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L-8 RUER IR R A = X h A B B I 7B M B 7K &
BT R BRI E AL BE TR =2 M)

wEA, wHEEZ, ERE, K K, k&, BE2
(1 IRR M R 2 R 30 R AR P2 A B R A SR IR =, R K IR TR R AR 5L 0,
e RFK R E R BRI B R, B 201306)

RE: W RRL-EARFEEHFMDY FLZEE D AT R RRRAME W E
Mo SE I BUAN 4R UK B O (16.58+2.20) gy b 1 o AL SR A AR, B Lo R 84L(L-€ AR fv
MTAE 3B &441), L4 A #3 H30de (1) L-& A B 47 B %R 244l L-€ &8 Fr k48
EL 2 4 B 0.36%(3E Al 4R B B BB 1) 0.47%- 0.73%Fn 1.05%(4 5130 H 1. 2. 3F0441),
30 dJE 2 A M 4 4148 By ot K CF RO B IR B9 T-AOCHFrSODYE M ;5 (2) MTE 4t 52 16441
BUPHNEFIRFISK B E 4T £ B R A X B A, CA)fnF R &HMT 10° mol/ R
(uM41). 107 mol/ X (nM41)#n107* mol/ X (pM#41). 44| T # 1R A 15K B, di & i itf & Fo
BB, 4 A1 2 dn b ACF . T-AOCHnSODE P o T #30K B, FF K Mk & ok 2 DLl
mAEAF. ZEREFR: FRBEL-EARG TP EAEENBEAXTFREAL D m, Lo
B %4 (4.62£0.20) mmol/L. M. 45, 0.73% L-4 4 5 t 7 £ 4 % 2 32 & AT JE SODVE &
(82.86£1.07) U/mL; £ 4T MTUA & LK Bt 3¢ o 4 4% 2 A2 oy i 4 K B A (R 1E R, I 2 A
B MR 7 RS E, H MY R K P i 35 (7.56+0.36) mmol/L, HEE F & TC.
pMArnM 4 o b Sk HMTAE F 1R B, o fF ik iR T-AOCH1 SODE M 0 4 B B Y & 2 1F
Flo H#, M4 %k RT-AOCFiSODYE 4 & # & TC. pMAfinM4 . A% X ¥, 14
RO73% L-E BB N AR RGP LA E B TAE L, EXBEXTHZ TN
W5 5107 mol/ A MTH LA 7 42 Bt ] /iy (1 d)4R 5 o e 4 2 48 oy s 4 K 7 Fo i A AL 86 7 o
REIE: g AE, LEAR; MEBEYRE, BEAT; RALESD

hE 4SS 966.1

{0 % W2 (tryptophan, Trp)J@ T A& 75 2 3
iz, TERNARES K, WANEE PR, &
B3RP SRR B LA . DAY I BEARDLAY
Hopr, LR = N A 2E B BT I A
S5 AETTIRE, 0 B4 Bk
BN U, I RORE RN R N A, B TR
5 A 8 4R RE I i 3R T 5 s e A e R
. HAEKRN & RKD, EEhEd K2 nme
R S AR = Yok R HEVE T o AR PR IR (mela-
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SEARERE: A

tonin, MT)J& (8 2 2 19 & 20 =9, Hurz4
AN EIHMTE S RS, K25 TR
T A= B RE A T, ARG L R R B g
P O P AN b~ NN 1107 N 0 7 = = =
SEVE BI I0L  SR  RE 7K Y B AR A
0 RN IR RO L A (P NE A G RV <[ P
IR . R P LR & 2H 240 M T S T R Y
REHE, JIr DA AR 0 DR 57— 5 1Y K F- A RE 4t 7
PUA R IE # A BRAR 2, b Ah, MO 5 R i 2%
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SUERMEACE AL, KE ™Y R S35
MRS ZE T fig S50 o 22 SCa A T Dk I
e IR 23 0 2 MILAAS R o AR5 35 L NS ke R
SERY A, BEIRHUR AR BE RS . IR AR SR 5T
KB, AREMEEE S5 IHE LR K
mEMEFTEL/DNRE MR ARG K, HEG
MBEA- 2 2 R, 805 05 BT & B R
VST A 2 TR R A e R I W B, BRI
NE e, (5 H A & @2 MR A sh ) 0 H 2 H %
28 1 WE 7K V5 TR B 5 A 6 UL HE o AR P
L, WA YRR FEE R IR XA SR
G K (XO-SG) A B 43 W 1) = 1B 381 3 (crusta-
cean hyperglycemic hormone, CHH)F J##x", HHi
LRSS, MTHE % i ik fill ¥ CHH Y B ORI 749 1f
WK Sainath%5E" e X R /K 8 (Oziotelphusa
senex senex)TEFMTIE K, A2 BREYIEIE
S MRAR E B A, M AT DA 5 590 o 40 P 1
A5 S & MUMAE o Tilden§ " HIE S AR M 7 4
MT R D4 & K VG A b 48 B8 (Uca pugilator) i IfiL
BEKF-

