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Analysis and Comparative Study of Sensory Qualities of Muscle from the Mud Crab Scylla paramamosain
Cooked by Different Methods

WANG Futian, YANG Bing, LU Yufeng, NIE Yongtao, JIANG Shaotong, LIN Lin, LU Jianfeng>l<
(Engineering Research Center of Bio-Process, Ministry of Education, Key Laboratory for Agricultural Products Processing of
Anhui Province, School of Food and Biological Engineering, Hefei University of Technology, Hefei ~ 230009, China)

Abstract: This study investigated differences in the sensory quality of mud crab muscle cooked by steaming with hot water
(SH), boiling with hot water (BH), steaming with cold water (SC) and boiling with cold water (BC). The results showed that
the sensory quality of crab muscle cooked by SC was overall better than that of crab muscle cooked by the other methods for
male crabs, while SH was the best cooking method for female crabs. Cooked crab muscle had a sweet taste overall according
to the taste activity values of free amino acids (FAAs), and Gly, Ala and Arg were identified as sweet amino acids in it. Principal
component analysis (PCA) showed that the first and second principal components cumulatively explained over 95% of the total
variance. The volatile composition analysis showed that the flavor of crab muscle cooked by SC and SH for male and female crabs,
respectively was somewhat better than that of crab muscle cooked by the other methods. To sum up, the sensory qualities of male
crab cooked by SC and female crab cooked by SH were overall better than those of the other samples.

Keywords: mud cab; muscle; steaming and boiling; free amino acids; volatile compounds; sensory quality
DOI:10.7506/rlyj1001-8123-20210408-098

5 TS254.4 SCHRAR TS A SCE S 1001-8123 (2021) 06-0028-09
F130#E

ERH, oK, &R, & AEZEETT T BEULAECE &5 H A T S [0]. ISREIE AL, 2021, 35(6): 28-36.
DOI:10.7506/rlyj1001-8123-20210408-098.  http://www.rlyj.net.cn

WANG Futian, YANG Bing, LU Yufeng, et al. Analysis and comparative study of sensory qualities of muscle from the mud
crab Scylla paramamosain cooked by different methods[J]. Meat Research, 2021, 35(6): 28-36. DOI:10.7506/rlyj1001-8123-
20210408-098.  http://www.rlyj.net.cn

HEE, LG (Scylla paramamosain) , 1B S REPFEES, HFEATRAER R, HAKEER
, BN, R TERNY, SRR T AR R P, — (IR B R B AR AE, N T B P S,

e

HH: 2021-04-08

FEEWH: ERIRL MR P EARIA REELI (CARS-48) ; L&KM ki AR1A R (AHCYISTX-08)
BEF RN FAEE (1995—)  (ORCID: 0000-0003-3959-5849) , 5, fWi-LHIF4z, BFFTIT 10975 5805 75 55 S XAk .

E-mail: 1912509780@qq.com

SEEEL R B8 (1976—)  (ORICD: 0000-0002-5887-9455) , T, ##%, 1+, WEFEI51a 9K S L K zsaRH .

E-mail: lujf@sibs.ac.cn

. o B N 2B S LRE T I
5}' *ﬁ *& {I}m MEAT RESEARCH CHINA MEAT RESEARCH :;:NTER



<o

FEAXTRREFHRBPRK
CHINA MEAT RESEARCH CENTER

BEST

MEAT RESEARCH

2021, Vol. 35, No. 6 29

gLl

BREE, BAREEAMER, #BM A 51
i, BA NS BERY. 82T RE
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BRI N160 616 t, HHEHNT9 153 4,
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PIRT B84 A 32 B B A AE 21 R R SR AT AR S
P & B AT LU A BT s R3S T B K R AR R L 2K A
2 P 0 BT S ) 0 B () SR L B Z2 55 Shi Shanshan
2N g 7% 2 Ty O RR 1 A SR R TR R B
UL EwEFE S A AR SR BB (B D IR T
B, T — M E A R SR B0 ) 7 O S X
L3

AR AL, F AR A A X RO,
AR, AZEEROHETENRERMEE I
T, HEARZEEZMT, HFEASMEE IS
HE—EEREFHIR. £TIH, RFFRH4 F5
X (BKTBRE. K TRE. AR #uk L
78 S EEAT G, FERx4 R T SR
LA E T B &, WRIEWEE(E (taste activity
value, TAV) FIHE KL XK AT 85 04T, BAEXS
bl B I8 AR B I B O, RS T — R
H IR A E S RESIES %

1 MH5HE

1.1 MEERH

HEW AWML =W, MgES20 J, M
AR EN (279.46+16.51) g, MBEREN
(245.034+9.79) g.

