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Effect of cooking condition on the sensory and flavour quality of

Chinese mitten crab ( Eriocheir sinensis)
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Abstract: Steaming and boiling, the two main methods to cook Chi-
nese mitten crab ( Eriocheir sinensis), were investigated, started
from hot water and cold water respectively. In order to screen
optimal cooking method, the content of free amino acid, nucleotide
and astaxanthin in edible parts as well as head shell were compared a-
mong crabs cooked in four condition, i.e. steaming with cold and hot
water respectively and boiling with cold and hot water respectively.
The results showed that the total free amino acids content and the to-
tal umami amino acids in muscle and gonad, and astaxanthin content
in head shell of crab cooked with hot water were significantly higher
than that cooked with cold water (P <C 0.05). Sensory evaluation
showed that cooking condition influenced the redness and sweetness
of edible parts significantly (P <C 0.05), with most redness observed
in gonad and hepatopancreas of crab cooked by steaming with cold
water, and more sweetness noticed in gonad of crab cooked with hot
water. However, in general, steaming with hot water obtained the

highest score in sensory evaluation. These results suggested it was
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optimal to cook crabs by steaming with hot water.
Keywords: Eriocheir sinensis; cooking method; free amino acid; nu-

cleotide; astaxanthin; sensory evaluation
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Table 1 Standards for sensory evaluation of steamed Eriocheir sinensis
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Table 2 Sensery evaluation of taste and colour of Eriocheir sinensis cooked in four different condition (n=236)
A TS P
AL ERY
%7 W FLE L B A 35 H AR
e 0,33 (3K Jig F ) 1.941.0¢ 2.741.0% 2.441.0° 2.941.2¢ 0.034 <0.010 ns
S 1.8+1.1  2.240.8 3.0-0.8° 3.0+41.20  <0.010 ns ns
. S 2.6-+1.1 2.5-+1.0 2.7+1.2 2.2+1.1 ns ns ns
" vk 2.5+1.1¢ 2.941.0 2.741.0° 1.94+1.1b 0.036 ns <0.010
i 2.5+1.1 2.3+1.1 2.6+1.1 2.6+1.3 ns ns ns
JH I EH R 2.5+1.1 2.6+1.2 2.5+1.1 2.54+1.2 ns ns ns
wo 3.041.0° 2.7+1.0% 2.4+1.1b 1.94+1.1¢ <0.010 0.033 ns
e i 2.7+2.0 2.4+1.0 2.5+1.1 2.5+1.2 ns ns ns
PR RITER 2.24+1.2b 2.1£1.0° 2.840.9° 2.94-1.2¢ <0.010 ns ns
FARE) 3.0£1.1¢ 2.5+1.1" 2.6+1.0% 1.94+1.1¢  <0.010 <0.010 ns
By 2.47 2.49 2.61 2.43 ns ns ns

T AT AN R B3R R 22 5 2 (P<C0.05) s R 22 5 A 3 (P>0.05)
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Table 3 Moisture, crude protein and lipid content of edible parts from Eriocheir sinensis

cooked in four different condition (n=3)

EiL 7 A B/ % BE/ %N W&/ % W&/ % r
R #HE L HAE
AR 42.902£0.01 43.60420.00  41.9020.01 42.2020.01 ns ns ns
Koy PERR 52.4040.00"  54.1040.01*  52.9040.01%  52.10-0.00 ns 0.031 ns
(M| 75.8040.01"  77.1040.01*  75.4040.00>  76.50%0.00% ns 0.011 ns
MR 11.602£0.96 11.5024-0.34 12.6024-0.24 12.104-0.18 ns ns ns
HED MR 28.5040.53 28.904%1.01 31.30%2.21 29.6040.68 ns ns ns
LN 21.50£0.65 17.804+1.37 20.90£0.43 19.7040.07 ns ns ns
_— FFBEAR  41.73£1.73  41.96+£0.80  43.2820.61 44.5141.92 0.034 ns ns
P 12.554+1.16*  10.7040.27"  11.9040.39%>  11.3940.50 ns 0.017 ns

