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AR P AR ELZER K 3 LR X ERAE KT BE
T RLF A K I HE AR B S5

x B, mR®, M i,
(UK, R E R,

Dal, BBF

WL T 315211)

E: R AR PR B Z B KT X L4000 A A A KM AR AR R AR R v A AR B R
Wi, SCBG T 4] 6A L B B (A1%KE & T Fr8Y% L 5 )My L b AR, B R A AT A
O(Xf F& 41). 50, 100. 150, 300F2600 mg/kg, 47K} 4 5Ll iz B & F 2 5 #20.9. 69.3.
99.0. 150.2. 304.4%n 513.6 mg/kg. & A 47 46 1 Jt & 4 (0.73+0.12) gty FL 45 i 3 #F 720 &,
AL N6 (BHINEL, BNELZI0R), #THHSANFELR. £RET, H
B REZBRATE G EIE R ER Ry £ KXW R m AL F,; B4 A i
REETERTERA WY, AMEAZRAMAYRTEEHRNEZRFLE. MEZ®RK
F Jh20.9 mg/kgdE /i £]99.0 mg/kgit, AR B F A EAMUELERE, THEZRAT
Wt —F R, AR AR E g RN R R R B KT X LGN X AT A i A
MAZTERAS LR EMEH. TRANTOFETEELELEMTEREAF A, K
FPBHARMAZ A LT Z L5, L E1502meke? BAMEH WA B 5 Z KT xtH
4 Fu513.6 mgkg; MmEFLEAMEEESELI AT ZRAFH D, A+
Z B KT 20,9 mg/kgH £ 1502 mg/kg, fiEE A S AEE SR ERE, WHEEER
HZBRAKFHRE— S, DFEEA MY AEE SRR, ERPFEZRATFH9.0
mg/kgA NP EMNTMFL ANV EZG THUL 4, HRGBEAFZBRAT H69.3
mg/kg W LAV E I ER — B2 g Rk, WREZEAKTN1502 mgkedl fn /& oy /7 =
BeEREMRTHME A UAHESITNEREE g MR E NI ER, Bl
Hr AR A AT 45 2| LA 3 4T 2 BR 5k E T E & 47 A 113.40 £0119.87 mg/kg.
KA Ly xtor; 2k, KM, ARAR; HatkiEh

FESHES: S963.7

1Z IR (pantothenic acid, PA)J2 W I & i) fif
it —P9E L 24K 2 1 (acyl carrier protein, ACP)F
T A(CoA) AL USRI b B R
Rz —. ZRikZ Mgl RaRSERL, H
Hh SR R AR, i (8 5 R £ (Oreochromis
aureus)TEGR Z 17 RIS R B ML . SFET R I ™
oA SR L R ARG A ) 2T st (Salvelinus
namaycush)TE ik Z 12 BRI RN IRE . THE LK

i HE: 2016-01-22  1EEIHHEA: 2016-05-16

MR AR SRS : A

R AETZ RO B S SR fil(Ietalurus punctatus) 3% BR
NIRE . R BRTRE O BOE R AR K BE
BH 0 BE AL K WO £ (Scarus coeruleus) ) 3K
AR AT 1R DL AR RS Z s BE 1T X MR (Penaeus
monodon)iZ PRI Z fEF I 0 I ST R . A K
ANRAEIET RN, DL RS IR ERY, 2R
K77 B E A T T I SR
ZRFFAKZ RN E RO AIRE, W
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F5 K 8 (Oncorhynchus spp.)”' . T8 (Oncor-
hynchus mykiss)'"' B 55 I O #(Cyprinus

carpio)'” . T 4Wi(Seriola quinqueradiata)' . W
@B | KAl (Ctenopharyngodon idella)" Fl

i (Cyprinus carpio var. jian)"; 1k B ()72 FR 75
B 10~50 mg/kg!® . HaAK LR, Hekizm
T 2t M T B W45 /0 . Shiau%F DL H A
JHF i i v iz e AR R B R I ATS ) R PR e A,
A5 B BE A5 X MR 2 FR 1Y 75 24 N 101~139 mg/kg,
rf [E] B X R (Fenneropenaeus chinensis) 12 B2 5 2
1 4100 mg/kg"”, Boonyaratpalin™* Pl A 4 P GE FI
BUEF NP RS, 153 B EE A XS KR (Fenneropenaeus
indicus){Z TR W) 5 i L 75 2 5 0 750 mg/kg. 124
Rk, AR PLGN X BRI R 5 AT R
W E . R, AR SR DL 9 I X AR AR S X
%, WFRAS Az B KX H A K RE . T kLA
FH B i 3 e A8 AR AR R sE ), DA ek s R R
B E B UURRAE N PPN 8 bR, B PLAE I X I
X2 B V1Y) e 3 e B

