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Abstract; The aqueous enzymatic extraction conditions of oil from viscera of Chinemys reevesiis were
optimized by single factor experiment, and the fatty acid composition and lipid composition of viscera,
fat, egg and meat of Chinemys reevesiis were analyzed by GC — MS and UPLC - ESI - Q — TOF - MS,
respectively. The results showed that a high yield ( (66.56 £1.25)% ) of Chinemys reevesiis viscera oil
extracted by aqueous enzymatic method were obtained under the optimal conditions of Alkaline protease
dosage 0. 5% (based on the mass of viscera) , enzymolysis time 0.5 h, enzymolysis temperature 55 °C ,
pH 7 and solid - liquid ratio 1:4. A total of 16 fatty acids including isomers were detected from the four
parts of Chinemys Reevesiis, and 139 lipid components were detected. In the lipid triglyceride was the
most, and there were small amounts of diglycerides, phospholipids and sphingolipids. Through principal

component analysis, it was found that the lipid

7 B HA:2021 - 03 —15;{&[E H #7:2021 - 09 —09 compositions in fat and viscera were similar, but
HeWE:“+=2H " BHEXELEWF LI R &4 LW it was different from those in egg and meat. It was
(2018YFC1602306) concluded that Chinemys reevesiis lipid had the
VEZ B I FRERE (1997) , Lo, WP 52 A, WF 585 1] 9 B2 development potential to be used as edible oil.
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C12:0 0.02 £0.01" 0.05 £0.00" 0.05 +0.00" 0.03 +0.00*
C14:0 0.89 +0.01" 1.28 +0.04" 0.89 +0.02" 1.27 +0.03"
Cl4:1n -5 0.05 0. 00° 0.04 £0.01" 0.00 =0. 00" 0.04 +0.00"
C15:0 0.09 =0. 00" 0.13 £0.00° 0.11 £0.00" 0.10 £0.01°
C16:0 14.87 £0.06" 18.06 +0.10° 20.82 +0.10° 16.36 +1.25"
Cl6:1n -7 5.57 +0.06° 3.76 +0.06" 2.74 +£0.01" 3.68 0. 10"
E-Cl7:1n -7 0.09 +0.00° 0.07 +0.01" 0.08 +0.00" 0.07 £0.00*
Cl17:1n -7 0.07 =0. 00" 0.12£0.01° 0.10 £0.00" 0.12 £0.01°
C18:0 4.51 £0.01" 5.16 +0.02" 7.66 0. 11° 5.35+0.14"
C18:1n -9 50. 66 0. 06° 47.39 +0.16" 43.39 +£0.15" 48.51 +0.82°
Cl18:1n -7 7.93 +0.00° 5.77 +0.02" 7.12 +£0.07° 6.09 £0.19"
C18:2n -6 13.78 +0.00° 17.26 +0.02° 15.54 0. 16" 17.40 £0.41°
€20:1n -9 0.19 £0.01° 0.21 0. 00" 0.20+0.01" 0.20 +0.01°
C20:4n -6 0.22+0.01" 0.06 +0. 00" 0.29 +0.01° 0.07 £0.01*
€20:5n -3 0.60 +0.04° 0.29 +0.00* 0.47 +0.01° 0.31 +0.00*
(22:6n -3 0.45 £0.02" 0.36 £0. 02" 0.53 +0.00° 0.38 +0.01°
SFA 20.38 +0.07" 24.67 £0.12° 29.53 +£0.23° 23.12+1.17"
MUFA 64.57 +0.01" 57.36 +0. 12" 53.64 +0.09° 58.72 +0.90°
PUFA 15.06 +0.06" 17.97 +0.01° 16.83 +0.18" 18.16 +0.43°

e [T AT 9722 5 .2 (P <0.05) . i)
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A r At AN i B A A X B AR 2, R
2 AlE Y, N AERL AR 4 DI [R] R SR B R T 3 2
BG4k TAG  FEBR N IIE LA FIRG IV B g o v (4 AH
X2 Ak 96. 41% 99.43% 98. 76% Fi199. 46%

s

P = =]

FAR R IR IR P Y PC & i ik 2. 78% 5

TAE N W B A0 A B 5, PC 5 A 2, 3 ml g 2
HT TIPS A A AR S I B R, R B A
I A S A T A1

R2 PEBRREILEREINNENSE
i x5 fik/ %
TAG DAG PC SM
i 96.41 0.34 2.78 0.47
P 99.43 0.06 0.01 0.50
LA 98.76 0.21 0.57 0.46
RS 99.46 0.07 0 0.47

