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Research on synergistic development of after-sales service and product marketing of feed companies

ZHANG Zifeng
Shi Jiazhuang University of Applied Technology

Abstract: Under the background of the new normal of China's economic development,feed companies have
ended their rapid growth and entered a new era of industry integration and low-profit competition. In the time
of rapid growth,most feed companies have formed marketing-oriented business strategies,and after-sales
service is only an additional form. This method is no longer in line with the current competitive situation.
Based on this background, this article first analyzed the product marketing and after-sales service in feed
companies and pointed out the main problems. Secondly,it put forward the reform of the company from the
three directions of the marketing organization,performance assessment,and team to build an effective model for
the collaborative development of after-sales and marketing of products. In addition, the important role of
Internet technology in the construction of a collaborative model of marketing and after-sales was also
discussed.
Keyword: after-sales service; product marketing; feed companies; synergistic development;
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Analysis and strategy discussion on the influence of informatization on financial management of feed
enterprises
JING Cheng
School of hotel management,Nanjing Institute of Tourism & Hospitality

Abstract: With the continuous development of information technology in China,the financial management of
feed enterprises in China has begun to transform towards information.The application of information
technology in the financial management of feed enterprises,on the one hand,improves the existing financial
management system and improves the operational efficiency of feed enterprises.On the other hand,it also brings
new challenges to financial accountants.From the perspective of financial informatization,this paper expounded
the impact of informatization on financial management of feed enterprises,discussed how feed enterprises
respond to the wave of informatization,and put forward corresponding preventive measures for the problems
that may arise in the informatization of financial management of feed enterprises.
Keyword: feed enterprise; informatization; financial management; influence; strategy;
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WANG Yu YAN Huiguo ZHOU Xinghua
College of Animal Science, Southwest University

Abstract: China is facing the shortage of protein resources, insects as a source of animal protein have attracted
extensive attention from scholars at home and abroad in recent years. The black soldier fly was a kind of high
quality animal protein source with high nutritive values and multiple active substances, which can improve the
growth performance and immunity of animals. In animal production, black soldier fly has achieved good results
as a protein source to replace fish meal and soybean meal in feed. This paper mainly reviewed the nutritional
characteristics of black soldier fly and its research progress in aquatic animal production, in order to provide a
reference for the development ofproteinsources.
Keyword: hermetia illucens; nutritional values; animal protein; aquatic animals;
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Research Progress of Leucine Nutrition in Aquatic Animals
ZHANG Yuanyuan WANG Liansheng
Key Laboratory of Aquatic Animal Diseases and Immune Technology of Heilongjiang Province,Heilongjiang
River Fisheries Research Institute of Chinese Academy of Fishery Sciences

Abstract : Leucine is a branched-chain amino acid and is one of the essential amino acids for aquatic
animals.Leucine,as the only ketogenic amino acid in branched-chain amino acids,is essential for the nutritional
and physiological role of aquatic animals.This article reviewed the requirement of leucine in aquatic animals,
the interaction between leucine and other amino acids,and the effects of leucine on protein metabolism,
antioxidant ability,immune function and intestinal development, in order to provide references for further
research of nutritional requirement, functional mechanism and healthful aquaculture on leucine in aquatic
animals.[Chinese Journal of Animal Nutrition, 2020,32(12)]
Keyword: aquatic animals; leucine; requirement; immune; intestinal tract;

W T BRI RAL K S YD AR AN BT T R #5E EEAE ] . SCBE 2 BE PR (branched-chain
amino acid, BCAA)J& T L HAFIK . HRRAMR. SRR 7w A IRA N R AR, 1
NP A B SRR I O 18%~20%, EETEE BN R R R AR A
AL, NI NIES S 2B a2 2202, A RAENA S RE AR AeEH.
ERETATSE DT B EEAR R, R —MIhaelE R .. REIRIEE RS R RS R LR
(target of rapamycin, TOR){5 F iM%, WIENUAE ARG MRS TIae. [F,
S B R AE I 218 1 AR SO a8 2 A T IR KT 7 5 T B A AR B ARSI 1K
YRR RE . SRR EE A, JiELRET) . RIEThRe. ik BRI, L
WIS Z IR B E IR T K DURENLER S FE R TE 0 T IR AT TR 1R 255 .

1 KB R AR F R E

SRR KT SI L TR IR L —, 2Rk = 23 F# (K5 £ (Ctenopharyngodon idella)(®],
E[ & 6% 81 (Cirrhinus mrigala)l!. EfJ B 2% i 2 (Heteropneustes fossilis)®. 53 & 4R il (Carassius
auratus gibelio var.CASIID)EE /K S K MERE . ki fb 2 ot B T AR 28167891, i
FRERK N ARG REINL 1, dRAT M@ FER N FHREN 1.29%~
3.41%, GMERIREIRI T REN 1.70%~2.48%. AN[E] SRk = Zh i s 2 R 7 R &
A, B 107%0, &% JEf(Oreochromis niloticus) )= MR i R EAH 1.25%, 1M1 5P
fiZ(Trachinotus ovatus) 5o 2 L 7 K = =IA 3.29%.  [F]— f FFAS [F] RS 17K 7= B85 55 2 R

7/

fi

N

mm
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P REMAE, AREN 2.25, 295.85 ¢ BT RART RED AN 1.52%. 1.30%, —#K
NG K77 B ) 5 B R 75 SR B 1 T RS A B o100, ARV 85 X0 7K B )5 2 R
TR BEWAE B KM, 2432 f1 B i (Epinephelus fuscoguttatus @ xEpinephelus lanceolatus) 7))
DI A, B EBUTRE NI RS, BIH S H IR 2 IR T R E N 3.25%. 3.41%!1Y,
BEAL, AN [E T S W 5 M K = S S R 7 R &, 0.38 g JLANTE X IR (Litopenaeus
vannamei) 7> Al UL IR 2 T ALY . S8BT 5, SR ER T RE N 2.36%-
2.48%!12131,
® 1 KB @R R B G RRH B 2 )

Table 1 Leucine requirement of aquatic animal(percentage of diet)

m *E ki) M IER wBRE £E 3k
Species Body weight/g Mode Evaluation indicator Requnirement/ % Reference
8 3 Fish
BEx 1.30
B Grass carp 295.85 ZRBERER mESE 1.29 Deng &'
A_EsE 1.32
HEE 1.52
J] Z=110]
2.25 i R 1.53 RERw
filcd rj] e
Hybrid Catfish 2L iresinR mE® Zil Zhao H1
GER I HEE 1.40 N
Blunt snout bream 2321 SRBMARR BEERKE 1.56 Liang &
- BEEKE 1.44 1l
10.2 ZRBMIAER LR Lét Ren 5§
. . HE 2.35
A8 Black carp 2.9 ZREBIiAER A E 239 Wu &M
R — IHEE 1.57 T
Indian major carp %40 —REBMAME EHELE 1.55 Abidi 4
0.60 ZRBWAEE HE® 1.58 Ahmed &7
REAHE o HE=E 3.25 . o
Hybrid grouper 92 SRR EEFERE 3.41 Zhou &'
BB aES n - HER 1.57 o i
Rad driin 1.42 ZREBMDET EAFEIRE 1.63 Castillo 5' #
BB 4ER Nile dilapia 1,94 ZRBERER iRE* 1.25 Gan &'
G 88 — HE%E 3.28  girny
Golden pompano 16 —REMAME BEEK®E 3.29 Tan
ENEMagag =y RE= 1.65 “
Stinging catlish 6.80 —RBMNART ERE 1.69 Farhat &'
9 Jian carp 7.88 ZRBIMDER BER 1.29 hag=
e L — sk EE 2.76 (221
FERE Japanese seabass 167.82 ZRBMAEE S 280 BBE
8.0 ARSI MR REE 2.39 Li &'
=EES e — . BE® 2.33 ; 1]
Nile tilapia L —REMARD [OESE 108 2.28 BLRE"
l;\ﬁ% 6.0 ZRBMAER IBE® 2.92 Li &™)
arge yellow eroaker
4RI Catla catla 3.75 ZRBMDER HE*= 1.57 Zehra &
A2 Crustacean
mtih e 375 FesmE mEE 221 Huo %177
Swimming erabs
FLARIE T LR = gEx 2.36 w2
Pacific white shrimp 028 —REMARE wEriE (% 2.40 Liu &
0.38 FregmE EE= 2.48 AEEE
0.53 Frme RE= 2.46 ERR™
BEF I 4F Tiger shrimp 0.02 TRZmMTIER BE=E 1.70 Millamena 25
- 0.90 Femn BEERE 236 g
A BN Tﬁﬁ%“ ]

Chinese mitten crabs
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2 AR HoAh S IR I AH AR

H T SCRE R R E A I L )3 i A ), 7E/KP= 3 B OFJR TR T k. 4
SRR 7 5 SR 1) % 5 At S R TR 1 i ) B e A Y 0 A D 9T
2.1 AR 5 HE IR A HAEH

Han 5B 233 AR CEEAR S E:1.6%. 5.0%; FE RS E:1.2%. 1.8%. 2.5%)ik
WU T SRR AR WA R SR AR E A KR KRR, B SRR MR
HAEF IR R & s, BRI A KR S A SRR & =N m e, e a R

BEN 1.6%. WEIR S B 2.5% M, 1 AR m R AR S BN 5.0%. AR E BN 2.5%
i, E RS L6% R RAMEL, 5.0% 22 RA ML . ma A, LR
S A3 BRSBTS =R R R G. AR S 4 R X BT (Paralichthys
olivaceus) T LA e BEVS TEAF/E R E ML HAEH, HRAREEN 2% HaREGEN
2.27%HF, ARG A B AR I T A B S R Y R AL g SRR R e A
MR R R 2 RIAFAE RS PuAE . 78 4L (Oncorhynchus mykiss)33 . 21 £ f: (Salvelinus
namaycush)BPH A 5T 45 2R S5 R .
22 FERS R AR EAEH

FUNTHEEEBSIR ] 2x3 (R AR & 1:2.58% 5.08%, FRATR S E:1.44%. 2.21%. 4.44%)
WIGHT 7T T Se A S se o A K ke . T AGBRIE PRI R, fESR R & BN 5.08%-
SRR EN 144%0, WER, Fe A KRR AR M TR AR R A
MR EIR S N 2.58% @RS BN 4.44%0), ARWTEE IS B & S TR R AR
FreE A, BTt R R MR E N HER . WA, MERER S RN
51, KIWA 1 (Oncorhynchus keta) ) 57 5 2R 7 R & AR I T 6,
2.3 mARE HAEERIEH KR

BT, ARBER A 1 fal Rl S 2R & 5 0.90% B LK i S 2 R . A IR 1N &
SEER O RN 2.50% 0T VS R YL b o R . AR O B TR o R
R T S PR, (ELP R S S B RR 1 B W T BT B A T o R B =N

AP INERHER. FRARNEREERKI. D RS RERREARS R

R WEBRAEETUER, AP RERESENT S, Hib 2 e R &
REBC. AAPRSEREN, WA S ZER S =N A, Fk 55 (Megalobrama
amblycephala) L7 H 57 5 280 BE 1 2 B 0l 25 PR AR, 0 I3 w45 2 IR 25 = 1) 2 Tl o A 381 el 2

o
Em
i
T ]1[
“H
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i
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KOOl APkl i v S IR B R AT 7 . (Mylopharyngodon piceus) UL @I Z IR . R e = IR
WE s AERER, HAFRERTEAR. AR, 2R, ANARNSERET S,
FLFRRERBTAR.. REAR. HER. 2208, FRER. HaRN & &R EE T
w7 PR R R S B LTS IR LA R R . SRR S B o R . (H
EEPREARMEEIAPRNER . PRS2, EEFR RS =TT &,

Hi 48 2 % (Eriocheir sinensis) LA @ R MA R & B T, 2288, IR,
MEER. SR RAERN S EWEZ T B Sz iR et sz HAth s B R 15,

N

Ck

18 3 EI R A S T DA Bk B R S R AN BR AR, R IR T R
AR BACEES, Z8 E, TR PR ER S Aot IR . AR AR SR

(aYay

ﬂ

CASTSEL NIV E D SN
3 SRR K B E A AR 1 5

SrE R Z 5 S SRS ALAR A B TR . R R B = s B A ALY R 2R T
VIR, MR, JIREAFRSE, HREARZESERIIA SRR S FEY, R
A B fa(Sciaenops ocellatus) A E IR & & H 0.90%$E = 2 2.50% 00, FHAFRTURE. H
WHRNFRRER &S X TRERM. Bk, B, RCARA, SERRRZ 8EEF
fIHIE . LY TOR R RA &, 4] T ek FAZPE A S6 HlE 1(SeK )R ik, FF
RCER 1 0 1) B AR T01637) 5 B R i =2 Bl B2 PR 20 A A B o o e R AR KR . AR
KR 1. R RAAEKE -1 PERRE RN, IMEEECNEFN 2R 240 f5, X
I} TOR FRiEE e X IR 3~4 1%, KRN TOR RS HA R EM
4 STEIRRIK 7 E ) G DI Re IR R