L bR

1.1 SEER AN SEIE A KL I

SCE LAY . GORIRUINE R AR N E AR,
TR OB R, i R K S OR B AR M A R, T
FNFEHT Y AL A R R R OR B2 ER), T AL
FERl R, AR AL I Bl o, 50, 100,
150, 300411600 mg/kg 6Ff Al K-F-A97Z /R, H i
7Rz BRA3FIE, RIZERES . iz A
PO, RS T HZ IR A D2 RS, 4
H92%, HA TS AR R () A PR AR L
il 56 45 S5 I 1 SI2 56 1R AR CHL AR 1 41.0%, ML
15 8.0%) , 8 Ao i A5 R AH 8 1 vk U 2 67 K e ]
BBz K43 38209, 69.30 99.0,
150.2. 304.4%1 513.6 mg/kg, FHorhiz MR A U N
O6F HEZH )i 75 1937 BR 7K SF- 241209 mg/kg, S BL T
FVE TR WA T, e RS LAY Ty o 1 R o 45 b
TRLERE, Ry Rl 80 HR, i Y S
T o RGBT RIEHATIRG, BHmAf
L BN DL KR A A, SRR B AL
il SR AR R 1 AINL.S mm G A R AR, A HE A
90 °C#fL30 min, FAHUAEIA, 1Ak B 5 R AT
1E-20 °CykAEH
1.2 FEER

FRFH S A ] AR S AR T R (J\ R =)&)
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T KRB R TR R 7 SE bR AT, S5 r L
YR T HR AR T AR E DS SE TR, MR
B IR T 1000 LB FSANAR 208, I LAER R R4 )
MERmNE, BRGHRGEFE24h, PREws 4R
H 2N (0.73+0.12) g HF, BENLA> A 64 (55434~
B\, BPEKE40RIF), FEHLSE T 184500
LA 3% B WA v, S JE 0 SR 8 A o B R 4R IR
4%, PEWEmFE] A7:00, 12:00, 17:00L4 %21:00,
4% W HR R 1 8%~10%, L # M & 5
AR R 1 60%, AR R — oK, s
WA R — IR o SE56 FHZKCR FHY I I R AR K
AN BT T 48, S 56 40 () ¥R K L Ry (28.7+2.3) °C,
EhEEN174+2.7, pHHM7.8+0.1, VEfRE K T6.0mgL,
A /NTF0.05 mg/L,

1.3 H#mRESSH

TP LA ILR24 h, FREIFICREA
B ES AR A MLl E X R R A B, TR AR
TG MO RARE A KA, A BN A B
L 6~8 FEHF, ARl e MR & . HLAR i
ALK, He~8 B U, S AL A FH ke i e
WL, FEI6~8 FRUF, FH1 mLICTA T 4R 75
FLOSEAREUM, H AR5 mLE.LE T, 4°CHK
FirhEE SR, 10 000 r/minB 0210 min, HUE T
Wor%e, BT-80 CCUKAR, FHRA I i 5 il 4
A& ¥ 5 AL Wit (superoxide dismutase, SOD)G f1 . i
A Ak = Bl (catalase, CAT)IE J1 . P4 [ (malondial-
dehyde, MDA)# & 1 5. 4T & 1L BE /1 (total antioxi-
dant capacity, T-AOC),

Z HAOAC(1995) )5 4k, 43 il 5E 42 MR A
an WAL AR BT . RELRE D RORL K o B i, MR
F BT R LG e A0k, LR D7 &% 5ok
FHZ IR LI e , K o3 5 iR 550 °CH B
SR A Joe ik 5 o Il T H BV B H (total protein, TP) .,
i % B¥ (glucose, GLU) . H il = fig (triglyceride,
TG) VA K i HH [ B (cholesterol, CHOL) & & i Ff H
S2.7600-11078 42 [ 3l AR A e A ACHEA TR o il 35
8 A AL ) B AT RN G AR A ERETG ) . N Y
it DL KR T AL R O R B RS i AR ) T AR O
FE T A ) G A T A
14 BERLEER S S

