2 el 3R T A LAY ot 5T A B
BAR 25K BT BRACEE T W R R OIR 2 SR EE D REDE ! MR

ZEHE L M
CLAEZK PR TR SR LK =W FURT, A Ry STy 7K = B R A 5 970
AARIEE, N 5103805 2 KIERERYE, KIE 116023)

MO ARG LR AT ROR RN IG A, DL G S R Dy A, BRI R E
(300.00+10) g fREf 2 AN, X HAEKMERE . TBARTRIRLL RN pHY RK ). FUR4E
e HRUEFRR SR, MEOR SR EIERAEBE SR IME AT B BT 45 RR -
I H B T T E . PERERIT B DR E. AR TR B IR IR 4R B AR B MR
TR (P<0.01) , JEWEEZEMTXRA (P<0.05) , 127w m T x Ba
(P<0.01) o BRI B AL IS PE L B Tk R B R S B R 35 v T A
(P<0.01) , FHERMEEZERTHRA (P<0.05) . R ANA pH. FAKFK. KKE
FIA VRIS BRI B ZAR T X HRAL (P<0.01) o RI6 4Lt LA RORLAR D7 5 B o M Tt
B (P<0.05) , Bk (Fe) &&tiim XA (P<0.01) o w584 A0S fE 20 = UL A
B 16 PR LR, SRR SR AN 17.43%F 17.23%. 156 ZH 6T B 20 5 fa JYL Py o
FHEERSBEYLEEZR (P>0.05 , LFHEZIEMRIEL N 84.66 F1 84.94. fithsF
M, SRS A R B, B0 AT B PR T 5 R R JULPA) T
KA. HLf, RTEORIEL BRARHE: RKJD EIRIME

2K S963 kbR A LGS

it (Ctenopharyngodon idellus) , FJ& TH-H BN, O H, ML, HEMaE, A
A R S, (RAREE. fifh . RiRSE. R RREEENFELT A, 2015 48
=0 567.62 73 th), & H ATt F s KR OK IR Al . (Ha2, BEE R mIRE™ A
Wrdd v, FAULPGBUZET T R A IRIESR B, BRI & R AR A, &g
BB ERRWTICAR . AT 58 S IR AR 22, S & U s i PR AR . Dyl A7 o3 8 5 0 1]
FRIS R B B TR R H (Pennisetum americanumxP. purpure) ™. 3% [E % R &
(Pennisetum purpereum) B, J3 P (Sorghum sudanense) 11, HFE (Lolium perenne)
(550 B LA A BOEAT R, BUAS T B RCR . H AT, F & fE v s etk slos fr it

Weks H . 2017-11-29

HEEWH: RGBT R EETT (A201601B03) ;3 | REWEEHEN R 5770 & 8 & 10
(B201500B11) ; HARANV A F A4k ZRETH (CARS-46-17) 5 HE KPR A0 55 B L ARV 2% 2% &
I (2016HYZD0703)

fEZHEE A BARAKR (1919—) , B, wME XN, WEHaRE, KEHMEEIN. E-mail:
maoddong@126.com

EEEE. W R, PR A, WA S0, E-mail: xiejunhy0l@126.com



mailto:maoddong@126.com
mailto:xiejunhy01@126.com

W RIARHERE, TR TCITT FZ — o SR SRS At G ) rh 0 A 20 SR AL B 7 50
ZE RN B v AL R

2% (Pennisetum sinese Roxb.) , JERAFIZHELFAMY) . WHRY], 2NTHEE
TV E A R RS S B, BAARERA A OHER, 2N EIE
P 2y B SR 5 Fl A P L Ul R e, o e i L AT it A B R B R - (HL A
A7 R R AR IR ST SO o e R LAY i o e B PRI i R AR

Fltk, A3 LA (300 g i 47) NBFFEA SR, 7E 24N H A2 BRI 2T R kL S
e G TR, BB M 2 AL AR JULIALE TR R At R D5 T ) SR AL, DR A LA
st o A R S ARt DR R B AR

1 FPRHS 7 ik
L1 bkt

WG AT RO PARL AR LT TR L T R ARDRE I, R AT SR R  E
TOITRGHETR I AL BE (A, HAt 2 A PRl JEUREAT R i e & PR iz ) 3R it srb i 2]
WL R, ikl PO A4S B 12.0%0), Fapga K E . Fil, ARkt s
e A IR 25%, B ACRT Sh 0 & TDRE R KA 8 7 SR S ARDR IR, iR & il A 2T
AES BN 12.1%I0 AT E R 2 R HEIE IR > S RE LR 1

