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2. YPGB S A EORIME Hhuts, Y00 $£% 337000,
3. VLA KA E YRR L, TIPE B R 330045

HBE: A5 BIERIARIRARIR XS 50 [C IR B MR (Procambarus clarkin) fEiG 2 . FEMMR . S0 Thae . P LRE 1A
WLPR G B 2, Sk 5 [ R B UR R ZR4T LRt 52% IR TR (17.98+0.83) g fA K (6.55+0.07) cm Y0 [CIREL IR,
Hoeh 25 °C LIS C/h BEREE, B HlG FURIIEEMBOUIEE . BaalikE 2 C/h, 3 'C/h, 4 C/h, 5 C/h R
TR AN TR R, AR A AR [ PR R L ORI AN TR IR R A R ORI R AR, W Bl R A . A,
G I 5 3 PR HIR S A 7 PG SR SRR L ol T f g8 RN S0P b LA S L PR i 5 PR AR AR 0 o 45 SR s, S FG R
FEARRY G AR R 7 C, IGASETRE R 0 C; AFPMBREZF S, LI 2 C/h #RIETHE, IO R
B R(97.50£1.12)%); ARFEEFRA, LI 2 C/h P47 AR A 1716 A [(98.33£1.05)%]; A [ (AR HR
BB, IKHR 60 d 5,5 CF AT RIRAHR A9 HR 7715 2R B =5 [(60.50+2.02)%]; i LA 2 C/h . 5 C RIR
2 C/h Fhil A A5 5 [ S B AR Je ol IR A5 s SRR 25 1 T, [R RS AR ARER 60 d 55 0 d A EE, K . 1K
1 MEHERE(CF) . R 25 R B AR HE B (HSD AR fEAS i 35 (P>0.05); Bl RAR A4, 5 [QJR AL MRRHR 30 d B, i
i AKP %P3 T AR I ] 5 (P<0.05); MifRIR 60 d B, i AKP 35 ¥ 58 35 T A A MR sk i o8
(P<0.05), RHR 15d. 30d. 45d. 60d K}, I+ ACP., SOD. MDA & w28 bR i3 (P>0.05); BB RIRZMET,
7L GRS MRRAR 60 d 55 0 d AH L, FCALPRRE B2 Ak &2 1 0 35 R AIR(P<0.05), P9 BRI I 35 T 155 (P<<0.05); 17 L o e 4 3k
MRPRRER ., REER . SERMHZREMARFEP>0.05), L, 2 C/h BHFERER,. 5 C KIRM 2 C/h
) FH I T F AR T 5 440 o [C T BSR4 Sl IR R R AR 18 ;. DUAR IR 60 d, e [CJRZR IR R MR 2R 1k
AN HA e AT AR T RE R VIR B 1R] (9 S 55, A7 00 SRR o Ah, AR IR 25 5 1 i 7 R B AR AL A
Ty B IR & AR AR, BXUBR BT R K A 2 AR AL

K TURIRER; MURIRIR; fA003R,; mpedats; L&
FE S 2 S: S984 MEkFRERD: A X EHS: 1005-8737—(2024)07—-0810—10

o R R EMR (Procambarus  clarkii) {5 FR/NJEEF,
BT, 1929 4EH HASIAKREVLIE, H
TR [ FR A P e e 2 2 Brikok B ek st
Bl 3T AR /N R MR A A R T, 3SR AR TS
D7 VR BRI A R X, K s
R0 7 2K T N R A 1 A IR AR R AR 75 B
JR ORI 23 K P Sh A FE IR 25 30, 4 a)

Yrim HER: 2024-05-27; 1&iTHER: 2024-06-18.