SLRMR R Z WK iE . . SRS B s ThRE, S ELE PGy
SR A B . BUA ISR I & ISR B A e P AN R, 5L
AR Z L BEEERREA . b, EHE R RS LR
3(complement 3,C3)J & &, DLAWEGEM ATEIR, BET IR WIS 5 Hrf9 B Ff s
2 7 R BN 1.29%; @ Mok = 22 JE m e & B 5~ EH 4l L /) 3 -8(interleukin-8,IL-8) . R 4R
S Al - -a(tumor necrosis factor-o., TNF-o) Y 2= K KA &, BRI R KA F 4N F
-10(interleukin-10,IL-10). #4 4t 4 K [X-T--B(transforming grow th factor-B, TG F-P)f3E K FKik
=W, AL, REARRER Z B B T Sk W I TNF-aff 5L R RIE 00, e R Tidb
] 1 2 PR HE 22 B (lipopolysaccharide, LPS) 175 5 #& 11 5 ¥ % (Labeo rohita) FT-4H i (42 %
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T IL-8. TNF-a. H4Hf/r%-1p(interleukin-1p, IL-1P)HIEHIFRIAR, &P RK T IL-10
3[R R 1k &, PRI Toll ££ 524K 4(Toll like receptor 4, TLR4){E 51 % Y] TLR4 % 5 [A T~ p65 .
BEFE MG IR T 88 22 R RIS R FE p38 A R FARA B, BRI R, S
Rk Z 5] K T8 SR SN, 500 T R o S 2 R ik = ik 3 PR AIR BN TR i 2 (Trachinotus ovatus)
IR 72 L i O o111 A s = = e 111 = SR P 0 L7 e e 3 e [ = R 2R |
BEEPE . C3 & & amiR ok = Bid &1 2 B3 AR M RAR BT R B A s B . IR A
. C3. #MA& 9(complement 9,C9). T &K -a(interferon-a, IFN-a))« JH A% R KR FE R ) 2Rk
B, AN SRR e e ThRe 0T, SRR MR . RTEE . R, &
BB E, FR R T EARE AL, B EE R R D ReRS), s Rk = il
MO T R R R H 055 T I R A5 A I e B, R ) SR B 52 4 e PR A S
Dife, HRERIET 4, 73 0 B R R T 2 PRI B JE £ (Oreochromis niloticus)if X 5% Bk
R R AT %, EEERBEREHIAS AR . aliR . oz TR A f a2 Bt
AL IR (RN A) A A ),

5 SRR K s A A e R

TEPESEH HE(ROS) AT RES2 51 E /K P SR SE AL 151407 1 22 R 3R LR R B EL &

GURIPUE A R G TP A A 1 P R Gl HLAR S A AL EE R 48 32 2252 Kelch #
PR A T A ¢ B o/ A% Bl T B2 A#H 28 Al 7 2(Kelch-like epichlorohydrin-associated protein
lo-nuclear factorE2-related factor 2,Keap1o/Nrf2){5 5 il B 5147, RE R = Bt 22 T
EH W miE . WA A B (malondialdehyde, MDA) « & [ #R AL 10 & &, FRACA B H ik
(glutathione, GSH) 7% 2 LA A 4 £ H8 5 A M1 5 AL B (copper/zine superoxide dismutase,CuZnSOD).
At H BRI S AL YD1 (glutathione peroxidase, GPx) ) iE 14,  FHoAE R HLEL AT B /& = & R sk = BX
it B Keaplo/Nrf2 {55 3B B 4K CuZnSOD. GPx 2L K RIA &, dhim PRk E b
e /71037, S R R = Bl B PR AR (4] Sk 5 175 A2 P E A BE 7] (total antioxidant capacity, T-AOC)
5 SOD. GPx. ¥ A M (catalase, CAT)FIiE 14, #&/m MDA & &, FFCZE T E2 MHKCH
¥ 2(nuclear factor-E2-related factor 2,Nrf2). [fil 41 & A ft.AF-1(heme oxygenase 1,HO-1). GPx.
2 EH IR #% I (glutathione transferase,GST). SOD 3K RIA &S], FEIR = T2 [F{K
YU S 62 113 SOD ¥t . T-AOC, &7 MDA & 820, SRR = B & FIK =R T8
(Portunus trituberculatus) IfiliF SOD 3514, $2m M DA &P, SER & B 1.57%~2.07%
i, BREARE2 G+ T-AOC. SOD iP5 TH, MDA & 8RR, S8 Erla, &
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TSR W] LIS Keaplo/Nrf2 {5 5 18 B8 52 /K - SR UG BEE 1, 2R B4R
A5 o
6 SRR IK TNV AIE KB R

B LE K P SAE R P B e T R S AR A, HiE LRI Re )
B R AL SE B A AR DG . (R, A R B 1 L LI R K = B AR K A . 5%
TR Gk = W3 AR T AR I T8 3 AR K R T M TE R AR KB TR s &, AR
Na™-K*-ATP fff LA 5 B Al i Al e Wile . Woue s B n s v i s iR 3 4

& % Ak 18 R B 4 K R T (epidermal growth factor, EGF). 3 i A4 K K 7 %2 {4 (epidermal
growth factor receptor, EGFR)ff) & &, EGF 5 EGFR 4i& Gt ia B EmMeB B RE,
T3 % 75 P Y P (5 e R s 42 g F) e S P4, SR B B = 6 3 I 7 0 B T o S R T
R AN BER AR, PR RSN BhAl, FREERVE N SRR R T Lo AR Rk
i R AR IE AN R, (R BE I TE B E B & i, B E BT oA E R fh e, b
TERE M IE KB, R B = AR 1 4 1 Bt 1 0 = 2 IR R P R bR T Tl R B 32 214
il AR Z BE RN E MBS E . KE, RERERER., RERR=
EIBUR= R (A S S =R =)L AN (00 AN /M 111 D=t SN 1 2 SV 1) AR )
MR BEAE 1.57%~2.07%N, B EREINEEEZ e i, B & AR s, Sa Rt
3 e ek oE B R T R
3. claudin 15, 49 A (occludin). 817N 8 1 -1(zonula occluden-1,Z0-1) 55 2 K (1) R 15
B, MRS GERE . S EE R P,
7 NS RE

AR, HARNRIFRT KRR, e T admadRn®EREN
1.29%~3.41%, UFEERIZEABRI T REN 1.70%~2.48%; 701 T AR SHER . F7
FRRE IR A ELAE BRI T se s o0 B AR SesE ThRe . UL DIREISEM . R
KA T BRI T, AR BR TR NS By, T e 2 AR K S IR S
W2, 5 HARG IR E TRV BAE R RIS EAARAN T A, AT SE AT 1 e 2
R (T RE LLACE FRAE AL, A7k =2l Sl R Or B R T RE 10 o 1 FF B4 S
22 SCHR I

£

& # H(claudin)b. claudin ¢+ claudin

JRSCFIELE (GhE TR ER))  ME s K EE: 2020-06-30 15:00:59
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MR
EERERNE AR 0 & KA FERRTER X K= 8T 40 & & KL RE (A E ST
BT B R E B EfRER Y

5T T BRI BN I K R SR
T ABAOY R 22 A 2 e AL 28 52 0 ) 3R FE ALK S AL e e A ) BRI T R SR

W OE: R B U BRI 2 B AR R S I NPT B X RS2 6T(12.15+0.03) g A=K AE K I AR 1Y
SO o RIS BT T T A R R TRDRL, f0k 2 D 0k R ZH Do, TRBG 2H 45 U B AR A8, 70 30l 9 7%k 4H Dy 14%
FEZH Doy T%REINAHVT R AL Ds 14%BKIIIEI FRZ] Dye M =AER HEE 30 B A, KRG 56d. 45H
T BRI E R, AR REL UG R. HALL S Do AL # 27 (P>0.05). D D: UL
HEEEEE S T HA S HP<0.05), Mg HE R, Hil =, S5EENESEM RS R

i 2 B ADoK T Dy 411 Do 2H H D, 4H B 3% T Dy 4H,Dy 41 83K T D, 41(P<0.05), 11 2% 7 45 2H A JH
IR BT 03 22 55 (P>0.05); ML K R & 0 & Dss Ds H W EART oM &2 . A 35 VRIS Iy A 2 g
BN Dy DAL 53 T Doy D2 41(P<0.05);Ds D 2R I AT 40 5 i 2 L AL 26 0 ) &5 3 7 1 D

Hﬂﬂm

+
%

D, 2H(P<0.05) H A HRZH (Do) 2 2 151 T~ D1y D2 2H.(P<0.05);Da 2K R IR MV AL 225 & T Ds 4H(P<0.05); F
JErH DI Ds Ds AR EENE /15 Do 4070 8 3 M % 5 (P>0.05),/H D; 4 /& F Dy 4H(P>0.05),D, H & 3% = T
D, H(P<0.05). £5_FJirid i e Sk 5 AR 70 04 5 b FE BT BR A RS B AR KPR RE . IR I RA TR
—E HIEHEAE R

KB WAL, MHVTIR, KEE0F; AR VERE; WHALAUHE

Effects of enzymatic peptide substituting partial fish meal and supplementing bile acid on growth performance,

body nutrients, digestion and physiological metabolism index of Scophthalmus maximus L.
Zhang Yu Gao Jiapeng Han Heping Xia Hui Li Xuehe Jing Bingyan Wu Yan Guo Ran

Abstract : The purpose of this experiment was to research the effects of adding bile acid after partial
substitution of fish meal with enzymatic peptides on growth performance and digestive metabolism of
turbot(Scophthalmus maximus L.) with initial body weight 0f(12.15+0.03) g.Five groups of isonitrogenous and
isoenergetic diets were designed.Fish meal group was the control group Do.The experimental group was treated
with enzymolysis peptide(7% and 14%) instead of fish meal as group D, and group D,,and bile acid(7% and
14%) was added on the basis of the group D, and group D, as group D; and group Ds.Every treatment had 3
repetitions that had 30 turbot,the indoor feeding experiment lasted for 56 days.The results showed that there

was no significant difference in weight gain rate,feed coefficient,survival rate and liver to body ratio compared
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with group Dy(P>0.05).The crude protein content of dorsal muscle in group D, and group Ds was significantly
higher than that in other groups(P<0.05).The contents of total cholesterol,triglyceride,aspartate
aminotransferase in plasma and alanine aminotransferase in liver in group D, were lower than those in group
D, and group Ds,group D; was significantly lower than group Di,group D, was significantly lower than group
D,(P<0.05),there was no significant difference in plasma total bile acid content among each group(P>0.05).The
plasma glucose content in the group Ds; and group Ds was significantly lower than the other groups.The
contents of crude fat and protease in the dorsal muscle of whole fish were significantly higher in group Ds and
group Dy than in group D, and group D,,respectively(P<0.05);the apparent digestibility of crude fat and dry
matter in group D; and group Dswere significantly higher than that in group D, and group
Ds,respectively(P<0.05),and group D, was significantly higher than group D),group D,(P<0.05);The crude
protein apparent digestibility in group D. was significantly higher than group D,(P<0.05);The liver lipase
activity in group D;,Ds;,Ds were no significantly difference compared with group Do(P>0.05),but the group
D; was higher than the group D,(P>0.05),and the group D4 was significantly higher than group D:(P<0.05).In
conclusion,the fish meal was partially replaced by enzymatic peptides and the bile acids were supplemented can
promote growth performance,fat accumulation,digestion and metabolism of turbot.
Keyword: enzymatic peptide; bile acid; turbot; growth performance; digestion and metabolism;
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A VR B AROK P S A IC A DR b BB 2 (LA SR I 1), JRATT Wi ST 3 B e A
i B AR ZZ 0 A Tl k) o 20Ky L9 R I 8% lh), 2 PRAIRIL AR KAt R, B 16961 22 ™ H 521
R SE A (19 i BRSO S TL BB, DRI BRAT TR0 5 L 051 355 4 Q0 4 S5 6 e A 10 LT 1R 65 ol
AT e 52 B FE .

FEL PR — P PR O vl o R T 5 5 P A A 58 T Ak S 00, SR R ) S B 4
JIEL TR RE % (I 3k JIg o (T A AR, 72 TR T ATLAAR i 107 1 90 A A R i A v ke 2 AN P B (1 1
U2, BRI, AR DURSE SO B TN 5, TEANIR] LG5 i AR o 5 AR Bt 2% 1 T AP 78 IR
W 7 X RS 0P A KR RE L YA i s R AR R
1 MRS 7572
1.1 156 RS a5 ie Ty

R AR IR 22 2 5 i K AR R A BR A ], EEE IR WK 1, BRI IR b 4l Il S
H 2 e MR IR A R o BRI JFORHE MR IS 1 60 H 7 44 HRC 77 v HL 9B 08 & -
ANKEL 20% 4K BE 2], AL RWLET T TV R AL A PR AR YSOMT-2) i il B A%
KZ) 1.5 mm FBORCIRTAEL,  HAABET 12 h J5(WEK S 2%), 4 FHT-20°CokAE 4 H -
IR AL 77 F1 3 BE 7K LK 2.