R 2 RhaDRE R AT R R 8RR R U BE

Table 1 Common nutritional components and gross energy of two kinds of feeds and Pennisetum
sinese Roxb. meal

T H Items K7y i k=il bishi=pi FHAK 5y FHA 4t XLBE Gross
Moisture/ Crude Crude fat/% Ash/% Crude energy/
% protein/% fiber/% (MJ/kg)
EATERR 10.0 27.9 33 7.4 12.1 12.26

Pennisetum sinese
Roxb. meal feed
T LA TR 9.7 29.9 5.9 6.8 9.2 13.87

Commercial

formulate feed
BTy 12.9 14.1 1.8 10.8 18.5 4.63

Pennisetum sinese
Roxb. meal

1.2 IR B)) 5 1) 7= 2

I8 7E B 1L T M4 X VL A M 2 K= A AR AL EAT o RIS 2 40, DAEATH
M AECARIG A, DIR AR A IR AL, AR 3 DhdE, SRR 6 FIithyE, A i
0.5 hm?. B FIIEH IR — 8. MRS ST . ARAg R . 35 E (300.00£10.00) g [f15E
110 000 B A . W5 2017 4 7 A 1 HIFG, FLRFZE 240 H . &K 09:30 A1 17:30 & 4%




M1k, HEMWRERNEARER 3%~5%. RIGHHE, WmREKE (WT) 28.0~33.0 C, %
4 (DO) ¥ 5.6~6.4mg/L, pH6.8~7.1,

1.3 Ff a5

FRVEE R R, WA IERENLE B R A 6 BB, 3Lt 36 B (XA 18 BB, il
18 ) » RAEME N 20174 9 H 1 H o # ks Lk 24 h 5 R, A 2 4lulie o fEAL
B9 R, Jelll @R E ARG, o AR Oy et ) i 5 R BB L B A T LR R R R A
PR, FRENE BT BRI S MR s R W 25 fJim B AR 77 s 28 B LA, R UL L T-
20 CUKFERAFZ AT, ARFIE LA i IS FR I B YIe s & BRI AL R . 51
P 9 RFEFfER, BT AL BT WA, SERVBEAT LA pH. F7K M5 AL 4 1 45
FEAR I 5E o

1.4 Fehnill g 5 75 i
1.4.1 FEARTFEAR T
WEARFEEL (%) = (Wi/W) x100;

FHATEEL (%)

(Wo/W) x100;

TRE (%) = (W3/W) x100;

MEREFREL (%) = (Wy/Ww) x100;

JEHE (CF, %) = (W/L?) x100.
b WONANIEE; W WFIEE; W IRGEE; W NIRRT E, WK REE: LN
s

1.4.2 LA pH K &K 300 5E

pH IME: fEMIZ EJy. BRI DI, RULA pH B4 (F8[E 2%y i pH-Star)
R IR L e e dd A LA, JI5E pH.

FIKTTME : S RS TI J5aE LA 2K 70, UGE T bn B KB R . ¥ U
BHiF, RAKE,

1.4.3 LA s R R

S JAREBININE, REAKREIMZ EJTIA, Y1k 2.0 cmx2.0 cmx1.0 cm 5k
Ko FIH TAXT2i B PENALC (3[EH Stable Micro Systems A ] ) A H P AT B R Sk
P/35R, X LA 3R AT 2 U 4 BRI 4 5t 44 20 B (TPA) T ko AR 26 A TN KA & 1.0



mm/s, JREZE 1.0 mm/s, WG IEE 1.0 mm/s, EEFEE 30%, Rk 2 U8 g a2
5050 HPERERZK: 400.0 pps; b KRR HBh. TPA MPREEME IR FMF R T,

1.4.4 JUUA b U 77 oy & B e

WU R K 43+ oK g3 o KR BT AR R U7 & B4y 7 2 B GB 5009.4-2010 (5 36 4
550 ‘CHIkei%x) . GB 5009.3-2010 (105 CF %)  GB 5009.5-2010 (HLIKE R E) K
GB/T 5009.6-2003 (& [RFEHE) FEATIIE .