%3 Jyrp ARt N NE LA R B
F 21 TAG \DAG . PC A1 SM 21 SURIAH XS &5 5

%3 RAEEEON. A LA AR SIS R EE TAG.DAG PC.SM AR FEx & B

THER Tk HXS 75 2/ %
g THRE CPIIRG Lty AR ¥ —
fFfE]/min - [ (m/z) o Pk LA ERIEES
1 22,62 874.8028 TAG (16:0/18:1/18:2) [M+H]* 8.703 £0. 111" 9.351 £0.114" 9.470 £0.069" 9.507 £0.194"
2 23.62 902.8348 TAG (18:1/18:1/18:1) [M+NH,]" 7.304 +0.058" 7.219 +0.065" 7.107 £0.187" 7.406 +0.050"
3 23.33  876.8186 TAG (16:0/18:1/18:1) [M+H]* 7.062 £0.120" 8.047 £0.026° 7.662 £0.022" 8.086 +0.118°
4 22,93 900.8191 TAG (18:1/18:1/18:2) [M+H]* 6.720 £0.070™ 6.453 +0.143" 6.834 £0.145" 6.635 £0.165"
5 21.85 872.7871 TAG (16:1/18:1/1822) [M+NH,]" 6.193 +0.026" 6.524 +0.076™ 6.741 £0.026° 6.402 +0. 144"
6  21.51 846.771 1 TAG (16:0/16:1/18:2) [M+NH,]" 4.916 £0.006" 4.618 £0.111* 4.702+0.111* 4.708 £0.012°
7 2230 848.7870 TAG (16:0/16:1/18:1) [M+H]* 4.448 £0.023" 4.759 £0.089" 4.671 £0.096" 4.947 +0.036°
8  21.45 896.7874 TAG (18:2/18:2/182) [M+H]* 3.168 £0.024" 3.566 £0.096° 3.728 +0.080" 3.405 £0.044"
9  24.24 904.8504 TAG (18:0/18:1/18:1) [M+NH,]" 3.132£0.061" 4.209 +0.034° 3.832 +0.226" 4.325 £0.014°
10 22.20 898.803 1 TAG (18:1/18:2/182) [M+H]* 3.087 £0.023" 3.440 £0.096"™ 3.590 +0.077° 3.290 £0.043"
11 21.16  820.7549 TAG (14:0/16:1/18:1) [M+NH,]* 2.102+0.017" 2.072+0.011" 1.866 +0.066* 2.062 +0.031"
12 21.11  870.7714 TAG (16:1/18:2/182) [M+NH,]" 2.066 £0.026" 2.354 £0.009° 2.307 +0.029° 2.231 £0.041"
13 20.75 844.7551 TAG (16:1/16:1/182) [M+H]* 2.051 £0.032" 1.814 £0.043" 1.824 +0.026" 1.764 £0.033"
14 22.61 967.8623 TAG (14:1/22:0/22:0) [M+H]* 1.479 £0.020* 1.523 £0.013* 1.590 £0.031" 1.608 +0.028"
15 23.32  969.8782 TAG (17:0/19:0/22:0) [M+H]* 1.425£0.007" 1.439 £0.010° 1.447 £0.025" 1.489 +0.008"
16 21.61  920.788 1 TAG (16:0/18:2/22:6) [M+H]* 1.308 £0.015" 1.121 £0.023* 1.104 £0.034* 1.085 £0.006"
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gR3

AR5 1/ %
173 PIlE LA IS

.267 £0.016" 1.284 +0.012* 1.329 £0.025" 1.311 £0.019"
.246 £0.019" 0.846 £0.017* 0.832 £0.034* 0.890 0. 030"
.208 £0.002° 2.161 +0.031* 1.811 £0.082" 1.957 £0.066°
.064 £0.010" 1.022 +0.013" 1.053 £0.026™ 1.062 £0.005"
0999 £0.022° 1.155 +0.004° 1.118 £0.016" 1.201 £0.013*
2924 £0.022°  0.912 +£0.022* 0.877 £0.000* 0.908 +0.027°
902 £0.031* 1.008 +0.036" 1.012 £0.046" 1.044 £0.027"
.883£0.011° 0.698 +0.009" 0.622 £0.021* 0.694 £0.010"
.881 +£0.009* 0.919 £0.007™ 0.928 £0.032" 0.970 £0.007°
.861 £0.046" 0.709 +0.038" 0.762 £0.036" 0.709 £0.025°
.843 £0.014"  0.408 £0.009" 0.439 £0.016" 0.427 £0.014"
796 +0.019* 1.096 £0.015° 1.001 £0.066" 1.117 +0.002°
739 £0.016" 0.636 £0.004* 0.609 +0.011" 0.615 +0.024"
706 +0.009" 0.765 £0.028" 0.809 +0.011° 0.745 +0.007"

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TS T
)/ min - [ (m/z)