WS KR . &AL . EKBRERM (B AT
iy | IEckE (fifsl)  wHIEGERERAF.

12 5%

CTSRTA NN FEA G LI i REEAE
W LREARAA; L-8900& LM A At HA
Hitachi’A #]; CAR/PDMS[E MM B A L (oA
ROHIEREEN, F4EK]D cm) 785 [€ Sigma A 7 ;

5975C-7890A S AH (1 1% - Jii 5 ik H)  (gas chromatography-
mass spectrometry, GC-MS) {¢{. DB-5MS i+
(60 m>x0.32 mm, 1 um) [ Agilent/A & ; PEN3
My & ffE[EAir SenseAH], HH-2HW /KB 1L
BEIETHFERZAE) s KQ-00VDE = Al #i 44 t /& ik
HvER BB AERERAR: 20 mLG AT A
BOm Rl AR A F .
1.3 Tk
131 FEsALEE

875 B R BRI e S B, RS K, R
NF 2 e o BT R K R . #OK T EE .
AK EmZAMBOK BZE (AR &, RE. BEMN
WA 30 min, YNNI KTRANFFIETEI . &8
J5, WHEBANZEER, ISHBRAFATRSE,
FEaFR R (2.00£0.01) gt T o7 &R,
(5.000.01) gFTEZERUR A M, IR R
VR TI8 J5 T S SR i B 2 L 18 23 1T
132 WEWRIEE N

AR E MO — R E R, RO SR
— R HEAT IR, AR A RE ST . %
Li Kong"?, Bell"., Kraujalyte" "% i) 8 & ¥ J7 9% 9
AT O, RO I B8R 5 AT 2 PP, R L
SHAMERADETEAN . IEES 2 BA —E BE AN F1R
ML DRI A (23~28 ), XHEH &
WU SRR BHOR . B R A HA (BR. . RE) AR
BEWRAAT VR, SR SERES (0.5 g5 ) —IR)E FTEK
W, Adsk. 1150 REEREMEERBTH, Ravrs
RT3, ERI~S 5o BERIERE VN 2 R WK 1TR .

F1  ESRBEWS R

Table1 Criteria for sensory evaluation of taste of crab muscle
i —— T 1
5 B — K R iR
R 1 2 3 4 5
FifuR 1 2 3 4 5
g 1 2 3 4 5
At 1 2 3 4 5

133 s aEIL e

WFEE1.00 gV T 1 FE 5, I 10 mL 4 g/100 mL
WK, ¥R G AT S A AE (60 kHz,
1h) DU 2 0 B R i 70 70 BRI ) ey 1 5 0
HLE L (—4°C. 12000 r/min. 30 min) , 41 mL k%
W I 0.22 pm/KAHSE RS 98, ZEEER 1 3 b OO 5E I8
Wb EARER TR,

TAVHE )7z B TP P 2R 55T & vk i
SO (PSR 55, TERRYTAR SR — B SR, 2k
YIRS R, X BYRERE MR SR e
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TR
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vt BIAE/ (mgl/g)

134  HFENE

FHPFEAE60 C 26 T F410 min, FH A+ &
R, AR R TR A, 0.4 Limin, SRR [H
I's, JHUERE150s, JARMES s, FUEFERE1150's, Wl
SEFIA100 ™,

135 R MERRY) T 2

SR FH T 2 ) R 26 B0 B 4 R I D 0T o T i PR B
(5.00£0.01) gkt T20 mLIAZ I, HEALHE
BB RN, IFRE TS 2w, &
60 CIKIB I FFZEA0 minTiALEE, A5 W Bt 58 Fs 1 25 B g
HGC-MSIESH 1250 ‘CRENTS minfGbbe, JH 3l s
HEe,

GC&F: LAH 1.3 mL/minflHe NE A, Aoriiidk
¥E, (il k- ADB-SMSH: (60 mX0.32 mm, 1um) ; #f
FERE250 °Cs FHRFRT: WIMHIRSE40 'C, LRHE,
PLS C/minft) FHEE X TF 2100 'C, AR, L5 C/min
FHEZ180 C, TR, LS C/minfH 5240 C, &
F#5 min, VAL IR 240 €Y,

MS%fF: HTREE TH; BTHREETOeV, &
TIREE230 C, TR E250 C; HFAFH a8 R
1576 V; JiEH#78 HE40~450 u.