H R £ s Y i 2 £k (3-aminobenzoic acid ethyl
ester methanesulfonate, MS-222)% # F T fa #iF 24
FIRRIE ORI, (HFE 48 21 KK A5 v ik A T 8
DT T Wt e — ol e 5 EL B A A 2K R R,
BFESCIT & kA= RN, HHEAEAERANHA
TR 27 A AT Y A A R, R
TE S Bt 2o 2 rp e 4 R ME LA AR, AS ] RR I

HEWMHE: {TAE T SHA TR H (20192ACB60009); 71744 F H 25 GR35 7=\ H AR AR R8P0 25 A0 HE ) v 11 H JXARS-12);

TLPY 2 AN RN T H
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) 32 U5k BE FK = s W R RN TR, A8 AN
Tok v P R R B A T R R 1] 1 2 32 K 7 B
PIFET- R T, AR R A HE A 355 DU 2 — FoffER ik,
A, THIEFE. gOIFRMRIROGE X K™
S YAEE B AR AT 23 APRAR 31 AR BRIR
A, S K Sl ) 0 P S AR B I A, TR B ) K&
b =R WO T o . O YT )17 N 1
i, WF L DVSEAEAE— e AR VKR IX, R
T8 B R R 7 1 315 A 2R K X P AT A SE I TR
PRARPY, BRI, S [R] A £ Foft i B A 11 SR B 58 A [,
it m B IR S R R . AR R, S
VKR . BRI . WIS IAEE L OB TR R
IR AR HR A7 3% U AR I b AN ], 75 2R
FHASTRI B 7 3k A TRV AR IR UL B, A B ik 2] R 47
AR IR PR 28R

o FC R A MR E R AR 5—7 AP i, Jaist
K& EHaRET SRR TR, K, 7ERK
JRZCHE EiiR 2R, JUHAEAE 12 H34ER 2 H,
NA—EWHg#K. Wik, FIH R E
TARR SN, BAMORRIR A 2P, R AR IR AR
6 7 R T I 2 B Rl R b 22 i iR N
AP HERS , AH 2 H FTE 6 T LG R A R e IR AR
0 R 3 I SR AR R B, PR E, AR B 5 SR R IR
ORBIR A T 6 36 7 LB MR AT ORI, o el o L
FEAEARIR B A R T Ry R ik ff o L e A R AR 30
FNlG FEACT R AR, ARYEAS [ BRI R | IR AR
T BE RN TR 2T A 3R, IR R S R R Y
el RIS e a, ARIEGRARIR G 2 0P
R AL YE H R M R [ (acid phosphatase, ACP) .
B E B 92 it (alkaline phosphatase, AKP) . #54L Y
By 1k T (superoxide dismutase, SOD) Fl N —. %
(malondialdehyde, MDA) LA K LA & 5T 1) 25 £k 1
PR, TRFEARIR AR HIR 7E o [ R 2SI i 2=y i iy
M

1 #HREFAE
1.1 SEIe#F#

S S PR VTP 52 5 R R /N B s T S
(29°92'N, 116°65'E) it . 5240 i 5o [T i 2 HRAE
(25.0+1.0) CHITEFRK B 1 Jd. FEPLPREA

7(17.98+0.83) g, K1 (6.55+0.07) cm , ARG
PRI TCA 0 7 R JF B R B Tk 4 em AO/KTGRAE
WHEATSC 5
1.2 XWHE
1.2.1 REREEMMMIEREE K 60 Bl
BRARREHLIY A 3 AT, HAF174 20 B, %)
RIRE N 25 C, BEREAE S C/ho @it WL 7 [
JRE R TE R [FIRLRE T A 2 . AT AR LA 2 I
SRR R RN S AE TR o LA e [ SR AR A0 1
WGBSR, ISR, SR Bl sl kit 21 5 3
N, BRI 58 TN R, BB g
TERFFF AR 10 min, R E] 25 C/KTJGRERF
% B4 DT ALk 3R B A kg L LRI IR B2 K TR R
FRAR R S5 kSRR, LA v PG RS MRS R T
J1. AT AL Bk L A TR R AR A I A SE
TR,
1.2.2 ZREEMMFEHRIREE Aoyt
FAREE . AR EDIRSAH I B e [C R B ER 240 F2, B
Lok 4 41, 20 RB/4, B4l 3 A FAT. SERPILR
KK 25 C, 4 MHAHIKRAH 2 C/h, 3 Ch,
4°C/h, 5 C/h BFFFEEZIGFRIRIEE, 12h )5
WLEE 7 [C R B R AT M AR, Seit ve IR B MR A
AL, TR AR R (X):
Xi= W1/20 x100%