17 21.85  965.8467 TAG

2Tk ey AIET

(16:0/21:1/21:1)
18 20.40 818.7388 TAG (14:0/16:1/18:2)
19  23.04 850.8026 TAG (16:0/16:0/18:1)
20 21.51  939.8306 TAG (17:0/17:0/22:1)
21 2424 997.910 1 TAG (17:0/21:0/22:0)
22 2237 922.8038 TAG (16:0/18:1/22:6)
23 24.46  930.8663 TAG (18:1/18:1/20:1)
24 2117 894.7717 TAG (16:0/18:2/20:5)
25 2231 941.8463 TAG (17:0/17:0/22:0)
26 23.85 928.8508 TAG (18:1/18:2/20:1)
27 22.03  922.8035 TAG (18:1/18:1/20:5)
28 21.96 822.7708 TAG (14:0/16:0/18:1)
20 23.05 950.8353 TAG (18:1/18:1/22:5)
30 22.18  991.8627 TAG (19:1/19:1/22:1)
31 21.97  946.8040 TAG (18:1/18:2/22:6

32 22.72 948.8198 TAG (18:1/18:1/22:6

33 22.05 953.8459 TAG (19:0/19:0/19:1

) 704 £0.009° 0.233£0.008" 0.293 £0.012" 0.235 £0.002°
)
)
34 20.74  937.8144 TAG (17:0/17:0/222)
)
)
)

470 +0.014"
469 =0. 006"
597 £0.018"
407 £0. 003"
600 £0.014"
351 £0.018"
631 +0.006"

702 £0.012"  0.481 £0.004* 0.480 +0.002°
677 +0.011° 0.493 £0.005* 0.469 +0.011°
655 +0.011" 0.594 £0.009* 0.618 £0.005°
35 20.84  918.7721 TAG (16:1/18:2/22:6 623 +0.010° 0.431 £0.005" 0.409 £0.011°
36 23.11  888.818 7 TAG (17:0/18:1/18:2
37 22.74  924.8192 TAG
38 21.10  963.8308 TAG
39 21.17  913.8142 TAG (18:0/18:0/18:0)
40 20.75 894.7714 TAG (18:2/18:2/18:3)
41 23.78  890.834 4 TAG (17:0/18:1/18:1)
42 13.02  612.568 4 DAG (16:0/18:1)

43 11.68  610.5529 DAG (16:0/18:2)

44 13.59  638.584 5 DAG (18:1/18:1)

45 12.31  636.568 8 DAG (18:1/18:2)

46 10.47  760.599 7 PC (14:0/21:1)

47 9.39  758.584 0 PC (14:0/21:2)

48 12.51  788.630 9 PC (17:0/19:1
49 11.13  786.6155 PC (18:1/18:1
50 9.93  784.599 7 PC (18:1/18:2
51 10.48  782.581 6 PC (18:4/19:0
52 9.42  780.566 2 PC (18:5/19:0
53 7.46  675.556 7 SM (14:1/18:0
54 8.58 703.5879 SM (14:1/20:0
55 23.05 943.8615 SM (15:0/36:0

T “ND” R AR A I sRE BRI A K- ( <0.001% ) 5 i T 4L A ,23. 05 min () SM fEE] 3 R 7R
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1

1

1

0

0

0

0

0

0

0
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0.
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0.

0.
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0.

0.613 £0.031* 0.623 £0.036" 0.621 +0.038"
16:0/18:1/22:5 M+H]" 0.588 £0.013" 0.345 £0.008" 0.353 +0.006"
17:0/20:3/21:0) 0.568 £0.008" 0.637 +0.008" 0.648 +0.012"

0.527 £0.007" 0.535£0.006" 0.501 +0.018" 0.549 +0.012"
0.519 £0.010* 0.359 £0.005° 0.338 +0.004" 0.317 +0.009°
0.390 +0.024" 0.529 £0.031" 0.505 +0.032" 0.532 +0.017"
0.040 £0.002° 0.019 £0.001* 0.031 +0.000> 0.019 +0.001°
0.067 £0.001° 0.025 £0.000* 0.048 +0.002" 0.026 +0.001°
0.135 £0.001" ND 0.071 0. 008" ND
0.099 £0.001" 0.019 £0.000* 0.062 +0.001° 0.023 +0.001"
0.936 £0.065" ND 0. 146 £0.012° ND
0.637 £0.021° 0.005 £0.000* 0.258 +0.017" ND
0.113 £0.004 ND ND ND
0.492 +0.017" ND 0.063 +0.004" ND
0.418 +0.010" ND 0.047 +0.003* ND
0.051 £0.007" ND 0.017 0. 002" ND
0.136 £0.014" ND 0.037 £0.001" ND
0.134 £0.005 ND ND ND
0.047 £0.003 ND ND ND
0.

285 +0.005" 0.501 £0.012" 0.464 £0.033" 0.474 £0.017"
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)
)
)
)
)
)
)
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