B 1 WRIKEEE SO (T YRR, %)

HEB(CP) 62.07 || #IEHI(EE) ==
TR ILER(EAA) AF LT EHEER(NEAA)

e EiMet) 0.66 || B (Tyr) .
A Tip) 053 || £ &H(Sen E
B E(Val) 369 || BHEEGI) a0
SRS (Leu) 265 || IB&EHEPro) 3.94
EEE o) 513 || HEHE(Gly) 3.22
B (Thr) 2.58 || PIAEE(Ala) 228
PN B ER(Phe) 3.08 || FHLEER(Cys) 145
%8 B (His) 177 || RAEEE(Asp) e
B R L) i

$i§ 2 ER (Arg) 3.99

# 2 IR RS 7K (T 5 B Al
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ll';%.Héﬁ 13 (%)

a3 52 46 38 46 38
ta il 3 37 43 3.7 45
et fic 0 7 14 7 14
4y 14.39 12.69 12.89 12.64 12.84
B 7S 0 0 0 0.05 0.05
Al 30.61 30.61 30.61 30.61 30.61
(R 100 100 100 100 100
EHEART

FHA I (%) 50.26 5021 5091 50.24 50.64
HLNE (%) 12.33 12.24 12.59 12.02 12.15
HL 41 (%) 12.15 12.26 12.23 11.49 11.24
Bt (MJ/ke) 19.98 19.83 19.67 19.82 19.66

e LTUREONET AR AL IR 70 000 mg. S 170 000 mg. K 30 000 mg-.
YR/ 10 000 mg. HA4EAEZR 1%, EEHYE 0.5%,VC #iE N5 0.5%, —F 4% 0.01%,
FACIETR 0.5%;2.1% 5 & 24 24E R % UUEE 222 mg.VC 111 mg. iZ R4S 83 mg. VB122 mg.
VB,56 mg. VB¢6 mg. VK 6 mg. MR 2 mg. VB120.03 mg. XK 0.6 mg. BifRa-4 B M
44 mg A4 3K 9 447 mg;3.0.5% S0 WL I AR : FLERES 2 371 mg NaH2PO4-2H20 210 mg-
NaCl 161.5 mg. K2S04819 mg. KCI 329 mg. FriFRES 191.5 mg. FeSO4 7H0 53.5 mg.
MgS0O4:7H20 221 mg-ZnS0423.5 mg-MnSO4-H>0 1.65 mg. CuSO4:5H20 1.1 mg. CoCl>-6H20
2.15 mg. KIO41.1 mg.
1.2 5w AR

A A N FERITARE Do, FoAt DU ZH 7370 35 LU B AR ARy 7%Diy 14%Day 7% I0AE
IR D3 14% MRV ERAH Dao MRV BRI INEAN 0.05%, A= A40 Z4/E a0, 5
FRGEET ok B E FSCEAME R R AR, FRIA RIS AT bR K 57 2 B K r 4 5
S S S S AT . R A KA (40 cmx50 emx60 em) A= KA, ok kEE
i £ 7E 7K R AR N B 72, PR DI TRDR (R 1 >50%, R HT>10%) . 28 5 BEHLEkIE R N5 5],
PR R A AR 5T M (12.1520.03) g HIRZE BT 450 4%, BH=A"FEE, B0 NEEN—
IKIEFEIN 30 et . FREAH KA BINEIK, EHEERG0E)%0, LIdEINETE. TTIE. WIEM
WA ARG, FERGNENRKRG, BAFREMN 24 h E54, &K 12h BT
REOR, AR5 8:00 ARG 8:00 T EHMRM X, M RMEE 1h FEWHFIREIEMZEME, HT
HRL RS BERBIKENEADN RGN 1/3~1/2. R RINEKIE, ERRI L
BEEAEDL, BT —RIEA. pHAE. HA. WA . w56 N 8 M. 77
VA REKIR(17£1)°C, %A & E(8+0.3)mg/L,p H fH1E 8.0~8.6, 2 %.(0.49+0.12)mg/l.
1.3 FEaREE

RITTAE 4 FJE T aaWCER 5, BRI EEMRAAR) 1 h 5 Sk th B PH SR 5 7 P R W o



B MO SZUZEE, ON-80°CUKAR T A TIHAG R R . XIS R 5, KRR
24h, AP REFFAEIK FEIRERNKRMA PGSR E . I, AT SRR
KARPR A 2 Y HAFIRG E AR KA A KRG BENLIL ) 3 264 MS222 I =
TR . HELS R G ER 4K, AE, FATIFERREESER, R5H 1 ml
— MR S 2 O B ) R B bk A 1f, 3 4°CUKAR W I IS 7E 4°C 3 500 r/min
B90 10 min, B RIS T MR AR R &R . Hi =88, SRR AR, SR ER) AR
AFEAR BRI o 3 HOCFF U FH A B R KB J5 F AR TR 73 JE R, S JS 4°C. 2 500
r/min 250> 10 min BCEIFWBA T ACARE R VR ORI . B e &) BOR S 8P 3LA FH T8 WL
B RIS A o
1.4 FEFRIE J772:
1.4.1 AKAERR > bR
PR FIGRLREE B3 43 AT 2 B AOAC Y1131, IR} B S8 i = S0 0 1) & i P B
ST TAR (24 [ thermo A 7] i CAPQ)f HY .
1.4.2 WHAAREIBEFE bR

JFFFE i T B (LPS) R HI b i« B 2R FIBE(PPS) R I S A/ e 6 ik AN i 3%
WHEEBHGOT) A WA M (GPT) R IR % M P4 &) 8E(GLU) & &R ] DNS et
PFE, S HEEEE(TCHO) & £ R A KEHENE, il =E(TG) & &K F H it A AL B
E, RBTTRR(TBA) & &K A BEE R L, AR E AR & RSS2 0E . %
Foft Bl b AT 2H 2 e 2 o e DN 448 FH T g AR R P A R R S e, I
FAACTEIRIL TR B2 By IR LR B AT .
1.5 HdE st

5073 H BTG B 35 18 F SPASS17.0 4 BT Sk 4 B, SR FH 50 IR 35 77 72 43 #T (one-way
ANOVA), 45 B EIR8 NP ELPRUE 2 (MeantSD.)”, &40 A1 B 2%, F# ] Duncan's
PRHT 2 BT, BEMIKT N P<0.05.
2 ISR
2.1 BAR IR AR o FK A TR R Rt R 22 B A KM BB 1 S (L3R 3)

3 WA IR RS 20 20 B 70 I oS R SE B A KPR RE ) I

o>
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T H Da D, D, D Dy

i REFCR) 1.51+0.01 1.59:0.01 1.60£0.06 1.64=0.24 1.49:0.15
FEIEF(SR, %) 100=0.00 100=0.00 96.67=3.35 100=0.00 1000.00
8 (WGR, %) 92.31:1.29* 87.96:0.64* 83.04-0.57° 96.00+7.94° 88.93:7.76*
FFA ER(HST, %) 0.730.08 0.66:0.11 0.85+0.11 0.740.09 0.77:0.09
AEHEEE(CF. %)) 11.74+0.26° 12.86=1.18* 13.19+0.53* 13.07:£1.36* 13.62:+0.87°

T [FATHE R bR o BB [F) A BER R 22 AN 3 (P>0.05), ANFVING P REROR 72 57 35
(P<0.05); N&[H.
HH3% 3 TN, & iae 20 1Y o 22 5 0] I ZHAF LU 0 S8 38 PR 72 R (P>0.05) . & ZH IR AR R 3. i
AL TG R EVE 2 R (P>0.05): i In AR LSS & T X EZH, H Da W3 S T R
(P<0.05).
2.2 B AR o (0 B AR Fe IR B RS2 BT 4 23 R oy IR el (L3R 4)

K 4 BEARIR AR 2tk S A 78 R RN KEE A o B RE MR (TP i 2 il %)

it D, D, D, D, D.

2EHEAMRCP) 64.89:0.07 63.42:1.80 62.9410.37 64.62:0.33 64.01:1.52
A iRm(CE) 10.5420.10° 10.400.21° 9.6420.19" 11.23:0.08 11.1620.30°
L 1K M Ash) 17.63+1.00° 15.59:0.09* 16.29:0.15* 16.88:+0.4" 17.83:0.55°
447K 4 (Moisture) 75.77:4.5 73.67+4.01 75441.19 75.15:3.44 76.131.11
HAHIER(CP) 83.8420.60¢ 84750045 8376043 85.0320.26° 83.08-0.28*
EUIECF) 6.91:0.52° 4.78:0.24° 257007 5.53£0.34° 6.59:0.15"
BN (Ash) 7.20:0.49 742:0.72 7.65+1.21 6.64:0.44 8.17:+0.80
B LK A (Moisture) 78.90+0.79 77.70+2.28 78.5240.37 78.19£0.25 78.53:0.26
HTAERLAR(CF) 18.12:0.38: 2297:051¢ 26.5140.36" 20.36:0.02° 2047:0.30°

HI%% 4 A5, SAfMEA. K ME VIR TC R E 2% 57 (P>0.05),D5 Da 240 IR
FREZE ST Dos Div D2 2H(P<0.05);D1+ D A UKL A & &8 2 3% & T HAth4H.(P<0.05),Ds.
Ds 4 WURLIE WG & 25 BB & T Dis D2 ZH(P<0.05);D5+ Da 2L AT F KL AR i & 243 ) 2
&+ Di. D24
2.3 BEARICE A 3 0Ky Sk S8R R R 22 B R T AL R S I (L3 5)

5 BRI AR 2 ok b 7R IR R K SE SRE 2 1 o IR I 00 o R WV 1 2 1 52 1 (%)

) D
HERFRERHLEADCD) 0.96:048 8241038 7655:040°  83.13:028°  80.14:067
HERIR W LFADCE 9740:075  S413:173  T26%:07F 90602700 86211178
YA % ADCD) 9075:012 51026 036016 600006 5358016

5 a5, Ds. Da@HEA. BUATYRMNRWELRE 5 EEEST Di. DA
(P<0.05) H. X} FRZH 5 2% 75 T D1 D2 4H(P<0.05); D 4LFH 2 -9 W0 A0 8. 35 = T D2 4H(P<0.05).
2.4 FRMEIRE AR 7 ks K AN FE AR R X R ZE 6T 1M1 2K+ GLU.TCHO- TG F1 TBA HJ52Ma( L
% 6)



% 6 A[ %1, Dsv Ds#H GLU. TCHO. TG F®E7 A EEMKT Di. D24(P<0.05), %
‘H TBA & &G 12 7(P>0.05).

2.5 W R B ARH A3tk B b FENR R RS2 B U i s g A0 5 2 g AR s (6 7)

HZ% 7 050, FFAE Ds. Da AR Wil PE S Do 4170 B3 1 % 7 (P>0.05), {H D34l
T D1 4H(P>0.05),D4 H 2.3 = T D2 H(P<0.05), BEEMEMED:HEES T Did, H Dy
HEZEET D 4(P<0.05).

2.6 BRI EACH o k) B AN FERHY B K SEBEATIFE GOT. GPT HIZMA(ILE 8)

& 8 A4, IM¥H GOT MAFIEF GPT & & D:ALEZMT D4, DsHEZEKT D,
ZH(P<0.05), XfMEZHEZKT Di. D2 4H(P<0.05); M3+ GPT & & Ds HMLT Di4l, D4
HILT Do, HERARZEP>0.05); I+ GOT & & D: KT D14, DsHBEMKT
D, #1(P<0.05).

K 6 BEARE IR A 43 ok AN FERE R X RZE E I K GLU. TCHO. TG F1 TBA K520

%’éﬁﬁ[ﬂw mmal/l 2494002 223:00  275:008  182:001°  1.86:008

S HEEBTCHO, mmol/) 182:0.02 216006 240:004' 098001 L12:0.00"
13“'}’}11 =BHITG, mmolf) 0706001 L12:002  125:001°  043:0.02°  066:002"
SAITHEETBA yumol/) 1.11:0.12 1.24:0.12 L11:0.11 1.21:0.05 1.31:0.17

R T MR ACEE 20 80k B kb FERE RS K2 6 FHAEE s s Pl A 15 2 1 AR s PO R )
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Effects of dietary replacement of fish oil by vegetable oil on the taste quality of

Chinese mitten crab (Eriocheir sinensis)

CONG Jiaojiao HAN Xinyuan YU Lizhi WANG Hongli WU Xugan WANG Xichang
College of Food Science & Technology, Shanghai Ocean University National R&D Branch Center for
Freshwater Aquatic Products Processing Technology (Shanghai) Key Laboratory of Freshwater Aquatic Genetic
Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University

Abstract: In order to study the effect of dietary replacement of fish oil by vegetable oil on the taste
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quality of Chinese mitten crab, vegetable oil (W(soybean oil): W(rapeseed oil)=3:1) was used to
replace different levels of fish oil (0%, 50% and 100%) to make three kinds of feeds with equal
nitrogen and fat (F1, F2 and F3, F1 as control) to feed adult female crabs (mass 95 = 10 g) for 70 days.
In this study, the proximate composition, the content of free amino acid and taste nucleotide of the
edible parts of the three groups of crabs, and the overall taste difference by using electronic tongue
were analyzed in combination with sensory evaluation. The results showed that the crude lipid
content of meat, gonads and hepatopancreas of three groups of crabs had no significant difference
(P > 0.05). The crude protein content of hepatopancreas of F2 was significantly higher than that of F1
and F3 (P < 0.05), while the crude protein content of meat of F3 was significantly lower than that of
F1 and F3 (P < 0.05). Compared with F1, the umami and sweet sensory intensity value as well as the
total amount of taste nucleotides and equivalent umami concentration in the edible part of F2 were
increased, whereas those of F3 were decreased. Moreover, the content of umami and sweet amino
acids of gonads and hepatopancreas of F2 were also increased. The above results showed that
replacement of fish oil by 50% vegetable oil in feed not only improved the nutritional quality of
Chinese mitten crab, but also enhanced its taste quality, which provided a reference for the
improvement of the taste quality of cultured Chinese mitten crabs and the development of fish oil
substitute sources in fattening feed.