o, Wy Sk v FC R B MR TR A B P A7 R

AT oE S BE FARCE . Az B AS ARG A9 52 ER R
ELUF 2400 B, BEHL M 4 440, 200 JB/4, A4 3
AT WIEE KR 25 °C, RIIETE R %
T R AT R B ARIRE B, 4 Lo Bk
1°C. 3 °C. 5 °C. 7 CHKIRIEEHTRIE,
RERAE R, REFAKIRRE . B R AA TG O,
M BEAAE . BERE 15 d RS AT R

Xo= W>/200 x100%

K, Wy o 5 IR B IR R 5 P 24471 R4

TE 78 [CJEERIRARIR 60 d I, BT R ft e it
PRI I BE 4 0 70 FQ R B IR BENL R 4 4, B4 3
AT, 4 NHHILL2 C/h, 3 T/, 4 Chh,
5 C/h FHRF 25 °C, 12 h J5 WL 78 G R AL IR 19 47
KR o Goit T R R B I IE B, TR AR R
123 HSERE 7ERIRod, 15d. 30d. 45d.
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60 d PUANPRHR B ) 5 R 4 5 G R B R I gk B o 7
1 °C.3C.5°C. 7 CIH 4 MRIRIEREHBEHL
BEH 10 J2 7 FC SR, 3l DA FRLCo J SR 42 I ik 12,
B0 (4 °C. 8000 r/min, 10 min) L&, M
Aor 0 i 37 A AR AL R AR o ZEARHIR 0 d F1 60 d, RlHIL
B HU A PR HIR R 4 P 10 8 7 [ JELEK I, SRAENT
JERAR AL, B B PR, WLIN T80 CIR-AF
FH 3 o0 A S i e 7 A

1.24 REREBMMEEREKRFABEIERIERN
TE - FEUUPEIRI G 43 )0 e RN i T EC R B R
R . RE MR E, SR AR
JIEL ik 5 0 T Pl i

JIE 3 7 (condition factor, CF, g/em’)=({£& i/
K *)x100

JF J5% IR 78 %X (hepatosomatic index, HSI, %)=
T J o /R4 E) < 100

o5 FIPTEALFE AR E - ACP F1 AKP 175
FH iF 5 M % R 40 7% 0 2, SOD I M A Water-
soluble tetrazolium salt-1 %€, MDA & & i
R HZ R VAR o 5 &34 R s A
TR T A R A

JUL PR S5 0 7 i an

(WAL FAK I 5E: LA &K S8 E S %
Honikel 25"z FH Y 7k o BRI FC 5B AR AL A AR
i, FHUEACK LA R R, K LA 15 mL
EO0E T, 1000 r/min, FiR, &0 15 min ZJF,
W LR RE AR M ARG Hp 4R B Sk I 0 Helb A Tk 2
T3 2K T1(%);

Q)ZE B e M P FR A A WL RE
AR ST EE, BT 75 CHKEMT
15 min, fFR B, FHIEA0W T F 11 197K 4
JEHEATRREE, T HZRE B R (%);

G)pH IO Ky T GBS R LD R S AT
WFEE, B LA A ZE K (1:10), R REG
30 min J5, F pH &0 3E W pH;

(WL R R I 7 BT G S 0 A
F=TA, 5N 2 cm K, 1 cm JERJBUR, DU
JB K B TG 43 BT )7 B (TALTX Plus A4S0 I & JIL A
MORERE | s . PN ERME L BERRE L BORG R FRE R
PR bR

