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Abstract ; In order to promote the deep processing of crab products, extraction and composition profiles of fat from Portunus
trituberculatus were studied. In this study, four kinds of extraction method ( Soxhlet extraction, Bligh — Dyer extraction,
ultrasonication extraction,and microwave extraction) and five kinds of methyl ester method (acid catalyst method , alkali catalyst
method under room temperature ,method of combination with acid and alkali, conventional three fluoride boron method,and one
step method of three fluoride boron) were compared,and the optimum analysis method was obtained, through which the fatty
acid composition of Portunus trituberculatus was analyzed.The result suggested that the best method was the application of Bligh
—Dyer extraction and conventional three fluoride boron method. The results showed that twenty components fatty acids were
detected by GC-MS,9 components SFA ,4 components MUFA and 7 componets PUFA | with their percentages 42.57% ,14.91%
and 42.52% , respectively. The dominated fatty acid in each category was C,q., ( palmitic acid) , Cj5.; (oleic acid) and C,,.4,
(DHA).The ratio of n-3/n—6 polyunsaturated fatty acids( PUFAs)was 5.27 ,indicating that this was a n—3 PUFA- rich food.
This paper showed that there was the prospect of further development and utilization of crab fat. The research might provide
reference for comprehensive utilization with crab fat,and theory base for process and its industrial application.
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Fig.1 Total ion chromatogram of 37 fatty acid standards
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Table 1  Fatty acid composition and relative content of Portunus trituberculatus extracted by four methods

TSR ABXTA 3 e (% )
KGR Bligh—Dyer 2 A PR TR
Cigo / 0.321 £0.057" 0.794 +0.067° 0.594 +0.101°
Cis:o / 0.413 £0.074° 0.718 +0.051" 1.080 +0.159*
Cio 14.989 +0.412° 9.461 +0.084" 15.986 +0.349" 16.866 +0.390*
Ciro 1.791 £0.098° 1.160 +0.047" 1.558 +0.307" /
Cisio 12.796 +0.742" 8.208 £0.177" 10.777 £0.248" 5.376 =0.169°
Cagio 2.874 +0.287° 1.577 £0.074" 2.279 +0.088" 2971 £0.174°
Caio 14.715 +0.399° 14.258 +0.111° 11.994 +0.312" 2.134 +0.169°
Cyp / 0.480 +0.028" 0.595 £0.047° 0.608 +0.047"
Cosio 7.082 £0.139° 4367 +0.021" 4.374 +0.066" /
Y SFA 54.246 +0.538" 40.243 +0.040" 49.075 +0.231* 29.628 +0.858°
Ci: a7 4.163 £0.412" 2.840 +0.056" 3.928 +0.080" 5.441 £0.357°
(O / 0.734 +0.021° 0.794 +0.089* /
Cig:y 15.893 +0.076" 13.248 +0.107" 14.719 +0.099" 30.114 £0.198"
Cop: 2.753 £0.088° 1.235 +0.019" 1.822 +0.120" 1.160 +0.192"
Y MUFA 22.809 +0.450" 18.057 £0.102° 21.263 +0.324" 36.716 +0.555"
Cigiane 1.102 +0.156" 1.022 +0.020" 1.028 +0.009" 18.519 +0.606"
Cisi3n-s / 0.346 £0.016° 0.695 +0.101" 0.945 +0.078"
Cog:20-7 1.821 +0.024" 1.322 £0.032° 1.251 £0.044" 1.095 +0.102°
Cap3ns / 0.279 +0.023" / 0.586 +0.049°
Cop: 406 / 0.256 +0.039" / 0.532 +0.067"
Cog: 53 / 15.126 £0.221" 11.279 £0.371" 7.347 £0.191°
Coines 20.022 +0.381° 23.347 +0.186" 15.409 +0.516™ 4.633 £0.663°
Y PUFA 22.945 +0.207° 41.699 +0.143" 29.662 +0.353" 33.657 £1.207"
3 UFA 45.754 +0.538" 59.755 +0.041" 50.925 £0.231" 70.372 +0.858"