UL A AN H A BB AR R, Bl
1B 2 /9 [ R R e B AR Y OE E A AR )
AE, MR ALK A S 0y, ARK, BER
S R B TR AR R T, JF
COUE S H e 4 = e s b B AL RE ) o N 38
S ARSEUIESE R B, AEDRE R S 0 Y £ 2R T
VLR & FLYH XS HF (Litopenaeus vannamei) ) B} 4,
AL I (phenoloxidase, PO). i F Ak S i (catalase,
CAT) I 48 4k 9y )57 fL 1§ (superoxide dismutase,
SOD)IFEPE. LA, MTHE N EEST A LB 1 R 4t
A, AT RO BT A Y A B
o 7 81 B NG O St O R R = W s
EE I N TR S e B S o = o (S E PO 7/ B
F IR o Vargas%E!"HIE SEMTRE 4% 711 il 5K 11 B
(Neohelice granulata)lg it it A4k . BRI 2 4h,
MT ik BE U/ Zb B 23 5 A 2 ML R 7, By 1k i
ZURA, SRR P 2 2

ALK E LA B e
YWELIE (Eriocheir sinensis)VE WX S o M ILKE
TR R A8 AR R 7 PR T R IE A €8 2 R B AR
AR AR Y R W) I ——MITX Hh AR 4 B
AP RE A FE N, Sy e A GIUEE BY fit B R A 4
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PEHLR A o
1 MEETE

1.1 SLIREERESFHFEEIR

A 9 T K 2 S T R A A b Bk g A
AT . DU A4 U6 BT Y HEE (16.58+2.2) g,
TEANEAKRZGETEIRT do B IR AR
217832 L(K x i x =130 cmx60 cmx40 cm, 7KIF
25 cm), FHIEERMCE PVCEVE MR, H %
SEFCAAN A, K R I a) 45 0 w A R —
Wo LTI, A PR B Ak a1 d,
SCE A, R AERRAE19~22 °C, pHNT7.6~7.8,
A8 T4 A<0.05 mg/L, 1A fi#%>6.0 mg/L.

1.2 L-BRERIER % IRSLIE

Py o SR MIARFE R SE D R EE AR,
F03H L IH RN SRR R R B R T ) 5 Al e )
Z: WROSCHR[19-2 11X 418 2% 75 1 (Scylla serrata) Fl s &
VU R BREE U (Astacus leptodactylus) I TFFY, 1 FRERl
e gk e S L -0 0 R (1 24 4 b 2E R R A PR A
Fl), L SR B 53 ) R 0.36%(FE At i Ask R Xof
M2, 0.47%. 0.73%H11.05%, 43 BlkRic e
1. 2, 3F1441 . W h e BBy 44,
PBEINFAT, FAEAT10H0 8, JFxF Hak T4
FUECHE I (AR KL TE R ), AUl
T4 K 18:0053 B WA R L- (0 2 R e b}, 00
R R 193%~5%. 13530 dfF, R
T5%P9 RS I AR A Bk g iR R, AR5 A 1.0 mLG
PR S 2 N IE 1 56 — 25 1 S IR A il UK £41.0 mL
MM, F-40 CCLRAF; B K 8 e S
AR, SR A AR O IR, F 40 °C
ArEH .