145 IR )70 % & & e

ML FEE (Mg) « B (P) . % (Fe) . 4 (Zn) KAl (Se) & &llE T2 2 8
GB/T 5009.90-2003 . GB/T 5009.87-2003 ™ %5 1 ' J7 ¥ . GB/T 5009.90-2003 . GB/T
5009.14-2003 125 1 Fh 755 & GB 5009.93-2010 H1 &7 1 Fh 7 v 06 LA RE 2k 47 Ab 2R, A
300 A5 PRI IR EETHIE Mg Fe J Zn (I8 &, AR T 9OWGETHIE Se & &,
I 721 BLor e BEVHI B B P IS &

1.4.6 WA AP FEFR ALK
Z: 8 GB/T 5009.124-2003, {5 F = R (0 1840 52 AL A S FE FR 4 il S L5 1

1.4.7 SHERE FRME PN

T R A [ bR A 21 2/t A T A 4 U (FAO/WHO) R LR VP40 b v AL xQU I 4 X8 B 2R
FAEARDS, i EANA R RERITS (AAS) 24 (CS) « MR R IEL
(EAAD F1FfHU, PN HEFRIME. SHEIR AR

AAS=FFIE A iR R IR & & (mg/g prot) /FAO/WHO 43 by EAR 3 b [7] Foh =

HIREHE (mg/gprot)

CS=AFF Ml & [ o7 T HEFh & B2 & & (mg/g prot) /A X8 8 (1 i R Fh & L IR 5 &=

(mg/g prot) ;

EAAI =V1OOA1/AE1 x 100A2/AE2 x ... x 100An/ AEn

Val+Leu+lle
F =—
{E Phe+Tyr

X n NHERDFE IR A1, 42, -, An PR EANIAE AR T L HER
FER & & (mg/g prot); AE1, AE2, -, AEn AR EEARP L FRAER ST E (mg/g

prot) ; FECNCEERRIRE N &AL IIAE, K a A= (Vab) +5%
g (Lew) +Rmz R (le) , HHBEEEMR=FKNEAIKL (Phe) +HAMR (Tyr) .



1.5 Hudfs b BE 5 73 #r

A5 K FH Excel 2016 B AF4T 35, SPSS 21.0 #RAFBAT AL FEA ¢ K05, &5 H F35
fHEPREZER N, DL P<0.05S NZEFEZE, P<0.01 NZEFEE.

2.4 R
2.1 KRR ARTERR

2 FhEEDRL S Lt AR KA RE AT AR SR PRS2 W2 2. FEAE K IERE DT, X504 S50 i
B A RIRE ., AREK LR EZESR (P>0.05) 5 EIRATER T HE, RGP FE.
JEEE . MEIEARITE . FHASRE. IR B e Fe B IR 2K T X 2 (P<0.01)
JEHE R AR T X IR (P<0.05) , T 28 e 2R AR 2 3 i T XTI A (P<0.0D)

R 2 2 R bR AR A A BE AR AR R AR A R

Table 2 Effects of two kinds of feeds on growth performance and physical indicators of grass

carp (n=9)
T H Items Xt HEZH Control group R4 Trial group
BRKE 1 142.83+44.59 1 086.07+15.75
Final body weight/g
BREEK 38.73£0.15 40.37+1.12
Final body length/cm
M 134.03+13.12 71.63£2.41™
Viscera weight/g
JFE B 36.53+3.19 16.43+0.75™
Liver weight/g
1 g 1y = 46.00+3.96 17.37+1.12"
Intraperitonea fat weight/g
JilWG 553 1.97+0.10 1.66+0.12"
Condition factor/(g/cm?)
SR 88.27+0.78 93.40+0.13™
Carcass rate/%
[RRLNER 3.20+0.19 1.51+0.05™
Hepatosomatic index/%
AR +E 5L 11.71£0.77 6.60+0.14™
Viscerasomatic index/%
R e a1 4.02+0.31 1.60+0.08™

Intraperitonea fat index/%

“rr FORENTRBAMLLZE R EE (P<0.05) , k7 Fox 504 A L2 TR
(P<0.01) . FEI[HE.

“*” mean significant difference compared with control group (P<0.05), “**” mean extremely
significant difference compared with control group (P<0.01) . The same as below.