t FATAS R R F R £5 E (P<0.05) »ns #REFZA B ZE(P>0.05),
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B R A I A R T R RS A S A% AL ] B R A
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B A A A R MR A T iR 5~ 7 W, 7R
SAMEARA T, LA RIS AER S & (TFAMD B &
(62.01~78.44 mg/g) , Pkl F ARt TFAA 325 5 LA
A2, LA R R A R Rk I R B A L
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S R Ok 80.1% ~87.9% . 2 H TFAA R ETHE
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P PR Tl R A R T R R K 43 T S P
g KPR, R BRI TFAA SRR . BANLA
PERR P TFAA 2253 B % (P<T0.05) (RS E ¥ 5 I oK & &
b 3R] G R Y W 25 S EE TR AN 0 R B W] R 2 DLy BE
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Table 4 Astaxanthin content in head shell, gonad and hepatopancreas of Eriocheir sinensis

cooked in four different condition (n =3)

. IFEH#E/(mg gD p
%{S{E e e Y e S
B B M W T K 22 HAEH
3 g B 1.2440.04" 1.4840.17" 2.9020.61° 3.014-0.12 <0.01 ns ns
PR 1.6940.65 1.8840.08 1.6340.26 1.7440.06 ns ns ns
JHF i it 0.430.04% 0.1340.01¢ 0.1920.03" 0.1340.00¢ <0.01 <0.01 <0.01

T AT AN R R 2 B B (P<C0.05) ns FR 2% BN B (P>0.05),
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Table 5 Free amino acids content of muscle from Eriocheir sinensis cooked in four different condition (n=3)
FAA B IR i/ (mg - g 1) P
%7 IS Pz K i R LHAEM
Tau 4.9440.46° 5.180.45 7.05+0.89% 7.07+1.24% <20.010 ns ns
Asp 0.2940.02° 0.3140.02% 0.39+0.01% 0.38+0.06% <20.010 ns ns
Thr 0.3140.10 0.344-0.08 0.2840.11 0.3440.18 ns ns ns
Ser 0.7640.27 0.8240.25 0.954-0.13 0.8640.24 ns ns ns
Asn 0.82+0.16 0.86+0.17 3.12+2.81 1.884+1.42 ns ns ns
Glu 13.74+1.26 15.28+1.83 21.6440.80 21.09+6.23 0.020 ns ns
Gly 7.03+0.83 7.18+0.34 6.70+0.65 6.63+0.61 ns ns ns
Ala 11.60+1.20 11.42+0.85 12.32+0.94 12.27+0.49 ns ns ns
Val 0.274+0.05 0.29+0.02 0.427+0.09 0.37+0.09 0.037 ns ns
Cys 0.16+£0.11 nd 0.032£0.00 0.26+0.19 ns ns ns
Met 0.400.16 0.53+0.05 0.61+0.17 0.29+0.18 ns ns ns
Ile 0.14-+0.05 0.14+0.01 0.21740.03 0.20+0.04 0.032 ns ns
Leu 0.7940.22 0.7540.06 1.01+0.10 0.9740.20 ns ns ns
Tyr 0.4440.16 0.41+0.04 0.5340.04 0.46+0.03 ns ns ns
Phe 0.2440.11 0.2240.05 0.27240.07 0.23+0.04 ns ns ns
His 0.9340.21 0.9640.23 1.24+0.30 1.064+0.22 ns ns ns
Trp 0.26+0.09 0.35+0.06 0.327+0.06 0.27+0.08 ns ns ns
Orn 0.0240.01 0.0340.01 0.0240.00 0.0240.01 ns ns ns
Lys 1.03+0.17 1.06£0.09 1.33+0.25 1.2540.26 ns ns ns
Arg 10.484+0.78 10.72+0.29 11.55+0.39 11.48+0.76 ns ns ns
Hy-Pro 0.2540.02 0.2340.01 0.2640.04 0.2640.05 ns ns ns
Pro 6.96+1.08 6.80+0.91 8.02+0.57 7.7740.13 ns ns ns
7777 BB 62.01+£7.21°  64.03+2.50" 78.4444.15*  75.694+9.20"  0.014  ns  ns
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Table 6 Free amino acids content of gonad from Eriocheir sinensis cooked in four different condition (n=3)