1.3 #EMFEFIE

A T A TR B2 & (L) IS MT,
VT ToK OB, I H10.86%M# 25 4 B ER K 7 B (2
P B <1%)o K e U 9357 -4 © Cok A Pkt
TRAF o K AR B SRR 44, B B34
11, BAPAT30H, B HUEE T8:0053 51X 1 1 45F
AEFEER K (CZH) . 10°° mol/ 2 (uMZH). 10° mol/H
(nMZH) 11072 mol/ H (pMZ )y 4l BA 8 £ 14, 13 5
R R20 pLo BUCREESAESE M2 h, i
IH B AT TR DA T P R IR TR A LR, A4
PR BEAL P S HUBE IR U075 %IPRS (14 150 B A
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BRI, AR5 1.0 mLJC I T 51 45 A2 i 28
P R L AR 29 1.0 mLEY Mk, T—40 °C
PRAF 5 I 5 Pl B 88 e ) B0 TR AR, T
—40 CUKF PRI A o BLAL, BE1SKRAEL,
Joi o 5 LH R T X R KA . SR 30K B
F-10:004H Bk EL—40 °CUKARRAT
1.4 HEOH

A AR FERAER MK LA i T4 °C,
4000 r/minZ&F T 850020 min, B E W& (%) I
FH A o AR B TR IE S T I R A A I 2 3 )
o CH 2 1 S Tl — 3 40Pk A T 5 )W 5 It 2

JF PR 30 AL B ) ) 2 FREL0.2 gihq
FIRFIEAR . AT ML (m : V=1 : 5T 14 BiEh /K
Ja N A 285030 )5, F4°C, 12000 r/min,
2020 min, FH 1.0 mLJG B {5 2 I B () 9
Ji TR E O, B E B R O T R T -
AOCTHI SODE P 1Y I 7& (R ¢ 2 AR ) TR 5T
P60
1.5 HESRITS T

JIT A7 B0 321 R 7 359 (B 45 1 1R (mean+S
E)%/N o SR SPSS19.05 4 % 51 50 $hc 4 a#E 17 5 [
E 7 223 H71(One-Way ANOVA), #F]HDuncan [t 1
HEAT A W E AT, ER B ERKFER
P<0.05. % Origin 8.0%K {4

2 R
2.1 L-B8REEAMMT PGB SE MPEKFER
220

L-& R B AT dn A /K F 69 % A2 1R R
MErh e G BEE 30 dJ, 45 2 IR KT TG e 3 2
S (P>0.05), V142 (4.62+0.20) mmol/L(& 1),

o= @

N W R N

—_—

I 7K ~F/(mmol/L)
the serum glucose level

(=)

1 2 3 4
A5
groups
1 TEL-&RBRIARHIRGE
G B BR B ARk
Fig. 1 The serum glucose level of E. sinensis at the dif-
ferent L-tryptophan-supplemented dietary
1. 0.36%, 2. 0.47%, 3. 0.73%, 4. 1.05%

MTxF o 48 K -F 64 3 o) WK, AT
I W[5 K 1 = W o= = M T Y 6
8 1A 7K R 38 (7.5620.36) mmol/L, Hi{H B 5
FC. pMHAINMZ (P<0.05), i fE45 15K 30K
IF, 4288 2 ] /) i B 7K F- 20 06 3 25 5(P>0.05),
3 924 4 (5.57+0.36) mmol/LA1(5.36+0.31) mmol/L.
AL, AZH B B MIT T S0 I 8] ) 2B 4, o 7K
GRS, B uME AP TG 8 3 25 5% (P>0.05)
WMZH B 77 55 1R IR A B AP S 3 T 30K
{14 1l 8% 7K - (6.07+0.48) mmol/L(P<0.05)(# 1),

2.2 L-BEREMMTN R EEITRERE
Al

L- & 2B 3T I MR AR T-AOCAH= SOD M4 9 %5 vf)

A4 B th AR B S, PR T -
AOCTE i F 12 5 (P>0.05), HrPL-(a & 7N
e AR ) T-AOCH 5, 15(5.48+0.32) U/mL
(2)o WAL, AZHBE IR ) SODIE Y BE & il Bt
HP L~ SR VA N N L TR R, SRR

R 1 TEIRTE] % E e B BB Y I ARk T

Tab.1 The serum glucose level of E. sinensis in each group at the different times

25 groups

I fal/d
time C M M
1 5.15+0.22 5.81+0.20 6.29+0.10 7.56+0.36°
15 5.09+0.29 5.27+0.11** 5.56+0.69"" 6.37+0.34%®
30 5.11+0.32 5.06+0.32"" 5.18+0.12** 6.07+0.48"*

