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High resolution mass spectrometry analysis of lipid differences in
Sinonovacula constricta from two regions

ZHANG Yu-Jiong, SUN Chong-Lu, YANG Ying-Xin, YUE Jun-Zhi, ZHOU Jing-Feng"

(School of Food, Zhejiang Pharmaceutical University, Ningbo 315100, China)

ABSTRACT: Objective To compare the differences in lipids of Sinonovacula constricta from 2 main producing
areas of Xiangshan in Zhejiang and Yunxiao in Fujian based on high resolution mass spectrometry technology.
Methods After the sample was cultured, the shell and stomach were removed for freeze-drying, and the lipid
extraction method was used for extraction. Hypersile Gold C;3 (100 mm x 2.1 mm, 1.9 pm) chromatographic
column was regarded as the analysis column, and methanol/water (A) and methanol/isopropanol (B) was treated
as the mobile phases for gradient elution separation. The lipids of Sinonovacula constricta were qualitatively
and semi-quantitatively analyzed by quadrupole/electrostatic field orbitrap high resolution mass spectrometry.
Results The 78 kinds of lipids were detected in the Sinonovacula constricta from 2 main producing areas, potential
biomarkers were composed of phosphatidyl ethanolamine (PE), phosphatidylinositol (PI), phosphatidylserine (PS),
ceramide aminoethyl phosphate (CAEP), triglycerides (TAG), and diglycerides (DAG). The content of PE (17:1-22:6,
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15:1-22:6, 16:1-22:6, 17:1-18:4), PI (20:3-20:5), and DAG (18:4-18:4) in the Sinonovacula constricta from

Xiangshan area of Zhejiang was 2.55-9.11 times higher than that from the Yunxiao area of Fujian; while the content

of DAG (16:0-16:0), CAEP (d18:2-n16:0), and PI (16:0-20:5) in the Sinonovacula constricta from Yunxiao area of

Fujian were 2.79-2.90 times higher than those of Xiangshan area in Zhejiang. Conclusion

There are lipid

differences between Sinonovacula constricta from Xiangshan in Zhejiang and Yunxiao in Fujian, providing important

evidence for their origin identification.

KEY WORDS: Sinonovacula constricta; lipid metabolites; differences; ultra performance liquid chromatography-

quadrupole/electrostatic field orbitrap high resolution mass spectrometry; Xiangshan in Zhejiang; Yunxiao in Fujian
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Table 1 Differential metabolites of S. constricta under positive and negative ion modes
JBuas HE (m/z) R B FRF ] /min ey VT AR L (B (—P/+P) VIP p(corr)
905.5190 17.68 20:3-20:5-P1 —5.727 10.5 0.94
643.5175 18.92 d18:2-n16:0-CAEP +2.790 10.0 0.60
722.5138 19.79 17:1-18:4-PE —2.547 9.8 0.93
655.5173 19.10 d18:2-n17:1-CAEP —2.426 9.6 0.78
855.5035 17.72 16:0-20:5-P1 +2.399 9.3 0.92
839.7682 22.46 16:0-16:0-18:1-TAG +1.631 8.9 0.78
768.5920 20.89 18:1-20:2-PE -1.575 8.5 0.81
774.5295 19.00 17:1-22:6-PE -9.114 8.4 0.71
621.5070 19.77 20:5-16:0-DAG +2.392 8.3 0.98
746.5140 19.76 18:0-18:0-PE -2.241 8.1 0.69
728.5606 20.64 16:1-19:1-PE +2.069 7.5 0.81
762.5447 20.10 16:1-22:5-PE -1.711 7.5 0.92
857.5190 18.01 16:0-20:4-P1 +1.647 7.3 0.91
885.5498 18.46 18:0-20:4-PI +1.558 72 0.95
809.7206 22.06 16:1-18:3-14:0-TAG +1.982 72 0.72
599.5226 20.03 16:1-18:1-DAG +1.982 7.1 0.64
746.5504 19.37 15:1-22:6-PE —6.803 6.9 0.71
575.5226 20.28 16:0-16:0-DAG +1.976 5.6 0.62
615.4605 18.69 18:4-18:4-DAG -3.647 5.5 0.89
903.7056 21.61 20:5-20:5-16:1-TAG +1.933 5.0 0.97
857.7212 21.94 16:0-20:5-16:1-TAG +1.823 5.0 0.84
754.5761 20.72 16:1-21:2-PE +1.812 4.6 0.94
671.5120 18.88 d18:2-n18:0-CAEP -1.803 43 0.91
760.5294 19.91 16:1-22:6-PE -3.980 42 0.95
573.5070 19.93 16:0-16:0-DAG +2.904 3.9 0.72
700.5292 20.16 16:1-17:1-PE +1.796 39 0.64
601.5386 20.37 16:0-18:1-DAG +1.754 3.6 0.78
879.7051 21.65 18:4-20:4-16:1-TAG -1.529 32 0.81

