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Abstract

To replace the traditional chilled trash fish used in the fattening period of Chinese mitten crab (Eri-
ocheir sinensis), a soft pellet moist feed was formulated with minced fish paste of Collichthys lucidus
as the main protein source, supplemented with salmon mince, squid paste and phospholipid oil. An
L9 (34) orthogonal experiment was conducted to optimize the proportions of fish paste, binder and
transglutaminase (TG enzyme), and a pond enclosure trial was carried out to compare three nutri-
ent-gradient formulas with chilled trash fish. The basal formula contained 53.3% crude protein and
9.98% crude lipid on a dry matter basis. The optimal combination was 55% fish paste + 13% binder
+0.20% TG enzyme (A3B3C2), showing the best water stability. In the culture trial, Formula II (53%
crude protein, 9% crude lipid) achieved the best comprehensive performance: the survival rates of
male and female crabs were both 85.00%, higher than those of the chilled trash fish group (75.00%
and 70.00%), and the hepatosomatic index of males (7.01%) was the highest among all groups. The
results indicate that the soft pellet moist feed, with good palatability and water stability, can replace
chilled trash fish for crab fattening, improving survival and promoting gonadal development while
maintaining growth performance, thus providing technical support for the green substitution of fat-
tening feeds for Chinese mitten crab.
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1. 51§

HH AR E S (Eriocheir sinensis), SRRV EE . K 8%, /23 B B B RREF K= 258 M Rl HFRE =k
T R L e R BV RLRR 1] [2]. FHEE 9~11 F I G LM Bt 1, & IR R0 B v e iR
AR . BE S ERE ROVI AN BT AR (3], RIPILASKR,  FRFE ) AE B ALY 5 PR UK 5 B 2% £ DU SR PR I3
H AR, (HUKEE AR RIFA R B E . B IR A WL TG ek o] REA5 v i 5
R, HLAOMRAT T AR . RIE, RO B G A S B [4]-[6] 0 Bl 7 TR B A B B AR AR R A A K
&, DA TLECE R B AR UK ST O Rl T] B 7 b 2 60 R (1R A6 SR 35 7] [8]

BORIRLERRE S TR TR, o AR B R ROV T, $ZEEBIAS IR e, DORETEE TR AR 5771,
SRR G . AET R BCERRR IR kG TR SECE RN, BB S
W, BEDT AT RO AR AL, AR R B UL A A B SR FE TS RAF R 9] [10], {EAEH RS
BREH T N /> WARGE . ABFFE A E AR s s E TR RE O FR R, ot
T PRI N BT A ORI AR ARG T, S8 TE A IR A K AR e M, I DAUKEE f At HET 2 [ D9 5 IS
FRHEIRGS, VPN FE TR R T I B AERCR, DA e & R R4 S T R IR AR AR o

2. 55
2.1. REFEANE AT SHI&E
DL S A 36 00 3 AR, DA SO, SR TR WEAS A B AET YE R A R, I A
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ORI AR TR R AL 77 (72 1) e 77 A R0 = S AR v 2 AN R LR, & R (1) 84% LA I
A 5 2 ook W IR R & 7RI KA B IRUR s TG (4 22 Tt i e 2 ) A DR S BT A 2 1 i
FAWE, EE Rl R K R s SR E R AR R AR A B T 5 S R T AR AL
WL SEHATHRMEEIFRR. EREHUANRBIFE . SI&n, K. = a2yt FR
BHE, 58 RPIRE R I N Fda e Bl 8 iR A 35 5), BHCBURALET HERE, AEA VR OR A7, B
ZE, F 100 g WBARIS B AR 1833 g gy 3.42 g, THEFY TR RHE A &8N 53.3%. fHg
i BN 9.98%.

