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Abstract

An experiment was conducted to investigate the effects of peptidoglycan content on growth per-
formance and antioxidant activity of Eriocheir sinensis. Peptidoglycan levels of 0, 62.5, 125 and
250 mg/kg were supplemented to basal diet to formulate four diets. Each diet was randomly as-
signed to triplicate cages of 90 crabs with an initial average weight of (32.7 + 1.4) g for 42 days.
The results showed that the body mass, weight gain, and specific growth rate firstly increased and
then decreased with the increase of peptidoglycan, and reached the maximum when the dietary
supplementation was 125 mg/kg, which were significantly higher than those of the control group.
Compared with the control group, protein concentration, ACP and ALP were significantly increased.
The artificial infection test shown that the relative immunoprotection rate was highest in group
125 mg/Kkg, up to 38.22%, which was significantly higher than that in the other groups. All these
results indicated that the suitable peptidoglycan supplementation could significantly improve
growth performance, enhance the antioxidant capacity and antimicrobial ability.

Keywords

Chinese Mitten Crab, Peptidoglycan, Growth Performance, Antioxidant Capacity

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

rh A28 5 5% (Eriocheir sinensis) 2 F4 1 & B VR K L GFFR5E SR, |2 0 A T A < /K%, BRiEEESE,
ERMMER, IRZREREE R, TER, METSHTRREVNANY K, HIEFREBEATEAR KR,
FRIAFRMAEZR DY K. 2020 4 (HpEH S IHEL) TR, AR B IE E N 7R~ Rk B 775 i t,
FEEEE IS 400 12 7C[1]. BEE G R FEER A, T P N OGRS R AN 2 A e e
R n] B R e A AR R It e e 0, T LU e 71[2] [3] [4] [5], s A= KPR R A g IR 1 o
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5 4 NIRRT DU K R ARG, T3 RS2 nIn Lk B B Gk fie J1(6] [7], A s #E (8],
Se— PR Y 2 A HK PR ) Gege BsR R . H AT, SR T 2 FK T FREE B . T K S L B (Aeromonas
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F H IO g 7K SR BT ST )t B G o, R R AR R I AR TR R AF L0 R B, KIS KA
FLEE T4 5 SOD. PO I LZM S5 135 14 , o rb i S5 G2 458 11 AR Gra e b 88 119 S 328 (R4 38 T 1, 3 75%
Zhigang Yang Z5[LL]AF 50 % 50 1 R 7K AR B T 3G 92 1 R 175 5 Hh Ak 2 8 200 D S 2 R B R R S PR LA
Ri%s, A RRA e h 2 B8 G 52 S PR TR R Y TR IR SR ORE T AR Dy v 28 R I N R T )
WREARE R . ltami ZE[12] LUK S REFE H 4<% HF (Penaeus japonicus) & B LM HEXTIF A4 K . Kono £ Sakai
[13]43 WA i 565 Jok SR AT LA 5 2 6% (Paralichthys olivaceus) ' JIF 5 W 2 0% 25 1 1-o ROARIE R (R 23
TS M 2 e (A e W o 2 2 R [14] & B0 L ghise iR (Litopenaeus vannamei) 52 ik S84 e 2 )05 ,
JHF PR 3 R R B BRI (ACP) Bk BRI (ALP) G 77 R & 4 i, mI BBt i LA PN s Thie, b
SRHCPT AN (B

I B AEAR DT AR R AN AS R KCT ( BR ST rh AR g B e Ko vE e . MUIEBUAPLRE I SE R, IF
X0 AT R A B VA AR R e S, PR MR O SROBR TRk (1% r He kB o) SR B R BLRE .
MRS BT G P 3 5 R PR F R RR FH B L B At R AR

2. M5 %
2.1. FERERS

BRI RGN T REE T T X & BOK 7 IR IR S s Tu (R, P97 . 7R 5 H AR 9 PVC #,
PIFE ENERERZ I m, & L5 m. REANFRIE ST A ALK DK, FREE K EDTEX . 4
MRS X ST G, FRERT R R R o A . IR IR, R X R AR TE I 1 IR FREE R K
WA S5 RN /KR 26°C £3°C. K% 8 mg/L. pH8.1~8.3. A& /N T 0.2 mg/L. WASER £ /T 0.005 mg/L.
k7T 0.005 mg/L .

