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FE R b g ¥ 4 (Eriocheir sinensis)ZEE Mt A2 v A . A (LR Fr g ok B R B R AL,
Haot=Fz Bt xt, BLENEE ALY, TEMNRFEM 24 h, 48hfn 72 h iy
R BETE N FATHRAT TN, UAER . EL D EA(TVB-N)R pH & o047 P 4L 5 A 42 ) 4 b
FENENL, B AESEELR . ERETRARESFIFNFEALEEENLRE RN TN, &8
R, RAEEEEEANNENERT, AT HFEHES, BANARMTVBNE50h4A LT
FEF, H24hHEANERE LB S BRI, H 10510 mg/100 g, HIF T EE L HX AW EE
M it 2ah ), PREEBNEHEE TR, AT R EF, 0, BEHEH 48h FRTE N 3.33%,
72 h G E Ik 40.00%; HEAILE . TVB-N & pH B35 71 ; MAZREFEMEK, B8R,
. EREHAERGENEATHRE LANES, MAEENZH 72h )5, S-NHFRIMP)EER
FHnZE 9747 mg/100 g, 5-5HBM(GMP)EERE £ 649 mg/100 g RELERNEXH, ZHEH
h#izie, BANSRBERRK, FLIR, Mz EwEK, EFTEAEENRTER
EFLA, EHRETH, £FEMEREMRERERL, AARTAHET AR T FEEE
B ERENRESE, N EET AR R EEBKE,
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IKFRFE =, PR MRS B RUBR R i B R 32 S E T E IR Ak, BEE BRI f 257
B R E MR, BARENSFEMEERESE, WIS RE, BB Z g B s S B NL T
2021), HEGETT, FRE ARG E 1 P R AR T PR RIZ b, R RS I T T LR A,
2020 4EFEFH AR GBI PR R EA R 77.6 J1 t (k. 2021),
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SR, DT 4 (R A7 176 6, 3 I G 32 40 ] SE 328 B Fsf [
Wl AR, () B R 2 4 T R i i T (1 B85, 2022))
T A g LA A I ] Y B K AR TS RE T
I, MR EER T s ny = (2l T
7B 2 R Bus i E AR ], B RT A AR s
i 5F 18] — PR AE 24~72 o SR PRI B[R] 32 i 14 47375 22
Ao, PR RS i AR B R R I A R PR AR AR R
R ED), KAESIORAE M IR BORFEKZ
it R P AR P AL PR TR T, R AR , Ab
TRARIRE SE 2 RIR AR (LIRSS, 2021; &/
4, 2012), MRSz f B AL B aE 25 1
ZEXT AT R (Y #AE, 2022), H4 s
KT P T rb iy b ARG B A AFAERE T IS 0 T R
R AL O . D4R, SEIG 522K ™ el iz
it 3 3 AR Py B AR AR S R T A R YOG I (Guan
et al, 2020; Lorentzen et al, 2018, 2020), AE4 M
) R R a3l A X B AR, X T LR TR R i i
o P A A L R R U SR 1 A b R T B A

PR, A958R B L R s A, IR ST MM
rh A 2% B TR AR AU R s A i o R 0 T DL SR TR R
AP PEFNEE IR i B A8 A, RIS 7 o AR AR
TEVR S TTHEAT AR OCHE 234, DA R B 5 4 o A v v
R EIE  BUAAR IS % | TN R iz b )
oAl B i T A 4 A 2 S A B AR B

1 MeERE
11 SRR SIS E RIS

MEPE AR GBI T 2021 4F 11 AR A _EiSLIA X
SEARFRIH ML, PR 4y (150.348.8) g, T 1T,
ML B )5 B TR E vk kRN, JFfE2h N
iz S

BEALL PR 38 3 g BT H 2 7% 0l B 3K 55 (2021) B ek
g, ARG BB RR TR E S, FIRE IR 24 ho FHL
Pt 90 FUMERE, FHIW SERAK 2R RIRFLIERE S5, A
A% K 33 cmx17 emx22 cm BRSSP, BN IREE
CE 10 Ho Hdr, ZERSIRF IR — 1 250 ¢
IVKAS, BEJE AT DR FRBRSME 2 28, 82
5K, IFFEPI R B s — SRR R IE AL, )R
TEf b2 BT FRCE —4 250 g BIUKAS . A e
L, RS T SR IARE A — R KA
FIAarn 9 M T ETFERIR EiZ ksl & L EE N
100 r/min), JEBCE—MRESICRAL, 0% =R
MR IC SR B A 3 min [ Shic s — U N I TR A

. R, AT HkE 30 R MR X IEZH(0 h).

ARSLHGBEE 0, 24, 48 A1 72 h 4 4 SR BE R,
TR RE 3 DN E R, AN a i 25T, Seit
FTUE TIVEAN, B S IO A A ), B 88 TR i A
HASR, CE T 40 CUKA R .

