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Fig. 1 Measurement site map of carapace color parameters of
Chinese mitten crab
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Tab. 1 Color parameters comparisons among the different sources and tissues of Chinese mitten crab
PN . L* a* b

FH3RGroup #EAISex #i#Tissue WifkLive #F#Cooked iHfkLive & #PCooked iffALive FH#Cooked
LR MFemale ¥ 7t Carapace 24.06+1.55 4327+3.61 2.37+0.77 26.06+4.96 4.42+1.93 33.66+4.91
Precocious crab FF A Hepatopancreas 50.2943.56 51.8144.24 30.4444.86 23.83£6.45 54.63+7.16 52.13+7.04
IfEMale 7% 7% Carapace 23.67£1.46 43.56+3.03 2.13£0.71 28.95+4.87 3.98+1.72 35.71+3.99
JFF i it Hepatopancreas 50.3243.62 51.55+4.25 25.98+4.47 17.06+4.91 49.20+5.51 45.80+6.02
I A e 74 7% Carapace 23.87+1.51" 43.41+333° 226+0.75° 27.48+5.11" 4.20+1.84° 34.66+4.58"
Female and male y e per 1 oatopancreas 50.3143.58° 51.68+4.24" 28.25+5.17° 20.5146.66° 51.97+6.94° 49.02+7.27"
WAVER: W MFemale ¥ 7t Carapace 23.38+1.04 34.97+1.86 —1.86x0.40 16.32+1.83 6.95+1.40 25.79+2.67
June-caught crab FF 5t Hepatopancreas 52.4942.63 47.6144.30  9.21+1.87 8.07+1.93 41.83£6.00 35.54+4.88
HEMale 1% 3% Carapace 24.28+0.93 34.87+2.00 -2.01£0.38 16.52+1.73 5.72+1.06 23.10+2.50
JFfgili Hepatopancreas 49.56+2.65 45.5443.72  9.87+1.83  9.46+1.77  41.06+4.90 38.19+4.53
A 74 7% Carapace 23.88+1.08" 34.91+1.93° —1.94+039° 16.43+1.77° 6.27+1.36° 24.30+2.89°
Female and male yp ey oatopancreas 50.7943.01° 46.4154.09° 9.5941.87° 8.88+1.96° 41.38+5.37° 37.08+4.84°
IEHMERARE  HEFemale ¥ 7% Carapace 25.75+2.22 40.69+3.78  3.20£1.29 31.76+4.79 9.26+2.57 36.75+4.01
Adult crab FF 5 Hepatopancreas 55.4442.83 52.4144.50 24.99+4.67 28.54+7.38 70.18£9.59 59.58+6.63
fEMale ¥ 7.Carapace 38.40+3.10 56.89+4.64 2.61£1.11 30.05+4.71 7.2242.49 36.33+5.82
JFF i it Hepatopancreas 75.77+4.50 72.61+4.24 24.82+2.43 22.68+3.81 69.23+7.03 66.50+5.38
g 5% Carapace 36.19+5.65" 54.07£7.63" 2.71+1.16" 30.35+4.75" 7.57+2.61" 36.40+5.54"
Female and male yp e per 1 oatopancreas 72.1748.87* 69.04+8.84° 24.85£2.93° 23.7245.13 69.40+7.51° 65.2746.19"

E: F A AR 7 BEAN [F) 2o AL IR A7 AL 2 35 72 7 (P<0.05)

Note: Different superscript letters in the same column indicate significant differences in groups (P<0.05)
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Fig. 2 Change trends of color parameters in carapace and hepatopancreas tissues in live and cooked individuals of the three groups of
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Tab. 2 Correlation coefficients of carapace color parameters between the live and cooked individuals from the three groups of Chinese
mitten crab

= 4 B #48& Precocious crab “75 H ¥ #% June-caught crab TE PR A Adult crab

A ltem L* a* b* L* a* b* L* a* b*
L* 0.455%* 0.176** 0.010 0.359%* -0.011 0.317** 0.861** -0.185* -0.115
a* —0.385%* —0.212%* 0.145* —0.397** 0.198 -0.218* —0.239** -0.062 —0.083
b* 0.097 -0.029 0.323%** -0.059 0.367** 0.665%* 0.147 0.031 0.212*

