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Effect of calcium salt of 2-hydroxy-4-( methylthio) butanoic acid
(MHA-Ca) on growth performance and white muscle
composition of common carp ( Cyprinus carpio )

SHEN Xiao-zhi', ZHOU Hong-qi' , HUA Xue-ming', HUAI Ming-yan®, YI Gan-feng’
(1. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China;
2. NOVUS International, Inc. Shanghai 200131, China;

3. NOVUS International, Inc. St. Louis 63304, America)

Abstract : Two isonitrogenous and isocaloric soybean meal basal diet and fish meal plus soybean meal diet were
formulated as control diets. The soybean meal basal diet was supplemented with different levels of calcium salt
of 2-hydroxy4-( methylthio) butanoic acid ( MHA-Ca) at 0. 045% , 0. 090% , 0. 135% , and 0. 180% ,
respectively. After eight weeks feeding, weight gain, length gain, feed conversion rate, and protein efficiency

ratio of common carp were determined. Moisture, crude protein, crude lipid, and crude ash in white muscles
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of common carp were measured. The weight gain, length gain, and protein efficiency ratio of carps fed
0.135% MHA-Ca diet were significantly higher than those of fed soybean meal basal diets (P <0.05), but
were not different from those fed fish meal diet. Feed efficiency (feed;gain ratio) of the 0.135% MHA-Ca
group was significant lower than the soybean meal control group (P <0.01), and not different from the fish
meal group (P >0.05). Compared to the soybean meal basal diet, diet supplemented with 0. 090% and
0.135% MHA-Ca resulted in significant higher protein content in the white muscle (P <0.05), but it was
not different from the fish meal diet (P >0.05). Dietary supplementation with different levels of MHA-Ca had
no significant effect on the moisture, fat, and ash content in the white muscles of common carp relative to the
soybean meal basal diet or fish meal diet (P >0.05).

Key words: common carp ( Cyprinus carpio ) ; calcium salt of 2-hydroxy-4-( methylthio) butanoic acid

(MHA-Ca) ; weight gain; nutrient composition of white muscle
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BATRRR Y . M THEYEOREER S B AR, SRR A A, NS HAOBER S
BETE, ARAERSHEEEREEMN. HEMADRER AR, EARBAF /KA R R
R, F A E B R P S ERAREH E LR EERE T iR BN EORESR
M, AR e 8 4 R R 50% MM Y E L. A RB AR EARBRELUY
(HMTBA ) Be4Q, HAE P PR BRI L r sk a2 B0 0, $ A = 7E %500 0. 165% HMTBA WU R EfE. SATW,
WARFAIE AR IS BB EERUCR R AR A AR, AW THNE
BRI SRR R AR N R S RS ( MHA-Ca) X ARAE PR RE RIS 2R M S 1 B A3 FT 2 T o
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1.1 sZhest s

SR YIAE (47.12 £2.54) g, FIRA(12.34 £0.12) om ] B #TERAKAK=FFRIT. FH
JFRA B S EREERAR, LRAK MHA-Ca 7 2-BE4-FHi TRESERIE, B4 84% 1
ERBRTEE, BiF e B rl 44t
1.2 SRRt

RS FRLE R B IR (R 1) FERME R B3 6 Mk (£2) . UEMNESEEH
Ak SR BARN AR, AR T E RS YRR RN ERFTE , (E AR LI AT B
4 75 TR RVR B e 4 B IR R 7K T B9 MHA-Ca (0. 045% 0. 090% 0. 135% F1 0. 180% ) K 2B 1Al
Bl FHL, LA MR E B IRECH AR, RSN MHA-Ca, fE R AR SCIG A IE X R4 . B1akia
KINEE.
1.3 seiefakl