Table 1. Basal formula of soft pellet moist feed for fattening Chinese mitten crab

= 1. S YRR R BB

Jset BHH/%
1 70.63
=R 14.13
e T T 7.06
Ak 2.82
it 118 2.82
T A 1.41
EZ =200 0.56
#h 0.35
TG Jiff 0.19

2.2. AR TERRIERZIRE

EESHBRRS KBS KR B E 8, DL SRR BI(A) KA ERBIB, Em e 5 b &M
TG BERINE(C)NFE LR Z, KA L9 BHIERRR KT 3 HE 3 KFRE(E 2), SFEEAKFN: i 55%.
60%- 65%, FEE7 9% 11%- 13%, TG B 0.15%- 0.20%- 0.25%, RG24 L= pERANEE 100%.
10 g MPRLE T 25 CHKTIRIE 2 h, BUHHARGMNTEREREDTE, #% FA0kEiok.

Table 2. Orthogonal experimental design L9(3%) for process improvement of soft pellet feed

2. MPRIAR T Z B RIEIRIERIT L%

ERS A /% B & 5/% C TG B§/% THEE L
1 65 9 0.15 =3B RANER 100%
2 65 11 0.20 =30 PR 2 2 100%
3 65 13 0.25 =30 PR 2 2 100%
4 60 9 0.20 M =30 EERANE £ 100%
5 60 11 0.25 M =30 RANE R 100%
6 60 13 0.15 M =30 RANE R 100%
7 55 9 0.25 M =3B RANER 100%
8 55 11 0.15 M =3B RANER 100%
9 55 13 0.20 =30 PIAh 2 2 100%
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R (%)= (WA TH — BT E)/WIIHTE x 100%, HURFBAE PR A e L, [RS8 B
IR E G B SR EE L BRVERIRESTE,  ZRE TN &AL S P e

23. FEREEITSRFEE

TEIERCRIG SR b, JET 40— 1 SR 22 1 82 1 308 3R LB, TR AR 1 50%- 53%- 56% KA
5 8%~ 9% 10%[%] 3 NEFERRERC T (Bl — Foh = B =, 3 3), FFLAUKER A T & IESR
FEARES . Pk R Ag A . 35 050 . AR B R I EBE (29 125 o) FIHERE (2 175 g)3L 200 K, T-2025 49 H
15 HBEHL A 4 H, 2 0liEE T 4 A AR RS ITb s B e, A3 50 Ho B, 5645 3 m, ¥ 1.2m,
N AZEREE, VYR BRI 30 om &R G IDRLE IR R, 0 R P R . R A R] E A I K
Ji, PREFpH 7.0~9.0. ¥EfREE > 5 mg/L. &A <0.5 mg/L. TAHERE <02 mg/L. &40 BTN H
Bl WEESWERS HEEEN, REEEHRE, RIS EZ RIS, KSR,

Table 3. Experimental formulas of soft pellet feed for fattening Chinese mitten crab

3. BB REM R AR RE A S

R % B — BiJ5— 7=
i 69.65 70.63 71.78
=R 13.50 14.13 14.65
T T T A 9.50 7.06 4.69
A ok 2.50 2.83 3.03
Tl A 0.90 1.40 1.90
o #11 2.83 2.83 2.83
EZ 28 0.57 0.57 0.57
TG B 0.20 0.20 0.20
% 0.35 0.35 0.35

it 100.00 100.00 100.00

2.4. IBFRNE S BIEA TR

2025 4F 11 F 10 HFEFEURE, a2 & 24 ho BT RIK 3 5 E MR EGEHZE 0.1 g), 4t
THSHBGEZ, I T H A S R (WGR) MR E 4K 2 (SGR):

HH R WGR(%) = CRIYE — YIYE)/YIIIE x 100%:;
FEE A K2 SGR(%/d) = (In RIYE — In HIIJE)/FRFHREL x 100%:;
FEE (%) = HUE B HEREERL < 100%.

b Jo R B AL OME . R S FUAR),  EDCHS PR RT 4 B 2y AR FR E, U1 SO IR i R (HST) A
PERRFEEL(GST): HSI(%)= AFBEARE/AE x 100%; GSI(%)= VERRE/AKE x 100%. RE&¥HE KA Excel
AR S5,

3. &R
3.1. ERRIEARKPIREYS RaF
OBk AR T2 RIEASRIGEE R W% 4. 9 MLAH, HAE 9 (A3B3C2, i 55% + &7 13%
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+ TG [ 0.20%)/K 3 &%, MiaHmZ . TG BEbE, Mam AR, KhfaeEttmit: HE 5. 6.
8 KHPAREM AR 415 1 (AIBICHBHI ML 55 SRRt Kb faethm . FRRY], BIRmRit
B EK PRI L S EIFRC A a8 TG B ER B Ak, AR 35 1 SR T R RE IR X 2% 25 4
K RENE: TG MEA RN EAZERATE S, B B 5 WA, 0.20%H3 N &5y H .