TE R EUE S AR R B P R E R B3 (P <0.05) ;3% 2~ 3 [,
K2 DURMRIBONERCR A TR

Table 2 The comprehensive comparison of the four extraction methods

=] R IGHRIR Bligh—Dyer £ PRI TRl
B (%) 0.475 +0.367" 1.465 +0.285" 0.768 +0.768" 0.254 +0.386"
TFA(A) 12 20 18 17
SFA(4Y) 6 9 7
UFA( /) 6 11 10

IR (P <0.05) .

R P 5 W5 A3 AKX nT e 5 H Ik i
TR PN BRAR PEAR T HA 7 25 BT 0 | A G,
PR Sy R0 1 DR/ 5 Wk g 5 ) B A DR /N AR —
PR A S o BRICHERIRAG 1 1 0 U R 7 ke
i, AN AT 5 1R % 4 235 (P < 0.05) [ AIG, IX S50 46
GEER G G AR B DRI A B, R R R LA
e U T, AT R 2 3 i 22 AN 1R RN A D 1 T A B A
FRAR PRI DA 5 o PRI G 5 PR 1) 4 BT 9% 2 52 i)

DT FRAS I 245 SR ) — > HE 2 2 . Bligh— Dyer 35 1)
TARAJEMA 1) 2 A5, AR B T 2 89 Z AR
JUTTR , 3 U U A 7 9 o) i B A DR U7 1) BT RS Al
WK o BATE A" XA AE 25 i3 — 30, x5
SR S f5e R 1 2 R R HE RN A HROIRL L, T AR S g 3
55 P I () 5 e B /0N o RO B BT R B A R AR,
Al REPRHGR AR DT ks 2t — 2 Ak .

CEAIRICE | BOR B B Ot a] L BT A ROREEY
AL BB 7, DA R $5 B3R A5 19 22 O 1 F0IE 5 192
AR RR % &, 45 ) Bligh— Dyer J2 3 2 P i i 9
PR .

22 HAREIERPEEL A AR

5 FhFH EE AL T v 3R A5 00 = PE R 1 A R T IR 4B
B UL 3, 5 b B TR Ak T 92 A I 2 A i A IR AR L UL
24, H LR EE AR Dy 0 Sl W AR AL | B AL | T ek
g5 WS AL A BF, FIES ALy, 3 3 fngk 4 AT
B, BRI ANE L BF, 15200 BB T I Edk 22, #9020
A, T ELAS 1 A0 i By B 5 340 v T s AR AL FR S AL
K, T ELAE A 72 A0 1 B 72 4 Ak P TR 1k T vk A5 31 1 2
AR LB EPA, & #L BF; FIMR ¥ W 5 1L Hu 4, H
EPA FI DHA & &35, i B S AN FIE iR & =
B T HA O A Oy ik (P <0.05) . — 28 BF, 153
ARG T PR A8 e 22 (B2 H UFA &5 & g KT H
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Table 3 Fatty acid composition and relative content of Portunus trituberculatus used by five methods of methyl esterification

T X E o F i (% )

. MRk FIRBAE R # WL B, —51k BF,
Ciso 0.355 £0.016" 0.248 £0.015° 0.420 +£0.025" 0.319 £0.081" 0.616 £0.036"
Ciso 0.522 +0.047 0.452 +0.093 0.457 £0.024 0.464 +0.068 0.681 +0.032
Cis0 12.114 £0.213" 11.028 +0.084" 11.742 +0.147" 12.944 £0.113" 18.549 +0.291°
Ciro 1.456 +0.050" 1.560 +0.053" 1411 £0.033" 1.082 +0.032" 2.107 £0.042°
Cigo 10.408 +0.303" 10.818 +0.196" 10.430 £0.031" 8.268 +0.124° 16.533 +0.117*
Copeo 1.650 +0.066" 1.790 +0.066" 1.805 £0.034" 1.515 +0.061" 1.367 £0.051"
Caro 14.451 £0.078" 18.912 +0.031" 14.120 £0.027" 11.178 £0.191¢ 11.338 +0.164°
Coio / 0.399 +0.069" 0.394 +£0.023" 0.363 £0.035" 0.886 +0.040°
Cpio 3.608 +£0.242" 4307 £0.051° 4.424 £0.090" 4,008 +0.296" /