TE: AR S HTILG L™ AR LT AR Al 2275 7™ Hb i 19 b 5 I AR B A -230R ST 105" HuAR LUTEAR A0 257 )7 M4 68 v 55 Bt

/NI B o
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PR 7= M 5 008 PR SRR T IR 4L A o0, WE— 4 HL AR P 4 4
UB S [] 7 i TR 1) 22 S, R T4 0 e S E R A R
EHEY.

M3 %o B 25 Mg A0 PR SR R B, 7 i X 4 I8 A D
Ji S S 2 T A RS R, TR b A 0k e 38 G S
5 78 i, Hih 3% 31 F TAG. 12 #' DAG. 6 f' CAEP.

18 f PE, 3 ' PS. 8 Bl PI(FE 2), WA~ 122 5 Xt 45
IR AR A SA R A W, R LR E R, o
BUXF 6 JEHE o A B 7 7 b G 2 SRR AT LB, 4 SRR
B T WEAS B Y PE LASR, Hofth S MM E, mEsE
7 R WL AL L (B 4), REAZL
by B S5 410 ) 4 4 HE DUAR B B i, X AR AT RE 5 4 il T L
A HEERIRBIASE, HANUSO %P2 CHITTOH %1
TORRES %P4 5% 45 % W AR | A 77 AR 50 B i DL 2%
eGSR AR AE TR R R W DU R R, S AES
SRR .
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R2 MIKUAMBEERE- AR PN EERRS FHENS E@Omol/mg T4, n=6)
Table 2 Main types and content of lipid molecules in S. constricta from producing areas of Xiangshan in Zhejiang and
Yunxiao in Fujian (nmol/mg dry weight S. constricta, n=6)

