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comprehensively by measuring the basic nutrients, amino acids, fatty acids and mineral indicators in the hepatopancreas,
muscles, shells and pincers of Procambarus clarkia of different sizes and genders. Results The edible rate of female
Procambarus clarkia was higher than that of male Procambarus clarkia at the same sizes, with the highest edible rate of
30.28% for medium-sized female Procambarus clarkia; the highest moisture content was in the muscle of medium-sized
male Procambarus clarkia, with 81.72%+0.66%; the highest ash content was in the shell of medium-sized male
Procambarus clarkia, with 38.42%+0.31%; the highest protein content was in the muscle of large-sized female
Procambarus clarkia, with 17.37%+6.00%; the highest fat content was in the hepatopancreas of large-sized female
Procambarus clarkia, with 25.00%+3.29%; and the highest chitin content was in the hepatopancreas of large-sized
female Procambarus clarkia. The highest chitin content was in the pincers of large-sized female Procambarus clarkia
with 14.55%+2.55%; the highest astaxanthin content was in the shell of large-sized male Procambarus clarkia with
106.93 pg/g; the hepatopancreas and muscles of Procambarus clarkia had higher content of Zn, Se and Fe; the shells
and pincers of Procambarus clarkia had higher content of Ca; the muscles of Procambarus clarkia had higher content of
P, K and Na. Conclusion Medium-sized female Procambarus clarkia have greater edible value, and various types of

Procambarus clarkia head shells, pincers, hepatopancreas and other by-products are rich in chitin, astaxanthin, amino
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acids, unsaturated fatty acids, minerals and other nutrients, which have high development value.

KEY WORDS: Procambarus clarkia; nutritional ingredients; quality evaluation
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Table 1 Physiological index of Procambarus clarkia of different sizes and genders

Mk e NS Jii Hi Bt BRI W RIS RIS R R WRE
Jem /g /g /g /g /g % 1% 1% % 1%

) 10.34+ 1247  1.88« 0.97+ 2.17+

i a d . o . 1.16 - 7.56 17.00 24.56
b a7 1o76e 328 bess 21

I 1.09° 2274 0.88% 0.24" 0.35° 0.92 3:34 16.95 22.29
' 13.39+ 1946+  3.55+ 073+  1.59+ 3.61x

i e 1.09° 227 0.88°  0.30° 0.24° 0.35° 0.82 3.69 8.04 18.54 30.28
. 14.14+ 18.19+ 523+  1.19=  1.09+ 2.63+

i 0.74° L 40° L6t o0s1® 0.34° 057 0.65 6.47 5.99 14.49 26.95
' 15.06+  31.52+ 692+ 135+  2.04+ 5.11+

Je e 1.10° 4.86° 2.14° 048 0.69° 0.91° 0.94 429 6.44 16.39 27.12
. 15.75+ 2735+ 862+ 173+  1.68+ 3.55+

i 0.80° 410" 271r 0700 0.67° a5 0.70 6.48 6.07 12.85 25.39

TE: R ARAG Y [7—31 /NG T B [R5 7R 22 531 . 35 (P<0.05)
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Table 2 Basic nutrients of various parts of Procambarus clarkia of different specifications and genders