Table 4. Water stability and texture properties of feeds with different combinations

3 4. TRIAEERIKRRE M KR

Baiasy HEHAE(A-B-C) KepfaE g ksad
1 65% + 9% + 0.15% % BRI %55, SERFAHL
2 65% + 11% + 0.20% BE G R TG BEIRTE, W& &
3 65% + 13% + 0.25% g IR 8 T SN T L
4 60% + 9% + 0.20% hag KA, EREE AL
5 60% + 11% + 0.25% = Ky REET]. B = RO AR X 2
6 60% + 13% + 0.15% K Wiaizae, Koadd, TG BfEA L
7 55% + 9% + 0.25% ek I BAR, RS S FIA AL, Jo i R
8 55% + 11% + 0.15% R KK, KEHE, 2 TG AR
9 55% + 13% + 0.20% R KD EAR, Kt A%, TG MpEE, WHER

3.2. FEALARITE T RMR

TR IR B OB AR B RS L2 5. FR0H 56 d Jim, AR KT T - UKEE tr 2EL A S OR 1) T £ 5(189.33
g), WH KNy 8.19%; BT —(187.45 g)« Bt /7 —(185.65 g) Gkttt 4 153r , 4 H R 431 7.11%A1 6.09%:;
W B o iy = R A B A v (162.04 @), 18 B FRGK 29.63%, Bt 5 —(160.32 g, W H 2K 28.26%) L /7 —(157.43
g, WEH R 25.94%) 5UKEEta 2 (158.24 g, W FK 26.59%) M. BIEFR I : BJ7 hE. MEERIERYN
85.00%, N&HEcE; UK A IERE B RO 75.00%. MEME A 70.00%, N8 HRK. HERBO5MH:
I R T 5 BORT 1 B 805 DATRE 75 = e v (6.7 1% 7.76%), T 88 FFF ik JEm 4 5 B8R P Jig i 50 2 5ol AR 5 —
AT e i(7.01%H1 2.44%) . SEA B G R AMEIR A B S 48hs, B 7 8 IERUR LIS 41
1, e ARUKEE AT E AE AL T -

Table 5. Fattening effects of chilled trash fish and soft pellet feed on Chinese mitten crab
5. KB & FRFAIARET B B IEMR

i3 HEEE
WA
ke WHF— WA O EAF= ks - B EF=
“EH R E /g 189.33 187.45 185.65 182.03 158.24 160.32 157.43 162.04
JFF I i = /g 11.66 12.08 13.02 12.72 8.89 9.52 9.09 10.87
IR /g 4.07 4.58 427 4.41 10.16 10.95 11.04 12.57
JFFF R4 25/ % 6.16 6.44 7.01 6.99 5.62 5.94 5.77 6.71
TENRFEH % 2.15 2.44 2.30 2.42 6.42 6.83 7.01 7.76
BRI ZE /% 75.00 75.00 85.00 80.00 70.00 75.00 85.00 80.00
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4. g

AP AT B FURL IR AR TR} DL FCRN = SO RO R AR, AR A LIS 84%, TR
EHIL 53.3%, FATMEFERSEANEFRGR: = CamRMELGEE S S EPA. DHA 5 & B AHA
e TR K 75 B, WEAR I v AN T FR 2l M0 75 O BENE, IR E IR F I B ik B BRI AR
(1] [12]0 S EAT RWT TR, R UK fo RTTC G EaDAh £ 60 £ i JS2 N ] 58 25 0 T 0K | RS TEDRE 131,
BORURLIE AR e L vk e 0 (115 B 1 S G S DR E SR, SRR bt BE B ST ER (L A ) . B
TR, JE I BRI R LA 3 e A TR NS ok B TR N 0.20%1) TG B, 7T T S0 R )
%, H BB DRERRAE K 5 ) ], AT 980D B VN R 7K 5 RS G o