1.4 HEabrs

B R IR A S 7 25 SR A, R BRI R R
SEYME £ ARAHEZE, iIESPSS 20.0%4F HEAT BB MR IG
AL B G 45 SR i Simea 16,00 M A 3EAT 32 2020 B
EN TSR

2 ZREa

2.1 AFEZERTT A H LA E PP AR

E2  FRERFAINFEIA R EE 52w
Table2  Effect of different cooking methods on sensory scores for taste
of crab muscle

it it

L T I T

Bk 2532007 2274013 3004013 3.00£0.13° 2.87£0.13" 3.07£0.13" 280£0.13" 3.20£020°
Bl 3534013 3274020° 3872007 40040.13 407007 3334013 34740207 3.6740.13
B 2334007 22040130 22740077 24740030 2334020° 2334020 2534013 2404013
Bl 1572013 1932007 1534013 1904007 1432020 177£0.13" 1474020 173£0.20°

Ve RS FREAR, RoREMEN . FRARETRERDE
(P<<0.05) . #3IH.

I R BBk, JU R PR AT
PRV AG T BERAR X BN B L T i, 2R

1E JE B PE R 7 T 0 5% R BLI b 21, thR2mT
B, VA RNV IR e S UL R R S RV B, (HYA
A T LAY P R DT 40 B LA AN R R (VT ot s
SRRV, WARBBEVANERE VN ELG . REMAE
O UL N PR AR S e, AR EE LRI 2, EIE
HE T8 LAY P R PP 20 az v T A S O 2, E RN R
TR IV AR, ZRA T, A R M R UL PR )k
BVEA Bl o ERAR B R VT 3 B 2 ) P M T UL A 25
B BRI AR B, 2 A UL 1) R 5 UL P ) A A
—ERZES, BENRESHPZERI, TREHEEN
WG MIMAFAE — B K T MV T 8 R 75 8 20 21 32
SRR, RHRVERANERER, kS8R
GUTE /N T MEPE T B AR AL 2N CHfERE M AR N IR A, MERR
RGLL, MR 11064, thAh, T
HHEOINASR TSR (X2 BEEERAN
B, TMEEE AR ONE B R BRI o 7B E
e, RRYGESME SR RMEN T, &8
FHE S, ATRE R AV RG] R ZES, FEUEEA
WP 7 8 PR B B PPN I ZE S
22 R[RIZERE Iy O T B YL S R R R

U7 8 E LB B R (K A ST, R
(2 BE TR A A IR (R i S 1, AR 9 I e e B TR 1) o 0
PEFI N PR i 3 52 28 B 0] 3K 48, TR A i s 1Pk 1) JR A2 i
55, {ERRANBY)GE 22 BIAF BB . AT i
QIR T DL 2 I — 5 vk, FLEk SR oy e ek |
FHWRANE TR, Hrh AspFIGlufl g XN B8, A4EThr,
Ser. Ala. Arg. GlyFIProfE N 116 Pl 25 28 5 1 bl iF B 2
HHwk; F0RYE E Val, Ile. Leu. His. PhefiMet™>,
BT X S MR R R E A& A T E R, HISE
YR AR E IR, HHTAV X S5 FE R (1)
R 5 P R AT LA PR

