P Ve 5o i =% 2017, Vol.38, No.20 55

i

S5 S 17 v e 11D e H T Nt R B W e
PRUBE s ot EE 58 50 By

X, RS, BEEE, R, R
CTRORE: N AN 2R B R SR S, WA R BRI DD R BT Py, W 773 315211

il B SR T [ AR AR ORI O - BRI B R, RIS SR 20 0 i =i T8 2. “BlR 1S
AIFRFARE AT R O SLRIIL AL b SRR . IR FHSEHA 2 R 0 1 B B TR R RUBR i 5 22 57«
GURRW], WA AL PRREEE R T 1, R=P0R TR e E 2 o0ikE, RO HEMRMNER, i
PREETTRE . “BIA1S 7 ERIER ORISR EIE T B A FGRFERER, b A aR . R =R ™ 70 5l
N CRER 1S MENE ST BRI AR LA R RFAE R IR o AT SREB A P2 XOR HE e ot v BB OV B AR AR . “REA 1S
REVRS FREERER . 3 ADHERICRIN 133 FARHTIR, FRIAAER N S A C g6 Coniguyy T A B (P<0.05) KT HFA
RERA “RLR 1S 7 BEMR . BPARREARAN “RBHA 1S BEARMEVERTBAR P C s MNC 0 8, KALAHCgsie Caoss
Coror Copan CosoMCoyo & BEIR 2 1y T-IRHIEAR,  WAREAAAE 22 AVHLAN A 5 R D ik (0 DUk | W) S8 A TR B4 . 3 A
HEUR OB o AT I 288 MR MEXIRAL S, BidkekeIs. BE. BRJE. SR, WAk, M3k, LEHawIs i,
SRS RIFERFVERER, DS ERA Y ZE RN SCREG R AN TP RS S YT RE A G R UR 22 7 1) T R
K, 5B P FE S .

RBEE: PR TR ARG AU - TR s Ay KUk

Comparative Analysis of Flavor and Nutritional Qualities of Wild, “Keyong No. 1”” and Aquacultural Populations of

Portunus trituberculatus

LIU Lei, WANG Chunlin™, MU Changkao, LI Ronghua, SONG Weiwei
(Key Laboratory of Applied Marine Biotechnology, Ministry of Education,
Collaborative Innovation Center for Zhejiang Marine High-efficiency and Healthy Aquaculture, Ningbo University, Ningbo 315211, China)

Abstract: Headspace solid phase micro extraction (HS-SPME) coupled to gas chromatography-mass spectrometry (GC-
MS) was employed to detect the contents of taste-related amino acids, fatty acids, betaine and aroma components in the
hepatopancreas, ovary, muscle of wild, “Keyong No. 1 and aquaculture populations of Portunus trituberculatus. For the
evaluation of flavor and nutritional differences, statistical analysis of the obtained data was made by one-way analysis
of variance (ANOVA). The results indicated that taste active values (TAV) of glutamate were greater than 1 in all tissues
suggesting it to be the major contributor to the umami taste of all tissues, followed by glycine and alanine, both of which
were the main contributors to sweetness. “Keyong No. 1”” was superior to wild and cultured populations with respect to the
amino acid-derived flavor, and glutamic acid, arginine, and alanine could be considered as the characteristic amino acids
in the female hepatopancreas of “Keyong No. 1” and the muscle of male “Keyong No. 1” craba, respectively. The flavor of
the populations in terms of betaine was decreased in the following order: wild > “Keyong No. 1” > aquacultural. A total of
33 fatty acids were detected in all the populations, while the contents of C g, and C,, s in the ovaries of aquacultural
population were significantly lower (P < 0.05) than those in wild and “Keyong No. 1” populations, respectively. The contents
of Cj5, and Cy;, in the male hepatopancreas and the contents of C g3, Cao30.6p Caros Cazar Ciz, and C,y in the muscles
of wild and “Keyong No. 1" male populations were significantly higher than those of farmed population, respectively.
Consequently, it was proved that the wild and “Keyong No. 1” populations were superior to the aquacultural population with

respect to the flavor contributed by polyunsaturated fatty acids. A total of 88 volatile flavor compounds were identified in the
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ovary of the three populations including alkanes, aldehydes, alcohols, esters, ketones and phenols. Among these compounds,
13 were common to all these populations with no significant differences being observed for their relative contents overall.
The difference in the contents of branched alkanes and toluene in the three populations may be the main cause of the flavor
differences, which needs to be confirmed in further study.
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£1 ZRRFEFE. FEM BNELIS BEFRRPEER. HREEERTAV