Keyword : Chinese mitten crab; sensory evaluation; electronic tongue; free amino

acid; nucleotide; taste;
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Tab. 1 Feed formula of experiment %

ik} Ingredients F1 F2 F3
i Soybean meal-46% 24.35 2435 24.35
32HA Rapeseed meal-36% 15.00 15.00 15.00
1) Fish meal 20.00 20.00 20.00
¥FE Shrimp meal 6.00 6.00 6.00
WP % BER Brewer’s yeast 6.00 6.00 6.00
[E# Wheat flour 16.00 16.00 16.00
Z 5 TRl Mineral premix 0.25 0.25 0.25
ZYETRIRAL Vitamin premix 0.20 0.20 0.20
IR 445 Ca(Hz POs)2 1.20 1.20 1.20
SALNEHH, Choline chloride(60%) | 0.40 0.40 0.40
EH =< Betaine 0.15 0.15 0.15
1% Taurine 0.30 0.30 0.30
35%4EE 3 C i Vitamin C ester | 0.10 0.10 0.10
%% E Vitamin E(50%) 0.05 0.05 0.05

g Lecithin 2.00 2.00 2.00



5 7 Fish oil 8.00 4.00 0.00

.l Soybean oil 0.00 3.00 6.00

32T Rapeseed oil 0.00 1.00 2.00

H %4 Composition

K% Moisture 1142+0.33  10.66+0.12  11.43+0.05
# & A Crude protein 39.51£0.19 39.31+0.13 39.66+0.20
HJEN; Crude lipid 8.27+0.08 829+0.02 827+0.04
IK4) Ash 12.05+0.27 12.47+0.25 12.08+0.60

1.4 LW T
1.4.1 EARpHME

K53 Z 8 GB 5009. 3—2016€ & it 7K 73 H I 5 Y ) BT € 5 K73 21 GB 5009.
4—2016 (BRI EINED) K7705E . HEEZ I GB 5009. 5—2016 (&M E A
g Y IEL G E BRI E ; ML T 218 GB 5009. 6—2016 (£ & A BRI (0 5E ) 147 v
ik 2% IR HUE I -
1.4.2 BEWH

AR AT AR AU T4 SR, 3 EORT 8 e £ I #A 7 AU(FOK 2 20 min). BRI R IIE
IV E I E AR 10 45 J5 5 2r), SR ARoR B nl (AL I ik L EITBR . TR SRk 4
ANBERFE AR HEAT BB SR 4T 20 . HRYE GB 12313—1990 (IR 20 #r J7 6 RUR B THIRG 56 ) 43 S
AR RAT 7, O=AAFEAE: 1 =NIGFrT R 2=55; 3=rPag; 4=51; 5=1Ruk.
1.4.3 BHFES

S Gy 0S50, o BRI B A UR PR P R AT T R R A5 2.00 g(RE#f 1 0.0001 g),
PSRRI 25 mL E4EK, #7755 min FEEFE 30 min f5 72012000 r/min, 15 min, 4°C),
SUEERTE R LD EAPR, GIFPIIERUS €A R 100 mL, B S mL 2T H & R
e, JF 2K E A 2 80 mL, £ F IR AT T AT IIE « FFAFE L EE RER (8] 120 s,
s RE—ANEHE, RIS AL B FEE 120 s (R AR B 0 SR AR 508 .
1.4.4 R R AR 2

S (TR, BRI A A L R BRI R % 0.50 gCRE 21 0.0001 g), S
5% =& OBRER 15 mL, FE A1 E 7 15 min, 4°CUKFFEE 2 h J5 A 2.0 (10000
r/min, 10 min, 4°C), H{ E/&EW SmL, I pH £ 2.0 J5EAZE 10mL, $E5IJ5H 0.22 pm /K
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FEDE LI AT NBERE S FH 2 B8R 4 1 2 /0 T SGHEAT I 58 43 AT
1.4.5 BEIRIZE RN E

22 CHEN S50 VLR AR AE R, 43 BIRRECHT B8 AR A . IR IR R PR IR 2% 5.00 g (kG
£/ 0.0001 ), HIA 10%) 5 SER A 10 mL =R 2) 5, # S 5 min f5 2010000 r/min, 15
min, 4°C), HUEJEW, UT0E 5 mL 5% e SRt s, MU O RIEW, HEEAE
PIREH LIEW, I pH £ 5.8, #E 30 min 5 EIEHERZE S0mL, #2515 0.22 pm
FKAHPERSE T JEFT NS EHLIE o AN R AR FFLE 0-4°C oM T A
HPLC %:14: GL Inertsil ODS-3 it 41:: 250 mm x 4.6 mm, 5 pm, 35 30pm; % 1 mL/min;
HEREE 10 pL; HAME I S AS K. 254 nm. B A NHEE, B4 0.02 mol/L R —
SRR A AT, TR BERRIATY pH 2 5.8,
1.4.6 BRIE I8 E(TAV) R BRRE 4 B (EUC)

VIR R (4 WRAE B P {8 (taste activity value, TAV)RORJiHE AT

Tav=C/T (1)

s Tav NMGESREEE; C MR XK EE, mg/100 g5 T AURERYIIR 1 BI1H,

mg/100 g B TAV>1 I, ZPF0RE S Bk B2, JF AAEBK, JTksR.

R 24 & (equivalent umami concentration, EUC)ZF/REEMRE IERE 5 2 T RIR S 1)

[ 4 FH B 7 A 1 R A B A > T 22 /D MR FE T SR — RS (MIS G) T = AR A Bk s FE ), T B
B2V /(I

Euc = X aibi + 1218(Z aibi)(Z ab)) (2)

s Bue AWK 28 (g MSG/100 g); ai NEFIRZ FETR (Asp. Glu) ) & (g/100 )5 b
MR EFR AT MSG IR R B0 (Glu A 1.0, Asp A 0.077); aj N R BRIZ R (GMP-
IMP. AMP) I (/100 g): by N 2 MAZ T BRARRS T IMP (AR 8 2 8 (IMP 2 1.0, GMP
N 2.3, AMP 4 0.18); 1218 AbhFEIEFH &%,

1.5 HiEE

ARG BT AT Hd 8 FH SPSS20.0 AT AT RT3 AT, 45 B35 AP S5 (E b 1 (i 25 (Mean +
SD, n=3)&’~, KH ANOVA 71, HIRIATIES SRR, 56 SR 2 EILECR
il Duncan’s 7%, A& IEA 045 B Kruskal-Wallis #6536, %552 & M N P <0.05.
2 R0
2.1 BEAEEFES T
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R ANPHUMBAAENPEARBELERRIARMEN (%EK)

Tab. 2 Effect of dietary replacement of fish oil by vegeiable oil on proximate composition of Eriocheir sinensis (% wet weight)

(5% P Meat £ % Gonads fiF %% Hepatopancreas
Composition F1 P2 F3 F1 F2 F3 F1 F2 F3
A4+ Moisture 8035= T7978=  8221= 5228+  5233=  5183= 6358=  6330=  6200=

033 0422 0.06° 0.61 0.59 043 1.46° 317 182
#HFE A Crude 1670+  1646=  13.70= 3000+ 3003= 3067= 1054 = 13.19= 10.02=
protein 0.34° 036 0.61? 0.75 0.17 031 0317 0.19% 0.49*
A W Crude 181= 183« 195= 1477+ 1474=  1519= 2082+  2138=  2260=
lipid 022 0.26 0.05 0.35 0.77 0.84 1.57 2290 0.70
4 Ash 117 = 1.00 = 1.10= 186= 182+ 192 = 114= 1.64= 1.70=
0.02¢ 0.022 0.04? 0.10 0.09 0.08 0.05 0.20% 0.19*

iE: MrE—mrgii, FirtRNSFEErEREE (P<005)
Notes: For the same edible part, different lowercase letters in the same row indicate significant difference (P <0.05)
= = EfrSAeyTE A N T

2 WoN, HRYEBANTOKG SRR, RUCOVHEASE, MR
Hrp e 2 AR R B A S R BT F1 M F2 41(P < 0.05), SUtFEIR 7K
F F1 A1 F2 ZH(P < 0.05).

3 ARG BRI IR FEAE TR S RO B (P > 0.05). AR GR B B T IR
PR RN, Wi bR ACE FR 0 1 90.00% /5 47, MR 2 W] DUE H IR Hh 1
KRGy S BRI B A K TR N &S, R 2B TS . F2 4R
PR E &R R E s T HARM AP < 0.05).

2.2 BREWM T

B 1 R ARGk B A (R (B PP AL, AN R B AL IR 32 AR FE AR 43 2 1B
RRZESR . R SRR R &N 3.9, HUCNRITR 3.1, X PIRMEEMR TR b5 K P58 9
R T HABTE R . B 1b SRRt AR R BRI R Gk DR B K IO EERR, HL 3 BB VA
FEZS, G-F2 BEEURGEEE N 4.4, WEmE T HARMH . B 1c SR A Y iR
Fr P ARG ESG N T IR IR I R SR, (R PR T AR ERIE, TR SO% A B AR i 4
P FHF g i 6 B A AP b VR e v, [ e AR 5 B2 A TR AT 184 00

m>

= H-

=IRMK. F3
GEinE

S



e M-FI o M-F2 & - M-F3 o = (3-F1 G-F2 = = (i-F3 &—HFl == H.F2 H-F3

(a) %P meat (b) tEAR gonads (c) BFIHAR hepatopancreas
Bl ARESHERANMKEFTFIESERNERET RNATER

Fig. 1 The taste radar graphs analyzed by sensory evaluation for edible tissues of Eriocheir sinensis with different
dietary replacement of fish oil by vegetable oil

P o—e = e B

2.3 BTFES

H AR AR DA L R BRI JEF FBE R 1) R 6 B PCA IR 5 — 32 1 (PC )5 58— 2 4y
(PC2)II BT 2 A1 53 51N 98.932%+ 98.572%H1 98.218%, ¥IiiT 98.000%, FHAE AR
FEAEE AR 72 S5 MRS BB AR IR A 20220 e AR SR B R A TR L M IR BT R 1 2 S 48
(discrimination index, DI) 73 524-5+ 91 F1 94, I AIF5EARIL T AN [F] S AIAE i 4R 5 56 11 [X.
5y B, DIAE 50-100 X 8] N ERIX 53 A 30, I HAUE BRI X /B 21, ikl LA
N TR e 5 A e 7K ST PR RSk o P R A 2 5 B OS2 R B, X Ak P RIS L B/
534k, M-F1 A M-F2 (R B A T 8, 1 I LAk o h B AL A, HLA a4
-5, RUAFENREA B 5 BIFES IS IR RRIERECER 1K) PCA W DIE H, 3 1
(IR SR S T RE A T B IX 20 Tk . PC1 AT PC2 Hibis = 20 M i 1) B AR R 50 BT
N3Gy, GF1 5 GF2 ERFEAR T, GF3 5 G-Fl MZERESR T
S b, M A I TTER R BT KT R I TTERR, Bk G-F3 5 G-F1 £ R
REKT G-F2 5 G-F1 WZE R 3 H RS g B8R 1T IR IR 0 06 5 PCA B BoR 5 PE iR AH
LR o


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Discrimination index= -5 Discrimination index=91

.

o 100 Y00 00 100 o 100
PC1-88.236% PC1-92.379%

* M-Fl
M-F2
M-F3

-
-~
h b -

PC2-10.696%

PC2-6.193%

(a) AP meat (b) £ gonads

Discrimination index=94

» H-F1
H-F2

al | H-F3
« !

0 T00
PC1-87.73%

PC2-10.488%

(c) HF % hepatopancreas

B 2 A ERE Y & AR AT KT T R R B AR R B 3 B0 4t
Fig. 2 Principal component analysis(PCA)plot by electronic tongue for of Eriocheir sinensis with different
dietary replacement of fish oil by vegetable oil

2.4 WEEEREERX TAV 54

Ui S R R B R AR M ) R R BT, LA ORI B B (A (] 2 5 T ) e S A
o HHHEMRAERHEAR. WEAR. HER. 2208 AR . R eok g
i, RIILBMERAR, BT LA ER DTER A R, e I 2 8 S5 /K= i e R 2 ) XU
FAE, BIBRAS RFAEME AR . 3R 3 SRRk AT P i B9 2 S R 2 B At v PRI 380 A S R R e TR (I
ZME Pro. T2 Gly. WA Ala. FH2IK Arg), X502, FPHHERIH WANG
SRS ST A R — B, (RA SIS I 28R Gly. TR Ala. FEEIR Arg & &S & 158
AT TR 9L, X AT RE e 5 . AR PR DL R 7R AR TARHRI 3R 3 8. 3 41 TAV > |
M2 EERA Glu. Gly. Ala. Arg Al His, $0BHIX ) IR Z 5 BG4 A BB IR RFAE DTk o5 bE K

*—E)@

T

o0
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23 PHARBEAFHERAERSRA T

Tab. 3 The contents and TAV of free amino acids in meat of Eriocheir sinensis

SR T e # 1 Content/ (mg/g) TAV
Aminoacid  Tasteattribute  Threshold/(mg/g) Fl F B Fl P B

AN Asp i (+) 1.00 011001 0080000  0.07=001 011 008 007
a8 Thr* i (+) 260 1232020 117=016°  0.00=0.00° 047 045 000
M Ser it (+) 1.50 056001 057001 056<002 037 038 037
M Gl i (+) 030 1452014 136=005 1.00=0.08 48 45 3R
H# Gly i (+) 130 17772021 14362064  1500=104° 1367 1105 116l
%8 Ala it (+) 0.60 13752035 1187073 10272073 2201 1979 1711
HEm vl #E (-) 040 0452004  022=000°  021=003 112 054 052
RERM Met* WAL () 030 0412006 0302002 0332004 138 090 110
R Lle* (=) 0.90 015=000° 0152000  0.10=0.01° 017 016 011
FEM Len* (=) 1.90 03520048  035=001*  024=002 018 018 013
RAE M Tyr & (-) NA 020002 0252002 023002 - .

414 @K Phe* & (-) 0.90 060=001° 0472001  053=0.10% 067 052 059
¥ B Lys* A (=) 0.50 0622002  069=001 0.45+0.04° 124 137 000
# % A& His & (-) 0.20 0522001° 04420048 0452004 261 221 228
HE A Arg S () 050 1132051 007=073  1070=057® 264 1003 2140
fii R Pro @A (+) 3.00 3000510 425=018 109022 103 142 066

it Total 5267=145°  4647=105°  4221=210° - e

i *Fondl N E G NA not acqured #p R H#E: MiTARAG T EREE (P<005): +#7 pleasure; = #7 unpleasure
Notes: * indicates essential amino acid; N.A.: not acquired; different lowercase letters in the same row indicate significant differsnce (P <0.03) ; + mdicatas
pleasure; - ndicates mpleasurs

x4 BoRMRTIHEEEER S EE SN NAER Glu. R Pro. NZAK Ala Al
FiE M Arg, 3 4 TAV>1 [ Glu. Ala. Lys. His Al Arg, S5&# 4015
SR —5.