FAA WEE ARG R/ (mg- g D p
Tau 4,29+0.51¢ 4.56+0.15" 4.4740.18* 4.5640.08* ns ns ns
Asp 0.0740.01"  0.0840.00%  0.1040.00° 0.0940.01%  <0.010 ns 0.053
Thr 0.134+0.032 0.16+0.022 0.0240.00° 0.01+0.01° <20.010 ns ns
Ser 0.24%0.05 0.31£0.06 0.28+0.04 0.2240.03 ns ns ns
Asn 0.2740.03¢ 0.34+0.02¢ 1.5040.16" 1.2940.29% <20.010 ns ns
Glu 13.10+1.67" 14.174+1.58P 17.9440.80 15.50+1.24%> <20.010 ns ns
Gly 0.7740.13° 1.0140.022 0.7840.00° 0.8640.08% ns 0.016 ns
Ala 1.90+0.48 2.314+0.23 2.0440.00 2.184+0.21 ns ns ns
Val 0.14-+£0.03" 0.18+0.01% 0.19-+0.01° 0.1740.02% ns ns 0.059
Cys 0.06+0.05 0.12+0.01 0.11£0.02 0.1140.02 ns ns ns
Met 0.10+0.01 0.01+0.00 0.01+0.00 0.0140.00 ns ns ns
Ile 0.03£0.00" 0.14=+0.01° 0.1320.00% 0.1240.02% ns ns 0.030
Leu 0.44-+0.05> 0.60+0.03% 0.60+0.02% 0.53+0.07 ns ns 0.011
Tyr 0.2740.03 0.34240.04 0.3240.01 0.3240.04 ns ns ns
Phe 0.184+0.03 0.247+0.05 0.23+0.03 0.1940.04 ns ns ns
His 0.374+0.07 0.46+0.11 0.39+0.04 0.3740.05 ns ns ns
Trp 1.2340.232 1.1840.11* 0.0740.01° 0.0940.03" ns ns ns
Orn 0.2740.05 0.02+0.00 0.02+0.01 0.0340.01 <20.010 ns ns
Lys 0.8140.11 0.87+0.11 0.85+0.09 0.8040.10 ns ns ns
Arg 2.4440.24 2.704+0.09 2.45+0.11 2.6440.08 ns ns ns

Hy-Pro 0.34+0.04 0.29+0.03 0.34+0.08 0.3240.00 ns ns ns
Pro 1.55+0.26 1.58+0.23 1.547+0.05 1.51+0.09 ns ns ns
o8 s 28.8243.51° 31.7342.35"  34.5640.04* 32.1340.31% 0.074 ns ns

T FEGARRFETERES B2 (P<0.05 .ns FREFSAEZE(P>0.05),
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Table 7 Free amino acids content of hepatopanoreas from Eriocheir sinensis cooked in four different condition (n=3)