Tablel TAV of eight different taste-related amino acids and betaine in hepatopancreas of three different swimming crab populations
w2 A SE UL | (ngy) TAV (i) SE U / (ngly) TAV (Kt
RER (mgml)  Wphptk  “BIELS”  FMEME WERG CH@EIST REEG TARE “RLE1S” FEBG O WAERE RELST B
nEm 03 229340383 2.923+0356° 2.568+0.280°  7.643 9.743 8560 226140458 2.928+0326" 197140326'  7.537 9.760 6.570
FaEm W # 05 0.664+£0.069" 134510137 0.6910.096" 1327 2.691 1382 184040152 197540118 188540147 3.680 3.950 3.770
HEm 13 1012£0.184' 2.389£0.368° 1.099+0.138 0778 1838 0845 3770+£0212" 3.74740250° 2.983+0208" 2,900 2.882 2.295
e 06 1196+0.110° 2.99140.122° 1.81240200°  1.994 4,985 3.021 1780£0.142 321340444 200740308 2967 5.355 3.345
RAER #0100 040620.040" 048340.023° 0.311£0.019° 0406 0483 0311 041610.068°  0398+0.023° 0386+0.046 0416 0.398 0.386
BAM HCE 03 027240.049° 030940021 016910016 0,906 1032 0562 024240027 022540015 0.283+£0.061" 0807 0.751 0.942
waR W 19 02724£0.021° 043140029 0.19740.009  0.143 0227 0104 0324£0022" 029940.022° 027740017 0171 0.157 0.146
AR @ % 30 1108+£0.078 LI314+0.141  1.06240.104 0.369 0377 0354 2870+0236" 1.12140236" 230940254 0957 0374 0.770
R o 3000 6940+0.284" 4780+0201° 2.570+0.106°  0.023 0.016 0009 6250+0349" 5.650+0262" 372040165 0.021 0.019 0.012
W BUE AR sFoR: MEMERIREPE2 AEURE, BAFATEIRA RN FRERORZE R EE (P<0.05) . NEF.
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Table2 TAYV of eight different taste-related amino acids and betaine in muscle of three different swimming crab populations

aam Bk AW SF () | (mglp) TAV (HtE) i () / (mglp) TAV ()

B BIE (mgmD)  mEpdE RIS BEEME O BPERBME RN REERME O WPERME RIS BEURE  EREBE RIS RERME
nER B 03 169840228 230240134 22004£0392° 5659 7673 7333 247640249 2684£0.185 1.840£1954° 8254 8.945 6.133
fram  EV# 05 142940.112" 278040073 149140125 2.859 5.560 2981 2123£0.102° 201240103 156510717 4.246 4023 3.131
HEmR it 13 24984+0499° 5289+0.046° 271440134 1921 4.068 2087 336940.166° 3.92240201° 3208+£1270° 2592 3017 2480
mER @ 06 2188+0.677" 50030305 3518+0601° 3647 8.339 5865 4.008+£0400 4.117£0200 387511408 6680  6.862 6458
FAEMm BB 10 020720049 055710043 034610024 0297 0557 0346 0457+£0.023" 0466+0.009 0.276+0.166" 0457 0.466 0.276
EEEOECE 03 020140047 0328+0.021" 022140033 0671 1.094 0735 0279+0.033* 0281£0.017 0.191+0.094° 0929 0.936 0.635
ER W 19 022840.020° 042640013 0246+0.039"  0.020 0224 029 0321£0.010° 0350£0.016" 022940118 0169  0.184 0.120
EE B E 30 1599401688 267040111 203140154 0533 0.890 0677 2061£0.179° 267910328 156010812  0.687 0.893 0.520
HER @ 3000 448040205 3.9504+0.060" 2.700+0.162° 0015 0013 0009  6.050£0390 5.630+£0283 5590£0.175 0020 0018 0.019

SO AN [F) B R R A TG I R B A7 b v 25 5. 2R £3  SHRTEIE. FHA HALST BENLTELR,
. . . BHTAV
R TP (one-way ANOVA) FlIZE 73 2 2 AT 56 AR
Y Table3 TAYV of eight different taste-related amino acids and betaine
in ovary of three different swimming crab populations
2 EGREHH S U &/ (mglg) TAV
Bt (mgnl)  mARE BB REEE BEER BEIS REEG
21 RS TERETAE . M CRIm1S T BHAS Fh R rem & 03 195420062 212020074 192720130 6512 7067 6423