12 NHB5EE

RC-4HC ifit ¥ B2 i s A (VLI 2 i =By A7 BR
/A 7]); SSMNT-300VTR #4075 4212 fin B 2h & (LA
AL SN EA R F)); FiveEasy Plus pH i,
(Mettler Toledo); UV-1800PC 484 i] UL 23 6 G RETH( 1
WA AT s Kjeltee 8400 4 H s HL T & A AX
(FOSS, F1#); Soxtec &KL (FOSS, F14);
SXL-1002 Hsfr (LT ); L-8800 250K 4> H 5l
M (Hitachi, HZAR); W2690/5 5 500 AH 3% X
(Waters, F[H),

1.3 FEHE

131 #FAFH 5T H #3710 ANPFE4r/h
41, IERTEATHZ 10 NEFTh A B g T 5 5E
T-HIWT A R I IESE R PR or /N H  1 BARifE XS p
ELRETE NG I ATV, IR LL 0 U IR AT
FIWThRAE
132 ALtz LR - R R o A ) T AR
FEFT R G T , B0 S mmol/g(H ).

pH W5E « 4558 F 42020 R ek 2, Fr
HUER 2 g CKE#RE) 0.01 g), BIIA 18 mL Z&48/K,
5 30 s JF ¥ B0 10 min (5 000 t/min, 4 °C), g
Je WL WG AT pH N E .

TVB-N: 4= [ 8hdl R ZAGE T E, 2558 L
mg N/100 g J23E i1
133 A A E R RN EZ K2 GB
5009.3-2016 ill5E ; K45rZ M GB 5009.4-2016 I ;
HEHZSM GB 5009.5-2016 1ll5E ; MBI SR GB
5009.6-2016 & .
1.34 #BRALBRG M Z:7% Fan 45(2022)19 77
BRI s, FREUE RN BEE 0.5 g CKEFE] 0.000 1 g)
TEOETR, MA 15 mL 5% =R ZMRBER, ¥
30s, HE 3 W, KA F#EA 15min, 764 Cik
FErh#E 2 h J5E0(10 000 r/min, 4 °C, 10 min), H
S5mL 5, H NaOH %5 pH {H 2 2.00+0.02,
FHEARZE 10mL, oSS, i 0.22 pm KHHJERE
ZEHEREI R o SR 4 B sh SR 43 BT 4SO S i S A 2k
FRIF AT 5317 -
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® 1 PEGEELNENIENFRERILS, 2021; Fotedar et al, 2011)
Tab.1 The standard of vigor state evaluation of E. sinensis (Ni et al, 2021; Fotedar et al, 2011)

1% 71 Vigor 2% Level H| Wk Standard

i 4 (0,2) s BHE, flfilf ARARIR R, S(ET RN RE KB R AR 30,

Very healthy (0,2) s turned over, touching the eyestalks quickly retracted, the claws and legs did not sway
when holding the back swaying.

LG 3 [2,8) s Fl &, MlGEIRANIENL R, EAEHRI REAMZ R, £ RRME,

Healthy [2,8) s turned over, touching the eyestalks quickly retracted, when holding the back swaying, the
claws did not sway and the legs swaying slightly.

55 2 [8,14) s WL, fulfilf HRAREAG W], A5 F0 SR B KRB AL RS 3

Weak [8,14) s turned over, touching the eyestalks was slower to retract, and the claws and legs sway
slightly when holding the back sway.

T U s ROVRAERY, MREMEIRICR TR A R B 125

Moribund Unable to turn over within 14 s, touch the eyestalks to retract slowly, and the claws and legs
swaying when hold the back to sway.

T 0 ANENE, MEEIRAR A RN, AR A B R YR E T R,

Dead No turning over, no response to touching the eyestalks, both claws and legs droped with

weightlessness when holding the back and lifting.

1.35 EZvkBFmegnl £ 2 7% 1k 55 (2020)
15 AN sl , PRI PR 3 g (RE 3] 0.000 1 g)
TR, I 10 mL 10%5H = SRR, 219 305,
B 3, KB TS S min J52.0(10 000 r/min,
15min, 4 °C), W LWEWAAIT 4 Cuksat, Uiy
RSN 5 mL 5% A PRIA T, A LR EAE 2 )5,
A3 3 W EIEWOTE T KOH WM pH & 5.75+
0.02, T 4 CUKHH&EE 30 min, M EHRERE
50 mL, FEFEA)R, it 0.22 pm K AHDENE 2= P RER
HE AL AE

HPLC £f: GL-Inertsil ODS-3 {&3#%41(250.0 mm
x 4.6 mm, 5 um); FEIEH 30 'C; WiE A 1 mL/min;
HEFEE R 10 uLs SEAMGIN AR A I 0 245 nm. i
SAH A HHEE, B 4 pH 5.75 #Y 0.02 mol/L MR —
SRR S IR A
136 #hiFEARAM L E T VAR ) o ) i R
1% B {H (taste activity value, TAV)$ZZ(1) A (P =
42022):

TAV = (1)

AP, ¢ HEEEYI R4 XS S /(mg/100 g); T Mk
PR T 1Y 19 {E/(mg/100 g).