(5L S e S e g 2 E s ™) Bk 4 b
FEMRPR A Z 5, WA MK 5 mg/mL IRIR
&tk bW, ¥ B W 5 L-Alanine-d4 Al
Phenylanine-d2 ¥ & 1R 5 il BUR & AR (1S),
BIRAE T =20 CUKAH o B REASBIF S 5 BT 3 7K TR
A il R B, BOHE BEFEAS 50 uL, AITA 200 uL
TIRAWNIRWTER(LNE - WEE=1:1), 0 CHt
H 30 min, 12000 r/min. 4 ‘CE.[» 10 min, B4
T LC-MS 20 H7 .

1.3 #HiEaE

P A 45 SR 2% - YHE PR HER (x+SE) R IR o
K SPSS 26.0 #E4T HLE FK J5 22 43 BT (one-way
ANOVA), P>0.05 F/n 25548 B3, P<0.05 R
S, P<0.01 325 il i 3

2 ERESW

2.1 RREENEREEMRSRREGHIRE
21,1 RREEMTMIGEFREE LS Ch ik
R, T QR AR 1947 R REAE M 5 T 0 19 22 e,
T N SR N, T RN R R, e aE
ARIRARZS o B AR AR Z2 AR, 58 FC IR L IR
XoF 8 TG S g I W AR BET o AKIRTE 20~25 C
i, WRJCIIBL, WESNET; MUKEFER 13 C,
SYURFG BRI I . BRE TP K IS
RN KIERESR 10 C, KETEFARFA D), X4
TR NER il YK FER] 7 °C, AdBEREEA
PRERRZS; MUKIRFES] 5 °C, FRAMEFITHAMISE K
S, PG RN SRR 3 C, FuF
Xof A1 L TG R R, I I £ ke B 430 i Ak
R IEBk Zh 218 7E 0 CHY, 3[R IR
K, 26 AR A, A5, JoN R I ;
Ak R, O RA RO Bh A AR, N BIET (R
Do B, B 7 CHER o IR ES AR A I SR HR T
JE, 0 CAHER T IR R E MG RAR IR T A9 I A 58T
TR

212 R, ARERMNEREENGETENE
M AR AG T, WREEERE 2 C/h RE
. FHEEFETWAAERRES T 5 C/hfAER
(3 2)(P<0.05); F&IEHR 2 C/h B, 5 [CJFELIF
A I, N(97.50+1.12) %; THRHZ 2 C/h
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Tab. 1 Behavioral characteristics of Procambarus clarkii at temperatures ranging from -1 C to 25 C

WiEE/'C  temperature

T M4F1E behavioral characteristics

13-25 WITF 86 05 W7l Bl L A h SR A . K rhafdL . AT L T K I S 8
10-13 THR LR TR, ZR S, XTOMTRMA R, BAEAI, B#RFAZ)
7-10 SRR AEK T, D R A IR B (R R iR 3h), B AT 55 8O0 Ty, o &0 F s v 2 1%
5-7 BAER LA R, AR TG S (IR PSS 16 31, AL TCANTT, F 41094 oy 22 18
3-5 25 SR A5 AL B (R R B 3, 3R TCHNST, AN SRR DR 2 L s
1-3 P RAS ARG S, BRTCINS), X Ah S S S BTE B, AN R, Bk Bl 2t
-1-1 RFERT UK, AT, B TCH Ty, XS FRIEOC O, O E A 1k B 5

£2 BR. FHREENEREENEEEORM . o

Tab.2 The effects of cooling rate and heating rate on
the survival rate of Procambarus clarkii
n=3; x£SE; %

Qb3 15 % 25 Ak 33 % /(°C /h) rate of temperature variation

treatment 2 3 4 5

&5 cooling 97.50+1.12° 94.17+2.01** 93.33+1.67" 86.67+2.11°
JHE heating 98.33+1.05° 93.33+2.79% 89.17+2.71% 88.33+1.67°
e FAT/NE FEOR A RN 225 5 8 35 (P<0.05).