- j/\a N Bl woE 05 18003 LSSIE0102 201740139 3664 3701 4035
VSR dreen S iyl raR 13 333650245 367020196 34930328 2566 283 2687

WRIFR, “FHE1S7 BEORMEEFEER S8 F 2 TER A 06 AGIR0I35 ABYTOIT 389L024 6768 6T 6499
- L - . e KRR BB 10 040320014 040520009 03910019 0403 0406 0391
R IER S EY RS A B 2 IR AT I 2 R b 1 B
WRIER S R e, HER SR MR AU A 2 BEBOECE 03 0254H007 02640007 025340012 088 0876 0776
(P<<0.05) o T HABPIREM . 3 AT A4 U 1 1T 8 i v EERE 19 030SH00° 03006 02840006 0I6l 016 0149

TAVAFIREEB EAE. HEBARERE, Sk WER B E 30 22040216 16600212 240040216 0747 0553 0800
o . . BER B 3000 250£0200 25040030 174040028 0008 0008 0.006

FERUGRR, 5 MREPIRS R 8. HhEERK

ol B () IR AT BT TR, TN AR ARG SR R Y ek L WIER3FTIR, B L A B 2 R A0 i U A A S L 1R

AEETTERT . MR S RIS B S 2= 3 AMERR LR ENEZR, “Rm1S” PEMERS

FAKR, (NEHMRHHERSERES, WEfwE R
TR IR R R R WA H &R, Hb <Rl
57 HAREARABEARSEHNEE (P<0.05) HTH
f R, SRIERL “RRE 1S BEARTE AR b L At R
RSE INEERIE P E BRI, BERAEERER <R
FI 157 M PR R () R TR

MR2FTR,  “FHE1S” AN 8 Fh 25k
AR R, UL LR E IR AR B S AR T A
PR, T IR GRS R R S B R e T AR
M, AT 5 R B A AR RS S BD A A, fT )
F15” MBEMBARELEE, 2N THEFETRRR
—EMIE S EAE AR 3 BV T AR T TAV
KFIMERREBAR. HER. HaRAHER, 2
WREREEAR . Ho, ‘RIS NEARS R RE
(P<0.05) T IHALPIRE, FENLAEE I oTmk -2
FHARPEREAA, ATVEN “RIE1S” HEVENLA R IE & 3
MR HBLR A R R A T B, R ALY rp 2 B
EREEREAAR. HER. WERABEAR, 54
Wt 4 R — 5

BREFE (P<0.05) LT EAERAEMIRMEEAE, CHUTR
R, IWERRAEMRIREE &AM T 2B R, 2 m iR A
TEIEERS, AT RIS BARKMER S 2
LA R AT S A AR, O A . B AR EARAN
“FHEL1S” BENREARSEREE (P<0.05) &T
FRIEREAR, (EHTAV/NT 1, 2R TTHRAN K .

W Rt T B S R H R IR S, A AE T
KA PERRAT A W R L A, TP AR R, B
AR S IR RIS R 1 10 P17 A A A e M R T A 2
AR A S A, 3 N REAMENE IR EEATLIA PSR
AR R EME R, MR “BIR 1S BN
R BRAVARE R UL PA) St e i 5 B 2 (P<<0.05) T3
FERER . (E T A S R BB S, HTAVANT L, 3
B S AN I 513 AR TER 22 R I R ER A, (HT R
S HA AR B 5y TR B A P R £