R 24 B (equivalent umami concentration, EUC)#% iR
R Q)HE S, 2021):

EUC=) ah +12182 ab)Xab) ()
K, EUC FBRHKE Yt (g MSG/100g)(# 2 FR 4,
MSG); a Wi 2 SE R [ R4 2R (Asp) . &R (Glu)]
A&, g/100g; by HEEIRZILRRAHRS T MSG HYAH

—H|o

e

XHEERE R B, Glu i 1, Asp M 0.077); a M
HAZ IR [5'- 12 B2 (GMP) . 5"-ILEF FR (IMP) J¢ 5'-fit
FR(AMP) Y &4, ¢/100g; by 4 LR A%AF IR AR X T IMP
R AE o B8 22 B (L, IMP R 1, GMP k2.3, AMP
90.18); 1218 NI &%

137 AZTRE#H  Z% Fan F5(2022)1 7k,
ik 7 40 B 4 OHABEEWEEEAL, WA
[Fi) A2 40138 B B ) e P e e 0 1 05 2 o 8 R 1Y
fER R UM . BRI R S A BRI R T
EIEE . R GB 12313-1990 JBE 2007 7 12 KU 1]
TR ) 43 6 A HEEE s3T5, O=AFFETE; 1=RIl4f ] iR
Bl 2=5%; 3=H5F; 4=5%; S=1RuE.

1.4 #HIFAIE

R ScE 20 3 447, MBEIREs R
FRUEZE (Mean=SD) /N, B &2 Sl AN 2 5 22
43T (one-way ANOVA), & P<0.05 A 225 &,
AHRAE RN FH OriginPro 2021 %144

2 HRE5HW

2.1 HEHIUBREIE R 2 RIS TS N SMEE RS N1
XFiE R T4

P 1 AT, ARt A2 i ok R v 3 A P 1R R
JEE Bt 25 32 i ) () P B K 2 5 T RIS BT A, TR
5IV32 56 IR VKA 6 o BT vKAS ) R IR AR T AE RS
WIREEH 16.5 CTFIEZE 6.9 C, H Bl #5102 H st a]
FIXE I, PKASHIRRRE A S, KZ 12 h 5
RN BT FF AR 2 A THE , 30 h A4 E IR BIAR AN
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KV, BEREI RSN, HRIRS
SO, FH IR IR 2 T AN .

FEL PN P R G B i 2 A5 AL 3 [ A 15 iy |
T, HERZH N AR BE 35 31 96% i fR 45 (2021)
TEAE ) 72 [ JR B I (Procambarus clarkii) s iz By [6] #
KI5 UL TRAR P AR B i o 400 2 3 B[] £
FEATT = T o RN i A 2 v e G0 2 1 R A T A
7K F3 LA K K4S 1) 25 5 S50 PRE G B 1 B 7

- F8MNIES¥ Relative humidity inside the box
24~ --- #iNIEE Temperature inside the box ~100
— $84MELFE Temperature outside the box

1
O
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I
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AHXT R RE
Relative humidity/%
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Simulated transportation time/h
P RADLPR gk o i e e v 0 A PN SRS B
PN REOR I B 1 A2 Ak
Fig.1 Changes of temperature inside and outside the storage

box and relative humidity inside the box during simulated
express transportation

22 RBEIEEX R EE T REE NN

BT 32 oo A h h AR R B SR TR 5 TR )
TACILIE 2, FEARBEGEH, BIE i 24 h () rh ARG %
AR IET, MBSk 48 h JFAET- 1 1, bRk
3.33%; A2 5 72 h JG 8T 12 H L JET-3 3K 40.00%,
RUIREE I IZ R R P E K, P AR B LT R A5
il Tt

WG HPE KB, hAesi g 20t 24 h Bk
o, WA YA 22 H, b 73.33%, 7 RIS Sk
3349, 5 23.33%, 1 HIGEHE 1 9%, 24 h 41540k
1 5 R ZERIE 1Y 0 h 4170 B P22 5 (P>0.05),
Hztit 48 hisfi)s, TR ENEAE I RET
[%(P<0.05), A, 16013k 4 HMI 3 HIEA 9 1,
7 30.00%, 2 HMA 6 K, 520.00%, 1WA SH,
it 16.67%. 283t 72 h B flE 5, 16 13k 4 HfL
FH2H, 56.67%, 3%ME 3 H, 5 10.00%, 2%
AR EEGE 13 1, & 43.33%, 36 711K,