Y SFA 44564 +0.592* 49.509 +0.247* 45203 +0.142* 40.141 £0.376" 52.078 +0.436"
Cig 17 3.162 +0.030™ 3.568 +0.327° 3.770 +0.099* 2.890 +0.009" 3.744 £0.131"
Ciri7 0.852 +0.024* 0.779 +0.027* 0.892 +0.028* 0.687 +0.044* 0.711 £0.032*
Cig 14.689 +0.173* 17.611 +0.199* 16.758 +0.042 13.233 £0.029" 18.062 +0.876"
Cooiy 1.351 +0.093" 1.214 £0.225" 1.307 +0.036" 1.133 £0.028" 8.397 £0.245"
Cosi1o / / / / 0.627 £0.071
Y MUFA 20.053 £0.213" 22.964 +0.222" 22727 +0.101" 17.943 +0.077¢ 31.541 £0.621°
Cigang 1.108 +0.009° 0.283 +0.050" 0.114 +£0.008" 1.082 +£0.084" 0.164 £0.010"
Cign / / / / 0.376 £0.024
Cigizm 0.479 +0.092"" 0.469 +0.085" 0.405 +0.025™ 0.337 £0.027" 0.639 +0.061°
Cao 27 0.384 £0.026" 1.577 £0.065" 0.415 £0.031" 1.084 +0.066" 1.215 £0.025°
Cao3a 0.268 £0.018" 0.460 +0.099* 0.321 £0.031° 0.234 £0.018" 0.135 +0.008"
Cogin6 0.538 +0.024" / 4.100 +0.043" / 0.446 +0.047"
Co:4n6 0.369 £0.014" / / 0.815 £0.039° 0.287 +0.030"
Copisu3 14.536 +0.169" / / 15.017 +0.229* /
Caiang / 0.257 £0.052" 0.265 £0.016" / /
Coi6 17.672 £0.292™ 24.482 +0.436" 26.451 +0.151* 23.383 +0.260" 13.119 £0.290"
Y PUFA 35.383 £0.386™ 27.527 +0.119° 32.071 £0.051" 41.952 +0.398" 16.437 +0.283¢
Y UFA 55.435 £0.591* 50.491 +0.247" 54798 +0.141" 64.679 +0.376" 47.922 +0.436°
Fd4  HMFEEIT I LEA RO
Table 4 Comprehensive comparison of the methyl esterification methods
[3ES = R [d5RES H FI BF, — BF,