HER3 T AT, AN 28 38 77 200 Ve 7 B8 UL IR T R Ui
BRERERT, SEKSNNArE (23.31~29.61 mg/g) .
Gly (21.84~32.39 mg/g) FIPro (12.26~14.95 mg/g) .
BER IR, Asp B EEAK, HTAVEARL/NFL, Xf
fEER ) TTRR /D, TGlud B =, TAVIY KT 1, X
WK B M 50K, 2 B UL PR Ui 2 2 i IR 1 B R SR U o B2
Glu. HREIERRTGly. AlaflArg s &85, HTAVIE
T AR IR, R WIX3 PhEUE R 2 U B & R
FTWR 0 1 BEORIR . R B R 1) & i AR BUIE, H
Val, Met. Lys. His®S & MR IMTAVE R, 2% 4 0R0%
W= A — BRI . X AN [R] SR U R 1 TAV HE4T I F
BEIGE . IAE L A FEN 3 R LA R e ok R R
TAV/51249.69, 7.71. 12.558112.17, W& IR I TAV
S AN96.48, 83.54, 107.92H1111.08, S 44 W i 4% A1
WEER M . TTRE LR I TAV 4 51 2422.59, 13.60.
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#3 THRERITAHBIAFBELRIBRTAV (T4)

Table3 Free amino acid contents and TAVs of crab muscle cooked by different methods (on a dry basis)
& (mgly) TAV
PR e i B i e i Bt
ik W& i HE ik fi HE Wk R RE ORE M MR RE BE

RAGM (Asp) 0822001 069£0.02° 1242004 092£001°  080£0.00° 0.69£0.01° 0.86£0.02° 0.77£0.00° & (+) 100 082 069 124 092 080 069 08 0.77
FER (Thr) 5562009 4342009 4162004 5791007  469£0.06° 406005 539021 373£006°  #f (+) 260 214 167 160 223 180 156 207 143
AR (Ser)  0424001° 0332000 0351000° 078+0.03 0332000 0431000 0404002 063£0.00° & (+) 150 028 022 023 052 022 028 02 042
BER (G) 2662001 2111001° 339£0.19° 3372004  288+0.03° 3004£0.04° 270£005° 3424003 & () 030 887 7.02 1131 1125 959 999 9.00 1139
HER (Gly) 24204127 21844159 31404123 32.3910.60° 2338£1.02' 21.89£045° 2195£0.70° 17942008 #f (+) 130 18.63 168 2416 2491 1799 16.84 1688 138
PR (Al) 9783004 848+0.14' 12252047 1166006 9312011 808017 779015 838005  ff (4) 060 1630 1414 2042 1944 1552 1347 1299 1397

EREERR (Cys) 0661001 0443003 063£0.02° 0.80£0.04  054£0.03° 050£001° 0822007 0672004 FH/H (=) - - - - - - - - =
B (V) 170£0.02° 0952000 1242004 1682005 092£0.02° 07620000 1631004 0961001 FAE (=) 040 426 237 31 420 229 190 407 240
BAR (Met) 1582002 088£0.02° LI3E0.0T 1444005 1062003 085£0.00° 1412005 0914002 F/EHH (=) 030 528 292 376 479 352 284 470 302
FRAR (le) 1022002 0574002 0622003 0982003 051001 053000 L0I£0.00° 0.65+001° % (—) 090 LI3 063 069 108 056 059 L2 072
FAR (Lew 1752005 083+0.02° 10240027 140£0.02°  075+001° 0.79£001° 133£002° 096005 ¥ (—) 190 092 043 054 074 039 041 070 050

BER (Tyr) 2694001 1774004 12940.011° 24440.01" 1664005 1714003 245+0.04* 19540.06°

O T T

FHER (Phe)  16010.02° 08720057 0934009 153£005°  096+0.04" 116005 160£0.04° 1424001° & (=) 090 178 097 104 17 107 129 178 158
WA (Lys) 21340028 1574003 17240.05" 2114007 2102005 2852014 4404007 2574000° #/ (=) 050 427 314 345 421 419 570 881 513
HAR (His) 0991001 0.63£0.02° L11£003" 1364024° 0674001 063+£000° 101£006° 070+£001° (=) 020 495 314 555 681 333 317 507 330
FEm (Arg) 27334043 23314009 28264056 29.6140.52° 2854032 20.04£044° 23824057 232040.15° &/ (+) 050 5466 4662 5653 5922 5707 4008 47.63 4640

AR (Pro)  1340£033° 12264027 14954049° 14272038 22514020° 14762043 21942088 1848+£022° FifE (+) 300 447 409 498 476