T 2 5 ) 52 28 sh ) 1 8 32 i ok B R AE T R
1Y) B B [N % 2 —(Barrento et al, 2011). FiHAE N vk
AR PV IR ARSI AU K, B & 5d 24 hois
e, RSB BT 1R W T R (ARG B A
IR, pRB AL, R PR THE, AR
R o, PFCVE FHTH FE AR L S AW R M
SRS, ST ) A A G R IR (M TRV A,
2018), WAL E I AR 32 3] TR E R S TR, TE
AR = R AR S E RN R R, RIS
i 48 h J5 AR EE AR E I RIR R VRS, 72 h R AETS
RPIE  MOCHFIT R, IR 25 m K A 52 Bl
YA KRR BALRE, SEPLSRE I N BT
(Sun et al, 2016, 2017), &2 72 sh 0 EL,
MU 2 11 F % (Albalat et al, 2019), &iciz i i ] #
K, AR T rhiegi B, X5 MRS 2021)
BT 5% 25 S AH L

L J4[CJ3 02 ! o

32r a a b c
28+ 2
3
24| ?
8 20}
'g 22
Z 16} | 30 9
{% 12t
8 L
i 7
4 5
0 . 1
0 24 48 72
P RE |

Simulated transportation time/h

Pl 2 AL PR iz i AR v AR LB B I ) A
Fig.2 The distribution of vigor state of E. sinensis during
simulated express transportation

A LA AR 7R 22 5 B35 (P<0.05), Tl
Different letters marked above each column in the figure
indicate significant differences (P<0.05), the same below.

23 EXREFMS

BRADL TR 33 32 i 2o A v v 6 % 2 B TR AR R
AR AN 2% 2 i, Hodr, BRI K > B b
LI L 328 328 i st ] 8 S 4177 T [ (P<0.05), AT REJE L
IR 5y 2 50FAE 0 S BOK & T B (5 IR 45,
2021), AN [F] S5 4H 2 1] v A 8 5 8 5 TR R RELRR 7 A
KR TE i 35 2% 5(P>0.05) , Al B s i PN ML A
MR, A 18.65%, TMifkiliz ki 48 h 418N



238 I A S i T 545 &
x2 BEHRBEHIEPPEAEEERAELERNINEN
Tab.2 Changes of proximate composition in meat of E. sinensis during simulated express transportation/%
FEAE TS FEF A2 i ] Simulated transportation time/h

Proximate composition 0 24 48 72
/K4 Moisture 79.58+0.63° 79.24+0.28" 78.46+0.43° 78.08+0.15"
HLEE 1A Crude protein 18.66+0.04° 19.12+0.23° 19.76+0.42° 18.93+0.16°
HLIEIVT Crude fat 0.28+0.05 0.27+0.05* 0.29+0.01° 0.26+0.00°
W4y Ash 1.46+0.02% 1.50+0.06" 1.45+0.14% 1.41+0.01°

T R ATEE AT EAARA A A7 R RN 22 53 B35 (P<0.05), T 1A,

Notes: Different letters of peer data indicate significant difference (P<0.05), the same below.

FRLER 1 3 & e T A 3 41, 290 19.75%. &K
PSR T BERE A, 38 nT BE LA H0 0 3 A0 3 ik
ABAE, 2011), BELE AT, AR gl B IR ) T B
BT DIREME AR TR . AERFERIICIEE, S5
AT S B TR TR MA Y R 1 B = s R kR

24 BRYPRBIEEFPEAEEEUHENTL

241 3LE FLIR & 72 2 YR oy JC E AR Y
PP Z — o TEMAIREE T, PR R T ORI K,
1M B SRR AT BRI, X0 A At R AR 3 in
(Bt €5, 2016). PG, FLERWTAE A I Wb 72 B
(45 R(Lorenzo et al, 2021), H A4 B M 7E AL bk
B R E AL AR WAL IE 3 iR, 50 h
HAHL, 24 h HILR & TR A B E(P>0.05), 48 h
HALMR & B ETHE (P<0.05), J5 K ] A 2 Fi i
FEVR Y I PRI IR B AR, TR AR SR B R RN T AR ARR
A, RERSE, LR SRS RS, [RIeS, AU
AT REA — o I AU A A, R, 2L
P IE A B3 AR A R A P IR B AR A Y
W05k, K 30 h JEHE PR IR B AR SNG4k ST

12+
a
g a
w0.9—
3 b b
&
4B 0.6
& 8
w8
Yt
=]
§ 03+
=]
Q
o}
0
0 24 48 72

RLALZ R R
Simulated transportation time/h
3 BU s i AR rp p AR R A LR R I
Fig.3 Changes of lactate content in meat of E. sinensis
during simulated express transportation

B LA AN B, e T R R 0 B B R A
T2 AERER IR TR RS, I, AR SR E
Frim o ZUBAF Q1B RN, AS[F] 155 il i) 4b R 25
WEF, =M FRENRZLR S B8 BT, R
SR 7K T 8 6 = e M T 8 N T R T A PR L
A B ZAEH . Hagerman 55(1979)1A N H 52 sh#) Jo AR
WA B2y 2R IR, FLIRALRRRAUIL, ZE4qkdy
TE B0 A 3T 2l W0 2503 FE K it Y TS R IR 5 6 FL IR
AR o K AL T REFOIR R 19 rh AR ol B R A kg
DL KA pE AR E , WL LR g o0 AR Se A
(Daskalova, 2019), Ft, 72 h ZlAYFLER &= %