HBAE FIAK L] IKAT1% K53 1% HEA% RN /% 52K /%
I e 59.13+3.99¢ 1.98+0.52° 3.49+0.26° 14.61£1.18™
i 75.4242.67" 2.06+0.74° 3.45+0.31° 14.41+3.09"
e h W 70.85+0.69" 1.13+0.00® 7.7342.54° 17.20+0.59"
T 79.08+0.51° 1.63+0.03* 8.04=1.40° 11.2420.32
K W 59.06+3.25° 0.92:0.09° 2.85+0.83° 25.00+3.29"
T 78.86+5.45" 1.08+0.23® 3.11£0.21° 7.87+0.50°
I U 80.00£0.08" 1.53+0.18" 8.87+1.54° 1.29+0.04*
iid 75.4242.67° 1.28+0.07"* 8.95+0.59° 0.93+0.07"
e 81.260.29% 1.1240.00° 8.99+1.19° 0.80+0.09°
ﬂnlzs'l ':Fl 7'—‘ a abc b a
i 81.72+0.66 1.28+0.07 11.67+2.44 1.2740.04
K JHfE 81.2440.20® 1.45+0.03* 17.3746.00" 0.80+0.05¢
T 77.79+3.86" 1.2240.16" 16.73£1.51° 1.03+0.02° -
N HfE 59.69+2.99° 19.76+2.48° 6.19+0.28° 1.11£0.21* 11.23+1.51°
T 59.56+4.10° 14.55+0.85° 8.55+1.17° 0.04+0.01¢ 9.69+1.12°
. HfE 60.49+1.76° 19.65+1.43" 7.38+0.18° 0.70+0.11° 11.93+1.35°
e i3 i3 61.02+3.86° 13.81+1.32° 8.53+0.27" 1.05+0.12° 10.35+0.87°
K i 62.56+5.58" 17.46+1.72% 3.22+0.17¢ 1.06+0.04° 14.5542.55"
T 71.48+4.68" 17.39+1.62% 2.78+0.26¢ 1.29+0.09* 9.51+0.61°
N JHfE 46.28+1.84° 24.18+1.22° 5.48+0.18° 1.1180.40° 14.16£1.77
T 46.55+2.23° 32.88+2.10° 5.1240.21° 1.355+0.00° 14.52+1.69*
i i HfE 51.83+3.75° 35.2142.73% 8.97+1.27° 1.12040.03° 11.23+0.76°
- T 43.68+2.38° 38.42+0.31° 7.22+0.98° 1.236+0.15° 13.60+1.70™
" HfE 48.26+0.27% 36.36+2.98% 5.95+0.51% 0.997+0.01° 14.16+1.78°
i3 48.16+2.46™ 31.75+1.22° 8.63+0.20" 1.40040.13" 13.55+0.28%

TE: MRIERAL, ] —F /NG TR [R5 22 53 135 (P<0.05), -R7m KA o
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2K, BRCHUAS HF e R S 7 R 1 R St
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55— B PR SRR Ry S 2R, LA rh o — B 2
PR A AR R R, 3 55 RN R LA A B 5 45
AR, 5T AAS FI CS P4 B AR+ AR & 10 0, 55
— PRI =Ry e =R . LAY AAS. CS 143 Fb
FIERIGEOY KT —, G R, ThaER s MR iy 755
FEAHR T HENR . HESFERE P O AR S P ERR, &
A AL 01 2 TR Y A A R O R TR S A, U
B SR I & B T e S BRI AE R R B —E MR HK
TR HE MR AR b TOAR R, 33k B I AT R 2 M R 5 v 4
SR S AL TR BRI R, MELRERSE e e iR, ¢

P/ CEPIF IR ST, L ARAG 2 R, 7T LA
o BF R R R A 7 R A 2 P A A — B 25 5 A e
VIEH, BREEIRIL, AR5 KA RSB
FREEE, X5 FU EPRRstta ar s 25 1A, mas
SR 5 R A G R HA SRR, D IR A H R A T
FHOREOL JuF A AT M i 7 stk
24 FEHEEMERNZEREZINSBOT IR E
M 3 HRATLAT 1, BRHSSMIFBEIREE ShOD, s FRSUAUR
TR S EICETTE, FHRART Zn, Se. Fe St LIL
MO, R oT A A R AR = T LAHE, XA]
e SR v QSRS IR 1 A B LG S K 22 R A e T IR
A7, T LA A 75 Bt i o 28 ke s il FG i B I A iy
THRNET, EFRATR P K, Na SRS, Kot
FAEMRSE . TR S B TR S LAY, Hh i e
R Ca. Zn 5 Mg Jea & i THERR, SE0xRh 2z 5 5 A Al
RESEHAERIRS M L MR MR B IS, X RIS S8
W AT ) AN E SR R R I A A28 57 AR
IR &S Se TR EH S TS &, T84T
0.2~2.3 mg/kg Z ], 5 SUAMI 2P0 sR a5 st S,
X R FIHE O HENRNT Se JTZFR RBE ST HUMErEARGR
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e FONBER R LR * TR IEBR . Asp MR 1A% R (aspartic acid); Thr SN 75 %R (threonine); Ser 42244 f& (serine); Glu N7 % 1R
(glutamic acid); Gly i H & R (glycine); Ala AN & [ik(alanine); Cys J2- Bt 2R (cysteine); Val A4 % R (valine); Met 4 % % ik (methionine);
lle Jy 55+ & R (isoleucine); Leu A4 % R (leucine); Tyr 4% % B4 (tyrosine); Phe & KN % id (phenylalanine); Lys #i %2 4 (lysine);