FAA e "R/ (mg» g D) P
Tau 4.62+0.50 4.8340.06 4.7240.25 4.5240.12 ns ns ns
Asp 0.0940.07 0.1740.01 0.1740.01 0.1440.03 ns ns ns
Thr 0.33+0.03 0.32-+0.05 0.29-+0.05 0.23+0.03 ns ns <£0.010
Ser 0.53+0.05 0.54-+0.10 0.510.08 0.39-0.06 ns ns ns
Asn 0.5940.05 0.6340.17 0.5840.07 0.42740.08 ns ns ns
Glu 10.19+1.61 10.83+0.58 12.82+1.97 10.26+2.02 ns ns ns
Gly 1.2540.18 1.4640.25 1.134+0.11 1.154+0.16 ns ns ns
Ala 2.85+0.76 3.00£0.18 2.59+0.45 2.47+0.18 ns ns ns
Val 0.36+0.03 0.34-+0.04 0.33+0.06 0.27+0.03 ns ns ns
Cys 0.02+0.00* 0.0140.00%> 0.0140.00"¢ 0.01+0.00°¢ ns ns ns
Met 0.26+0.02* 0.2440.02> 0.2340.02> 0.1940.03" ns ns ns
Ile 0.31£0.03" 0.29£0.03*  0.2840.05"  0.224+0.03" 0.056 ns ns
Leu 1.6840.12* 1.48+0.25% 1.45+0.27% 1.13£0.18" ns ns ns
Tyr 0.60+0.05 0.57+0.07 0.537+0.09 0.447+0.06 ns ns ns
Phe 0.47£0.03" 0.44£0.06  0.4240.07*  0.3320.05° ns ns ns
His 0.50+0.04 0.51+0.06 0.47-+0.07 0.38+0.05 ns ns ns
Trp 0.59+0.09 0.51+0.12 0.55+0.11 0.437+0.16 ns ns ns
Orn 0.04+0.01 0.03+0.02 0.03-0.00 0.03+0.02 ns ns ns
Lys 1.81+0.10 1.56+0.24 1.70+0.28 1.35+0.20 ns ns ns
Arg 3.02+0.35 3.194+0.25 2.95+0.19 2.76+0.21 ns ns ns
Hy-Pro 0.02+0.00 nd nd nd ns ns ns
Pro 1.4340.39 1.36+0.02 1.22+0.03 1.00+0.13 ns ns ns
7777 Bt 31.83+3.90 32514 2.63  33.24+3.35  28.30+£2.66  ns  ns  ns

T AT R R F R 2 B B (P<C0.05) ,ns FoR 2% BN B3 (P>>0.05) ,nd 75 R AW F] ,
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Table 8 Umami and sweet amino acids content of edible parts and nucleotide concent of gonad from

Eriocheir sinensis cooked in four different condition (n=3)

o o «’:r\?f?{ é‘%{ *ﬁ?ﬁé *R%i P
(mg - g (mg-g™ D (mg-g™h (mg-g ") L #E KHAEM

WL 14.030+1.290  15.600+1.840  22.0304+0.790  21.470+6.290 0.019 ns ns

@;iﬁ%@ﬁ T B 13.170+£1.670>  14.250+1.570">  18.04040.800*  15.590+1.250% 0.012 ns ns

o T Je e 10.280+1.570  11.000+0.570  12.990+1.970  10.40042.040 ns ns ns

N NG| 19.700+2.330  19.760+0.600  20.250+1.470  20.110£1.010 ns ns ns

f;ijg%m P i 3.03040.650 3.790+0.220 3.1104+0.030 3.28040.300 ns ns ns

T Bt e 4.970+0.990 5.3104+0.260 4.530+0.690 4.25040.300 ns ns ns

AMP 1.24740.109**  0.94140.024>  1.2514+0.463"  1.658+0.204% ns ns ns

Wz ER  IMP 38.833+1.024*  31.779+2.815>  39.841+4.327*  44.565+0.717*  <C0.010 ns ns
GMP 0.2144+0.027*  0.245-+0.054 0.12740.063>  0.30140.055*  <<0.010 <0.010 0.019

T AT A ) 5B 3R 22 5 1 3 (P<0.05) s R 22 57 A L3 (P>0.05) .

21 TFAA &5 R e 2841 5 (P>0.05)

FEREZTE K

G J 77 e TR G VR ZE A v A G IR A T R 2 O T Y
IRV AL 00 2R U B R TR T REA N 3R 22

Asp Al Glu Sy 32 % 9 5 ff R 4 38 iR

2y [14]1—4[29]

o MBELREL

Hemg M & (Total Umami Free Amino acids, TUFA) & , #1 7k

T4 LA H TUFA(22.03,21.47 mg/g) &

TR K

T A4 (15.60,14.03 mg/g) (P<C0.05) , MR R EE L. &
PEA ) A 4 — 3,

#l) TUFA Fl TEAA i 22 5 88 5 8H
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