R4 PEAREERFHHRAERTRA TV

Tab. 4 The contents and TAV of free amino acids in gonads of Eriocheir sinensis

AR i BT {1 # 1t Content/(mg/g) TAV
Aminoacid  Tasteattribute  Threshold/(mg/g) 3 F2 F3 Fl £ B
REQM Asp i (+) 1.00 00120000  0352001° 057007 001 035 057
@ Thr* i (+) 260 082007 142037  032=006° 032 055 020
b M Ser i (+) 150 060005  057=001°  042z005 040 038 028
# @M Glu i (+) 030 140£0060  184=003%  160+024% 467 612 532
M Gly #(+) 130 064008 0720000  067=005" 049 055 032
HAR Ala i (+) 0.60 420300 218=007  221=020° 560 363 369
BVt @ () 040 038004 032001 030004 095 079 075
AR Mt RUE (- ) 030 031004 033001 027003 102 110 091
R e () 0.90 027008  022=0000  021=002 029 025 023
TR Len* #&(-) 190 036004 0352001 039=003 019 019 020

M’ Tyr (=) NA 041002  036=0000  033=003
K1 a M Phe* (=) 0.90 072006  057000° 045003 080 063 050
Wam Lyt @l (-) 0.50 130026 1142007 142024 2600 218 1M
1M His & (=) 0.20 080=008°  060000*  063=013* 399 300 315
Hi M Arg il (+) 0.50 532£063 508014 6.28=0.83 1064 1015 1297
&M Pro s (+) 300 155014 149=014 147=034 052 050 049
At Total 1820132 17542054  1774=z180

AR EER: NA: ot acqured ERAERE: WiTAAITFHEFERRE (P<005): +#7 pleaswe: - %7 unpleasure
Notes: * indicates essential amino acid; N.A.: not acquired: different lowercase letters in the same row ndicate sigmificant difference (P<0.03) ; + mdicates
pleasure; = mdicates unpleasure

5 RIFFFIRAR I 2 2 R & B8OS4 Gluy Pro. Gly. Thr. Ala. Lys. Leu f
Arg, GRXERLERTIRT LA R B, SRAAERRAELE, BB R B B SRR R S
Bz, HTAV KT | KSR ER .
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Tab. 5 The contents and TAV of free amimo acids in hepatepancreas of Erfecherr simemsis

=R 1 i e S & it Consetmafa) AV
Amino acid Tasin aizibube l'h:nihold.n'{md'ﬂ Fl E2 E3 F1l F2 F3
F B Asp # =) 100 064 =002 0.ET=001° 0.71 = 0.03" 0.8 0ET 0TI
HE M Thee & =) 150 462 = 00048 5.45 =058 451=01M 17 I8 173
B Sar & =) L350 1.27 =006 187 =006t 1.26=0.014 051 131 084
FER Gl B =) .30 180 =003% 519=p033k 4.19.= 058 1786 1738 1397
HEM Gl & =) L3D 3T6=0.03 414=028¢ 3.31=018 288 319 255
P B Ala &8 =) 060 101520108  10.11=0420 E86=00% 1651 1685 1484
LAY Valé B (=) 020 303 =001% X B 3.04=0.05 758 855 761
R Mart ISR (- ) 030 151 =001s 202 =00 148=0.01s 505 AT 483
I RR ot (=D 0.0 215=0.00% 270=0110 1.58=035 139 100 209
FERME Lot =) 180 413 =002 551 =02 5.61 = 0468 1M 180 285
REM Tw = NA 149 = 006" A =005t 1.65=0.300 - - -
# PR Phov . oo 25T =003 3.78 = 0160 189=0.04s 308 4311 331
W Lt B (-} 0.50 4.63=010% 6.13 =016 5258 = 047 23 1178 1057
R Ha =] 0. 1.50=0.03 LTE= 004 1.83=0.34 756 68 918
FE M g #d () 050 ETE=014" 813 =0.140 8,55 = 0.08° 1756 1E45 1911
B LA Pro B (<) 3.00 315 =005 5.03=011¢ 388 = 0300 185 168 130
it Total FTS=023  T00E203Y A0S= 1 . - -
R ERREM: N ot scquecd BT A NN ATARASFRRTERER (F<005) +RT ploswcs - F7 unpicasure
BHess * indcales cosenlial ammo acid; MoA nol scguired; dilforent k leticrs em the semc cow inadi g thil P @05) ;) + indecalcs
1 - | HEr T !
B mm TAA
== IUAA b
TN = LSAA "
ey L BAA '
G0H i
= g i
[ (k} L
£ b
E £
i HB: &,
2 40 E - 'E
g g i 3
= = = i
_\-:l 'I |_.. : 2
& : : £k
20H E H = ] - =:-!
H = -
=N F N K g
1 E - = - E:;:
=T L . L ' -. .. . o : -:EE
usl 229 CS09 OSo) S SR RSl NSCh s

M-FI M-F2 M-F3 G-Fl G-F2 GF3 HFl HF2 H-F3
i o] fir fE . Edible parts of cach group

TAA, TUAA F3AA MY BAS R8N EEMIR. BkEEiREh. SinBENARNETERAR. o
FreAdufmE— gt TEFSFEEREREN (F <0053

TAA, Y UAA, T SAA and ¥ BAA represent the total free amine acid comtent, the sum of umami amino acids, the sum of sweet
aming acids aznd the sum of btter amine acids. respectively. For sack adible part, difforent latters of the same indicator indicaze

significant difference (2 < 005D
R EET AN LR, RNk

Fig. 3 The smeunt of toral, nmami, sweet and bimter taste amimo acids content in edible parts of Erfecherr sinensis



3y Hp e B T A R U S R R (L HE A H ) 16 FREER) . R B R (LA
READBMBERID) SIRERRCTER . 2280, HER. AR, HERNHE R
THAERERER(DHER. AR, AR, BER. ANAR. BEmRMARAKT)
(e R, B TR A B AR K BT, MR TAAL SAA FI BAA (IS &E 2
TEEE.
3 HPEEH TAA. SAA Fl BAA & &350 W2 1% 2% 7 (P > 0.05), THEYIH 45550
S B AR R R IR UAA 18 &
JERR MR TAA 755 B S TR AR I A SO% eI s 25 A fe e Al RL 3 17 P JR
1 UAA Fll SAA (W5 &, ARAE FHAE I 4 3 B 40 5 A ity P}t A 45 R U B R 5 e Y
e
2.5 BRZFHEE. TAV X EUC 47
AR R 3 B R AZE IR S-IVE R —8(IMP). 5l EH R —#N(AMP)AI 5'- 51
MR —HI(GMP), iX 3 P EIRIZ IR ANA S A EEIR, B85 MSG. il B & HE IR A TEL
BSFEE P A I AR, SO K i R RS, 3R 61 7 SR ARSI A R A DA
32 B 2R ER DL IMP N, EUX R TAV ¥KF 1, B0 IMP X 44 AL AT 1 i S e e
B E Tk 3£ 8 BoRkR F2 AUH B  GMP 1) TAV KT 1, HAt¥/h T 1.
RN 3 R B AT AL I B R S B AR B E R (P <0.05), F2 4
PR T AN AT g iR v ERAZ IR S B EUC H s, F3 ALK RIRD AT g i v SR AZ TR A
A EUC 1K

*¢ PRREREATRERETREIE. T NEUC

Tak. § The comteniz, TAYV and EUC of mucleonide: in mest of Eripcherr simemsis

HFFR T iy~ it Comtantizmgf100 g) T4V
Wucleotide  Tastw atmitmme  Threskoldfmg'l00g) Fl F2 I3 Fl F21 Fi
VP Bi-) 2500 QEEE=435%  Q1RN1 =T BEIT=180° 108 LED 345
AMP BRI 50080 ILE4=049 1267 =006 11.00=03F a3 0I5 022
CMP B i) 125 415£007%  43E=001 33000 433 035 03l
Toral - - 11467=481" 13686776 1003=1247
EUC (g MSGT00 gl = 19.73 .10 11.58

#: Hi J.‘-ﬁ P EFELEREE (P<005): Ry plenure

Wote: Different lotrars & the tame rom indicate sigeificant differance (F<0.03) . + indicates ploacmre
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R T PHEGEBEMERR PR 2R R SR TAV A EUC
Tab. 7 The contents, TAV and EUC of nucleotides in gonads of Eriocheir sinensis

PER TTHER & Content/(mg/100 g) TAV

% o R o R {121

Nucleotide  Taste Threshold/(mg/100g) £ F2 F3 Fl 2 F3
attribute

. 273.6 + 333.17 + 280.48 =
IMP i (+) 25.00 10.95 1333 11.22
9.712 4.12° 477

H_

\ 15228 + 15275 + 154.26 +
AMP #E/F(+)  50.00 3.05 3.06 3.09
2.98 3.89 6.01

H_
H_

X 80.05 + 8248 =+ 10529 +
GMP i (+) 12.50 6.44  6.60 8.42
2.04 1.96* 3.76

505.93 + 568.4 <+ 540.04 +

Total - - - - -
12.442 5.59¢ 5.27%

EUC (g MSG/100 g) - 83.09 125.13 110.19 - -

W FTARNS FRER R ZEREE (P <0.05); +3FIKk pleasureNotes: Different letters in the same row
indicate significant difference (P <0.05) , + indicates pleasure
R FREERFERSEENEYTRAE. T4 WETC

Tab. B The concencs, TAYV and EUC of nuclesddes in hepatepancress of Eriecherr sinensis

bl EEEAT T & B Comtantiimg/100 g) TAV
Nucleonds Tasse arieams Threcholdfmgf100g) Fl F2 Fi F1 F2 F3
P #in 2500 S03=056" 10.91=018" 10.60=0230 085 0EY  0ES
AMP HE 50,00 4318 =016 EM=00f 927=]43b 037 033 037
GMP #is 1250 ITH4=1E82" SES1=216F £.24E 103 1 O R 5 1
Toml - # 423512 TIES=330F I510=1233= 2
EUC (gMaG100g) - X4 23.71 1339
f#: B FET S TR RE® (P<005); -y pleaums
Maoten: Different lettars in the tama row indicess sigmificant diffsrsnce (P < 0L.03) |+ indicates pleveare
3 itk

3.1 FARk e AR i AR o B A SR AL IS

B A VF 2 A5 W0 A RT3 R BDRE X 70 i S AT 77 1l o 2L R )
SN, AEFERFANER b, BRI 2, BIER R i, RS AERBIEBCR,
FORACE TR RSB 2 Pl 22 5000 AR s ier 48 R WA AE 8 BRI BUDRL FR s i 84 f ik
X FR AR R BE R IR ) S AR IR AR LB A, LK R e gl B T R A (R G
IR, 509t 4 5 At I A Dk B AR LT R i b B s AR 2R, B A
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AR T HARE AW R X5 WU ST 45 RARL, (5 WU SR F 45 015 8 - it
B NR T & B T AR, T AR BT M8 (AR NR 107 7 5 52 Ak DA B T B AN =4t 1 52 i 5 K
0311, REF-AECE T R BN T g RFLARIE ) RYTIEE AT TIRE, =i 15
JILPAI ) AE 75 i oy LA AR s PR . WU S5 IOWF S 45 H FH oK 5 3 54 R gl o o 0 g e A
FEROr O R RN S5 . B S UORE TR B RL T 50% R4 B AR il A R T R R
JE AN YL A ) R T AR o 8 g e 4 SR 2 St 14 ] e A2 bR T S8 a2 B /K AR SRR SR IR AN 7]
ARG B B R AR B M) AR AN [ S R R BT S 8

BRRE, TRk S SO% A48 5 AR f ik e AL 8 v A I B A TR R B
FEEAH, HA—EIEmEH.

3.2 FAVRh e R ek A I X R R AT R

A R BRI 5T 2 B ARV bR A B A A I K AR S A P i T R ZEL U Y R, E0S L
IR ot O PR S e e R . HLARZH IR TR L R A A 2 5 R R E R ZE S, WU
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Effects of fermented soybean meal and fermented peanut meal on growth performance, feed efficiency and
immunity of Penaeus vannamei
LI Hongqin ZHU Wei XI Qingkai TAO Yuling LIU Tianji LIU Cong GU XizhangXIANG Fusheng CHONG
Jindou ZHAO Min
NewhopeLiuhe Co.Ltd. Sichuan New Hope Liuhe Technology Innovation Co., Ltd. Key Laboratory of Quality
and Safety Control of Feed and Livestock Products of the Ministry of Agriculture Qingdao Agricultural
University Shandong New Hope Liuhe Group Co., Ltd.Haiyang New Hope Liuhe Feed Co., Ltd. Yantai
Abstract: A 67-day single factor feeding trial was conducted to investgate the effects of fermented soybean
meal and fermented peanut meal on growth performance, feed efficiency and immunity of Penacus vannamei.
Different feeds of 4 test groups were prepared:comparing to the peanut meal diet(PM),7%dehulled soybean
meal(DSM),3% fermented soybean meal(FSM),3% fermented peanut meal(FPM). 80000 P. vannamei with
body weight of(2.2 £0.1)g were selected and randomly divided into 4 groups with 5 replicates in each group
and 4000 per replicate. The results showed that:the weight gain rate and specific growth rate of the FPM group
were 162.26,0.43 percent higher than that of the PM group(P < 0.05); The feed efficiency ratio of the FPM
group were 20.59 percent higher than that of the PM group(P < 0.05), and the feed efficiency ratio of FSM
group was 7.73 percent higher than that of PM group(P < 0.05), while there was no significant difference from

the DSM group(P > 0.05);The survival rate of the FPM group were no significant difference between the DSM
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group and FSM group, but 19.92 percent higher than that of the PM group(P < 0.05);There was no significant
difference between the trypsin activity of the FPM group and the FSM group(P > 0.05), but it was significantly
2047.21 U/mg prot higher than that of the PM group; The activities of superoxide dismutase, total antioxidant
capacity and polyphenol oxidase in the FPM group were higher than those in the other experimental groups, but
the differences were not significant(P > 0.05);The lysozyme activity of the FPM group and the FSM group was
higher than the other two groups, but there was no significant difference between the experimental groups(P >
0.05);The alkaline phosphatase activity of the FPM group was significantly 157.88 U/g prot lower than that of
the PM group at(P < 0.05), but there was no significant difference with other test groups(P > 0.05); The
activities of acid phosphatase and aspartate aminotransferase in the FPM group were 54.81 U/gprot and 0.17
U/g prot lower than those in the PM group(P >0.05).In conclusion, under the conditions of this experiment, the
addition of fermentation material to the feed could improve the growth performance, feed efficiency and
immunity of Penaeus vannamei,and the effect of FPM was better than that of FSM.