I FSNG FREARR R ARR ] R, B4 8% R B3 (P<0.05): AT KRS FRAFRRE—RE, A RHFZE R 23 (P<0.05)
Notes: The different lowercase letters in the same column mean the significant difference of the same group at the different time (P<0.05); the different
capital letters in the same row mean the significant difference of the different groups at the same time (P<0.05)
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*2 TEIL-B8REARHZIR/G L5 2 B I IR AR 9 T-AOCHISODJE 14
Tab.2 The T-AOC and the activity of SOD in the hepatopancreas of E. sinensis at the different

L-tryptophan-supplemented dietary

H7)  groups

ez
parameters 1(0.36%) 2(0.47%) 3(0.73%) 4(1.05%)
T-AOC/(U/mL) 4.07+0.73 4.41:0.43 4.5240.11 5.48+0.32
SOD/(U/mL) 56.00+1.33 70.4242.07° 82.86+1.07° 78.44+0.97°

W AT B REA R R 2 7 35 (P<0.05)

Notes: In the same row, different letter superscripts mean the significant differences (£<0.05)

BSODIG PR AT RA M F , 257 W% (P<0.05).
7 224 e ek L0 2 R S 0 8 5 0. 73 % ), A
Y B T I IR R Y SODY 4 3 TG ik 3 A2 £k (P>0.05)

MT5E I IE BE T-AOCA= SOD 7 14 49 7% 76)
EIRMISKE, C. pM. nM K uMZH 5% JiT i i
) T-AOCH) LA 1t i 1% 1 o7 X i o ks,
UM T-AOCH B % & T C. pMAInM4]
(P<0.05). H L, MMTH S5 &5 5 107 mol/ A
B, XoF AR % B T IR () T-AOC A i & 4 T4
FH o 10 Bl MTVE S [R] A FE K, 45 21 8 B M
Ah, FAFBEIR A T-AOCH & R R ## (K2).

mC =pM =M O pM

c -
ab b [T] b

a a

S = N W b KON X

JFRERE T-AOC/(U/mL)
the T-AOC in the hepatopancreas

IS [l/d
time
2 FERYE) & E P g E B AT R BREY T-AOC
HbR I /N B BN R R OR 22 7 B35 (P<0.05). T
Fig.2 The T-AOC in the hepatopancreas of E. sinensis
in each group at the different time

The lowercase letters in the figures means the significant difference. The

same below

EIREHMTE, C. pMHInMZY M T 5 i7
1 SOD ¥ JC Wl % 22 5 (P>0.05), 1M 4 R R 1T
SR 300 2 R 2 (WM B T R 119 SOD T 4 34(39.07+
2.78) U/mL, HAH 3 & T CHInMZH (P<0.05). 1
TESS ISR, AZH 88 JH 5 i (1) SODIE T AH L 25 1%
PR TR, A RHEIRAT B2 5P>0.05)
(%13)

http://www.scxuebao.cn

50 mC = pMm oM e M
-]
22 :
=25 30 T
jacnt
ozz 20
oz5
o=
e 10
E=$-
0
1 15
I [f/d
time

B3 T[EIRYE) =& E e 4 B B BT R AR Y SODJE 1%
Fig. 3 The activity of SOD in the hepatopancreas of
E. sinensis in each group at the different time

3 Wik
31 L-BEERMMTE MiEKE a0

IR 2 i S W B AL, 2 EhE
FR IR L. BB AE S — P ) e
MR, B T s W R . 3 AR OR BF ST K&
B, DRk S N3 ) €8 2R AT B = K Bh )
R . A RKPERE RIS EE BN 1. W Tejpal 5
WS A B, TR IS N 1.36% 19 (0 2 12 v g it
% ¥ INPL 8% (Cirrhinus mrigala)f 8 & . BLAh, W
FEAUESE, DRk At 2 R 0 VS N RE 98 43 i) B v L
2y X M ) A A R AL Y T ) ek 1 1 T (al-
kaline phosphatase, AKP){if 4%, 4K 1M1 H 1if B A
APt TR AE B FE s W P i F ST A R B T AE
A M RE DL S e AR VS i AR D T, XS
WS 5 T A AT IR AT B =