1:'73 HE y=ms N =N YE AR A EL
/min (m/z) /(nmol/mg) /(nmol/mg)
22.04 [M+Li]* 959.7681 22:5-22:6-16:0-TAG 0.022+0.004 0.024+0.006
22.11 [M+Li]" 935.7667 22:6-16:0-20:3-TAG 0.031+0.006 0.02440.003
21.98 [M+Li]* 933.7525 22:6-16:0-20:4-TAG 0.044+0.006 0.051+0.005
22.04 [M+Li]" 909.7520 22:6-18:1-16:1-TAG 0.058+0.004 0.054+0.006
22.15 [M+Li]" 885.7513 18:1-20:5-16:1-TAG 0.120+0.009 0.149+0.009
22.00 [M+Li]* 883.7360 16:0-22:6-16:1-TAG 0.105+0.011 0.131+0.010
22.08 [M+Li]" 859.7365 16:0-20:5-16:0-TAG 0.092:0.008 0.134+0.010
22.13 [M+Li]* 835.7367 16:1-18:2-16:0-TAG 0.041+0.006 0.046+0.006
22.06 [M+Li]* 809.7206 16:1-18:3-14:0-TAG 0.019+0.003 0.038+0.004
21.94 [M+Li]" 857.7212 16:0-20:5-16:1-TAG 0.108+0.012 0.196+0.010
21.85 [M+Li]* 831.7059 16:0-18:4-16:1-TAG 0.068+0.008 0.081+0.006
21.87 [M+Li]" 907.7363 22:6-18:3-16:0-TAG 0.064+0.003 0.064+0.003
21.81 [M+Li]" 881.7204 16:2-22:6-16:2-TAG 0.082+0.004 0.064+0.003
23.08 [M+Li]* 923.7106 18:0-18:0-20:1-TAG 0.103+0.009 0.093+0.008
21.82 [M+Li]" 807.7057 16:0-18:3-14:0-TAG 0.014+0.004 0.018+0.004
21.75 [M+Li]* 855.7051 16:1-20:5-16:1-TAG 0.081+0.007 0.120+0.010
21.61 [M+Li]" 903.7056 20:5-20:5-16:1-TAG 0.085+0.005 0.164+0.012
21.48 [M+Li]* 877.6891 18:4-20:5-16:1-TAG 0.077+0.007 0.094+0.006
21.65 [M+Li]" 879.7051 18:4-20:4-16:1-TAG 0.090+0.007 0.059+0.004
22.50 [M+Li]" 865.7834 18:1-18:1-16:0-TAG 0.053+0.004 0.067+0.006
22.46 [M+Li]* 839.7682 16:0-16:0-18:1-TAG 0.029+0.002 0.048+0.003
2242 [M+Li]" 939.7988 22:6-20:1-16:0-TAG 0.0380.002 0.038+0.003
22.44 [M-+Li]* 915.7983 18:0-18:1-20:4-TAG 0.029+0.003 0.023+0.001
22.52 [M+Li]" 891.7986 16:0-18:1-20:2-TAG 0.042:£0.002 0.041+0.003
22.67 [M+Li]* 867.8000 16:0-20:1-16:0-TAG 0.031+0.004 0.040+0.004
22.67 [M+Li]" 893.8151 16:0-18;1-20:1-TAG 0.050:£0.004 0.047+0.005
22.73 [M+Li]* 919.8311 20:1-18:1-18:1-TAG 0.035+0.003 0.027+0.003
22.75 [M+Li]" 945.8466 20:2-20:1-18:1-TAG 0.0140.000 0.010+0.002
22.73 [M+Li]* 919.8310 18:1-22:2-16:0-TAG 0.035+0.002 0.027+0.001
22.88 [M+Li]" 921.8454 16:0-20:1-20:1-TAG 0.025+0.002 0.018+0.002
22.90 [M+Li]" 947.8638 20:1-16:0-22:2-TAG 0.018+0.001 0.015+0.001
TAG B & 1.701+0.501 2.004+0.103
21.02 M+Li]" 631.5856 18:0-18:0-DAG 0.053+0.005 0.055+0.005

i]° 655.5854 20:1-18:1-DAG 0.047+0.003 0.050+0.004
i]° 629.5696 16:0-20:1-DAG 0.074+0.007 0.091+0.008
20.66 i]° 603.5540 16:0-18:0-DAG 0.166+0.011 0.181£0.015
20.47 i]° 627.5537 18:1-18:1-DAG 0.078+0.006 0.099+0.007

[M~+Li]
20.83 [M+Li]
[M+Li]
[M+Li]
[M+Li]
20.37 [M+Li]" 601.5386 16:0-18:1-DAG 0.100£0.008 0.175£0.011
[M+Li]
[M+Li]
[M+Li]
[M+Li]
[M+Li]
[M~+Li]