Keyword : Penacus vannamei; dehulled soybean meal; fermented soybean meal; fermented peanut
meal; growth;feed efficiency; immunitys;
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% 1 RSB E FEKT %

B TERE  ZHERE ABEHE  RBUERE
B
8 2200 2200 2200 2200
nEEAH 300 3.00 300 300
] 400 40 400 400
tEN 3300 2700 3100 3100
e dek| 0.00 7.00 0.00 000
=EEH 0.00 0.0 300 0.0
REREN 0.00 0.00 0.00 300
BHEH 18.00 18.00 18.00 18.00
THDDGS 7.00 7.00 700 700
| 6.30 540 5.20 530
g 250 240 260 250
flEH 020 0.20 020 0.20
BB_5E 1.00 100 1.00 100
MEATIM 300 3.00 300 300
ERKT
6 6.90 1020 93 1.2
EAR 41.94 4089 4.4 4116
fE iR 6.10 64 6.3 65
"5 107 104 107 106
5 142 1.53 157 162
B 1.4 117 120 14

e BT R RENA IS A 4EER A22mg, H4ER CS52mg, HAERD 15mg, 44ERK13mg, 4ERE
128 mg, #4i4: %K B34 mg, 4i4: K B.34 mg, ML 200 mg, ML 28 mg, 2R 50 mg, KK 20.45¢g, FALIH 3
mg, WAt 16.21 g, BEREE Mg SO, 7H.0 1100 mg, HifR%EF Zn SO. 7H.O 30 mg, & fL4 Co Cl6H.0 60 mg,

FREZ 4T Cu SO.-5H,0 15 mg, R & 45 (H.PO.),-H,0 3500 mg, ek Fe SO, 7H,0O 70 mg, fHALAH 0.9 mg.

1.2 K5 shY) KA 77 P

AAR I AE B A5 B DR 78 Bt Bl SRR /K R g AT, BRI B UG M4 5T B (2.240. g
AL TG AU AR SR . TERH R X IE 80000 J&, BEAL K 4 ANAbEE, AR S A
HE, BNEE 4000 BXSUF, SAIREMBEAAN 17 m?. 73 R ELE 4 FiaeL, Bifed:
FAZH L 25 5 SR R B GO R A A R 20 AR R 67 o ) 778 B 2 5 4R HL45(2019)
(IRTE T 73, & H R4 7%(06:00. 10:00. 14:00. 18:00), 4 & XF #SEEFHATHE . /Kits



WL E B, JEEm e, PMRIEIRb RS E>S mg/L, EhEEH 31%0 H AR IEK, K
I 23~32°C, pH7.5~8.5, KAKEMT 1.0mg/L, WAEERELIKE(LT 0.01 mg/L.
1.3 FeiilcE

TAFR RIS RS, KR IG IR AE 24 h, SRJS THEL RS /K TRt i 300 1) 20 AR U
&, AT RIS R (SR). YA EJIBW). KKK EFBW). =GR (WGR).
e A K (SGRYFIMARL L LR (FE) . A KMEREA R W
JoR FEHE N2 =(W2-W1)/W1x100;
FrE A K =(1n Wa-In W1)/Tx100;
T LA 22 =F/(W2-W1);
JiE F=2 R AT R AU IR T 2100

b T ORI K E; Wo B0 45 AR S A BRAR PSR R B, g W ARG F AR I 554
HEUR RSP AR, ggF ARS8 A IR BT AR A
IR G, RHBFENIEE 6 I ur U AT, & T-80°CUKF R, H Tt m
l&(Trypsin)« V&4 B (Amylase) i S AL Y)E AL BE(SOD) . &S LA AL RE 1(T-AOC) « ¥ i B (LZM) «
B B R B (ALP) FRMEBEIZBF(ACP). B ZE(AST). By LBEPO)ENE. 1.4 FEfmo
B

KRR T (105°C) B E E, R A HLE &2 (VELP,UDK 142 automatic distillation
unit, SORA)IERME B SR, RIKMIRIENE R & 5#(S0X416,Gerhardt, Fift), K
HVEMIE Koy s IR f ik 22 A o AR R A IR 2 w0 5 A DG Bl v 1
1.5 #dRguit

I HE K H SPSS 17.0 Gt ik LL ANOVA J5 3T 047, BrE s VA B 5 AR
I BN . TR 2 R B3, WA Duncan’s 2 8 HUBGHAT IS . 25 5 F e/ — 3Reik
IE PR ER R OR, P<0.05 NZEF .
2 4R
2.1 AKMEREAITA Rl R

IR T KRR AR A R FLGAE o W A K 1k e RN B A% B B e Gk 2 B, R
WEAEAE AN LRI i T HAR &R0 4, (HS 42 A8 12 3 M 22 7 (P>0.05): KIEAEAERTIA
JR B N AR AR K R S R TACAE ML, AR 162.264 0.43 AN 43 #1(P<0.05), T
HoAth #3960 2H 2 1R TG 4 2 1 22 5 (P>0.05) s R AR AR M2 IR RL G A0 26 18 2 o T e A A



20.59 N H 73 £(P<0.05), KGRI TR AL R B2 S TR 7.73 4N H 2 5(P<0.05),
M5 2 Je GORAZE TG i 3 PR 22 53 (P>0.05): KIEAE AL AL OIS 3 5 25 B AR B M4 2
) G 5 3 1 22 5 (P>0.05), {HLE 3 s T AE2E A4 19.92 AN 43 #5.(P<0.05)

2R GORURUR BEAE AR RTINS FLAMTEE 0T I A Wk R AR TR} 22 (14 2 i

TiE TEME  FEEME  REEME  REREMA P
2R 2441020 211027 2.19:036 200:027  0.1%9
BKIE/ 11144117 1025£047  1076£1.03 12244185  0.148

REEME/G 35635414650 39145873 401.5248392° 51861410603  0.021
BEEKE/(%) 2276005 2374018 2394027  270:026  0.028
ERECEG 3894505  42071116F  46.654344° 59514335 0.000
HiER/% 552046660 65.50s3.75%  7LSS+12.07  75.21s1362  0.036

T FATEE B A [ TR R R 2 7 R (P<0.05), MF T HREFRRZEF AR (P>0.05); T
Al
2.2 VHALEEIE SRR
IR SRR AR A R0 FLAA R 5ot R T A S PR RIS IR AN 3R 3 BT, R IR RN 4
AR R B G2 2 R JE R 3 M 2E R (P>0.05), (HIEZE M AEAE M4 2047.21 U/mg
prot(P<0.05); M A R ZH Ve K il v7% 14 v T8 2B R ZH 10.34 U/mg prot, {H /MRS 4H 2 [A]
ZE 5 AN 22 (P>0.05) -
3 R T AIFN R BELC AR PLARTEEHT R VE A BV PR 5208 U/mg prot
I EEME TR a4 REEHE  RERENE P
BEAE 613071431227 607135¢128296° 7240.26+621.62 8186.92+486.4*  0.001
it 1 B8 45.7316.19 574041231 61.50+10.64 50.07+11.73 0148

2.3 GEREE SRR

R RN B A6 A R FLAAE X W S B AR G B s PR B SR AN 26 4 BT, RIBEAEAE A
AN AR S PUEARE ) & 2 By A AR PR T A iR, H SR 2 1R
2 AN (P>0.05); KA R ZERT R T ORH ZH 3 B g s P v T AR I 2, B iR dl e
0] 2 5 AN 538 (P>0.05) ;s A& B e A2 R0 2 B 1 sk T I i 1 S5 B IR T B ZE R 4 157.88 Ulg



prot(P<0.05), {55 HAh #5020 2 6] J0 & 3 1 22 57(P>0.05); KIAACEFIZHIRMEBERR NG . &
B BRI T8 AR R4 54.81. 0.17 U/g prot(P>0.05).
R4 REEGROFN R B RN FLANEE o W G J28 FH S BETS 1 14D 5 i)

e BEME ZEEME RETME RETENE PAE
BENHRE Ungprot) 10976339 14958556 15814238 170145355 0203
BREMEN Ungpor) 0844022 099017 090:033  1.06£035 0611

AEE/ (Ungpot) 4731318 46881989 51208203 50374971 0691
ZHENE (Ungpot) 342081 370:055 4194080 471096  0.093
BB (U prot)  376.76+109.09° 263.84158.38% 265.59494.95% 218.88+46.93° 0.043
BB (Vs prot) 1844145175 1903843356  160.0634.08 129.60+77.55 0341
AERFR/ (Uspot) 072030 087:023 0861032 055043 0407

3 g
3.1 R GRARN R T AKX PLARTEE SR A e g R el ke i s i

AR IR AT, HAAEDUE R, M BRGI T KR iR . ©F
AR, R RERE AL AR Koy 128 1 B AR 9 2 TH AU (R /N B, 3 R AR K R 2
T SRR FLRR ROR A AR TN, I EE mEn AR e Ay, i A R K
A, HEIHE S S B (R JE R, 20195 (TIEFE%E, 2013); 74, BAEBHE(2015)H
TR, REEACAEN B MR 05 Ak, A6 1032 OB R AR S fh i, SR iR e,
i AL AR . AW TR IKBAC A BRI INE . R A K E MR R AL 2 1y
B3 T oAl &5 24 (P<0.05), X5 HFQOIDHIF A, i H & BRI 2K R M
(Mylopharyngodonpiceus), FJ & & i 75 3 # K GaDRE IR I 45 S — 8. /rimix — 45 B vl fg
& T R R AR T ARAERA R IR R, R R AN e ARSI BE RO FI L, iR S R4S
BT LB R B T BT ARG XS A R IR, R TR SRR A A A ZE
JIE PN B B T o TR R AR &0 940, SORARIAE AR h i 2 B 1) R 7 S5 i
EIRFTFEZ, WH T EEENE, T T DL S B SO AR S RS SR
1715 L& 18 SRR I A A R b SRR R AT IR S 5 T BOR JER A 5 3 T A T 7 VA I 32 v T A Tl
EYECGRE, 2016).
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3.2 R GRARN R BN PRI a2 7 (K5

G s SRR BE 0 S WL IR S S T REATAE B UL . R SEAL Y BALBE F1 . BT AILRE
3 BT VAR 1 R T MU RS BB R R RE T T AU TG 1 S5 LA e e
JTRIEMIR, By bl m, PUABUR AL /19 (Palmer 58, 2010;Mucklow %5, 2004); B
VEREIREE . ERTEBRIREG X AR S AN RS M, RIS IR
FIF S LA P22 i RS (BRI SR, 2019). TR, KRB R AT DR &
(&41%, 2011), H|Z(Scophthalmus maximus)(f2M5 255, 2018), FLNVEXTUFGZFASE, 2015),
5+ B R (Carassiusgibelio) (& 55, 200535 K =EN 5% 11, AWK, KEEG I
R A A R 2 SR A A S L S P AN I SR A R 1 i AR AR R4, X mT RS e T R Bk
EHRKEA Y, XA N S A R, I A T A AT
17, IR EHLRGIE ). 1X 501 5)0F 78 R BRI} A 8 0 4 BEAE A R AT DL 35 372
1 LGNS R Y S A S PR 5. S Ah, ARSI A IR M BRI . 1R P IR
Filg ] A% BELAG S GV T R TEAE AR RAZEL, T BB S50 AR RO ZE 0 0 PRt R 52 1) — i 2 P R 45 0
AR, XEHEIE AR
4 Z5ik

RUGRIFAT T, ARk IR0 K B R B st JLANTE TR AR KPR RE L TR % fra s
71, BRBEACAMISCRR T KB G
ZHE R 0K

JESCFEE (R EERL 2020,(19),82-86 DOI:10.15906/j.cnki.cn11-2975/5.20201917

AR IR

fic & PR LN TR SRR IR 2 B4 & YL AR AV R i
FiE MR BEYL mE BN MRE
o [ K7 B 2B T e T 7K 0F T8 BT /AR b A A 8 e i b B T R R B R s /) AR AR R S
MG R S2Ie s R REART TR R K B T TR I 6 5
W OE: N A R e e A I BCR R, B T 1L 24 34 44 50 6 2k/d 6 MYl
el A s 4 AT P PR I P B, R U % A B e AN AR U0, 48 AR X B R IR LA R R
KRB BE AT 0 AT o 85 S R ISR >4 Y/d ARIGLH 3R 5 d 58 BRINAK, DAk 52 R 1) 55 Ji ;i o 9
TP SN A5 R 2R B 3 IR Ty 4 Wk/d BB A7 6 30N 74%, B E AT 10 24 3 /d il
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1o 20 3kl 1. 2. 3 Jud BIGITRAIEAR BERAT LL B v B A7 3 28, 8 58 OIS TR AR NG, BLAE K
52 B TE WSS, AR . TR o A = LS VR AR Dy 4 Ocd IR e BRI BURER
NEEAE
REEW: PR e BE; YIS A7 0% 3 R E A K I
Effect of bait domestication frequency with compound feed on domestication of juvenile hybrid
grouper, Epinephelus fuscoguttatus ¢ x E. lanceolatus &
Li Tao

FE BT, LA BRI AH, J& 45 £ 1 BT f (Epinephelus fuscoguttatus @ )(143FK 3 B B ) Rl
i Bt f(E. lanceolatus3) (E.lanceolatus O YRR AL ) [ J 38 TAR, 8% T RERFFA I Pus A4
KRN HUR JJRE IULAET AR L i AR 45 B 7 TR IRE 8 1y C T JR AL 77 58, 1L T 1 XA
IR . H T, E A AME ORI BT 7T AN 2, 2 BEAR TR AR SR A R T 2345 J BRG]
IR FhEE . DGR TR RO AR . AR SN T 6789,