kb, ARBAR S AL R S A8 MR R
B, BRBRIIAHAHLFTAVA T, S =Peh 8 i vk
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4 SHRTEETE. FEM FALS” BAREFRE. MEMILARIRERILE (p=3)
Table4 Comparative analysis of fatty acid profiles of hepatopancreas, ovary and muscle of different swimming crab populations (» = 3)
mg/kg
- ik _ [ _ WA _
LS ‘B’ SRR BEREE “BEls” TR LS ‘B’ Bt
Ciug 81.02£2238 7524056 10.53+1.98° 25254028 15.56£0.36 18.63£0.08 0.2240.01 133£0.08 0.1740.01
Cuo 5584045 1.10£0.02° 0.82£0.02° 281£0.07 1.30£0.01 1.38£0.12 0.61£0.23 0.39£0.02 0.40£0.02
Cio 136.30£21.20 71354235 49.60£3.70 63.01£6.76 116.50+34.03 140.60+23.86 33340.07 6.0740.98 3360.04
Cio 56.07+10.44 18.8613.66 21284123 2033£2.19 18.36+1.22 19.08+£245 0 0 0
Cia 3183.68187.54  2036.07£21117  2259.34%167.82 1504.96+65.87 194319435492 1696.26+73.65 86.60£6.45 106.28+8.56 71.84£2.36
Ci 302.73£34.67 361.241£23.56 260.90+23.87 54464283 165.274+44.64° 41.00£3.37 6.88£0.94 6.82£047 8.19£0.88
Ciso 801.80£62.98 550.72£78.34 489.33+67.26 519.07£3725 558.26£62.37 385.53£23.24 £.14£123 32794092 24.95+1.65
Cisy 0.63+0.06 2622£0.72 7424075 19.56+2.21 1.93£0.03 3914082 165£0.12 2304001 0.86£0.02
Ciea 2428763157830 1988290417632 14587.08£762.62  22497.83£36430 15655647323 21510.57+671.1 32609612324 33589748642 1883.29476.38
Cir 10758.34£263.71 946751154378 7046.65£210.03 7918.78£298.86 979246+243.81 744596+323.94 527.58483.38 669.23£75.45 477.01£12.44
Ciro 761.94434.55 682.84124.65 583.19£56.97 7943116745 818.25£33.68 794.27414743 121.62+43.67 76.20+23.02 54234373
Cipy 428.00+1245 7374316745 571.95+26.69 26241£1222" 853.48£158.55" 20514027 66.41+1.92° 4540+134 4474859
Cisa 492141410930 5303.66£273.67 426239428361 52613046573 4983.06+43935°  TE81TEASTT 20211241236 21101248274 135508423134
Cis1ens) 10033.10£167.26  12710.55£345.54 10 114.59£562.28 6273.85£236.24 9594.924289.21 7091.21£321.22 673.74£73.25 855.97£63.91 442.53186.66
Cisane) 1222.96£50.89 4342914281 418.99176.54 909.51£87.52 823.02£54.76 496.50134.53 129.80+23.45 78461844 59.214£5.38
Cisang) 74.88£7.05 67.19£2.69 16.65£0.53 113.31425.94° 88.062345 12.64£1.26° 8.03£0.89 5374003 8.18£1.02
Ciszs) 33.83£0.84 13.2740.56 11.53£0.03 12.09£0.76 532£1.08 13.59£1.91 11.79£3.19 7122038 923£0.05
Cyg 411.25£67.82 251.34£2.89 401.24£87.27 185.46+27.28 219.04£72.93 158.83+12.44 2025057 22.6842.36 13.53£0.82
Cyy 2324.96+120.85° 19115248791° 242063413439° 765.761148.72 1190.74£129.02 T3145£123.73 38.08+4.83 35284804 26.79£035
Cua 993.204+43.23 1182.96+27.72 110395415620 437.29457.92 519.3£52.77 372.67£23.84 37.3240.82 2259£2.34 18.25£0.03
Cozn) 505.054123.68 33049%11.1 298.87427.45 308.84429.76" 683.34423.96" 40045+32.55° 9.88+0.08 10.72£0.57 7.17£0.01
Cang) 306.90148.46 590.84423.81 5144415681 168.96+8.34 278.69137.48 189.28+9.95 1941£3.62 9.57£342 10.16£0.56
Copang) 2404.48£34591 1917.39£76.84 2184.46£210.03 2598.08+253.86 334372416223 3226.81£67.86 335.27£12.36 358.06+34.75 215.94£9.36
Cus 5377.254398.02 6470.66761.9 6030.004344.94 6429.65+562.34  10229.624282.1  9139.774236.83 13433442455 21757843273 132581424828
Cya 175.23£24.67 106.37£10.04 58.08+4.31 60.68+3.56 28.62+0.76 30.8240.92 3.79£0.01 325£0.02 1.890.79
Cyg 455.381£72.66 4252045361 190.49434.05 128.60+12.77 90.161+3.46 113.40£12.32 7.63£1.09 7.40£0.06 4.63£0.02
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