-15.5 ® o
-16.0 |
-16.5 | )
_170 1 1 1 J
-17.5 -17.0 -16.5 -16.0 -15.5
8'3C/%o
201
] 'Y R
1.5 P
g ® °
5 10} . *°
2 ve
o
0.5 °
0 1 1 L J
34 3.6 3.8 4.0 4.2
C:N

24 1(3.5<C : N<4.0)FTITHB LA RS 8°C, 8N Al C : N {HAENR R L R HT G 4tk 6 &

Fig. 2 Linear relationship of 8°C. 8'°N and C : N values of muscle samples in group 1 Dysomma

anguillaris (3.5<C : N<4.0) before and after lipid removal
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Tab.3 Results of lipid correction models in group 1 Dysomma anguillaris (3.5<C : N<4.0)

7 e IE A 411 B R A A RN
number lipid correction model fitting results of group 1 AIC
1 A3"*C=ax§"C+b A3"C=-0.25x3"C-2.95 21.91
2 A3"*C=axC : N+b A3"C=1.30xC : N-3.69 10.58
3 A8"C=(axC : N+b)/(C : N +c) A8"C=(1.22xC : N-4.55)/(C : N-3.74) 24.73
4 A8"C=a,+a,xIn(C : N) A8"C=-5.25+4.88xIn(C : N) 10.59

F4 H2C:N>4.0)FIAIEBIERKEERUEER
Tab. 4 Results of lipid correction models in group 2 Dysomma anguillaris (C : N>4.0)

iz e LA 42 BA R RIS
number lipid correction model fitting results of group 2 AIC
1 A3"C=ax8"C+b A3"PC=-0.81x3"°C-11.98 14.80
2 A3"C=axC : N+b A3"C=1.15xC : N-3.19 0.42
3 A8"3C=(axC : N+b)/( C : N+c) ASPC=(9.62xC : N-29.88)/(C : N-2.23) 2.29
4 A8"C=a,+a,xIn(C : N) A8PC=-5.71+5.12xIn(C : N) 0.31

RS5 HIALSE/LMEERREZRBEBSERILE

Tab.5 Comparison of fitting results of lipid correction models in Dysomma anguillaris

Fr 5 P E AR B AR A 25 O e 2. U
number lipid correction model result of integrated data AIC
1 A3"C=ax§"C+b A3"C=-0.72x8"*C-10.57 39.88
2 A3"C=axC : N+b A3"C=1.08xC : N-2.88 7.26
3 A8"C=(axC : N+b)/(C : N+c) A8"C=(1.46xC : N-5.59)/(C : N-3.87) 66.53
4 A3"C=a,+a,xIn(C : N) A83C=-4.74+4.48x In(C : N) 7.41




1090 oo 5K 7

%27 %

FEL AR B3 TR AY C - N L fE.
23 BEREREIE 6°C.O N SR K& ME
S

X DT 888 T 5 ik R [ o7 2 00 4 SR

14.0

13.5 °

13.0 o 8 *
g 125 o« &3 s
Z 12,0 e °
©11.5 *e® o

110} o

10.5

10'0 1 1 1 )
40 60 80 100 120

AL /mm anal length

-15.0

Lol
AN W
(=2
°

0 %o
°
°

813C/%o

-165F @ *°f
®

Lol

N2

[V ]

L
[ ]

_1 8.0 1 1 1 J
40 60 80 100 120
AI#/mm anal length

FrE Lm0 (B 4), ZBATK 5 M5 BT 2 Rl
§C ML TE L R A B (P>0.05), iS5 LR
SUC B I 3 IE MR R (P<0.01), g B E KR
Ja 8N 5T 4 5 B 3 T A 56 56 R (P<0.01).

14.0
13.5
13.0

125

Z 12,0 .

©Il5| o °
11.0
105

40 60 80 100 120
AL#/mm anal length

—14.0 -

D ° ] o
3 Or oo @° @ [ ]
—155 ¢ [ PY

Lol
[ N
S W

313C"/%o

Lo
o 9
wn o

-17.0 r
0

4 60 80 100 120

AI#/mm anal length

B4 RATSAS R LBRATE 8°C. 8N HATR ML A3 &

Fig. 4 Linear regression of 8°C, 8'°N and anal length of Dysomma anguillaris before and after lipid removal
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WAEAL G B, AIC {E#/N10.58), H C:N
5 ASCCHAAE B EL MR R (K 2); B 4(IELR A
DXL 2 WUAFEAY G B e, AIC {HHR/1M0.31),
FS Y10 o N i 6 AN N i 7 N N i = o e A
FEAR, I A ARG TR M IE A R n] B 2 A7 FIF 22 5% .