B 2 MR ) PR B XA B 2R DL R SR 2 L /NIRRT Sk SRR IV TR R D B (E B
TR G B AT 5 PR AR B BORVRAS R Sk 5L FRGE B 22 R FH N LIC & TRk
TAFRAT PR 0 FRIE AT AT 5 K G & bR 7 0 A D AR A AR 7= R AT, — AR L T
AP A A N LRI G TRDRL, P AGE AT 1 80 =2 IS AR 9 T Ve R kAT v M o
G5 B WA 5, T FBC A DRI, 328 20 1 U 3] 56 4 FH G & ARDRME 5% 3% /S I T i 4 22
N LAERH AR, A2 7 AR ATk g Ak on EaDkk B AL PR R i 22 R0 A 0T & B R R B IR HA
PRGBS YIVE i SO AESR 0112, il yTEs0a | u sEist, S
fifL1e) J pig iU T 58 /R T A £ SIS oA 4 AT S B A I AR 8 R IR TE o DI BUR 32 2 Bl
R, SR IR B RN T . FREEIREE K IR AT R S B AT 7T A
S bR v B RGP RIS R DIV AR RIF S R O 45 o % e R £ e Ak 5 F S 1) 22 )1
IR 85 78 5 AR T R R, L D B 1 R MR L R IR AR AR
1 MRS 592
1.1 #k

BRI AE H K B 0T T e B e 7K 7 0T 9T iR 16 26 AT, >R A 40 em =40 cmx30
em(f3 ROKAR 40 L)1)32E BB GT AT Y IRIE . X560 FH £ W IRYI AR I 52 P Al s & 3000 3,8
Al — LR AR AT B A R DI i 28 W4 HE 1 0 1, SR BE . sk 7 o5 . Bhik A
fHERE . RS 5] I f T R K:(2.19£0.08) em, #)5 #:(0.25+0.06) g] i Tik5 . 1568 /K AL VD
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Effects of different feeding modes on the growth, digestive enzyme activity, body

composition, and aquaculture water quality of Exopalaemon carinicauda

ZHANG Zhidong CHEN Aihua WU Yangping ZHANG Yu CAO Yi CHEN Suhua TIAN Zhen LI Qiujie
Jiangsu Institute of Marine Fisheries National Demonstration Center for Experimental Fisheries
Science Education, Shanghai Ocean University

Abstract: This study aimed to explore the effects of different feeding modes on the growth, digestive enzymes,
body composition, and aquaculture water quality of Exopalaemon carinicauda in pond polyculture. Three
experimental groups were fed chilled feed(Diet 1 group), an artificial diet(Diet 3 group), or a 1 1 mixture of the
chilled feed and artificial diet(Diet 2 group). Each experimental group contained 3 replicates, and the
experimental period was 45 days. The body weight of E. carinicauda and the water quality factors were
measured and analyzed every 5 days. At the end of the experiment, E. carinicauda samples were collected to
analyze the digestive enzymes and body composition. The results are as follows:(1) After 30 days, the body
weight of E. carinicauda in Diet 2 group was significantly higher than in the Diet 1 and Diet 3 groups(P<0.05),
but the Diet 1 and Diet 3 groups did not differ significantly(P>0.05). The weight gain rate and specific growth
rate gradually decreased throughout the experiment.(2) The protein level in the feed gradually decreased from
Diet 1 group to Diet 3 group, while the protease activity of E. carinicauda gradually decreased and the amylase
activity gradually increased. There were no differences in the lipase activity among the experimental
groups(P>0.05).(3) Diet 2 group had the highest contents of crude protein, followed by Diet 1 group, and then
Diet 3 group. The crude protein contents in Diet 2 group were significantly higher than Diet 3 group(P<0.05),
but not differ from Diet 1 group significantly(P>0.05). The water contents in Diet 2 group were significantly
lower than in the Diet 1 and Diet 3 groups(P<0.05). There were no significant differences in the crude fat or ash
contents(P>0.05).(4) As the experiment progressed, chemical oxygen demand(COD), ammonia nitrogen, nitrite,

nitrate, inorganic nitrogen, and inorganic phosphorus levels in the aquaculture water increased. At the end of
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the experiment, the water quality indicators were in the order of Diet 1 group >Diet 2 group>Diet 3 group.
Together, these results suggest that mixed feeding(chilled feed + artificial diet) was beneficial to the growth,
digestion, and protein accumulation of E. carinicauda but polluted the aquaculture water to some extent. Thus,
the development of an environment-friendly artificial diet is still preferred.

Keyword : feeding modes; Exopalaemon carinicauda; growth; digestive enzymes; body
composition; aquaculture water quality;
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1.1 SRR
S AT FH A R Y E Y958 SO0 R g B DU Skt P fg BEvm ik, K/ A — 3
R BV IR [RI 46 4k B 55(0.23+0.03)g ] BE AL 73 BC 1) 5 P /K P ith 8 37 7 d o SR8 B FH UK T
H YL IR 2R 4 07K 77 478 0, S 5o w Al Ak f= B BE A5 FH (Diet1); i FH G- )k R RS 2R i 27
X BEAR 7 L (Diet3); R & kg A BE S5 C & % 10 1 1 LGRS I sk 45 B 48 e IR
(Diet2)(£ 1).
1 RHER R E IR o A

Tab.1 Formulation and nutrient level of the diets n=3;x£SD;%

5 4 Ik HiED il =t Wy &Koy
diet no. principal raw material crude protein crude lipid ash moisture
Dietl PREENF . 8% chilled shrimp and crab, etc 39.11+3.41 4.230.12 20.45+2.14 78.90+3.20
| t%‘ - el do 72 Aol
i E_ff—l : m*FE | TREHF, B3 29.02+2.98 3.58+0.23 16.2242.67 33.8046.50
Diet2 chilled shrimp, crab, sovbean and rapeseed meal, etc
Diet3 S, FEH% soybean and rapeseed meal, etc 24.85+3.63 3.46£0.12 14.27+3.26 10.30+2.00

1.2 SEEG TS5 7 P

SEERTEVL IR SOl R AR B DY HE M 9 ANIE D12 037 50 R AT, 2 e AR S FR T i il
WA T & T 3O TR, ROK X H T8 B RS GE (B 1,18 2). SCIaR % B 225 Fi/m’, 6
FEHINBIRE LN 150 FB/md. SEIRUCE 3 A SEie 2, R R VK EE{R RHA (Diet] 2H), 18 & S5
ZH(Diet2 )M MR N LA TR (Diet3 4). SR KOG PSR SR TTTE 1) A YL
TREIK S8 3 18] SR FH /N Y S 3 0 SR IR R VA 4L DO>6.5 mg/L, /KR 20~28°C, /K Sl W] 448 F5 N
b 2% 75 E B (COD)2.987 mg/L, Z & 0.015 mg/L, WA R £ 0.022 mg/L, i R 35 A A% H, EHL A
0.037 mg/L, JToHL#% 0.0021 mg/L,pH 7.5~8.5, 55 (8] &K 7:00 Al 17:00 % H5EM 1 IR IR E
DU AR TR () 5%, 7758 SR IR AR 4L 45 d.

DIZEAEFH X
shellfish beds

HEK O water inlet

O KRR X O

shrimp farming zones

O Hiko

7k O water inlet water outlet

MR X
shellfish beds

LR WIE e ich v v
Fig.1 Diagram of the polyculture pond
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Fig.2 Profile diagram of the polyculture pond

1.3 FEdREE

ST FRESER I 5 Ry 10 Ky 15 Ky 20 K. 25 K. 30 K. 35 K. 40 Kf145 K
BEALEC 15 28R A, 0 A B 0058 S 78 [ vt v o ) P %I 1) 8- 500 mL 7KRE
4% TR VL] 5 42 1] S8 8 4 CUKAR TRAF, I I T /K BT AR 58 » SEIG 25 oK i WS ER it o
R BN R AAE O AT IR E . RS REHLEL 5 8 R B BT KT i ], DO R R, T
—80°CUKEEORAE, F THALBE AU E . S5 EX 10 FRER-20°CHRAE, I T 7 #r
1.4 FEbRE
141 ARVEREDHT

SEIGHN AOAFIE 2L Y EE RS € AR R I THR A S R

F£35 K (survival rate, SR)=n/nyx100% ;

34 & 24 (weight gain rate, WGR)=

(Wo—Wo )/ W x100%;
FFE 18 K K (specific growth rate, SGR)=
(InWyu—1nW,)x100%/t

P n Y SEIR AR N G VR B0 no SIS TT UG INH E F R I H0E, We NERCR
ISP 52 (RN B4 52 B (), Wi 9 b OCRAE IR I 5 P ) Joit 8 (), b 9 PR ] B I 1) ()
1.4.2 JHACBETE M R 52

SEIG P BCE R AR AT R B . R . Ve TR A S E A S BRI R R
F A= 4 T AR AP A1) £ 3K 7 A DU
1.4.3 o3 i e

R AT SN BEAR o T 0B ARSI R 5 BRI AR K & . RS



I 550°CHIBEIZ(GB/T 5009.4-1985) M 7€ K 73 & &R IRl 327 (GB/T 5009.6-1985, Fiff /)
J& FB VU AL AR B A R A 7] L,SZF-06B i i W w2 A3 I i 7 i 9L IS VK (GB/T
5009.5-1985, i 13 JR IR PG4 88 BH A BR A 7, HR-500 4= H 2h 58 B A0 i & 1 & & .
1.4.4 K BHEAR I E

SLIG I 5E I /K R F AR 32 B R KR ) COD. A WNH-N). TAEER EE(NO2-N) i
M EE(NOs=N) EAHLE(IN) TEHLBE(IP); - COD & i@ it rm B R # A e A A B =
T I YR YR R AL 5 ; A TR S T I T i AR R 2R 2 A 5 A TR R R
HRIE I 58 s T M LB 2 B FH W 4 o BEVEI e BV A & Bk A R
Con=C1+CotCs

L, Cn KA TN A & E(mg/L),Civ Ca Sz Ca 0K SR AR £k S IR 3h &
& (mg/L).
1.5 s sb 3

K1 SPSS19.0 H % Sty Kt #E47 5. IR 3K U7 %2 70 M7 (one-way ANOVA) & LSD V% Hi Lt
15,5l OriginPro 2016 22 KR . SEB8 K14 P 1 bR v 25 (X £SD) %
2 SR 55
2.1 ARV R ERAR O e R AR K RE ) 52

SCHG 2 RN, % S 2 R VR IO VE R3S T 90%, % SEER A IR B T 3 123 72
(P>0.05). FMEARIEARL G R AR A KRR I w3 FToR. Geih el R ES
30 RZHT,3 AR E B M4 22 R AN B35 (P>0.05), /£ 58 30 K J5,Diet2 24 B AR 14
#H I F 5T Dietl 4R Diet3 £H(P<0.05),i1f Dietl 415 Diet3 42 A% %A &% (P>0.05).
H AR 8 AR KRB A S I AT 5 R P #A, i e 35 d 2 i, Diet2 25 e R (1 1
A e £ KR B 5T Dietl 200 Diet3 4(P<0.05),40 d 2 Ji, % S2 I 41 186 B R A4S 2 A KR
2 [B) 2 55 AN 2. 35 (P<0.05) -
2.2 [ ppR R A O A6 R R Y A A 1 1 5

H 1] 4 BT, AN [ PR AR 2O 2 RV A Bl — g iR . 2 I RS 14 Dietl 4k
& [(2.79 + 0.35)U/mg(prot)],Diet2 41 X 2 [(2.40 * 0.47)U/mg(prot)],.Diet3 41 # 1
[(1.74+0.36)U/mg(prot)]» Dietl 2H &5 F B 7% P i 2 5 T Diet3 4H(P<0.05). Dietl 4. Diet2
ZHFN Diet3 411 5 M 20 52 [(1.3340.18)U/mg(prot)]« [(1.25+0.11)U/mg(prot)]~ [1.12+0.18
U/mg(prot)],3 A 52 36 20 A B B v 1 6 8 3 2% 7 (P>0.05) . & # B 35 /1 Diet3 4H & =



[(34.49 + 1.19)U/mg(prot)],Diet2 4 X 2 [(32.53 + 1.33)U/mg(prot)],Dietl #H #H 1
[(28.51£2.10)U/mg(prot)]. Diet2 ZH e #p B 14 &i 2 1= T Dietl 2H(P<0.05),55 Diet3 4105 %
#5(P>0.05).

18[ 2 2 Diet]  EE Diet2

16
1.4
1.2
10
0.8}
0.6
0.4
0.2

T

n=15; x£SD

& /g body weight

0 5 10 15 20 25 30 35 40 45
Bt [E]/d time

120} %2 @Dl EEDier
110 [
100 |
90 |
80 |
70 f
60
501
40}
30}
20}
10}

0 5 10 15 20 25 30 35 40 45 50
IF}H[E]/d time

4 #/% weight gain rate

14 BZ Dictl EE Diet2
12+

Diet3

10

(=] [ - (=) =]
T

HriE te K #/(%/d) specific growth rate

0 5 10 15 25 30 35 40 45 50
B} F}/d time

B 3 AN R AR X0 A R R AR Kt BE 52 Diet 1 : KRR 4H ; Diet2: 1R A B 4 ; Diet3: N THC A
T RHH AR B B T7 A [F /NG T BRI 8] — I TR) AN [R] S 56 20 2 [] 22 57 . 3 (P<0.05).
Fig.3 Effects of different feeding modes on growth performance of Exopalaemon carinicaudaDiet1:chilled feed
group;Diet2:chilled feed+artificial diet group;Diet3:artificial diet group.Different letters indicate significant

differences between different groups at the same time(P<0.05).
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B2 Dictl EE Diet2

[ 78]
)
T T

{HALBETE #/(U/mg prot)
digestive enzyme activity
[ee]

o

o
&

BUSiPRS  JSWEELPS  JERE AMS
TH4LEE digestive enzyme

4 AR PR AR R FE T LG I P A B2 I Diet 1K B 1R 4 s Diet2: 18 & 44241 Diet3: A T
B AR B E 7 SR /N5 7 B R — b i A R SR 41 2 1 2 5 1 3 (P<0.05).