VxRN B E MK NP<0.05, #* %8 B E KT NP<0.01; TIA
Note: * indicates a significance level of P<0.05, and ** indicates a significance level of P<0.01; The same applies below
R3 SRR EERFEARRSEREMRRNEFSEHEXAYK
Tab. 3 Correlation coefficients of hepatopancreas color parameters between the live and cooked individuals from the three groups of
Chinese mitten crab

” 4 FL#E Precocious crab “75 A #># June-caught crab IEH M AR Adult crab

A Htem L* a* b* L* a* b* L* a* b*
L* 0.721%* 0.047 0.556%* 0.708** —0.557** —0.146 0.889** —0.238** —0.045
a* -0.011 0.618** 0.465** —0.603** 0.693** 0.357** —0.552%* 0.386** 0.253**

b* 0.506**  0.566%* 0.796** —0.202* 0.265%* 0.398** 0.469** -0.112 0.432%*
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COLOR CORRELATION ANALYSIS BETWEEN LIVE AND COOKED CARA-
PACE AND HEPATOPANCREAS IN CHINESE MITTEN CRAB

2 2,3

ZHANG Bing-Qing"””, CHEN Hui-Fan">’, HOU Xin">’, CHEN Xiao-Wen""”,
WANG Jun"*’ and WANG Cheng-Huil’z’ ’
(1. Key Laboratory of Freshwater Aquatic Germplasm Resources Certificated by the Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China; 2. National Experimental Teaching Demonstration Center of Aquatic

Sciences, Shanghai 201306, China; 3. Shanghai Aquaculture Engineering Technology
Research Center, Shanghai 201306, China)

Abstract: Carapace color is an important quality trait in crustaceans, and display significant breeding importance and
economic value in the aquaculture industry. It is urgent to explore how to guide selective breeding and conduct
commercial selection by using live carapace color in crustacean industry. This study analyzed the color parameters and
astaxanthin content in the carapace and hepatopancreas tissues of three groups of edible live and cooked Chinese mitten
crab, Eriocheir sinensis (adult crab, precocious crab and June-caught crab). The results showed significant intergroup
differences in L* values of the carapace and hepatopancreas tissues among live adult, precocious, and June-caught crabs
(P<0.01). Additionally, a* and b* values in both tissue types also varied significantly among the three groups in the live
condition (P<0.01). In the cooked condition, significant differences observed in L*, a*, and b* values across all groups
(P<0.01). These findings indicate that while color parameters of the carapace and hepatopancreas may differ based on
growth environment and development stage, consistent underlying trends exist. Exception for a* value of the carapace
in precocious crab, there were significant or highly significant correlations (P<0.05) of color parameters between the
live and cooked crabs, which indicated color parameters in live crab can respond to its cooked characteristics. Notably,
the a* values of the live hepatopancreas showed a strong positive correlation (P<0.01) with those of the cooked
hepatopancreas, indicating that darker red hues in live hepatopancreas intensify post-cooking. Furthermore, there were
significantly negative correlation between the L * values in live carapace and the a* values in cooked carapace (P<0.01),
indicating that lower L* value in the live carapace corresponds to more bright-colored red in the cooked carapace. The
significant negative correlation not only reveals the intrinsic connection between raw and cooked carapace colors, but
also provides a reference for consumers in selecting high-quality crabs and for breeders aiming to improve crab quality.
The astaxanthin content in carapace with low L* values were extremely significantly higher than those with high L*
values in all three crab groups (P<0.01), which indicates that the color parameter L* in the live carapace can effectively
reflect the redness of cooked carapace. In summary, this study suggests that carapace L* values as a valuable quality
trait and potential selection index for breeding high-quality, red-shelled Chinese mitten crab, offering essential insights
for sustainable aquaculture practices.

Key words: Carapace; Hepatopancreas; Color parameters; Astaxanthin; Quality breeding; Eriocheir sinensis
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