242 TVB-N Hp A O B T R AR UL PR3 A2 A R
RN TVB-N AR fLanE 4 FiR, BlE LS it
[ A3, &N TVB-N BYF RE R, #1iae
TVB-N 7KF-2 5.23 mg N/100 g; Z5 48 h 4Lz k)5
TVB-N &1 i EHHN %= 7.88 mg N/100 g; 72 h )&, K
R 3 11.66 mg N/100 g (P<0.05), 44 GB2733-2015
FIRLAE , K7 i TVB-N & it id 25 mg N/100 g oA
[z, MiSER 72 h RS Fa Y AR OB R

15
120 2
i
g of b
Z
o0 C
g
>~ L C
> 6
3 L
0 0 24 48 7
EiYbesy iup |

Simulated transportation time/h

K4 Bt iz f rp rh AR SR B N TVB-N 1972 fk
Fig.4 Changes of TVB-N in meat of E. sinensis during
simulated express transportation
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TVB-N S Tixl. mMiw EERE TS
24 h JGHLARY TVB-N 7 & [A]FE 2 2 B8 il (Lorenzo
etal, 2021), ZHH TR W HHEE A Yy, Ak
P 2 R B AR o RN R A B, HE 2 A Y
PYE FE N (Weihrauch, 2004), SR, TEEACIRES
T, 822 0% MR AE B AS 18R 21 5 AR AL EREE [R] B A AR
224, SERHYAERNR R AR, 2015),
243 pH  pHWZALZ B3 F 1 5
e, rh AR R AR B P Az ok A B Y pHL AR
L E s s . FERUPGE s R, rhAeg B
AT pH 7F 6.5~6.8 Z A% 5, SRR THE
BARTER L i Fe v, rh AR g R B A LR O
Jn, B pH 22 F e, nHe R8s K iz
() RIS v 1) S SR P O s v, DT 0 (R
ool S A R AW & 8 (Lorentzen et al,
2018). FEE/KICEA T, 4547 B (Scylla serrata)
WUA ) pH 5 T &5 18 #(Waritchon, 2008).

7.0 -
a
6.8 T
ab be I
: |
661 [
g, t
6.4+
6.2 +
6.0
0 24 48 72
LB iy ]

Simulated transportation time/h

Kl s B bR iz i b rp AR B B A pH Y2 fk
Fig.5 Changes of pH in meat of E. sinensis during
simulated express transportation

25 RINHBIEEITIE P e g BB IR M A B

251 # B R/ AR TAV U B % F PR (free
amino acid, FAA)ZH 528K 0 i) EE B RY i 2
—, BEEE&E Fif. T (Hang et al, 2015; Wang et al,
2018), AP iz i o 7 rp AR S () B8 TR FAAS
SRR 3 PR, ARG N v A T
17 M Eme, b, FREEMR S aEm, 4 d R
BRI 89% , HUKJE IR 2 SR i ik 2 B, 2
i 8% 2%, Biflizki 24 h )5, MUFEEERSEMN
252641 mg/100 g W& FFFEZE 1001.54 mg/100 g (P<
0.05), 48 h e BRI @SR & i T 1453.13 mg/100 g
(P<0.05), 72 h i -+ % 2535.85 mg/100 g, 5 0h 4

To B E 25 (P>0.05), . Ff . R E LRI
s R AR S 5T R RS TR A TR S S
HUARBEIR M) K B [ F 2 —, B 52 shfE AN T
T 7K X 2 5 AR Y RE IR A BT HL A AS TR A D 47
(Garcia-Guerrero €t al, 2003). iz fi a4 PR E
%, Aoy B i e AR o R PP R T I R
BRI AR S S T IR R A A B 2 R
Al G A 4%, 2011),

2 4 BRI B i i R v v A ol B 1 A i

BRI TAV HIZA . 4 TAVHRKT 1B, g
B X AR RAT B TTRR A £ B R BE TG T FAAs 24
AR . HER. WER. HEmRMAER. 0 h 4&f
TR FAAs X R TTIREN 6%, 2t Btlis 5
TREE 3%, Hf, 0h AR TAV > 1, M4
D40l i i 20 i 4 24 R 7 1 KR B % 28 TAV H <1,
B % T M AR B K IR A & AR B AR E R A R
W T W 4175 5 (Chiou et al, 2004), 2 %2 y fif Ik 2 5L
iz H R B , I 5 R B R A% T R — & 7 2E B Rl
FH AT B S R 5 B (SR HE R 4, 2020)
252 EZkHEFBH. TAV & EUC K™= EARMT
AT RR BAT Z R A BRI RE , R R /K 7= i B2
WEDRIRAE . AP, Yamaguchi Z5(1971) 8K, FIE
A2 T R A 2 B TR 22 1R A7 A 1T L 3 o B R 1) 3 [
fER . 5'-SAFBR(GMP)., 5-WLHER(IMP)FI 5'-ff R
(AMP) S H A f B M8 85 TR v 3 2 1Y) S22 R A TR (I
4 2021), Hb, IMP il AMP A DL ATP 43
Ao FEAEIIR N AT IR P, IMP A R4k
K —HHAT R ATP, AL RE R 70—
Al LAk —2E 50 - AMP Fil GMP, A DNA Y4 iidi
e LAl (BB 5, 2021),