His 41 Z(#2 (histidine); Arg ¥ 2 (arginine); Pro N il 22 (proline); TAA b 51 2 3£ 8 (total amino acids).
B ASTRIRS B 51 0 o DA 0 45 350 43 2 S MR 41 A [ T EE 1/(2/100 g)]

Fig.1 Amino acid composition of various parts of Procambarus clarkia of different specifications and genders [by dry weight/(g/100 g)]
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Fig.2 Amino acid scores of various parts of Procambarus clarkia of different sizes and genders
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®3 TEMERMANN T REZBITS I IREE AT (ng/kg)]
Table 3 Mineral content of various parts of Procambarus clarkia of different specifications and genders [by dry weight/(mg/kg)]

WAL Bk M Zn”* Se” Fe” Ca’ p* K’ Na' Mg*
N i3 84.64 1.05 1765.89 1536.00 538.15 5079.27 2032.49 453.11

i 270.67 1.69 2248.39 1868.78 863.71 7245.03 2840.41 463.09

JiJe i HfE 75.29 0.77 1288.09 1489.00 572.63 4825.65 1835.73 0.00
i T 425.02 1.30 2120.58 1858.44 960.12 10775.97 4242.80 953.35
Je HfE 322.99 2.21 1827.37 2456.00 511.15 3940.75 1304.34 0.00

T 219.61 1.25 1973.80 2649.00 800.18 9487.08 2366.71 0.00

N HfE 101.37 0.73 1499.23 3050.79 1205.00 11642.28 2878.36 1909.71

Tf 83.75 0.58 2538.62 2229.55 1118.64 11677.74 2763.15 1294.75

i i i3 140.42 1.05 236.40 6973.46 1390.56 14720.82 3531.48 2562.81
Ll i 97.31 0.68 415.27 5047.08 1244.74 11748.48 6245.51 2477.48
Je i3 151.80 0.79 431.00 25952.66 1352.41 13708.72 6316.41 2777.93

T 115.51 0.66 880.02 3175.05 1464.72 14905.36 3744.37 1809.74

N HfE 84.61 0.23 208.42 174801.98 608.83 3123.03 3268.46 2228.18

T 131.14 0.24 393.83 205183.38 755.37 3621.50 3997.24 2922.99

AT i HfE 76.37 0.41 56.99 154124.21 643.08 2275.78 2526.24 1809.99
Tf 351.77 1.03 227.18 154028.43 664.26 2779.19 2787.92 2366.32

J i3 139.51 0.67 52.58 196481.89 818.74 2727.85 3650.97 2558.97

if 80.12 0.32 66.40 171464.88 684.38 2160.68 2768.68 2549.01

N HfE 70.99 0.77 140.63 166070.15 512.99 926.52 2009.11 2205.28

T 53.95 0.53 479.78 167444.87 401.85 1824.86 2751.77 2067.55

W o HfE 68.55 0.37 163.77 141515.11 415.67 1914.55 3207.71 1639.34
e 80.97 0.01 427.75 210911.62 518.37 1753.29 3271.72 2630.60

Jo HfE 52.45 1.08 215.90 214464.70 644.77 1432.79 3958.14 4936.81

Tf 73.36 0.26 129.00 164752.74 452.73 1393.43 3476.27 2381.14

T CRREDLR; iR ITE .

25 AEMEEMINERKEENSTMIEREE

M 4 AT LI, ROAS B B X R sk 52 AR
REa g E, 3 AU oo QR B MR IR R & i AR
R T MERR, LA PR 2 IR I HCE A R S IR
FIRE 7 SR AP, iR R A R i, HAR AN RS
PRIE A RE T i . s QR IR B B0k RIS R, £
TLW T PR B SO AR IR 7 2, AR R R R A
ABIRBUAMLRE JT, X R W HEERXT AR E R AR B AE 1
WERR, B ICHAR B dF A6, T A% [R) AR (] 551 ) oo £ i 2%
WRERE R R TR, URE R & s I ER AL
H ARG HERRIRSE, &8 106.93 pg/g. IR E R & =i H
fiF 5.23~106.93 mg/kg =[], HU 2PN\ o [C U AR IRSE
RBAIF S RSN 43.7 mg/kg, LI ZB2 78 FC AR IR