Fig.4 Effects of different feeding modes on digestive enzyme activity of Exopalaemon carinicaudaDiet1:chilled
feed group;Diet2:chilled feed-+artificial diet group;Diet3:artificial diet group.Different letters indicate
significant differences between different groups for the same enzyme(P<0.05).

2.3 AN[ETRDRHR RS N R R A R 43 () R

HH % 2 W0, AN [E) PRDRL SR ASE SO0 5 22 R A i o A — g se i . R Diet2 46 2 AT
FLAE A& e, Dietl 212 Diet3 415, Diet2 414 AU E A& & B &5 T Diet3 4
(P<0.05),5 Dietl #1255 A 5.3 (P>0.05). Diet2 414 )& A HF /K& & 8 Z{% T Dietl 411
Diet3 ZH(P<0.05). &SLudH 2 [ R BRI T & &5 K& B2 7 A B3 (P>0.05).
2.4 An[RIADRHR AR O 1 I TR 7K 5 PR
2.4.1 AS[RTRRHERE 20 e B IR IR /K A& COD &5 & 52

H &l 5a Jr7s, B8 SO0 AT, & Se 0 45 B R FRAE K4k COD & &3 &2 ETHEaH . 7
SEIGHEAT 30 d 1), Dietl ZH A1 Diet2 417K & COD & &L 10 mg/L;7E 2503 T 40 d J5, %
LI 4 COD & EH#T 10 mg/L(SC/T 9103-2017 /K =47 Mk — e HEUbR 1) . S2303E4T 20 d
Ji,Dietl 4171 Diet2 47Kk COD ¥ & 2 3 = T Diet3 41(P<0.05);7E 20~40 d i} ,Dietl 2 A
Diet2 4 2 A .35 (P>0.05); 55 45 K, Dietl 417Kk COD & & &3 & T Diet2 1 Diet3 4,

7/

H Diet2 41 COD & &3 =T Diet3 41(P<0.05).



2 ANFEITARHE RS A A R A K 3 (5
Tab.2 Effects of different feeding modes on whole body composition of Exopalaemon carinicauda
n=10;+SD;%

(TEEE e AR R /d HERD NG 7 Koy Ko/
diet no. time crude protein crude lipid ash moisture
Dietl 45 70.16+1.58% 4.44+0 87° 15.83+2.33° 80.00+2.80*
Diet2 45 72.3742.44° 4.88+0.28° 16.02+1.25*% 72.30+3.50°
Diet3 45 67.21£1.67° 4.21+0.39* 15.39+2 47° 78.50+2.00°
7 :Dietl RIRVKEEFRI Diet2 FIRTE A FEMEA Dietd FRox A LACA TR 71 5 L hrAs F 7B R R
TEAE 3 72 7:(P<0.05).

Note:Dietl indicates chilled feed group;Diet2 indicates chilled feed+artificial diet group;Diet3 indicates
artificial diet group.Values in the same column with different superscripts are significantly different from each
other(P<0.05).

2.4.2 [ R A 6 R IR IR K AR TEHLA(IN) 5

H ] Se AT, Bl 45 5200 IR T, %5 SE IR A K AR TEHL A & B35 2 b THfa s, S0 TE 5 45 KA,
1A Dietl ZH/KETHE & BB 1 mg/L(SC/T9103-2017 7K 7247 Mk — L HE bR #E), Diet2 2
A1 Diet3 HKAETLHE S REIDNT 0.1~1 mg/L Z 8,7 ZFAHBbRE . 1ESLK 5 5~45
K I, Dietl ZLKATEHLE S &5 5T Diet3 41(P<0.05). Hi Kl 5b s, Bl %5 SL6 (347, %
KA KE ARG ES R ETHES KRS & m 2K O Dietl 4. Diet2 4. Diet3
1,3 Dietl A/KAEA S EEZE T Diet3 41(P<0.05). HE Sc FE 5d R, % 556 41K
PR R Eh AR R #h 7 8 SR 2 BT 35 76 S0 45 SRR Diet] 27K AR LA R SR AR IR £h %
B IE 5T Diet2 4158 Diet3 41(P<0.05).
2.4.3 ARG RHE A U R MR IR K A T LB (IP) & = Y R

H1 & 5E P, B8 SRS (R EAT %% SEIR ALK AR o N U & B3 2 B T3 AR5 20 RIN, %
SEIG K AR TE WL & B 0.1 mg/L(SC/T9103-2017 /K= AT\ — R HEBUR1E) o« ZKAATENL
Bl & bR s BRAR VON Dietl 41, Diet2 4. Diet3 4,37 Dietl ZUKATLHIBE S EEE ST
Diet3 41(P<0.05).
3 bk
3.1 ANEERHERAE O E R B R AT AR RS2

FEAE P2 FR 5 R b AR A A R T KPP S A KRB R R £ — . A EEE
PRI AT & O BRSO, A RIS E IR 2 57 0 et G AE Kb RE
A AN E R R VR 22 RIS R I B I PR+ N TG A TR A B AR 2 R T K v
(Leptobotia elongata)2!], Fg 3% [ i HiF 221 A 4% B2 #% (Eriocheir sinensis) P15 4K . AHF 7
RIAS R DRI 30 d 5, Diet2 405 & F IR 4R H & 3% 5 T Dietl 4141 Diet3 41(P<0.05),

A


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

1M Dietl 205 Diet3 2H 2 [A] 72 5 AN i 35 (P>0.05), £ 5258 55 35 R Z Al Diet2 2H 38 # 2 AR € 4F
KM R Z 5T Dietl 4R Diet3 24H(P<0.05). — J5 1 1 AE & K R #% M B — i 2 fa ) ik il s
JFE U B IR AN Yo oy — T3 THD AT e DR g B — DK B Dl i N TG A e R BT R 1 OB 280K
SEANTER R R S AR VG Bl . 3 22 05 S5 425U 57 K L, 307X 18 (Seylla paramamosain) %))
TADRLEE 0008 BIKSF N 49.03% B B@E IR /KT 29.93% . 3k I /KT i 3000 1 4
A KR T RS I (P<0.05), 22 K4 S5 RO 5T K DL IRDRL A 1 7K 158 21 38% I, IXE 15 X R
(Penaeus monodon) AJ SRAFHECR (A A o AHIEFEHEDN A e UM} 2 0 B K N5 Diet2
BT BUATE 29.02% 78 45 . R R R BRDRL B (1 IR VR N /K S8 75 30T o AL 9. )
A1, BT 7 R BRI 7 5 Bk 8.67% M, B 5 35 (R b R (I R AR K T A HF 9 v 45 417
ok i 197 24328 /N T IR AB (B i 7K 4.23%), 3 LA 2 57 8 R AR 75 28, 0 R BR )38 R T R
ERMERZ—.
3.2 AN T RS MR AR O 1 Y TR 1 s )
TR 2EL P 5 T FR 5 30 4209 A Tl T A ) DR R 8, FR SR A E A0 B AN R AL B ) DR Y
T 7 i 2 R I 2 e, A BB A b A o WROSORI R R ARDRL R 1 8 SR 20 AR TR 25 R 1
T, A S ZH Ve N Tl v A S DK T B P AN T T R (P<0.05) . AT AR S IRl S, 45 S 2 1)
BHA R i B K HS LB m . A Dietl 1% Diet3 28, fk} o 2 [ /K P 3B AR,
T3 P8 R 2 T P VT PG T A I P TR H 1 B RV B i TG () AR T R
JE 1 0 Sk DR B R R AR A 0E N, 5 0L RS B i 2 UF (Procambarus
clarkii)POV55 A6 E AR A0 U — 3. 5340, B T 0kt b R D7 38 4k T UK, BTG 3 2 S
(P>0.05), B0 & 0T i 1077 Bl v ARG, HLG \2 25 22 57 (P>0.05) o T & 7 S5 22N 9 FR 523 )
I 7 A U AN L BV TR ARATG, 2 B I I TR RS W 7 VR A A ) R, 2 0 S S AU AN (R
KPR 8 A B 1) I 1 e 1) 5 TR I AR AR BASS 8
3.3 ANV ARSI S R R A 1 3 R 5 T

A e ERIAR R G 2H P A 43 1) 25 S5 R SR N R 18 536 AN TR B2 Rl o — R 18, B
TR 5 KT B3 i, SR 9 R B A P T e, ik B — e AR S i T AR e Y. BRI
REPARIRE FH LR N, SR G R ALLLVE A e 1 — 8 BRI A (1 = S R
H e THUAH L R AR R S5 A AR WG R A T A S A R AR Xy
SIETRKGAE N R I FERS34 . A 7045 R 7R, M Dietl 4% Diet3 A5kl B AR Z T
B& K, 117 Diet2 4174 B A UFHLER (A & 5t i, Diet] 4172, Diet3 AR, Diet2 M EA S
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23 5T Diet3 4H(P<0.05),5 Dietl 7% 7 A W& (P>0.05). AIAER H T 7 REBIMAS
B A e I E RN ARNE A& 29.02%(Diet2 41 iER T ER. %45 1 5 10E BgRs,
BE 6 RRT 7 H A JH R (Macrobrachium nipponense)3S45 i 78 45 S AHLL . L4k, Diet2 46 2
AR 4> 2 B E (KT Dietl 411 Diet3 41(P<0.05), 1] G2 T8 2 AUMA N &R AR RFTEL,
ZERN T 5K 2 eSO AT A A ZE 18 o 2K 53 2 H Y 7 o S 0 I T J 20, A B 7 4% i
By 2H 2 A) R 7y 5 B 72 AN SB35 (P>0.05), 1t W $ MR B 3 A [ ARDRE x4 e 9 M 5 BT G
WA . H RS NE 3 B R SR mE SR AR R AR AT & SR A 2 (R R
TR IR D7 7 5 25 57 A S35 (P>0.05), 3 J5L D5 AT g A2 A R faDkk B 2R 75 & ROl 22 e (AN J2 A
TEH R R i % s 2 8 -

ﬁ a WDl EEDl2 EEDS BB B Dietl & Diet2 B Dies3 "
13} #=3;5SD 2 =3 TESD
12
Al
5 10
Eo
z 8
$ 7
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4
3
20 25 30 35 40 45
B/E)/d time I [E]/d time
024 o B Dictl [ Dic2 B8 Diet3 02251 EEDictl EEDiez EEDicd &

022 _ a 0.200
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Fig.5 Effects of different feeding modes on aquaculture water quality of Exopalaemon carinicauda
Diet1: UK 1R Diet2: 1 & $ R 4 Diet3: N TH G 1EHE: Ceop:COD & #;C1,Co,Cs MR R WAHIR
AR #h & B O BV E BCoe THLBE S B AR _ETT AR /NS FREROR [ — I [ A [ 23 42
(] 22 57 . 2 (P<0.05).

Dietl:chilled feed group;Diet2:chilled feed+artificial diet group;Diet3:artificial diet group.Ccop:concentration
of COD;C1,Ca,Csrefer to concentration of ammonia nitrogen,nitrite and nitrate,respectively;Cin:concentration
of inorganic nitrogen;Crp:concentration of inorganic phosphorus.Different letters indicate significant differences
between different groups at the same time(P<0.05).
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3.4 AR AR O 1 R IR FE KA K 5 PR

VA RME SR8 FR IR AE B TR AR J5 48 1 S A 1 FH 3 22 DL LRI TE ML B T
HE TR, BE T 5 7K R B 0B 2 BB, A TR LN 1) R 8 K R AR LA AN oL B 18
WA R o A SRR 45 R oK Dietl 4KAATEHLEFITEH LS & & 2.3 & T Diet3 41(P<0.05).
J5 BR AT e UK e Rl U A e TN LA R A AR SR AR £h 4 s IR A
MRIVERKKE . AR HAEA IR 55 5= 1T w2 B = S S fe 71,854
PUARH LA, S EO A KE R, 2 A& Bl M 2 S F8UK AR AT, T4
TP 50 P 2 1 3 5 R S A K R 3 e I, U 2 2R I R 0 R 1 AR K R
A M 25 6 SO b 70 ) 97 0 5 B A 1 R A K R PR S A o A R i e
1 ARALZE 1 o DRI TE S bR R B i v, R 22 9/ K S P el 0 45 M2, DA 9 4 7K Ak 2 R A
MREETEMMER . I AFRTE LI SRR, F7 5Kk COD & &8 LK TN A& =TT & SC/T
9103-2017 /K F=AT Mk — L HER (0.1 mg/L), 1M1 #7258 20 d J5, 37 B /K 4k & SR G 4 AL & &
B SC/T 9103-2017 7K F=AT Ml = G HE R, 1 FOK A4 & 8 TR I 5, 8 WUTE SE B 7R i it
T P LT B 7K A R VR AR S, R 3 R 7K A AR A S K AR TE M LB AT R
4 Z5iR

ST UKEERRDRERT 7K AR w5 G B BIBR, FA DR 1] Lz PR ] L 2 2 FH 5 MUK B ) ek 7 1)
HRIN TECA R K BTt . SRS IR T H R0 DRH N 26 1R 578 3R iK1, A AR 4
FN LHC A Rk E AN B9 2 AR 7 7 B2, UK S ARDR b+ N TG B FDi) VR A 4R MRS x0T g 4k 47
E o TR AHT 5T R I, R HL UK ST L+ N TGS T R VR & s 201 R 8 R i AR
THAG S B AR B RIGTE H AT SE PRI g I R AR AT iz o AR P 4 g 2Rt SR K AT
FAAE— & 1R G4, R L DRk i A2 8 B8 R AR K R SR AR BN TR & D), LA A2 8
R AR A 2 I 7R 2
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