FRAE G B B AT IR . EUC A TAV A97ZE 4k an
5 FR. BEEBRUTEEZ F A A3, AMP &
WO E; IMP & e B S i mi Y G W 3 AR
fb, Bt 72 h BflEHE IMP & & B3 1
(P<0.05); GMP FitfEfiliz i 72 h J5 BRI 2 ik
(P<0.05) 1T fE A2 i o G SR o T3 AN DB 1 i
HAB SR N IRPUIR a0, THEER) ATP %, i
IMP [ fife 3 J3 #5012, 5 1 IMP A R 21 GMP A/

N 5 R, hAE B B AE RIS fi i FE v AMP
I IMP B TAV KT 1, 1681 AMP 1 IMP Xf 4
O B R D) ) BRI R AT R A DR o 2 AR A R R
R S R 2 ) A7 A 1 ik B R 9 B IR L T 5 1A EUC
R B 4 T M T A A 0 e 3o 328 i 2 R v v i Y B e A
P EER AR AL . BUC 27 B R 2 S 19 0 St R A% AT TR
3 3 I [ F 7 A A IR 5 B A 24 T 22 /0 Uk B A AR
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Tab.3 Changes of free amino acids in meat of E. sinensis during simulated express transportation/(mg/100 g)
e =R AT LAz Hi i ] Simulated transportation time/h

Free amino acids Taste contribution 0 24 48 72
KREZIR Asp /% Umami/sour (+) 6.64+0.05" 4.09+0.87¢ 3.76+0.31° 5.47+0.02°
IR Thr fif Sweet (+) 88.22+2.33" 26.44+2.62° 51.77+0.22° 68.38+2.52°
22512 Ser it Sweet (+) 40.49+1.54° 16.85+1.89¢ 21.9240.05¢ 29.80+1.17°
AR Glu #%/f% Umami/sour (+) 63.35+1.83* 13.17+1.81¢ 16.29+0.56° 29.30+0.62°

HEMR Gly
NZER Ala
LI E R Cys
AR Val

H B =R Met
SR AR e
SEE IR Leu
Sy Tyr
ANE R Phe
= R Lys
ZH &R His

A 2R Arg
fifiZ 2 Pro
UFAAs
AT i 2 2 R R
SFAAs

)

& Sweet (+)
& Sweet (+)

T [ER/AR (—)Bitter/sweet/sulfurous
/AT Sweet/bitter (—)
T /E/(-)Bitter/sweet/sulfurous

Bitter (—)
Bitter (-)
Bitter (-)
Bitter (—)

oF Of I Of

filf/75 Sweet/bitter (—)

T Bitter (-)

5 /F Bitter/sweet (+)
flf/7% Sweet/bitter (+)

537.50+22.70°
638.55+29.52°

4.54+0.18"

22.81+0.94°
27.79+0.87%

12.11£0.29°
21.06+0.55°
21.36+0.50°
11.59+0.28"
47.13+2.27°
30.08+1.23%

740.47+£31.97%

212.71+6.23°
69.99+1.78"

2 257.94494.29%

198.48+7.11°

2 526.41+103.18% 1 001.54+70.76°

190.41+19.70°
250.11+£22.35°¢
1.66+0.30°

7.92+0.81¢
14.63+1.48°

4.19+0.02¢
9.49+0.12¢
10.5440.48¢
7.25+0.68¢
28.42+3.79°
20.99+4.96°
315.7142.60°
79.67+6.30¢
17.26+2.68¢

879.19+55.47°

105.10+12.61°

300.60+1.09°
370.39+4.65°
1.14+0.03¢
12.32+0.08¢
10.92+0.27°
6.94+0.11°
15.83+0.10°
12.79+0.12¢
9.55+0.01¢
30.98+1.15°
15.91+0.59¢
445.95+0.04°
126.10+1.42°
20.05+0.86°

1316.71+2.45°

116.3742.45°

1 453.13+0.86°

544.8247.14°
651.09+2.80°
3.13+0.57°
27.05+0.76°
26.62+3.77"
14.96+0.27°
29.98+0.60°
22.77+0.03*
15.61+0.31°
64.65+0.48"
25.9440.61*
744.42+11.37"
231.85+12.77°
34.77+0.63°