B &R AEERHER R R, MEH S RAZRY RRRE, SR NSR S E, H TI-12 #d
FBEARYMTRERN 1.5 mm WEFRL, X1, BEERAKERHRTSA.
1.4 fAFxREH

PRBERAE — B R SR B SR A WK R 5R 24 h B A EARHE RS+, 418 4~
JKIGFE (160 L) , 4946 20 BB, LR IRRTEYIFR—E, KIEN 24.0 ~26.0 C, HEELaE AR, A RAE
FAKER 2% 4, BRI IK (L4 8:00 AR 4:00),
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F1 ZRAREMHNEREAX(RTE)

Tab.1 Nutrient composition of the experimental ingredients ( air-dried weight basis) %
Al Bt ik ZH W s
Kar 8.16 12.48 12.49
HES 65.57 46.57 14. 86
HHGE W 10.46 0.91 3.46
HIK 53 15.17 6.18 3.05
e mR 0.94 0.68 0.33
EHM 1.86 0.40 0.17
&+ It 2.80 1.08 0.50
TR 2.98 1.79 0.45
BB 4.74 2.49 0.54

R2 XRABETEMHSSEBREFMS (KNTE)

Tab.2 Ingredient, proximate composition of the experimental diets ({ air-dried weight basis) %
R 0.045% 0.090% 0.135% 0.180% @
R MHA-Ca 41 MHA-Ca 28 MHA-Ca £ MHA-Ca 2] =

JRAA AR

® M 0.00 0.00 0.00 0.00 0.00 7.35
O 54.00 54.00 54,00 54.00 54.00 49.50
w B 41.47 41.42 41.38 41.33 41.29 40.15
IR A4S 0.60 0.60 0.60 0.60 0. 60 0.00
% 4 0.20 0.20 0.20 0.20 0.20 0.20
£ B 0.30 0.30 0.30 0.30 0.30 0.30
SFAKRRE(60% ) 0.50 0.50 0.50 0.50 0.50 0.50
MHA-Ca 84% 0.000 0.045 0.090 0.135 0.180 0.00
o 2.50 2.50 2.50 2.50 2.50 2.00
A 0.14 0.14 0.14 0.14 0.14 0.00
AR 0.293 0.293 0.293 0.293 0.293 0.00
BIRMT

K 4 11.92 11.91 11.91 11.90 11.90 11.79
HEA 31.59 31.61 31.63 31.64 31.66 33.84
HEIE 4.43 4.42 4.42 4.42 4.42 4.61
IR 4 4.60 4.60 4.60 4.60 4.60 5.40
it B 3186.17 3 186.37 3 186.86 3 187.06 3187.55 3 189.55
EAm 0.286 0.324 0.362 0. 400 0.437 0.403
&+ I 0.793 0.831 0.868 0. 906 0.944 0.944
R 1.801 1. 801 1.801 1. 800 1. 800 1. 800

TAFRSEH M 2005 425 H 23 HZE 2005 457 H 17 H, LI, & 5050 4 8 KR MK (L1 8:00
MR 4:00), HERENAEER 2% A, FRIESEHRRERRE, GRANGHK, SKBEFERK
A —3, 7K %4 >5mg/ L.NH,-N <0.5 mg/L.pH 6.5 ~7.0 7kiH 24.0 ~26.0 C,

1.5 W Rt ab 2
1.5.1 @pysk

TESEHTT 4R B G5 RR— KA 1L B, 0 R FAK A T B R F R R AR E (B3
0.01 g) , B BRI EHKRK CETHE 0.01 em) o THEFFTEER AIX G E LR AR, 10RA
FEEAE LI AR R R, HOE A RIS R SR A B TR A BURCE R R A B R R A IR
BHE IR R
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1.5.2 ABREHEIAEFRKS

RAFEYLER 10 5, AAEEFELIT UL L EBH B AL, - 18 CRIRRE LSS o 1 R A
FENEEGTE 105 CREBEENE K4S EE; RHIRE RSN E HHE DS 8 RAR KRB
(LA R HhER ) 0 RE KRR R & s RE S AR h S 68 (550 °C) L e Fom o6 &
1.5.3 HiEaeE