2.2 AR R

FERAREIE (3R 3) Jiti, 2 AR EE R 2R (P>0.05) , Hill
AR R R S TR (P<0.05) , Haftk. mHmME. JRE PR AE
PR ZF S TREA (P<0.01) o fEMIBURHE (R 4D 5, WXL pH R 2



mTA A (P<0.01) , T /KBR . KRKEMAGH S H R T EKT X RA
(P<0.01) .

2 32 Fiialh s B A LD SR R A R

Table 3 Effects of two kinds of feeds on texture properties of muscle of grass carp (n=9)

T H Ttems X 2H Control group R4 4H Trial group
JELE 0.66+0.12 1.7340.05™
Springiness

R 0.41+0.03 0.52+0.04"
Cohesiveness

nH ng@ 8.71+0.25 16.02+1.58™
Chewiness/N

A 0.23+0.01 0.25+0.01
Resilience

B 1 10.02+0.57 19.06+1.56™
Gumminess/N

i & 21.48+0.85 31.55+1.12™
Hardness/N

R4 2 FhEEDEDT ELAA LA pH AT ER K 7 (50

Table 4 Effects of two kinds of feed on pH and water holding capacity of muscle of
grass carp (n=9)

T H Ttems Xt HEZH Control group A4 4H Trial group
pH 6.28+0.02 6.61£0.05™
KR 3.2940.32 1.27+0.49"

Drip loss/%

Jek & 17.9£0.87 14.40+0.89™
Liquid loss rate/%

RIRB R 7.67+1.16 5.66+£0.45"

Thawing loss rate/%

23 WA EE TR 50T R & &

TEWVAE IS F2 o & (R 5) Jrii, BRI s LN HoRL AR I 5 &2 B 2K T X R
2 (P<0.05) , FKIr. MEEARIOKS S EN S AT L EZR (P>0.05) £
TLEREE (F6) M, 24HFEMYLAF Mg, P. Znfl Se S =W LR ZEER (P>0.05) ,
IR F LA Fe & 8 MR35 & TR (P<0.0D) .

5 2 Pl xd B AR LA HRIE IR I R R

Table 5 Effects of two kinds of feeds on common nutritional components in muscle of
grass carp (n=9) %

T H Items X B8 2H Control group U 4H Trial group

FHLIK 5y 1.23+0.06 1.40+0.10



Ash

ME AR 18.00+0.66 18.37+0.21
Crude protein

LI 17 2.000.87 0.68+0.25"
Crude fat

K5 77.87+0.68 77.90+0.44
Moisture

R 6 2 FhalRbx A LA A TR S R

Table 6 Effects of two kinds of feeds on mineral element contents in muscle of grass
carp (n=9) mg/kg

T H Items Xt HEZH Control group 44 Trial group
B Mg 294.00£2.00 302.67+8.33

Tl P 2 463.33+£73.71 2 606.67+£195.53
#: Fe 2.63+0.06 5.87+0.60™

B Zn 5.53+0.38 5.50+0.26

fifi Se 0.21+0.02 0.17£0.02

2.4 LA B R AH R

B 7 WA, RS04 S0 R A B LA h BRI AL R A — B, B 16 MhEJEIR,
HHMEERSEHLEEZR (P>0.05) , HEEREE (TAA) 2958 17.43%F
17.23%. fE 16 Fha R, A 7ML FEEER (EAA) 2 PO R LR (SEAA) HI
7T AE DL THREEEIR (NEAAD o RIS 4 AT 8 41 A £ UL DA rh SRk S0 0 R 5
N 6.88%711 6.78%, 1M TDAA 5 Fi @ AR A (TEAA) 1) H 70 7 il g ik 5 39.45% 1
39.35%. I A A LA AR R & Bim, 200 &k 3.02%H8 2.96%, M
HAFR T BT, 430N 0.39%H1 0.41%; BRI AR R 2H B UL P o s IR 2 2 4)
N 1.80%AH1 1.76%. RIGHE AP0 FHRIEMRLE (TSEAA) H TAA B F 77t &34

(TDAA) 435

(TNEAA) . TEAA 5 TAA [ H 4. TEAA 5§ TNEAA [ H %t TNEAA 5 TAA [
H4rtb 2 TDAA |5 TAA I E L SXT AL REZE ZR (P>0.05) .