AT, SE S s 2K 3 2 CHH
W, K, B WA EEED [ (Macro-
brachium rosenbergii)®® 1 g 16 B MR (Nephrops
norvegicus)™ . 5. [ R EL MR (Procambarus clarkii)™
¥ 18 8 (Cancer pagurus)™ % W 72 8P i ¥ESE T
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CHHMTETE . BAE N —FhZIhEE K, v LiE
I R OB DR A B L v B T R T A % R R A
T PR B RS 0 . MTAE SR — P2 DA 14 32 D' 1 17
TG N S W R, AT LLE a3 T CHH A B
5 FORAEFF LR N MBERR S o 4 W /K F 5
W, SR DI S R, KR E,
M T 3B 1 i 1B 0 B2 B 4o b JBe 05 35, O fi itk
CHHA 43 Mh, DA$E 5 MBS Ko BE4h, Santos%
WE5 I\ CHH A e B B B % 1o A i el A%, JIF 5
7 LR K A A BRI U B, X RS
MR T A AR R A Rt — 2B IE 5K

AR SJ2 8 AN [ L - €2 2 R N A 14 ) e 45 DR o
B )S , HIRKEC 25, 2985 mmol/
L. {5 E B AE 05T 20k 5 38 o X b 4
RS 1) I S i B T 00 5 49 1008 (5 6 mmol/LAH
JEBY, AN, HoseiniZECUHFSY &N, FEAEE T
i, 28 IR % MR 48 B8 (Cyprinus carpio)s dF110 dfF ,
HimBKE LR EZES ., DAREEYHAR G
ZAR S I ) PR R LA I X R S6 d)s, i
WKL 0 3 25 5 . X SBEES LRI, IA kL
HAR I €2 R A K A s [ P (R 5 )b i A 7k
TR . BN, ASHETE K BMTX A o8 2
F4y AR K AN A 55 1 R I A B S A AR TR, T
X4 15K F30K B 1) MBS 7K ~F- T il . X 5 Ma-
ciel FPIFE 445K Mg FESIMT 2 him & 8L, i b
K- 35 B v RO BIF 5 25 SR — B T 40
A, 2% 30 v AR B 38 (S AE J65 01 PN (24~48 hyxf e gf
FEIE G W KA R PR . R L-( R R
MTAFE30 dfF , A 5T &I EANTH AR X b g
RS 1) IR K PR A R, A S MTAE L d
Asf X Hp A oY B 1 i K OF A HEPE .
Ut , A Lo R e 75 1 45 S st [ P 5 ) i it 7K
R EMTH K RIA T 2 — RS,

32 L-B8RERFMTX TR E L RE NI

At i e sy — A, S s 7e B R
WAEE S P e A —E R A b T7E % 3
AR B Aoy AW RAE B AR T TE B9 B ia
W, LR ™ AR R A S RE R A
PR K Y HEAL L AR op AR Wb SR 2277
— Sy TR PR O AR B A R D T-
AOCTENR N B 7 AT A AL Tl 2R G A AR Tl e R 5
2R, S WRALR BT AR AL BE ) B0 £8P AR
i, H R EAE AR 23 % A0 BR HLACAC 72

B HE G PR 4 . SODE A MR N — R E 21T
AACEE, TEReH A hARETE, AR H
AR RS AR FEN, BERAEN
TRBT A AP B 7 1H & $58 B AE PN, 3R &
GRS, SIRaERAMIL, T S
R 2 4% I & 1. 35 SODTE P M T-AOC . 42 i o 7E
BRI (Streptopelia risoria) W55 KB, G&EBR
AT 58 Il SODIG s HbAh, SO IR AR
TR S I Y 0 R S 4 S T E £ (Ceno-
pharyngodon idella) i 1 1) SOD{ 1 Fl1 Cu-ZnS-
ODIF ., T MTHE Ry BT A AL B R 5 1) sh &
VAo 2 —, ATLA Y Z R bRl
SODFI A+ B H ik i 4 1k W) i (glutathione peroxi-
dase, GSH-Px)%5 . L4k, BB =4 AFMK |
6-F2 I A0 Jiie AT I N- 2 Bt 3 -5- B 40 6 R TR &
MR . 3-F5 k00 o S5 T 2V AR 1P AL