TImaE R« AR 22 R R . R SPSSIL. 0 4y Hr K (417 ANOVA B[R 1 J7 22 43 i1 F1
Duncan [RZERLK

2 %

2.1 HEYEAGER IR MHA-Ca X 88 4= 14 BE /) 52 M

TR AR R HE T TR K 69.79% , R BRI B AR 95. 16% (38 3) . MYITETE ARl
BN MHA-Ca X A K B BE 20, 0. 135% MHA-Ca 20 £ A 38 B8 R RIS K R 43 51 b ZE Rl 1R Rl 4
PR T 34.73% F155.65% (P <0.05) , HS5 MG HMIEERMEKREFEE®EELR(P>0.05),
0. 045% 0. 090% 1 0. 180% MHA-Ca I IS ER S EMA B A ZHTEEZER (P>0.05) Ay BE
AR F A (P <0.05) , %M MHA-Ca XF 82 RR R AR B &M, TA MHA-Ca 4 KA R 5K
5B MR F AR (P <0.05) , & T 0. 135% MHA-Ca AR AR S M ARG R E LR
Fh, B4y MHA-Ca H AR REYE FAME (P <0.05),

F3 EMESRAMPRINEEBYENER ERKE BER ANRNNEERARATM
Tab.3 Survival rate, length gain, weight gain, feed conversion ratio (FCR) ,

protein effiency ratio (PER) of the common carp fed experimental diets

[ 3T 22 ) 27 ¥y JL 52T =1 3]s pa PR RN Oy

sammmea  VE VK BEE O OEE MEE MR Reme
ZREMRE A 49.72 +3.11 12.27 +£0.13 100.00 £0.00 69.79 £4.94° 14.52£2.43> 2.42x0.03"  1.31x0.01%
0.045% MHA-Ca 1 46.93 +1.49 12.04 =0.11 100.00 £0.00 73.92 +4.48% 16.27 +2.25" 2,06 £0.045%¢ 1,54 £0.035Cke
0.090% MHA-Ca 2] 48.02 £3.62 11.99+0.33 98.33 £2.89 74.94 +15.63" 18.71 £+4.49% 1.94 +0.12%0¢ .56 +0. 10A8C
0.135% MHA-Ca 2l 45.65£1.65 11.87 £0.35 100.00 £0.00 94.03 +13.20" 22.60 £5.10° 1.76 +0.08"%  1.80 +0.10%
0.180% MHA-Ca 4| 46.62 =1.76 12.01 £0.30 98.33 £2.89 73,74 £7.80% 17.56 £4.82® 2.190.15% 1.38 £0.19%¢
B 45.80 £2.51 12.04 £0.18 96.67 £2.89 95.16 +13.41* 21.50 £3.44® 1.67 +0.06% 1.66 +0. 1520

T RPANAEERRRERFREE (P <0.01) NEFRBRRERBE (P <0.05), T

T B ARPRE RN 0 MHA-Ca X 829 88 1 BUBCR tL B B2 BR 0. 180% MHA-Ca 2125t
Hgx MHA-Ca fRIRHURI €K 20 1O 2R 19 BRICH AR .26 12 T AR AT R AL (P < 0. 05) 0. 135% MHA-Ca
TR Y B AR S A BOR 2253 (P > 0. 05) , sk MHA-Ca URINA I & H AR B 5 1
FTHEBA(P <0.05),

AR AR MHA-Ca SIS I £ 95 28 9 S80S R 8 BE 2 5 (P>0.05)