R T 2 AR E A LA R R R AL AR AR G E A

Table 7 Effects of two kinds of feeds on amino acid composition in muscle of grass
crap (wet weight basis, n=9) %

Z M Amino acids Xt HEZH Control group 44 Trial group
REEAR Asp™ 1.82+0.04 1.90+0.05
HE I Glu® 2.96+0.05 3.02+0.11
HAR Gly™ 0.89+0.16 0.84+0.05
NAR Aly* 1.11£0.08 1.12+0.03
2R Pro” 0.63+0.11 0.57+0.03

22 25K Ser” 0.71+0.01 0.72+0.01



HAE % His* 0.41+0.02 0.39+0.03

R Arg? 1.13+0.06 1.11+0.03
TR Thré 0.79+0.01 0.80+0.03
R Val® 0.89+0.04 0.92+0.05
EREIR Met& 0.5440.04 0.5140.02
AR e 0.80+0.03 0.83+0.04
FEEME Leu® 1.45+0.03 1.49+0.05
HHE R Lys® 1.76+0.04 1.80+0.05
KN E R Phe® 0.74+0.04 0.77+0.02
& R Tyr" 0.61+0.02 0.62+0.02
BRI L E TAA 17.2340.61 17.43+0.49
DR AR S & TEAA 6.97+0.19 7.1240.24
Fn FREMR M E THEAA  1.54+0.07 1.50+0.06
R 2 L R & & TDAA 6.78+0.31 6.88+0.18
e TR AR B TNEAA  8.12+0.42 8.17+0.20
DREAREE HEERE  43.19+4.21 40.86+0.39
111 [ 47t Percent of TEAA

to TAA

DREARLEHIELFR  85.85+2.89 87.18+1.35
HR 2= 1 4 B Percent of

TEAA to TNEAA

D FTEER D& HEAER  47.12+0.83 46.87+0.28
BEE 7 Percent of

TNEAA to TAA

P FTREMR D AR 8.93x0.11 8.59+0.09"
BB E % L Percent of

THEAA to TAA

HER IR A AR S 39.35+0.43 39.45+0.13
111 [ 7t Percent of TDAA

to TAA

$: BERRERIR: &: DHREIEMR; # FUOFEER: N FLFRER.
$: delicious amino acids (DAA); &: essential amino acids (EAA); #: semi-essential amino acids
(SEAA); ~: non-essential amino acids (NEAA).

2.5 BALRRE FFIME VY

T 2 HE A AAS AT CS AT LA, I 2 2H B fa 1) 5 — PRI 1 S SRR 5 N B
BRI R, o IR R SR AR R . EAAL A F & EHRMET etz —, &
T2 56 rh R e ZH R F R ZH AR ) EAAL 43 5] 9 84.66 A1 84.94, FAH 73l 2.33 M1 232 (3R
8) .

%8 2 HEMAATLTFEILREE (mg/gprot) . AAS. CS. EAAI X F1H

Table 8 Essential amino acid contents (mg/g prot) , AAS, CS, EAAI and F in muscle of grass crap

WAEEIERE  FAOW &k X4 AR AR/ AAS WEEVES CS

Amino HOME ()i Control  Trial group XffHAL 44l AHEA KK

acids E2v L group Control ~ Trial group  Control  Trial group
FAO/W  Whole group group

pattern  protein
pattern




Ile 40.00 50.00 44.63 45.37 1.12 1.14 0.83 0.84

Leu 70.00 86.00 80.56 81.31 1.15 1.16 0.94 0.95
Lys 55.00 70.00 97.78 97.82 1.77 1.78 1.39 1.40
Met+Cys 35.00 57.00 29.82 27.95 0.85 0.80 0.52 0.49
Phe+Tyr 60.00 93.00 75.00 75.68 1.24 1.26 0.82 0.81
Thr 40.00 47.00 43.70 43.74 1.08 1.10 0.93 0.94
Val 50.00 66.00 49.63 4991 0.98 0.97 0.75 0.76
41t Total 350.00 473.00 421.12 421.78

EAAI 84.94 84.66

F {& F value 232 2.33

lle: Fre®mER; Leu: SR Lys: MZEER; Thr: JHFAR; Val: SiEER; PhetTyr: RNRRESER;
Met+Cys: EHIMNENR: EAAL: LHEERIEH.

Ile: isoleucine; Leu: leucine; Lys: lysine; Thr: threonine; Val: valine; Phe+Tyr: phenylalanine+tyrosine; Met+Cys:
methionine+cystine; EAAI: amino acid index.