750 492 731 616

BEREER 98314027 81864117 105.7140.10°112.54+2.40° 101.58+1.97* 82.7341.39° 100.514+2.94' 87.324039°

e (H) CIEEER, (=) SRR — B, R AR U

18.14F123.53, FAZEFNVA 78 e B JUL DA 1) 705 R S 4 R TAV R
Fe LEEAITAT LAV, AL R, XS
EEVEN BARE T E SR (TAVA W& BB, LA sk
KTER) , AHZF i 3 3 1) i 28 45 B4k AR

AEZEE T AIMEEIAN TS EERS &S,
SR B AR, BEIREAER T GIu TAVER &, &
BIGIlufE ik e B EZA/EH, Gly. AlafilArg 3 Fhfnk
IR T 5 R O TAV R ME B8 JUL A 1k 1) =5 B2 R 5
TR R IR TP Val. MetFILysITAVE fro Ak, #4
&L RGBS 8 MERR UL PN I B IR S BE PR TAV 2 AT
251941039, 10.68. 9.86F112.16, R IELELRTAVZ A
43 514100.10, 77.15, 87.14H182.18, KA LI TAVY
F4r 391535, 15.90, 26.25F116.85. @it 40 H7r ] LLIA
N, MEBE LD R ER AR AR, BTSRRI R, O
KR UF . ZRE T 207 ) R AR TAV, AT LL
NN ARGE MR LG RER T, AR R 2, X
RMEBE N IEA BN, (AR F 3 MR A4 R
FHFF

T8 I K R VAN TR IR IR AR S % B E SR 1
TAVAHIGEL G KL, EHRAR 7 B AN 5 TAV /) by 45 SR A 15
G ARSI B R BT 45 RAFAE — 22 7. B TAV G Hr
SRS BTV IR, R IR PEAN R R R
R I E, T FETAV 23 Bt o R BT R R B AR B ik
2, X GRE VA S — 2 (R s R 0 ok IR 32
ST R R S IR R T MR, CE 2R R R A R A
B, nEYEREtE R —E N, Y K RSk

FORECON AR MERECTD o R VRN R B R R 0
BARER, AR R RN 2 TR RS, ELLPT
WRRILECHHREL . BRAh, BB VP T EER PR T R
P4y, 1 TAV 23 At o 51 08 w7 R 2 5 R B TAV 1y T R 2
HEFR, X F LR T EER Y 3 EERIE AN AR R o
B, ZERSMAR RS —EMIEM, ek 2k
PR IERR, BRI EE 4y TCHL 3L B 2 BT
R, (EXLSIRAE RS R R, EEIRERRN,
R LLEER P 2 e T B k. BbAh, dEE M — D R
e 7 AN R A L R SRR, RILEA
B B SR M S An o7 A, (EA B — s B AE A 2
kb, WEAIZ A Arg, Gly MProff) & EA T E R, HE&
I 5 I B s R R 35 N Arg. GlyfIPro, J H.ILLEH MR N
¥, EHEREO LB RIEEINGly. AlafllArg, H7EH15 L
PRI AR AR T 8 T

23 AEEHIT7E LA R 35 i

W= O =W
L
)

F2E M (12.00%)
|

—4 1 1 1 1
-10 -8 —6 —4 —2 2 4 6 8
FB1ERS (85.90%)

F1 AEEEGEEEEILRERS 5T
Fig. 1  PCA plot for male crab muscle cooked by different methods
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BT RT A, 4 Ffobn 107 ORE 1 7 R B A SR A
BIRUFIX 5y, B1ER I TTERZH85.90%, FH2E M
SIHITTERE N12.00%, 55 1FEE2E B sk R 2 F1R
97.90%, NI LB PRI BEARSIR I ZE R . AZEHEEE L
WEEN THEIRR, ABBEEIANFEAM T, 4RBT
FAb, MR EEL T EARR, AEEEAE
AL T2, & 25 U 2 [ BE B i, R
AN 7 32 10 5 3 T 5 UL A ) R Sk 2 R A A — e ) 22
S, RIS BT LRI BAR 2 E Ry AR —E E R, H
Z S R EERIEE IR b

LRG3
o o B
S 1+ W
0
N
%—1- o -
e
]
—3 1 1 1 1 1 1
210 =8 —6 —4 —2 7 4 6 8

F1ERS (89.80%)