2 270.36+27.13"

230.72+4.67*

2 535.85+32.43%

x4 BRURBEHIEPHEABEENEARSRERLKEEENTL

Tab.4 Changes of threshold and TAV of free amino acids in meat of E. sinensis during simulated express transportation

e 1 2 LR I {1 Rz i (] Simulated transportation time/h
Free amino acids Threshold /(mg/100 g) 0 24 48 72
KRARMR Asp 100 0.07 0.04 0.04 0.05
JE IR Thr 260 0.34 0.10 0.20 0.26
22 B Ser 150 0.27 0.11 0.15 0.20
HHEIR Glu 30 2.11 0.44 0.54 0.98
HE&R Gly 130 4.13 1.46 2.31 4.19
NRER Ala 60 10.64 4.17 6.17 10.85
LR Cys 40 0.11 0.04 0.03 0.08
R Val 40 0.57 0.20 0.31 0.68
iR 2R Met 30 0.93 0.49 0.36 0.89
SAEER Tle 90 0.13 0.05 0.08 0.17
S EIR Leu 190 0.11 0.05 0.08 0.16
&2 /R Tyr 260 0.08 0.04 0.05 0.09
KN R Phe 90 0.13 0.08 0.11 0.17
W4 B2 Lys 50 0.94 0.57 0.62 1.29
2] %2 His 20 1.50 1.05 0.80 1.30
W ER Arg 50 14.81 6.31 8.92 14.89
2R Pro 300 0.71 0.27 0.42 0.77
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Tab.5 Changes of taste nucleotides content, TAV and EUC in meat of E. sinensis during simulated express transportation

RIREZHTR R R DR P

Taste nucleotides Taste contribution Threshold /(mg/100 g)

FEF A2 i ] Simulated transportation time/h

0 24 48 72

S'HRIFEE AMP  fif Umami (+) 50
Ss_pLFRG Mp HAT () 25
Umami/sweet
5-5 R GMP % Umami (+) 12.5
EUC
TAV (AMP)
TAV (IMP)
TAV (GMP)

111.31+9.54*

118.87+17.21" 102.44+4.27* 104.56+21.92°

75.0443.96°  70.03£2.70°  72.56+2.91°  97.47+8.63°
12.28+0.72° 8.07+0.35°  12.03+0.51° 6.49£0.55°
9.66 1.82 2.41 4.78
2.23 2.38 2.05 2.09
3.00 2.80 2.90 3.90
0.98 0.65 0.96 0.52

FIF 7= A Y SR B BF (Wang et al, 2018), WA B 52 R 5
{H°4 0.03 g/100 g, ZEH NN, %41 EUC (% T3
B {H 0 h ZH8 R R SEDR SR BEAH S T 9.66 g MK ™ 4E
OB, T 285 i5 5 J5 EUC {E KR F %, 24 h, 48 h,
T2h HABIAS T 1.82 g, 2.41 g, 4.78 g Wk T = 24k
FIEERR . AL RR I ZE R, AT s i =UR
T rh A G R B TR IR B AR 2R
253 REIFH Bl 6 A [R5 A0Lz i ek 1]
P rh AR Y B R DA R R B IR L ERR L IR RN
JERARSE 0 h A s, Hrfr, BERTFSMA 3.89 (0 h
), FFEZE3.1924h4l). 3.37(48h4dl). 3.59(72h
), S A SRR T S BRI ) B TR 24 h B
WETRE. 72 h X3 AL BUCHE TR -
TR IEA—3 25 2H A TR M RN 25 R PE 43 Y 7E 0~1
ZIA] HIC2E 57 o i BRI Hh AL k8 8 o 2 (10 0% DR SRR o
FE(EZFE A, 2019), MEREZEREN, HHirsim
A Y A R OR R B AR, DA T S M L AR ot o
BT DL BSR, X B i iz i A P rh A
OUEE TG 7 . A AR R R R AT R S Ay
—=—0h
----- ®-24h

~A-48h
-v-72h

#£BR Umami
5

> FifBR Sweet

FRER Sour Fiilﬁk Salty
Bl 6 ARSIz A ) %) i AR Gl B MR A TR B | TR A

Fig.6  Taste sensory evaluation radar map of meat of
E. sinensis at different simulated transportation times

B, B 7 RAHCPERREL, o, WAL TAV {E
KT 1 AT IEAT 0T o 6 15 AR AR RR M R ik
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EE B EFFMER=0.68), 5 TVB-N & I E 7%
(R=-0.66), 5 IMP 4k it 2 7 AH X (R=—0.76), HI LA
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Fig.7 Heat map of correlation between vigor, biochemical characteristics and taste quality of
E. sinensis at different simulated transport times
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Effect of Simulated Express Transportation Period on Vigor and Meat Quality
of Female Chinese Mitten Crab (Eriocheir sinensis)