AW 58 T RE TS L - 65 24 R e A 2 R
rh A G I JE IR 1 SODTE M, 4 Il ] BB 2 rh 4
WEBGE T OAARE, EERNEAERER, N
AR P A R 88 & . Ah, TEBESR
MT X H 48 G382 18 T T Ji e S8 Tk BE 7 1) 52 il I ¢
W, EHMTHE IR, 4418 IR T-AOCH!
SOD 1 34 LA i AR PE 1 7 X T o iX 3R W]
MTAE J5 I (8] N R 6% 42w v A2 9808 B8 i b b e
J1o HBISKE, 4B HUELRE AT
W&, HuMZEE R T-AOCH) . 35 & T H A, M
SODH PEHN AT I 22 57 . X 5 OR B T X4
G35 T I TR i SODTE 4 11 8 47 [ FsF 1] ) HE G 522 T
Wik A AE R 8 SR AR 2R SCHEN 7T R LA
PTG M B R RIS i, B A T R Y T R

, HAZFEM AN RS2, 2T
20 5 SODIIRE J1 o AL, GeihsSEM 5T &
B, MTHA] L4 & il o1& L A AR Y BT 41k Re
77, AHSE ALY i HR A AE — Be i [a] 9 H B A7)
AR

4 5

T IE0.73% L- €8 2 2 1) 1 Bl i 8 48 15 T A2 4%
BRI PUEALRE 1, BN I A KT ) 5 i AN B
s G107 mol/ HMT AT LATE & B [H] P (1 d)B /&
Hh AR R 1 IS 7K b A AL

THRATKEBARIHRE —FH.
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Effects of L-tryptophan and melatonin on the serum glucose level and
antioxidant capacity in the hepatopancreas of
Chinese mitten crab (Eriocheir sinensis)

XU Minjie, ZHANG Jiaxin, HUANG Genyong ,
ZHANG Cong, CHENG Yongxu, YANG Xiaozhen"

(Key Laboratory of Freshwater Aquatic Resources, Ministry of Agriculture, Shanghai Engineering Research Center of Aquaculture,
National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to investigate the effects of L-tryptophan and melatonin on the serum glucose level and antiox-
idant capacity in the hepatopancreas of Chinese mitten crab (Eriocheir sinensis), the female crabs with the average
body weight of (16.58+2.20) g were randomly allocated into 8 groups (the processing experiments of L-trypto-
phan and melatonin had 4 groups respectively). Each experimental period was 30d. (1) The feeding experiment of
L-tryptophan: crabs were fed with diet which added 4 levels of L-tryptophan, and the L-tryptophan percently for
the diet were 0.36% (basal diet, namely control group), 0.47%, 0.73% and 1.05% (named diet 1, 2, 3 and 4, re-
spectively). The serum glucose level and T-AOC and the capacity of SOD in the hepatopancreas were determined.
(2) The injection experiment of melatonin: on the 1" and 15" days, crabs were injected with saline (control group
namely C) and different doses of melatonin which were 10° mol/crab (uM), 10~ mol/crab (nM) and 10> mol/crab
(pM). Then hemolymph and hepatopancreas were collected separately for the determination of the serum glucose
level and T-AOC and the capacity of SOD in the hepatopancreas on the 1* and 15" days. In addition, we analyzed
the serum glucose level on the 30" day. The results showed that different levels of L-tryptophan had no significant
effect on serum glucose level, and its value was approximately (4.62+0.20) mmol/L. The diet which contained
0.73% L-tryptophan could significantly increase the capacity of SOD (82.86+1.07) U/mL. Injection of melatonin
into crabs resulted in hyperglycemia in a dose-dependent manner on the 1% day. Among them, the serum glucose
level of pM reached up to (7.56+0.36) mmol/L, which was significantly higher than other three groups. Moreover,
the injection of MT played an important role in promoting the T-AOC and the capacity of SOD, but only effective
on the 1* day. Compared with C, pM and nM, the the T-AOC and the capacity of SOD of pM was higher than
those significantly. In summary, 0.73% L-tryptophan can improve the antioxidant capacity of crabs, but the effects
on the serum glucose level are not obvious. The injection of 10°° mol/crab melatonin can improve the serum gluc-

ose level and antioxidant capacity of Chinese mitten crab for short time (1 d).
Key words: Eriocheir sinensis; L-tryptophan; melatonin; glucose level; antioxidant capacity
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