2 RRFERT R B E RS 5T

Fig.2  PCA plot for female crab muscle cooked by different methods

HIE2 AT g1, AR ZE MEBR VLA T 24 T304 R
PR, Vo BMER LA 2 T3 R IR, I MBI 3 22
PEFH25IR, 551 E D Tk 3 N89.80%, H52F /) it
BN 15%. 4 75 IR GRMEBEIILIA 2 1AM BE A, R W)
T (] R AR TR T BEAEAE R A, ¥ RAH
HHER LA Z R BRSO, R 3 AR R AR K
Z 5t o
2.4 AFERHTT T BNLATE SRR A & &

F4  ARBERG RS BILAERERSRY R &

Table4 Volatile compound contents of male crab muscle cooked by
different methods
; w T EI%
o i smin "B %:‘ﬁga wE PE
LT HI T 1 2.640 1.38
15-C 4 2.649 037
CHWT R 2673 1.37
1,3,5,7-5 3¢ 104 5339 039
(B)2-F16 5.462 291 075
4-284f 7.868 099 135
IRi-3- 2845 7.875 270 133 325
B 7.959 238
(2)-2-244 8.098 148
13- 8.652 355
S-F b 8.663 1.80
Rk TNk 8.681 239
D30 8.755 432 359 178
+—k 10.859 140
(Z)-4-+ = -6 H 11.224 0.77
TIA2.0258- TR 11232 0.63

(E)-3-1 —Hihis 12.550 0.55

Hk4
" FX 1%
i i W%/%ﬂin wE RE - Ak BE
APt 12.936 0.58
1-50 12959 052
T 13.896 276
AN 14.714 0.68
W B 14.729 041
1-TJ-3-H 18.469 031
9- AUkt 19.919 0.18
12-F =4 14.698 035
L3-33E 20.129 111
0k 21.068 035 056 049
2,6,10,15-PU Lkt 23304 0.61
4,6- Z A1t 23.324 0.77
2,6,10-=FJE-+ ~h 23355 0.84
A 24.832 1.06
2,3- A 24.852 0.90
T 24877 121
2,6,10,14-T0 3 Fi ke 32498 2.99 5.08
/it 1742 1640 1202 1735
3-FAE- T 2172 135
s 2206 175 115
ERE 6.861 929 253 474 212
TR 8.033 152 078 143
Ke® 8.674 228 659 026
Tt 10971 558 956 633 11.08
229 + R 12.889 0.89
I 12918 383 924 194 450
4-FUR R (T 15580 0.94
13- DB RE 15.879 0.54
+hbe R 29054 0.89 5.10
A 32788 052 043 412
DU RE 36384 197 926 108 822
NiF 2764 3445 2558 3474
ZHR[33.0)F-2-H 3.775 0.18
1-(6-FRE-2-ME R 56)-1- £ T 10.177 348
1-(5- - 2- Mt i 2k )-1- 2 10.203 1.19
2-THif 10.553 194 225 602 065
) 3-2¢H 13424 235 129 122 097
% 5-Z4 7 13.569 1.27
2t 17.003 1.29
3-f T 21116 101 0.02
il 29254 057 044 386 222
1-(2-FE-46- RO/ 30683 076 048
/it 663 839 IL12 7132
2,6-F —H-1-i 9.687 0.76
-2 9.984 558 356 1320 370
(1A k)-8 11.009 2.66
“fﬁgg@g{j@% 13.124 043
1-F4f-3-H 13272 180
354 13820 679 560 825 546
2[(2-2 3 ER]- B 14948 047
[i£2d R 13 17.213 1.03 0.59
12451 3-FF 2~ ff-5-1E 19.971 039
(ZZ)-2,5-F g = fi-1-Fez 20.011 0.76
R Ry 13 20.987 200 144 247
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HR4
; L X &%
i s i W B RE R
6-F JE-3- i 21.001 0.85
1343 21.077 1.09
2 -1 21.295 0.74
it 1549 1262 2740 1411
[(F 4L P ) T 2,905 5.95
PR 7396 0.66 0.96
KLIE 5.145 810 623 777 851
b33 12,4 5-JU I 11350 061
% 13.250 136 146
24-Z(LI-ZHIEZ IR 24985 129 060 114 094
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Table5 Volatile compound contents of female crab muscle cooked by
different methods
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