TFA(4) 20 19 20 20 21

SFA () 8 9 9 9 8

UFA(AS) 12 10 11 11 13

A PUFHh T (P <0.05) BURYBE 2 1A Al Fig b, —2F BF, ik Bk 3

AR ) FH S A T 35 25 A AL Bk, 38 FH X S A
MRE AL R A AN AR TA] o SRR A T s sl A e 5 A
PR PP P P i A e e e, 90 0 S TR T e S L g 2
HENK K 2 SR AR B Hh 2 9 A2, G S8 SRR
A Fh SRS i A R R RTURT 2B 8 B i 5 1R P I A A K
S SZISE , AT 11) 553 B P R0 SR 0 AR SR B 48 SRt 3%
P 722 P P A R s P 1 A A 5 0 T R S K AN A
JIG T PR AN 22 AR AN 7 R 5 B 447 LU W L B, K. R
PEAL T PR Ak 7 3% Fask (6 P R A 7 35 AH FL B, R
HORCRAL T )5 Wi 3, Al BE & PR A AL PP IS e 2 58 225K
AR AN U5 AR X T B A A 02 R T R e e 1 0k
Al PR BB S 1 SR A E o T S YR i 32 A 1R
15 BRSO AR FE B2, Jm B0 T A, X Ui W s 1k
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BB W R B B 22, [R) IF AN AR I 5 1R 1) 1> K50t B
Z {H PUFA {5 i i, SFA % i fae , Al BEZ kL
JEi 5 (100 °C) A (1 h) S B A AE 5
P it s GBS o T8 R BF3 3145199 i 17 192 b 25 e 2
B, AN RIS TR 5 R, X n] e H S B AL B
YIAROG , R 1R 0 IR A V8 779 T i 5 107 35 I U 24 4k T 1R
AT, A M T IR Wi R AL, 53 2b BF3 A5 2 iR 1 it 1k
7, REAE T AE S N AA 22 Hi A TR K I I R , A 1)
TR FE Ak S N B9 T 1) BEA T, ELAS S R A i A
BRI .

2 L RTIR NS0 A5 2SR MR A 28R IR W
PR S 2 6 P B AN M A0 i 5 R B 5 45 D7 T 5 JE
HHL BE, S frc il 8 RIS DR R AR T ik o
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Table 5 Fatty acid composition of Portunus trituberculatus
P g 1644 251 W R B AR B 43 i (%)
1 Ciso W 2R 0.339 =0.079
2 Cis:o T AR 0.413 +0.103
3 Ciio FRAEMR 12.050 +0.278
4 Cizo R 1.093 £0.109
5 Cisio i 8.920 +0.179
6 Capo 1eAEmR 1.288 £0.203
7 Carco kg 10.952 +0.176
8 Coxo TR R 0.383 £0.023
9 Caso =R 3.991 £0.078
2 SFA 39.429 +0.138
10 Cigi 17 PRI TR 2.268 =0.106
11 (O Mi—-10- L Ak TR 0.619 +0.037
12 Cig: TR 13.074 +0.162
13 Capi1 M—-11-— 58 0.958 +0.036
Y MUFA 16.919 +0.208
14 Cigen Vi R 1.024 £0.079
15 Cis:a VIR 0.354 +0.035
16 Coginny F-11,14- — B — Wi 1.156 +0.105
17 Cop: 306 -8 ,11, 14— — -k — Wik 0.468 +0.068
18 Cao: 46 A DGR 4.927 +0.073
19 Cagi 5 Z TR (EPA) 15.486 +0.165
20 Con: T RN HETR (DHA) 20.237 +0.268
2 PUFA 43.652 +0.217
23 ZEBRTFEABERBRNEARBEMNERMNE EE R B SR Cpgs (DHA,20.24% ), #5385 J& Cysi
FEMY (EPA,1549% ) , 4525 p (W RRAE G D7 R AN 44 35 R

FIH Bligh—Dyer $2H77 16 FH B BF, H 546 T
E T = PER 8 R I W7 1R 2H i, S5 5 i 1 L T
2, A W PR 2 W UL 5, IS T R 14 385 37 A (B VF- 4 DL
%% 60

140 5
120 v
100
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B2 =Ptk TENR IR E S8 TR R
Fig.2 Total ion chromatogram of
fatty acid in Portunus trituberculatus
AW R SUAGIN H 20 Fh S TR , ik BE R EAE 14
~23 Z[a],Cpes (DHA) (Cy5 (EPA) (Coy, (FHITR ) FlI
Cigo (BRARIPR) J& = oM T80 A 1Y £ 2RI . H:
FRARLFIR T R o SR DT IR 1Y 39.43% , BN ARL AN AR D7
B2 16.92% , Z AP ANIE T ER N 43.65% . M FE D
MR S e B NR RS2 Chpo (FEMRIAR ,12.05% ) ,
AL FNNE TR & B e i Cp (IR, 13.07% ),
PR Cogn (BEHIRTR ,2.27 % ) , Z2 A FIIE 5 1%