FRP RIS 5 R TR, P MUK EE (R B R 38 H B = TS BT 2, (R MR S 3 D % A
%, X5 UKEEf 5 IS YK R . B FRA SR — . AT RIS TR R R R[5][6]. MINNNNSE (4R 5
[OIFIAIF TR B, 5 MR K fif £ 1 ] 8% 5 DR it 5% PR e R K IR B AR AR T, R R e vy o ) T DK B
MR ENRS, NS FREGRER AN AR S vKEFARNT . e % EEm HEN
R 5 T AR, H5 P BB R AR s (HICE FRA A 5 B WOR T, MATRHAEE £ &N
Xof BRI GEREAR T AT, AR BE AL Se A TR R SRR AR RS, X AT AR R R AR
PERRFEEORN SR B EEE N 2 —, WAER—HRFARRE R BT A ARAIE R AF A K B8R [
T B TS 2R AR T 2 85.00%, FL¥E ORI | FR5H ™ & 1 FR € o B BRI, o 7 MR MEIRFE 4(7.01%)
N B, LT UKEE 1 2H.(6.42%), RIAIZACTT RESE AT AR EREBEVE IR B o 6 AT VAT 48 JHF gt i o
(78 FRP B R R, MR BOR VTN B IR & R A O AR 2] [14]. B BB SE[3]
e T8 UK e IO O M AR AR S T IS R B R, MARHE S T T T = R 2
Bt vk e f 4L, ] e BORURL DR AR A L SR AN i R R L S R R B R E R R AR AL
R[] MARSE[7RIBR AT AT S5 (8]0 5T [ RE R B, 10 & TaDRE B AR UK B f AN 2 0P B AR G PRI R AN
B IR I AR, SR A — . AR, R Aegl s M R E XA R BENE L n-3/n-
6 2 ANEANNR T2 L) B 5 AR B B A o Uk, 782 ) DHAL EPA 5 REALA A B T OR s E A5 &
FCAS PE R AL 2R R [11] [12]0 ASHF FE 3Rt R} DL = S 1 PR AN £ O 32 B D >k UK, H DHAL EPA K&
O [ 5 e A A ) B T UK e fr, IXERGR LT G U7 M R BRI K B £ 2 ) IR
JEAit, AR EAAR R R 4H R S L S YRR O I B ROR R AT R I S A I DA IE,  AHEW H AT 8 HE
DU RS

PR ARME B, SKER . R, DA MEA G RT . FEEEER; SRR
GG JEM, 7 AP R E ERAUD B 2 IR SR . IhAh, EE TR s R B RO R =
SCHRE IR AR i, G T ik o T IR B, T8I PR RS PR AR TR XU SR B s ) T
Wit @R, JEETIRERAERMBEREONE. FERRKE, RV IRE
PEAEF= M B R EG, FEARE A A BR, ARS8 147 75 J5 25 M R I8 BT n LA IE . AR5 N
A eV ARG, R EESH, 5N IR 3BT B T G b, IR 45 S LA
JF R R ANPE R G T 12 . S B BR AL e S AR B i, FEXTILP . I J AP iR R A s MR . K
IY IROTEEE IR AT RGN, R A T A T ) S S PE A AR AR s[RI INE LA AN R JE P B A
AL FR A KR OSSR bR (A A AR Eh 55 ), DUBICHRE B0 F R I AR TRDAR ] 77 5 /K 55 1) S B A B R
PEANERIGE A TR A . BN S A TT B AT WA, WP AR SebrA r R g 54, it
— 5 A TP FRRURL R R PRI AT 888 77 G T (1 R e, D] 8 A A TADR R4 T B FH $ A B8 7840 R B i
A
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