2.2. NI EMARITH

G ORI T R R S B E R B 3. JEMUPIAE ARy 30 g Z i) AR R R 4
JHBE 9 0.3 mo/L SRAERRREZIE 3 min J&, ERNIREAZGFRP LR 1 HEET ). ARI 3 E R
Fhebasin 62.5 mg/kg R WELL. 125 mglkg BREEMEAL. 250 mg/kg IKERBELLIL 3 AR AL HRALAN 1 AR
IAREREAR S I, RN ERABE 3 AN ER . AAfRHIES RS, SR e B R A5,
SRJE NG R FKERST, GOSURATHF AR WL R L TR -1 (26) ) A0 T.A% 2.5 mm x 8.0 mm FA
RCIREAREL, IFTE 40°CHF AR RS BN 10%75 47 . SEIR bkl eh (i RS ME t BioTech 2] 42/
JHRE A BT RUERE . W shiG RS0 360 K, IRSE T2 8(32.7 £ 1.4) g, BENLBIRT 12 5%
FAMA T, A MAEE 30 NI, ki 3%k BRI . IEA SRR L 42 d, M, 3
AKEERLL S0 AIESERR 7 FRIRINREE & B IR BE R SRR PRI 7 RIERRARY 1N BORM M, R4l
TETRFA IR AR 24 A RIE R B R — R 2 YRR EIRIS 1 3531 8:00 A1 18:00, 4 14 d Xif S8 BEHEAT PR
W AR 5L, AR R

R P I P HE R BRI 5 BRI [ R K PR A A, SRR PR R ACE SR RSNy L8R
H 37.3%. MM 10.6%. HK7> 5.6%. #izH 1.8%.

2.3. RESHEN

FEFRES 14 d. 28 do 42 d BENLRSE 3 NMEBEALA 1 AR & 3 H Seab B8 10 BT R ARAE &, T4 18
1:9 fRFIEL NN 0.85% 4 B EE /K #E4T4J3, T 4°C1500 rpm &0 30 min, WRHL i T 08, S5
BT RBEA AL, LB B 710000 52 o 2 TR R 5 A R 7 &5 1 WA 5 48 FH B AR (TECAN) 3E
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A7 S0 B I J AR o S R B DL SR A YL BB (SOD) . VAT IE(LZM) . FRVEBEIRIG (ACP) Bl
B (ALP) B i , 42 AR IR, 75 96 FLEEARAR S Ik, FHERARCOMEAT Rl e, #5270 in
FERCAFRUES BINFER Y 1/10; 100 uwl FESRAE 37°C 5)RY1E A 30 min 72248 1 mg By & SCA— AL,
JH1 Bradford 2l e KGR 10 8 IR FE o S ) 8 SRR SR T IR SR
2.4, RBRIPFYREE
BENLESE 1.2 775 42 d SLERHE X 30 A T2 N /KIEAH (88 cm x 50 cm x 73 ecm)H, X S S RN
Al R RBE R 7 d J5, HIREZY 10° CRU/MIL @ i SR 56 S0 B B =0 (60, ESTRE 0.1 mL/
W, KRR o AR EE K, IR R e 4, 177K 26°C~27°C, e R A5 16 d LT 1,
TR e CR A 28 . SRR BT 0 s A I B A AR S 36 8 o B AR, B AR T 28°CH KB 9% S5, LA
RAEFLERKBENL, THE SRS R 2 SE 00 BT FR I
2.5. EFRHE
AR KA AR T H AT
14T # (WG, %) =100x (K HEg-HIHg)/ HIE(g) :
7 2 (SR, %) =100 x (45 AU I B0 M i i ) a4 )
558 4K % (SGR, %/day ) =100 x| LnK () - Ln#IH) # (g }/T’x’“ R H (day) 5
RS G SR 5 (%) =100 [ 1 (Kb HRALIET 56 /3 RALIET ) |

2.6. $EBGITAEE
F SPSS it At 59 5 BT A5 Bl HE AT 05 2240 W FLE. 5 MEAG 56, 5 22 52 B3, BT Tukey £ H ELE,
BEMEKF R p<0.05.
3. FR
3.1. EKig#r

2eid 42 d SRS, PRV A B BRRE S R P ORI IN R 3R . SEIR B, HIE, K
s, HERWG). e EKZE(SGR). G (SR) EAeTHE MBS (L 1). 125 mg/kg kR BEH F1 52
I EEVL L 6 THRFRE R R BORARASINIK SR BE R0 2 S g6 B8 DL 4R bR 8 o e ME

Table 1. Difference of growth indices of Eriocheir sinensis for groups

1 pEgEREKENRER

AbER A FiK/em 5 /cm 1S g WER%  FEEKE®%  FEERI%

it B2 413+0.15 437+015 60.73+811 9491+333 1.49+0.38 90.00
62.5 mg/kg Ik HEL4  4.46+021  4.83+021 7823+4.12 13753+4.07 2.08+0.34 93.33
125 mg/kg Ik ME4L  473+026  5.06+0.17 885754 196.29+7.87 2.59+0.52 97.78
250 mg/kg JIk SR 434+017  452+0.17 649+193 107.27+753 1.83%0.77 95.56
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3.2. FTERER¢ALAEERIGHR

13 F S A R RI ME F vh AE R B 42 d 5, SRR AR AR o8 B BT IR R 2H 23 R R (IR FE I s

L 1o B ACEEEE R FERERT (B 221806 E S, 5XIRAM L, 125 mg/kg MK EEBELLAT 250 mg/kg Ei:ﬁfz
WL BT IR 5 42 Kiemi(p < 0.05), H.ET 250 mg/kg kM4 62.5 mg/kg Ik k4 SN SG 2218