Note: The different lowercase letters in the same line indicates
significant difference (P<0.05).

B, 5 QRS IR A A5 Kt i, (98.33+1.05) %,
L, 988 2 C/h NEAERIRGETE A RER . FHE
R
213 ARKEREENTRKEENREEZENE
M £ 15d. 30d. 45d. 60 d PU/RAR R a] 543
ST ) R BRI B 7 QR B IR I AE 6 %, oo
R BN EARIRIRE 5 CH 7 CHEAYAETS F5
TARIRIEE N 1 CHI3 C; RIR 15 d, PRARIEE
7 C BRI REE ST 1 C (P<0.05); 1K
iR 30 d, PRERIEE N 7 CHIFFEREE ST
1 CHI3 ‘C(P<0.05); KHK 45 d F1 60 d, PRHRE
FER 5 CHL 7 CCHRAYARE % 0 35 5 TIRHIR IR B2
1 ‘CHI 3 ‘C(P<0.05), FHAEIKIR 60 d 5, FKHR
W 5 CHEPERAE TS & 5, M(60.50+2.02)%
(E 1) H, W85 CHERNPRIG B R IRTEEE
2.2 ERIERER M3 58 KR B ER R IR B 220
fE 2 C/h WFEIRER . 5 CIRHRF 2 C/h
FHRHE R LT, s IRIEEIMAIR 60 d, Hk
MAEIRFEFR I UL 26 3. Tu RS AMATE | K
e | NI R PR S X S BN R R B RRAIR, T
FEHMEA LT, (BRI EIR B35 (P>0.05)

o 80F N
RF=\
= E%\ N b
Z 60 E%\ \ 2N ot b
t“"INENE) E\
o =%\ \ = \ =N
“2IENENE\E)\
EN N IE\ I\
JENENE) E )\
30 4 60
N PRAR ) /d dorm:ncy time

BT PARHIR et B 0 o TR i 28 B A 7% 48 14 52 T
ANV /N 5 B[] — I RIS [ 3L 0] 22 57 . 2% (P<0.05).
Fig. 1 The effects of dormancy temperature on survival
rate of Procambarus clarkia
Different lowercase letters indicate significant difference
among different temperatures at the same time (P<0.05).

R3 RIERERFZ MR 5E KR EERR KA
Tab.3 The effects of optimum dormancy conditions on
phenotypic characteristics of Procambarus clarkia

n=10; x+SE
E IR PRERATHK/d dormancy period
phenotypic characteristic 0 60
/g weight 98+1. 87+1.
1A /g weigh 17.98+1.02  16.87+1.86
cm lengt . +0. . +0.
K /cm length 6.55£0.19  6.52+0.31
A3 B2 /(g/cm®) CF 6.41+0.45 6.11+0.64
JIF IR T /g hepatopancreas weight — 0.96+0.35  0.88+0.19
g hepatop g
R 50/ % HIS 521+1.10  5.36+1.99

23 AEKRERREX T K RE R FEEEN
EitN:0pAn

B 2 AT, 7E 2 °C/h BRI E . 5 CIk
A 2 C/h BFHR R AT, 7 IR R B IR AE IR
i 15d. 30d, 45d. 60 d PU/SPRHRF ] &, 1M
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 ACP., AKP. SOD Jif & BT & 5 BEAR A #a
P MDA &R SRS TR Ry
ACP. SOD &M MDA & &¥70 B &5 kP>

T2, n=10; ¥+SE

bel T

< 15+

N

210}

B

s

B sl

fosal

&

0
0 15 30 45 60
. PRBR S E]/d dormancy time
o
B150-
a _
=10; x+SE
8 T n X:
g
S 100
&
=
B 501
N
=~
I
B 0
0 15 30 45 60
{KBR AT [A]/ddormancy time

0.05); KIR 30 d i, AKP 35k 3 5 T HA R IR
B A] 5,(P<0.05); PRHR 60 d B, AKP % 1 i 1%
T H A B[] 55 (P<0.05).