39
3.1 A KA RERTR AR TR AR 20

B FESE RER, PR ST SO TR O TR R A ORI 28 AR AR L T
REPW . E G RY, B RO 2 4R S 12.0% 0 A5 B AR
AT T AT O R R AT 4 S BN 12.1%. Torrissen 250RF SR B, f bkl i 47 4k
Y5 00 S P R I R 15 05 0 R SETE A Bl ) 2, DT AR A3 5 SR A0 R 3 A AR
oo BRI, FEGRPRp R0 1 BT ROk AN S B A K

PR ATE R VP R ol AL R B AR, B AT A SR OB B2 317 % 2 R R
BT, WRIGHF AN NEE . FPIEE . s R 7 B R K T X A, I R R
RTXIREAL, 53 AR SE BRI Y 2 555 e R Rt R IR 45 R A L. IR 30, IR R 2
AR R T B 0 AR 9% 07 3B B U AR HR AR L8200, ACHE 7 e sk 06 4 o £ f) 1
TREC AR BN IR 4R B M 2 2 AR T 0 R, R IR AT B0 TR R REAT R0 R fh 4
i 3oL P58 2 B0 R PR AT e T R R R U, A IR e B AR e G g A PR AE A
NIRRT A SN, ST AR R, B T R A PR 5 2122) . AT T, i
IR & AR, BATRF (AR, 27T T 3 R

3.2 LA TR R i B ) BRARFARE 73 A

AR, FA B PPN R 98 TR IR, DRI, X e i FR L DA S A A A E AT 2
Pty g, H AT ZERA TPA EAIILA K BAG R, 207 AT S 4R bRt AT BeAL,
iy HEAERT L, A OiRZ/DN, o) DL DL AR LA i 231,

M ILA B R VE O R, DR R 7y« AR MR S SR AR A, D) R )
Xt i AR R R AR T R4S, E SR, AERL PR N & L MY E AR RS E R
SRR R R A VA PRERL . SRk, PR RUREPESE, AR T GE S B R
AHIE U, 16 2H 5 UL PAY I O At R 8 42 B 2 v T X R4 . Johnston SERSIEE TER WY,
i DAY R EL I R R RGP vy, DAY RGBT TRLI, R 2 P JBT RRIE T xR



LA pH IZZACREM PG 5, ATPE N PRO A SR (R FE b 2 — . A WFSTdR . pH B &
AR B T pH R, LA RN AR, WG A LA pH R S
TRIRAL, VLR RAT RO R TR B R s A LA L . ROK RN
WE S A2 A SO B AR, X HL P& K R EERE . AT LR RK 1 5 Wi %
TG OG, WU RK I BEE, P BUBREF 28290 ARRIE S, e 4 B LA J oK ) F bn i
IR~ RISV VRIE A IR 22 T AL, 30 B k6 2 o UL PR 327K g i o) e
Ao mBEAT I, PR EAT RO DL AT AR G Hh 50 A (R UL AL 5

3.3 LA R RUE TR e A B o 3 5 B A
ARNILAZ EE RS, HEEEFRRAEK D AR HEAm. Ko
S, FEVEAT R AR E R AR . AT, 16 2 A UL AT PR B R R AR TR TR AL

A A 5L L PSR D G (S FUL SR P AT 0K, T LAY 0 L 0
PO CUB AR B TEOS), 1SR BT, S HORRS SR A DR L, B AT ER G T
G e LAY PR A e, BT S L P RO, LT i UL P

R E S NIRRT e R, R MEITRIUVESE, e KT 5EKH
DA HE RV, W Fey Zn K Se 5F. B, H I e AR S BV BIAE FRER
fRbr. Mgy P AMXREREHE AL, 1T HA R ZENT AR Zn A B TR )LE
RIENEIIKE s Se LB MAEBRT . P PIREE . PumsE )y A & = EZ4E
B Fe AMUGZMLEAMEZELRITR, MHBEPEAARRT AL RIFEARKIE, AT
B ILA B AW TT R, IR LA A Fe & AR 2 m TR, X 4L 2
G2 %, - bRRBHEANAFE IR EFE, RRAMEE .