MG, ZJETo R . K AR RSB T R IR 4 2R SOD i 71 SR AHAR LK (14 2), 62.5 mglkg
JERZEMELH . 125 mglkg Ik SREBE LA A ZH BE I [A] 2%, 5 14 RESAEE(E(p < 0.05); 250 mg/kg
RS AE A ST G Bta sy, o5 28 KIEFIE(E (p < 0.05), H. 125 mg/kg ik BHEHIE(E T HeH. &4t
HH AR R IR 2 LZM 75 D R ita (14 3), H 125 mglkg kSR 435 1235 v T R U] B
e 4L (p < 0.05) . 55 Ab 2] Fh AR 28 8 B T IR IR 4L 20 ALP 3% 71 58~ (] 4), 62.5 mg/kg JIkZEHE4L . 125 mg/kg
JR SR BE AN B S S B fE G a %y, 250 molkg JKZRBHZH 2 siia sl . % AbBR2H b He ok 25 T i i 2H 21
ACP % ity Ehtlfash, 25 42 RIFIAMAE(E 5), H 125 mglkg Ik bE4L B2 & T R R BN e

H(p < 0.05).

47 : 3 = AL
;F: L a2 b ab 3 62.5 mg/kg/ik SR pEA
S 37 a TT b
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Figure 1. Effect of peptidoglycan on protein concentration of Eriocheir sinensis
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Figure 2. Effect of peptidoglycan on SOD activity of Eriocheir sinensis
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Figure 3. Effect of peptidoglycan on LZM activity of Eriocheir sinensis
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Figure 4. Effect of peptidoglycan on ALP activity of Eriocheir sinensis
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Figure 5. Effect of peptidoglycan on ACP activity of Eriocheir sinensis
5. RRER#EXT LG EER ACP JENIHIS/NT

DOI: 10.12677/hjas.2023.135051 378 b k=


https://doi.org/10.12677/hjas.2023.135051

33. WEBRBRIW

B RS S A R R SR T AR SR B R 42 d S5, AT RIVA I IBE E S RRe S s, BRI ) % A TR 2R
Guitgh L 60 XA SE, 25 2 REPHISET 5L, 10d WIET R EJRIE N, 26 11 Kiggg, % 14
FILF TR, 16 d PN IAFIE A 10%. 1M 2% S0 2H7E 58 3 R EIAET, 16 d P IRIAE IS K 7338 22.20%.
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Figure 6. Survival rate of Eriocheir sinensis challenged with Vibrio parahaemolyticus in 16 days

6. BIiAMINE RS 16 d ARG BB ER

4. g

H s E NG EMESIY), S Z B HESI AT A ke S S ThRE, e ISR T e 5 1 4
PN AERE VR RE JT . HLARBUR RE 2 i & H AT sh W AR S v S R ) I B B bR . ARk
BAAER R e ) el 2 538 AT, X O AERE 5V Gl 1) 700 7E R SR R 2 8 b R H AR AR T
A IR AN S A

ARSI, MRS [ JOR SR A 0 AR R B B A AR AR Y AR B AR A, MRS I IR SRBE G
HARSREIE LY 42 d FRAEF WS BRI/ FSE. R, MER . R A KRR, iRm
PRERE G H A KR AR s, Hrb, KRR INE 125 mg/kg AbH4 AR o581 % T 5
Frdse At W B ARDIS) Hh 8 D0 3 2 K R M T 4 rh AR R B R M A K M i, X 5 TR RS [15]) 400 8 A AR K siig,
8} i BV T R BB T (R K B #1 (Larimichthys crocea)d: K. $RERrE B K& BRAC R 2% 52
IGAE AL KT IR KRG R IR, AR REREIARKLE S, XS5t 20
P, RSB A B SRR A D6 SR T ISR B A K AL H AT R A # Y4518 . A X FLah Pt
FERM, KRR LOE SR — AR A, — SR T 1 Y B A I S A 1 R AT B
PR ER, AR TEEES: FN —S BRI R B R B R O, 3 s A R A
2, NTEEMRAKANER . EX K= fe & KPR S 5 —F R A A ANERR, ARl — P,

XIFEIE[16]HF 58 & B0 JIk SR FL&h3E % R (Litopenaeus vannamei)#E47 LIS, VESHE &I SOD
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500 mg/kg JIKZRHH AT DA 2 £ = i £ (Perca fluviatilis) F1 40 i P 7 e Fi 40 1135 V25 B ity 0 RS ARIB 12 M
677, FE R G AR B VA R PSR AMATE I R BTt RIEARESR[19]8F 5L K
P B HE B B 2.2 52 = F 6 (Paralichthys olivaceus) FFF I ) ACP §i 1, JHE 5 25 1 = B IR A2 O IR )
ALP JEPE . ARBFFL, Wk IN 125 mg/kg JTKIEBE B35 18 1 AR AR SR B T R IR A 23 R B IR . ALP
TG 71 ACP 3% 7, Hr AR SR BT B I B (R HK BT RE )t 2 2 3 e . R AR B N AR SR I B HEBI Y,
HAr B AR A e, Ft, SRR R e e B e D P A BN E L E . AR5
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