520 b n=10; 7SE
Q
- 15¢
S
S 10}
& 5 b
= T
g S5r
%
0
0 15
HRBE AT E]/d dormancy time
§ 15~ 4 ~
ﬁ n=10; x+SE
a
210}
&
Q
£ 5|
#®
[ ]
=
0
0 15 30 45 60
HRHRFS}A]/d dormancy time

P2 Bl R B R A AN [R) PR B IR 1] o PR i 286 0 i i 2 B A Al Fe A2 A 1 0
a. MRVEWERREG; b. DUMEGRRRAY; c. BALWIBLLAE; d. N /. AF/NG FEER R R 22 5 1B 3% (P<0.05).
Fig. 2 Changes of serum physiological and biochemical indexes of Procambarus clarkii under optimal

dormancy conditions for different dormancy times
a. ACP, b. AKP, c. SOD, d. MDA. Different lowercase letters indicate significant difference (P<0.05).

2.4 ERIERERE AT KREEIRALA &R

fE 2 C/h WIRRIRHER . 5 CIRIRA 2 C/h
P THERHE R ZE T, 50 [RJEEERAIR 60 do 32K
JRESURHLIA R K JT . pH . BhFHE . 5 L BORG T
WHL G B AT BT T B, 2R BBV AP LI, 5K
i 0 d AH b3 0 i 2 M 25 J(P>0.05). 5 0 d FHLL,
e FG R HF B UL A B R ORD R M B BRI
(P<0.05), W EMERETHE(P<0.05) (K 4); LA
Hh TN R A TR N, RAAER . A &R A
Ham & A b, B30 %R P>
0.05)(% 5).

3 Wit
3.1 RERIRFZ X REERFERENZIT

XHUFJE AR S, AR 2 Rl PR BT iR
MR AL Ak, IR EEAT R AR AR AR IR AT

R4 EIERER M3 5E KR B ARAL P B R 20
Tab. 4 The effects of optimal dormancy conditions on
muscle physicochemical properties of Procambarus clarkii

n=10; x+SE
b4 R PRER K /d dormancy period
physicochemical property 0 60
%7K 71/% holding water 86.48+1.94  81.86+2.33
ZEEMELHE/% cooking loss rate  19.71x0.56  22.77+2.61
pH 7.16+£0.03 7.08+0.02
fifi i /g hardness 7.69+0.33 4.96+0.38"
FhFHE/N adhesiveness 0.07+0.00 0.06+0.00
#1/mm springiness 0.89+0.03 0.87+0.01
N ZE /g cohesiveness 0.44+0.02 0.54+0.02"
JE K P /mJ gumminess 3.35+0.25 2.80+0.21
NI J /mJ chewiness 2.35+0.22 2.03+0.31
I /% resilience 34.00£1.00  21.00+2.00

e RS FR IR BT[] 24 5 1 3% (P<0.05).
Note: " indicates significant difference between different dormancy
periods (P<0.05).
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®5 RERREGNEREETNIASEKEERSENRN
Tab.5 The effects of optimal dormancy conditions on
amino acids content in muscle of Procambarus clarkii
n=10; x+SE; mg/g

(IR S B PRER T /d dormancy period
umami amino acid od 60 d
N %2 alanine 1.84+0.08 2.10+0.13
KA R R aspartate 0.16+0.01 0.15+0.03
AE M glutamate 1.34+0.13 1.24+0.12
H &M glycine 0.47+0.04 0.43+0.08