3.4 LA HP R B RR 2L R o3 # OB FRAME VT

SRR AP B AL R VPN DA T Y AR ARDS . AR T, RS04 %)
MR Bt LA S MR & B TERE 25, (X THEAA 5 TAA H 4 LUAFE R & % 5.
ik 2 SR (DAA) AL & ke 7 M I B SEREE Bk, AWFs0, 2 ARl
TDAA Z R AR, RU] 2 4Lk LA ARARL . P S R 1 3 0 N MA@ e 0 A
B, R FAO/WHO MR, &Y+ TEAA 5 TAA I E 7 HUTE 40% /447, TEAA
i TNEAA [ H 77 HUTE 60% LA BB, RIS AR &R AR, Awtsird, 54 foo i
M JLA Y TEAA 5 TAA ) E 70 EE3 & T 40%, TEAA /& TNEAA (A 70 i e T
60%, ARG F LA TEAA 5 TNEAA {1 73 EL =ik 87.18%, 754 FAO/WHO
IR E AR, GBI G RRY, SHREAINT EAALR 84.66, XfIE4KN



84.94, A4S FAO/WHO IHER, W 2 B fa LR JE B F e, ST e A
RS R IER AN T 3K o

SR dh G A TR AR B, SRR AT RO TR A LA B R R
BERE. SRPE. PHVERREE, BO% pH MR /K I LRI Fe &8, WM 24T R
AR vy e A2 PR JULPA i e

% ik
(17 Akt 5 g i) L S8 TH 45 2016[M. b 5T 7 B Al Hi Bk, 2016.

[2] B AR 5, 1) 7S R A T A TR A TR B UL E 37 A 43 B K BB D).
IR AR ,2011,38(1):132-134.

[3] F& iR, B T BR . 150 M 5 L AR n 7] x5 £ A K R0 R AR I 2 e (0], B i K R
##%,1992,1(1/2):20-26.

[4] VS ER.FE 5 L DX A A o A5 i 1 A0 ] PR 20k A T (D). A 25 A 18 SC AR M A A
MK 2£,20009.
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Comparative Analysis on Flesh Quality of Grass Crap (Ctenopharyngodon idellus ) Fed with Two
Kinds of Feeds

MAO Dongdong'? ZHANG Kai! OU Hongxia' XIE Jun'* WU Yin?> HUANG Zhanghan'
WANG Guangjun! YU Deguang! YU Ermeng' LI Zhifei' GONG Wangbao! TIAN Jingjing'

(1. Key Laboratory of Tropical and Subtropical Fishery Resource Application and Cultivation,
Ministry of Agriculture, Pearl River Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Guangzhou 510380, China; 2. Dalian Ocean University, Dalian 116023, China)

Abstract: In this experiment, grass carp (Ctenopharyngodon idellus) at the average body weight of

(300.00+10.00) g were fed two different feeds which were Pennisetum sinese Roxb meal feed
(trial group) and commercial formulate feed (control group) for two months. The growth
performance, physical indicators, and the muscle pH, water-holding capacity, texture properties,
common nutritional component contents, mineral element contents, amino acid composition and
nutrient value of grass crap were comparatively analyzed. The results showed that the viscera
weight, liver weight, intraperitoneal fat weight, viscera somatic index (VSI), hepatosomatic index
(HSI) and intraperitoneal fat index (IFI) of the trial group were extremely significantly lower than
those of the control group (P<0.01), and the condition factor was significantly lower than that of
the control group (P<0.05), whereas the carcass rate of the trial group was extremely significantly
higher than that of the control group (P<0.01). Some texture property indicators of muscle of grass
crap such as springiness, hardness, chewiness and gumminess of the trial group were extremely
significantly higher than those of the control group (P<0.01), and the cohesiveness was
significantly higher than that of the control group (P<0.05). The muscle pH, drip loss, thawing
loss rate and liquid loss rate of the trial group were extremely significantly lower than those of the
control group (P<0.01). The content of crude fat in muscle of the trial group was significantly
lower than that of the control group (P<0.05). The content of iron (Fe) in the trial group was
extremely significantly higher than that of the control group (P<0.01). The muscle of grass carp
both of trial group and control group contained 16 amino acids, accounting for 17.43% and
17.23%, respectively. Each amino acid content in muscle had no significant difference between

trial group and control group (P>0.05). The essential amino acid index of the trial group was
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84.66 compared with 84.94 for the control group. Hence, compared with the commercial

formulate feed, the Pennisetum sinese Roxb meal feed can improve the flesh quality of grass crap.

Key words: grass carp (Ctenopharyngodon idellus); Pennisetum sinese Roxb meal; texture
properties; water-holding capacity; nutrient value
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