250 i ] Bligh—Dyer $2H . KOH- H RS fb 1 = PEtR
T NI 4E AL, T H EPA F1 DHA 7£ 2 J5 /05
B LEAAI A T o (LR RS DT R v o e v K B D 1R
ASTA], HERS ) 45 R Chy (IR ) , A SCH Chrgn
(DHA) , X A RE 27k 1 B £ A= K R EE B g 3=y
RIFE K. 345 AR Celik 265 35 1 (14 1 iR 12 1
AR A TP A R R S T R X S I 45 SR AH

(ERE

#6 PR TEIBITR N E SRMETM
Table 6  Nutritional value assessment of

fatty acids in Portunus trituberculatus

H (%) oiH AR
PUFAn-3 35.73 Al 0.22
PUFAn-6 527 TI 0.17

EPA + DHA 35.73 n-3/n-6 5.27

i LTIk, R T IR 08 SR (E B8 pro Ho
B AS AL FI B T R 14 LA LA & n—3 Z2Fll n—6 %5 8 25
ARG TR 095 B, FR )2 EPA 1 DHA, ASSZEG
153 48 =Pt 5 1R B U 19 28, 5% AR AS T A0 B D 1% o
60.57% , Ji:H. EPA 1 DHA &858 35.71% , 5 T
FRAB G B 1) 5.02% Y AR IR 16.53% 7
ET M OK IR B R BT M B 17.1% 1Ok B Y
17.19% 7 o x5 W 3% vp PUFAs J2 32 22 19 IS 5 152
295 BB MR K 50% , Hivp EPA f DHA & & b H:
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SET L IXFN Celik 255 pmFoE 4% S —% . T H =itk
FEE R n—3 F A HE TR & = = ik 35.72%
n-3/n-6 ¥ HAIE 5.27 , ¥imim & F LR JLZOK r™= f,
WA = F E PR AR AR 2 241 (FAO) A1t Bt T3 AR 2 4
( WHO) #i#71#) PUFAn—3/PUFn—6 H % E (0.1~
0.2) " ¥ w5 B PUFAn—3/PUFn—6 REA XL FFAK MG,
030 i/ N PR A AR ARG O LA 06 PG e R L I
A, =P T8 1 BRI 1R 2 sh Dk s R 8 1k 48 2 (AL
FILMARIE B HE EL (TD) 435128 0.22 F1 017, 3 i I F
A A RFEE R (AT 435152 1.00 ,0.72 .0.60 ; TT 4351
Sy 1.58 .1.06 ,1.37) " | 3 B = PE #5119 I 5 1R A~
YA EE =, B FE LG Ak i A L P i SaE O 95 R I
I A T RE
3 #ig

K2R Q1L (Bligh— Dyer 3 (#8745 3% RIS %5 B
YRARE = P AR R A T R, 0F T R A R vk L IR
R RBRSS A VL B, Fl—25 BF, J7 k4351 F R
16, Edse 45 1 BT Bk A HR IS A 7 TR IO, 4 R R W
Bligh—Dyer $ By & #: VE 18 5 W5 159 32 f v, IR B
UL BT v A B BF, — FH S £k 05 T AR N A R0 S
T B R 2 RN S 5y T 3 o B B e P, I I,
Bligh—Dyer $ B J7 ik Fll & #L BF, 546 77 vk i 8% Y
R W PR AT ) e 38 7 v o R FH b de 38 7 ¥k 4 T =8
M1 IS 1 T 2L X, & SR LA 20 Fh i A R, H:
Ha T RN 5 IR o I8 D TR 1 39.43 % |, BRI AN
BiR M 16.92% , Z ANAE FIE TR 2y 43.65% ,n—-3/n—-6
B R 5.27 , Ui B =P8 FHE N B & n—-3 RN

SRR . Ja S TAE B gk S b IE Bl 43 B 2 128 LA 42
1o YRR TR R U 0 B ECR 2R RE HE 2 5% vh g —
A T o
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