PET o If ER B FE AE AT I R A A ST Y
WETIRE M FRREL TR . AN . R [R SR GEF
FEHG TR I A SE TR AR R AR . AT
Y BRI, ZBL T CE T R R AR A
PRERCIR S, IREEIRZE 0 Cf, JFAHBLR R IE
T= o RIIL BTG FLARBRIR B R 7 °C, S5 E HRIEF |
IS PR R 0 Bl A — 3, e UM g R
BEEXMIE 6 C. 8 CHEM I ARIRIRE, &
T 10 CHITEEEBE AMRIR . sk 5L % 3K IR
X+ 9 °C, Zr&r i BLRH W0 R e, KRN
6 CHBLRFIET:, WL BB IR A IG A IE TR
S 6 Co PN RRE N AR 1 B, 75
SRR o R, G A X AR A S A A AR R AR
12, BRI D 5 R Z R, 7706 R 55
Wi o ZEASF T o, RIS IR 3%, B3R il ad
AR . T R AR AT R AR RN & 95, Al
TN IR EEAR AL, AR R AR IR B A2 BE . AR
WETE R B, e QR B R A K ORI 1 B T 2 L
2 C/h R, 5 CHKEM NG, FLi2 Ch
PR T TR, HAR I I ) e A ELAR S R I
TEARBR S TARIR 15 d 7R3 % 79.83%, {RHR
30 d 795 % 70.33%, 1KHR 60 d 7775 454 60.5%.
5O A M SR 2 i A E, ASBF SR B R
PR35 SR A st ) L B K, HAFIG R &, &
THF- 25 e 2R 5 B AR AAF AN 29 CHg K HE A
24 °C., 34 CHIZKIK 96 h 5, 76K 80 %L I;
19 CRIKMAE, 96 h 736 RAUH 50 % 1R 1E
e 2 220300 b AR ] R R P R, R SRR AE 5 C R
TR VKIS R AL TR, 24 h NAFETG R
98.5 %l I o IR ML, A4 ifF 53 DK 2 IR i &
TEA REEAE A TS, Lh(2.52+ 0.18) C/h 3%

WEIEL, (15£1) CAMFTIRAE, fel 16.47 h AT LAZE
FRAATT 5 95%!°1 3 BUAIF 5 1 HAE T K 0 1) e it
] PRAF 77 2K, R B 45t T4 Bsf ] F9 0 1K £ 5 7
e B ARG Z8 A5 L RIEIE o AW 9T 25 R Sy v [ i B
B 4 4 BSF ) 35 A4 R A i it 1 i S B s BE il R0 o
&S
3.2 EIEVRER S 143 52 FC R Z 4Rk M MK B 82 i
RCUR ORBIR B, £ 288 F I WA % Wb 2 BRI, OB
PRACL TR 2%, EARTARMITE TR, (032
S5 ZUHBA 1T e ™ A= 208 S g, BRI SR 7
BN SR Bk 4 R B 1 A i 3P IR
JEiR 3 X6 7K 7 Sl ) LR ) R B R AR | AR
FORN A 385 J3E S5 A FE S )RR 2 A AR A 1200 TR,
AR R BR PR AT I8 BT e PG i B MR 9 SR PR IR 2R 4 7
PPAL, DAORIEERAY SO AH . A5 &3, L 2 C/h
AR, 5 CHKFZM TR 60 d, Z#iTHR
25 CHEBFHME , K& LR R E
i PRI R R R A W A, ok
NN R 2 AN 7o e S Y e s A P i
JiFIAIL IR 2 5 I J5 B8 0 B 2 1) 8 TR AR S T, >
AR R B I ATLAAATS SR 23 T A R 70 5 R ) o 4y
WARAI AR o 31X 5 KRR AR AR K™ i 1 4B
FAT] o 5 A% 75 POMR 9 A0 T I 31 o 21 Bl 578 B A
(Cherax quadricarinatus)sZ Wy &8, 9 CH ML
HOCFERAP TN L .35 /N T 25 °C L JH Ay 407
i bR rh H 2 (Cipangopaludina chinensis) ¥
4 CHEFFA IR A B, IRIE 56 d FIXFARZE 0 d
AR TR T 7.6%. KEMTREH, MATER
FEAME TG A FE TR R, IR RAIG, K™ AR
5% ot P 4 LA 00 785 % B B e 21252
AWFFEH, RIEIRE S CIRT H RSO HoE
APRTGIELE, WIS SRR, (RERTE 60 d 1Y
v QR MR AW BE  AREE AR AR FRIMER S 0 d
A BEZM, BRI BUHFERCT i, nTi,
AHIFSE ) b [ D 2 AP IR R 0 7 v B S B v