2.2 EYE B EER G MHA-Ca X8R & 5% B B

R F LK 5y 76. 83% , B E B BRI AUR Y53 5 ELILT T A9 86. 54% 5. 26% HIS. 67%
(F4). W MHA-Ca Xt UL H AL 1L RA B E PR, 0.090% 01 0. 135% MHA-Ca 41 L A H &
a3 T S SEA AR 0. 045% 1 0. 180% MHA-Ca 41 (P <0.05) , (A 5 ta iyl Bt h i E %
5#(P>0.05) . MHA-Ca SC0020 -5 ROMIACAR BRI | 05 20 82 11 LK 3 HLRE B RIMLAR 23 3980 B35
HEZR (P >0.05),
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F4 EMEAQRAMPRENERENEEIKS . FEARJEHHNRSFENTMN
Tab.4 Moisture,crude protein, crude lipid and crude ash content in the white muscle of

the common carp fed experimental diets

p — -y
AL o o s iad
HEERL 77.73 £0.72 83.22 1. 125 5.93x1.49 5.38 £0.34
0.045% MHA-Ca £ 77.32 £0.45 84.83 0. 81 A 5.46 +1.06 5.46 +0.39
0.090% MHA-Ca £ 76.38 £1.87 85.23 =1.83ABb 5.13x1.12 5.54 +0.45
0.135% MHA-Ca £ 76.67 £1.42 85.62 =1.35k 5.11+1.00 5.61 +0.38
0.180% MHA-Ca £ 75.85 +1.80 83.53 +1.83% 5.70 £1.28 5.71 £0.43
A 76.83 £0.83 86.54 £0.71% 5.26+1.73 5.67 £0.40

B RN RS R TR &R

3 Whie

3.1 FHYE AR AR MHA-Ca XA K RE R BT

A BTE T AR I SR R RIS B MHA-Ca, A A K B 2B E . B TFOMAR P EER
BRI EER, N, fiE MHA-Ca JRANE MG, 8RR R & 2 R L Flia T4, 5L
WENERBEZEIEE, YA EESRN S B EEFER, SRRE AR, FE W R R
AURATHREESRAER, AR KSR R, MHA-Ca BV, #04K R MA T F R, 2HRHE
FPEERSBEEMENTER AN EERAB GET A, SEREELME NN E, FHit,
TETC B By AR, IS B A9 MHA-Ca PR mABIEE B FRME, BERE IR B A M A K, Xk
AP AR A, EARTIREMHT, UEMAEAR, AEMEERBRAKFER 31% ~32% . KiE
24 ~26 CHf, #8858 MHA-Ca (& EHRME X 0.135%

st Bl pa R Al ATaal mmt gret et SR m i BB T4
LIRSS R, LHFEEBRA B WAEY R QR R R H e S R T e AR K, KSR+
BINERRSRBERMER S AN AR HR AR, kEanERk™™ MUEEREEAAIEAERS
B BB RN R R T LAS R B AR ORI AR T A ke R o O i R A
BERHA—H, BhEAE TR IR INE RSB ERH A LEaamE K™, xagal
PP B RARR PRI RAEER RS AN AE K, AT, & REEBRAEKh YR
AR AT RE R 0 i P RRH R B BR AL SRR B TE LR A R EEBRORIE AR M T T A%
SRz
3.2 HEYEOFRPEMEZRXT LA E IR RS

#R O E TR BREE , Fth, ARSI 43 B U E SRS . AR R IR i MHA-Ca X AL
WEHSREEEYW, SHAEa" MEa " e kB R maa HuUnER, b amaEEn
BN 0.48 e EEMEFNATPEARMNSEY . ATEERETHNREHEEER, WE
MHA-Ca ZRINE B3GRk b S BB e T4, AR E B A BRE T A B A& R K E H R
TR S AR R 3 S B LSRR B R MR S B R R A A, AR A A R R R
B Ko X MHA-Ca i3 BN, BEEBANNAS YL AR, /ol SBUA R & B A4, AREH
FEA BRI 2R F R DA AR RS

R INE R B AE RS BRI —, xgest™ A RHE 38 A "k ik
IEERIF A LI A M AR ARSI BB R a2 LA 2 1 R A 2 B2 A . ] BB 1R A
P2t CEALBR R AL AR T T2 AVE BB R R EBR A SR R o
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