XIAO Tong'**, DING Wei'**, LU Qi"**, GUO Xuegian'*®, YIN Mingyu'**, WANG Xichang'**"

(1. College of Food Science & Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China; 3. Laboratory of Quality and Safety Risk
Assessment for Aquatic Products on Sorage and Preservation, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract

Chinese mitten crab (Eriocheir sinensis) is an important freshwater aquaculture species in

China, favored by consumers for its unique flavor and high nutritional and economic value. Chinese mitten

crabs are sold live and their production areas are mainly located in the eastern part of China. Live crabs

need to be transported over various distances to be sold nation- and worldwide. In recent years, with the

rapid development of the internet and e-commerce, an increasing number of Chinese mitten crab products

have moved online, and e-commerce sales are gradually taking over the dominant position of sales. Since

the Chinese mitten crab is able to survive for a longer period of time out of water, e-commerce

transportation mainly adopts the method of air-exposure transportation for crabs. In the process of

air-exposure transportation, factors such as temperature, humidity, oxygen, and mechanical vibration can

affect the survival rate and metabolism of crustaceans. To guarantee the safety and high quality of the crab

after transportation, increase the survival rate, and prolong the transportation time, Chinese mitten crabs

are transported using styrofoam boxes to reduce vibration, in which ice bags or ice bottles as cooling media

are added to reduce the temperature of the environment during express transportation. Conditioned

transportation allows them to have a weakened metabolism and be semi-dormant or completely dormant,

thus reducing the adverse effects of low-oxygen, stress, and other factors during transportation. However,

the transportation time varies due to different geographical locations, and the transportation time of

e-commerce sales is generally 24-72 h. The e-commerce storage and distribution mode of Chinese mitten

D Corresponding author: WANG Xichang, E-mail: xcwang@shou.edu.cn
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crabs is highly developed, and there is an urgent need to clarify the changes in biochemical characteristics
and flavor quality during the live logistics transportation process.

In this study, the e-commerce transportation conditions of Chinese mitten crabs were simulated by
placing female crabs in sealed styrofoam boxes containing ice packs. The temperature and relative
humidity inside the box were monitored in real time during the simulated transportation. The vigor of
E. sinensis was counted and evaluated for 24 h, 48 h, and 72 h during the simulated express transportation.
The changes in the biochemical characteristics of the meat of E. sinensis were analyzed in terms of lactate,
total volatile basic nitrogen (TVB-N) and pH, while the changes in the taste quality of the meat were
assessed in terms of free amino acids, taste nucleotides, and sensory evaluation. In addition, correlation
analysis was carried out on the vigor, biochemical characteristics, and taste quality of female E. sinensis
during the simulated express transportation. The results showed that with the increase of transportation
time, the temperature in the box during the simulated express transportation showed a trend of first falling
and then rising, and the relative humidity inside the box increased with the increase of the simulated
transportation time. The mortality rate of female E. sinensis was 0 and vigorous under the 24 h simulated
transportation, and the lactate and TVB-N in meat were not significantly different from the 0 h group, and
the bitter amino acid content in meat was the lowest in the 24 h group, confirming the importance of
same-day delivery of live E. sinensis. After more than 24 h, the vigor of E. sinensis decreased significantly
(P<0.05) and the mortality rate increased at 3.33% after 48 h and 40.00% after 72 h of simulated
transportation. The lactate, TVB-N, and pH in meat also increased significantly (P<0.05) after 24 h. With
the extension of transportation time, the umami, sweet and bitter free amino acid contents in the meat of
female E. sinensis showed a trend of first decreasing and then increasing, with the lowest content of bitter
amino acids in the crab meat of the 24 h group being 105.10 mg/100 g. In contrast, after 72 h of simulated
transport, the content of 5'-inosine monophosphate increased significantly to 97.47 mg/100 g, and the
content of guanosine 5'-monophosphate plummeted to 6.49 mg/100 g. After simulated transportation, the
equivalent umami concentration of female E. sinensis meat decreased and tended to decrease and then
increase with the extension of transportation time. The sensory results showed that the umami intensity of
female E. sinensis meat decreased after the simulated transportation. Correlation analysis of vigor,
biochemical characteristics and taste quality showed that the vigor of female E. sinensis was significantly
positively correlated with moisture content in meat (R=0.68), negatively correlated with TVB-N (R=0.66)
and highly significantly negatively correlated with IMP (R=—0.76).

In conclusion, the mortality rate of female E. sinensis increased, vigor decreased, and biochemical
characteristics and taste quality changed significantly as transportation time increased, indicating that the
optimal transportation time for E. sinensis under the current e-commerce transportation conditions is 0-24 h.
This study could provide a reference for the quality changes of Chinese mitten crab during marketing and
transportation, as well as a theoretical basis for subsequent research and practice on the optimization of
transportation conditions and quality control.

Key words Eriocheir sinensis; Simulated express transportation; Vigor; Biochemical
characteristics; Taste quality