#r{E.
33 REKRREFANTERERERMFEREEN
FEAREI R0

KB WA 2 B AR AL . PUESE riE R,
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Study of low-temperature dormancy preservation technology on Proca-
mbarus clarkii
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1. College of Animal Science and Technology, Jiangxi Agricultural University, Nanchang 330045, China;
2. Pingxiang Agricultural Technology Extension Center of Jiangxi Province, Pingxiang 337000, China;
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Abstract: In this study, we aimed to explore the effects of low-temperature dormancy on survival rate, apparent
traits, immune function, antioxidant capacity, and muscle quality of Procambarus clarkii, providing a reference for
off-season listing of P. clarkii. Experimental animals included P. clarkii with a body weight of (17.98+0.83) gand a
body length of (6.55+0.07) cm. Initially, P. clarkii were cooled from 25 “C at a rate of 5 “C/h to determine the critical
dormancy and death temperatures. Subsequently, cooling and heating rates were set at 2 ‘C/h, 3 ‘C/h, 4 “C/h, and 5 ‘C/h,
with different dormancy temperatures applied to P. clarkii. Optimal dormancy conditions were determined based on
different cooling rates, dormancy temperatures, and survival rates of P. clarkii. Changes in apparent traits, serum
immune and antioxidant indicators, and muscle quality of P. c/larkii under optimal dormancy conditions were then
assessed. The critical dormancy temperature for P. clarkii was 7 “C, and the critical death temperature was 0 C.
The highest survival rates were observed at a cooling rate of 2 C/h, 5 'C dormancy for 60 days, and a warming
rate of 2 “C/h, with survival rates of (97.50+1.12)%, (60.50+2.02)%, and (98.33+1.05)%, respectively. Therefore,
the optimal dormancy conditions were a cooling rate of 2 ‘C/h, 5 ‘C dormancy, and a warming rate of 2 C/h.
No significant differences in body weight, body length, condition factor (CF), hepatopancreas weight, or
hepatopancreas index (HSI) were observed after 60 days of dormancy compared with 0 days under optimal
conditions. Similarly, no significant differences in ACP activity, SOD activity, and MDA content were observed in
the serum of P. clarkii after 15, 30, 45, and 60 days of dormancy (P>0.05). AKP activity at 30 days of dormancy
was significantly higher than that at other time points (P<0.05), while AKP activity at 60 days was significantly
lower (P<0.05). After 60 days of dormancy, muscle hardness and recovery of P. clarkii were significantly reduced
(P<0.05), and cohesion was significantly increased (P<0.05); changes in muscle umami amino acids alanine,
aspartic acid, glutamic acid, and glycine were not significant (P>0.05). In conclusion, the cooling rate of 2 C/h,
dormancy at 5 “C, and heating rate of 2 °‘C/h were optimal low-temperature dormancy survival conditions. After
60 days of dormancy under these optimal conditions, the apparent traits of P. clarkii did not change significantly.
However, with prolonged dormancy, immune and antioxidant regulatory functions weakened, and survival rates
decreased. Although low-temperature dormancy caused some changes in the physical and chemical properties of P.
clarkii muscle, muscle flavor did not change significantly.
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