% 6 RBIALER B R IE B A& A 1t
Tab. 6 Applicability of different lipid correction models for Dysomma anguillaris
Fe B R IE AR Y T HO 5 Sk
number lipid correction model selected object reference
1 A8“C=axC:N+b 16 MK LA 16 aquatic organisms [16]
2 A8"C =(axC : N+b)/( C : N+c) ¥ ffi % Squalus acanthias [21]
3 A§"C=(axC : N+b)/(C : N+c) 75 TR RO 75 [20]
species of animals, plants and sediments
4 A8"C=ax8"*C+b #1515 Sthenoeuthis oualaniensis [36]
5 A8"C =(axC : N+b)/(C : N+c) Jb K- 32 £ Ommastrephes bartramii [27]
6 613Cprolein:613Cbu1k+[A613(:]i[Jifi><(C : Nprotem 7C : Nbulk)]/c : Nbulk ﬁﬁﬁiﬁ%?ﬁ@;‘é Atlantic deep sea fiSheS [37]
7 A8"C=axC :N+b Wi IT 48 (3.5<C : N<4.0) Dysomma anguillaris FN G
this study
8  A3"C=a+a,xIn(C : N) Hij AL (C : N>4.0) Dysomma anguillaris EN IS
this study

33 RIS ARERMERFEMIIKNEK

RK K E 1 R b S el R s A Y
P B s SO AL L O AL A £
(Trichiurus lepturus)JF J& & M 7 A i & 3, 4

AR AR R R Tl R P R A TR, R iRTE

25 OS5 B 2R 3 v A 3 /)N IR 3% 65 451 (Chelidoni chthys
spinosus) ™A & & i i B S R AR B R,
o B I S e, XA E MR REUEYIRA
Tl (A ) B B ) o7 2K FUAE A7 AE i 5 22 R0
T I TR 5 R 2 Y /N 38 E ik (Polynemus
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sextarius) & PERFEA 78 & B, R RIS TS 7S48 5
fif 3°C. 8N HIRKAFAE B E EMISE R, A
TR PG R ZBRAT 6°C (5N K I B ELIELR,
Ui AT 68 BE A~ 1A % B R A S i B B e s B
G SR IR G RO BE 45 R SR 8P C I 5 AT K
IR EIEAICE R, WERTAT 88 NMA K 7 i
R B T YRR PG, HAHF 5T AT A8
8N B B AR K 3G K i 3 K A, i T 58 7 A
KB R E X G n) SRR A A
L, 7eTFJRiE M R, JEEELY
R B R A AU S8k 5°C Ml E iR s, I
AIRE LR EADARA, X— AT R
A

e IR 2 8 2 A T BT R R R bR 24
54 4, Sl A ST HE— 25 UESE TR B & R X
— R AL BRI E LA REAS 81°C SR B R, T X
81N I i DU ST R A TR s R T 25 R AN
SRS T R AR S b s i S X ) 437 200 52 7 A 5 T
(18 P o ] D7 vk, T i A 0 — b ik R R Ak
TR, H AR T 8N 2 MR il 52
Bk, MHEESTENR P ST 2k, BA
IR N T AT AR R 2R 434 2 28 N — T
LG AR AR Ry A2 A AT I B (L T
Az —, AMRMNEIRD & RaBATF, Witk
JRERRX §C. 8N ME M, XSk E ]
5 28 B ARTE TR [ ST Vg A Sl A 1k SRR R
PR FE i 07 ELA B B 3
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Effects of lipid removal on the stable isotopes of Dysomma anguillaris
in the offshore waters of southern Zhejiang

YANG Rui', TIAN Siquan"*?, GAO Chunxia"***, DAI Libin', WANG Shicong'

1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
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3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai
201306, China;
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fairs, Shanghai 201306, China

Abstract: Carbon and nitrogen stable isotope technology is an important tool for delineating the nutritional posi-
tions and structure of ecosystem food webs. Muscles are commonly used to determine stable isotopes, but changes
in the muscle lipid contents affect the results. To investigate this effect, this study selected 45 samples of Dy-
somma anguillaris from the offshore waters of southern Zhejiang and divided them into two groups, 3.5 < C:N<

4.0 (group 1) and C:N > 4.0 (group 2). Changes in the carbon-nitrogen stable isotope ratios before and after lipid
removal and the best lipid correction model were selected from multiple regression models. Pearson correlation
analysis revealed significant positive correlations of §'°C (stable isotope of carbon), 3'°N (stable isotope of nitro-
gen), and C:N before and after lipid removal in group 1 (P<0.05). C:N and A3"*C were also positively correlated
(P<0.05). 8'°N before and after lipid removal in group 2 was significantly positively correlated (P<0.05), '*C and
C:N were not correlated (P<0.05), but C:N and A8'">C were positively correlated (P<0.05). According to AIC
(Akaike information criterion), the linear model has the best fitting degree for the samples with C : N in the range
of 3.5 to 4.0, and the fitting equation is A8"°C=1.30%(C : N)-3.69. The nonlinear model has the highest fitting de-
gree for samples with C : N more than 4.0, and the fitting equation is A8'°C=-5.71+5.12xIn(C : N). This study
found that the lipid contents significantly affect the determination of carbon stable isotopes. Pretreatment by lipid
removal is required for isotopic analysis, especially for muscle samples with high lipid contents. The lipid nor-
malization model simplifies sample processing and has wide-ranging applicability. It is important to select the
correct model for different species in diverse locations with varying fat contents.

Key words: isotope; 8'°C; §'°N; Dysomma anguillaris; lipid removal; offshore water of southern Zhejiang; East
China Sea
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