FHRBUNIRE Z AR 9.9 me/L, FRUEE P2 7 G52
HRIRSK IR BUR T 25 AU 31 pg/g, W7E ERFPIFE RS
VIR 2 A), A BT AR RS MERR AR 2R A SR
— 3, X AT RE B TR B — 22 5
2.6 ARIMBRMEANRKEENSRIEHRS =
[ 3 2 v RSB AR W BE IR R & . — Tk
J#% R (eicosapentaenoic acid, EPA). 1+ "B/ KHR
(docosahexaenoic acid, DHA), 7EAFBEIRH A& 2L T
0.1~0.5 mg/g Z[A], ZENLAH, DHA & &4 0.3~0.8 mg/g,
EPA &H°N 0.7~3.5 mg/g, DHA ZEIFHtF&RN 0.3~
1.5 mg/g, EPA 7EMFEIH 95 120 1.0~5.1 mg/g, 7335 DHA
N 3.0~9.4 mg/g, EPA &0 1.3~2.8 mg/g. Hifp7Edk
PRI AR I T IR B S v L 32, MAIET 3 Fh AT LR H R

R4 TEABRMEANN T REBINSMIE RS EATHI (mg/kg)]
Table 4 Astaxanthin content in various parts of Procambarus clarkia of different sizes and gender [by dry weight/(mg/kg)]

AL WA s
b h o *x JN rh N
el I I i I L s e s i T L T

i /(mg/kg) 8.97 87.59 14.00 81.02 41.04

100.41 5.23 40.23 12.04 60.80 37.55 106.93
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R AR & B T AR R & &, PRARR . iR .
MR B a- WK PR & &t & T HAh 3 2%, X — 8l
GONZALES It ss 45 Miir, nTRESE TR iRk
PRGN, KUCUKGULMEZ 4P49h15E 5 fhas,
RILLA b4 BRIy mR - [t v T A B D e & &, X
FIAT e R K 10285 (AL  o- IV BRAR J2 EPA I DHA 4 hi i
SEACE 7 B AN P UEERTARY, AR RS K, £ st
MNEWEFREARSE. OR. . AR, =Lk, +
LBERER | p- KR RS IR SR A AR R . i b
AN B v BAT T M BRI A L i) Sh T LR AL,
AR T B VE L 6B W R PEAN o nT LA 1o it 4 T Rl 3
BN Sl ks BERE AL HE A IEA o LS I 9 Rl T AR
T FALAFR Y, T AR BB AR LA R IR D R & & K F
ANHUFI N 7 & e, WL PR 2L r e S A A P R A A 0 g
R i T RBRIIRR & i, 456G AL{EF TL {ELLE, +
SRS R L PR AT R B B g, AR RER LA B HAA B AN
fH. GULZAR %P7 SCHk AP E KA £ ek Bl 2 A A
NEIWifR & & . EPA il DHA W RZREZ —, MNEH T LLE
HMEZREAPRNITR 7S GULZAR MZHSEEAMM. WU
POV A T AN [) % A i 11 v e G R A e M 5 A 11
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T, X5 RPN, Mg S Cle:ln7 M
C18:1n9 i W FH LT HEME, X S5AMR h R LA &

i e
7N

FURS AN S A — 85, EFRARL P S WU 5002510 4
ﬂg—‘ﬁo

3 &

1 3 FRUARHE . HEVEAR R, . RS v FC B AR
B 7 RS W S T /NS o R R R, B0/IN RS R T B
Dy AN 7 B AR, R/ INEAS 5 QR B MR AR vh R e 2 5
R, WA RN SRR B UL, L AR
TR PR o 0 v TR, R L A AT R A R i
e T AT, Ud AR AR O ) AR TR, AR A
Jr i FAERKAR R . 3 FIRURSHE . A A I AR
BRI B = BRI, U LR KRS (R AR, AR
B & R Tk 25.00%+3.29%, TEH . KIS AYIR R,
SR BRI v A R I 5 ez e P, DR 2 5 AR
PRI TE R iR BAT AR IV 1, U IR ) R e A 12 3 0
JREIE . R A& A R A A B e, U
KEAGURRE P, MELRIRE G & & LR s AR, BHAFE A
THERAR U MRsE R S RS R &,
T R AR RN v ) 0 7 228 32 R, AT LA A s B
=PI SR IUCE FR Y0 . X B LE BB, 5l v R i
URAREL, . ROMEPE 7 FC U IR (935 FR 0 (5 =, Rl %
R B IHUAS (1 5 FC S B AT (1 A o, T LA, P S5 R
R EAT B R R E A &R AN

C12:0
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Fig.3 Fatty acid content of various parts of Procambarus clarkia of different specifications and genders [by wet weigh/(mg/g)]
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