20.74

20.28 i]° 575.5226 16:0-16:0-DAG 0.126+0.011 0.249+0.017
20.03 i]° 599.5226 16:1-18:1-DAG 0.055+0.004 0.109+0.008
19.95 i]° 623.5231 16:0-20:4-DAG 0.054+0.004 0.053+0.002
19.93 M+Li]" 573.5070 16:0-16:0-DAG 0.067+0.005 0.194+0.014
19.77 M+Li]" 621.5070 20:5-16:0-DAG 0.096+0.008 0.230+0.014
18.69 M+Li]" 615.4605 18:4-18:4-DAG 0.126+0.010 0.035+0.002
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DAG & 1.041£0.099 1.521+0.111
19.93 [M+H] 673.5644 d18:1-n18:0-CAEP 0.243+0.015 0.336+0.027
19.37 [M+H] 645.5330 d18:1-n16:0-CAEP 1.568+0.104 1.990+0.154
19.58 [M+H]" 659.5490 d18:1-n17:0-CAEP 0.526+0.034 0.375+0.024
18.92 [M+H] 643.5175 d18:2-n16:0-CAEP 2.813+0.114 7.850+0.614
19.10 [M+H]* 655.5173 d18:2-n17:1-CAEP 2.568+0.151 1.059+0.098
18.88 [M+H] 671.5120 d18:2-n18:0-CAEP 0.939+0.088 0.521+0.044
CAEP & it 8.658+0.524 12.129+1.015
18.70 [M-HT 760.5137 16:1-22:6-PE 2.317+0.099 0.757+0.077
19.00 [M-HT 774.5295 17:1-22:6-PE 0.420+0.027 0.046+0.004
19.37 [M-HT 746.5504 15:1-22:6-PE 0.106=0.008 0.016=0.000
19.79 [M-HT 722.5138 17:1-18:4-PE 0.087:£0.002 0.034+0.001
19.76 [M-HT 746.5140 18:0-18:0-PE 0.13420.010 0.060+0.003
19.91 [M-HT 760.5294 16:1-22:6-PE 0.239+0.016 0.060+0.004
19.74 [M-HT 764.5241 18:0-20:5-PE 0.216£0.014 0.255+0.016
20.16 [M-HT 700.5292 16:1-17:1-PE 0.277£0.016 0.497+0.025
19.99 [M-HT 748.5292 17:1-20:5-PE 0.235+0.012 0.344+0.019
20.10 [M-HT 762.5447 16:1-22:5-PE 0.165+0.009 0.096+0.007
20.20 [M-HT 774.5455 17:1-22:6-PE 0.329+0.021 0.234+0.021
20.35 [M-HT 714.5448 17:1-18:1-PE 0.326=0.022 0.268+0.015
20.35 [M-HT 776.5604 17:1-22:5-PE 0.210+0.012 0.222+0.014
20.64 [M-HT 728.5606 16:1-19:1-PE 0.200+0.014 0.414+0.021
20.72 [M-HT 754.5761 16:1-21:2-PE 0.199+0.011 0.361+0.018
20.89 [M-HT 768.5920 18:1-20:2-PE 0.188:£0.008 0.119+0.007
20.83 [M-HT 780.5922 17:1-22:3-PE 0.1430.009 0.146+0.006
21.14 [M-HT 782.6075 17:1-22:2-PE 0.260+0.011 0.349+0.019
PER A 6.053+0.114 4.278+0.338
19.37 [M-HT 808.5141 18:0-20:5-PS 0.252+0.010 0.313+0.021
19.72 [M-HT 834.5298 18:0-22:6-PS 0.188+0.007 0.261+0.013
19.91 [M-HT 818.5349 17:1-22:6-PS 0.105%0.005 0.125+0.008
PSALE 0.650+0.015 0.699+0.033
17.72 [M-HT 855.5035 16:0-20:5-PI 0.254+0.008 0.609+0.021
18.01 [M-HT 857.5190 16:0-20:4-P1 0.142+0.005 0.235+0.000
17.68 [M-HT 905.5190 20:3-20:5-P1 0.035:£0.002 0.006:£0.000
17.82 [M-HT 881.5191 18:0-20:4-PI 0.276=0.009 0.269+0.008
18.17 [M-HT 883.5345 18:0-20:5-PI 2.958+0.100 3.119+0.176
18.28 [M-HT 909.5503 20:1-20:5-PI 1.960+0.099 1.8410.109
18.46 [M-HT 885.5498 18:0-20:4-P1 2.120+0.099 3.303+0.208
18.57 [M-HT 911.5655 20:1-20:4-P1 1.785+0.089 2.206:0.107
PLEHE 9.529+0.521 11.588+0.844
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Fig.4 Plot of the total amount of 6 kinds of major lipid molecules s in
S. constricta from producing areas of Xiangshan in Zhejiang and
Yunxiao in Fujian (n=6)
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