B 2R (survival rate, SR,%) =100x 2 K B4/
WG AL

14 5 ¥ (weight gain rate, WGR,%) =100x(& K
A 0T ) G AR T )00 s A B 6
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Tab.1 Ingredients and proximate composition of the experimental diet(air-dry basis)
Tkl diets
Wi H items

1 2 3 4 5 6
f.41/% fish meal 30.00 30.00 30.00 30.00 30.00 30.00
. H1/% soybean meal 23.00 23.00 23.00 23.00 23.00 23.00
/NFETE 8 /% wheat gluten meal 1.95 1.95 1.95 1.95 1.95 1.95
T /% wheat flour 35.59 35.59 35.59 35.59 35.59 35.59
#13H1/% fish oil 3.10 3.10 3.10 3.10 3.10 3.10
A R TIR RN % vitamin premix’ 1.00 1.00 1.00 1.00 1.00 1.00
P05 TR KL Y% mineral premix® 1.50 1.50 1.50 1.50 1.50 1.50
TR — % 55/% Ca(H,PO,), 1.50 1.50 1.50 1.50 1.50 1.50
FALIEBE/ % choline chloride 0.30 0.30 0.30 0.30 0.30 0.30
K YP#NE/% soybean lecithin 2.00 2.00 2.00 2.00 2.00 2.00
2 B2/(mg/kg) pantothenic acid 0.00 50.0 100.0 150.0 300.0 600.0
£T4EF/% cellulose 0.06 0.055 0.05 0.045 0.03 0.00
411/% total 100.00 100.00 100.00 100.00 100.00 100.00
BEF:/KF nutrient levels®
FHJ5i/% dry matter 89.49 89.54 89.22 89.32 89.92 88.54
HER 1 Ji/% crude protein 41.10 41.52 41.57 41.67 41.49 41.50
NG Wi/% crude lipid 8.07 7.98 7.90 8.00 7.99 8.02
KK 53 /% ash 9.63 9.42 9.43 9.53 9.58 9.77

Vs L4EAE K BURE R R AR R (kg TRED: 4E4EKA 5000 IU; 4E4:%KB,60 g5 445K B,50 g; 4i/E£B,0.1 g5 44 %K D52 000 1U; 4
HEFE 100 1U; 4E4EFRK 60 g; WLEE 200 g5 ML 100 g5 EVEKR 6 g5 MR 10 g VCBERREL 0.3 g5 MEPEEE 60 go 2.5 W5 WUVRAL HH R 51 /40

(g/kg TR :

EAERES 5.0 g5 TUKBRRRM 10.2041 g5 SALHT(99.5%) 191.62 g; FrEEREK 6.8571 g5 iFR%R 6.2893 g5 MLILAT(0.99%)

1.7034 g; EALHN(99.5%) 76.69 g; TREREE(99%) 614.48 g; FLERHE(99.5%) 77.83 g; MilREY 9.2754 g; WAARRHN 0.5 go 3. B IR T ALY
Notes: 1. the vitamin mixture supplied the following (g/kg mixture): VA 5 000 IU; VB, 60 g; VB, 50 g; VB, 0.1 g; VD5 2 000 TU; VE 100 IU; VK 60 g;
inositol 200 g; nicotinic acid 100 g; biotin 6g; folic acid 10 g; VC phosphate 0.3 g; pyridoxine 60 g. 2. C;yH,,N,0,4S,Co 5.0 g; CuSO45H,0 10.2041 g;
KCl1(99.5%) 191.62 g; FeC4H;0,5H,0 6.8571 g; MnSO4H,0 6.2893 g; KI(0.99%) 1.7034 g; NaCl(99.5%) 76.69 g; MgS0O,7H,0(99%) 614.48 g;
CeH,(CaO4SH,0(99.5%) 77.83 g; ZnSO,7H,0 9.2754 g; Na,SeO; 0.5g. 3. Nutrient levels were measured values

7 B A2 K R (specific growth rate, SGR,%/d)=
100x[In(Z AR 3 H)—In (4] 45 Y 5 ) /52 550 KA

TR B R R (feed efficiency, FE)=(Z A AK it & —
W4 4 5T ) AR A TR o

1 0 #0% (protein efficiency rate, PER)=
(2R A o 5 — ) i A Jo ) /48 A DR B 2 1 BT
58 -

5 A UL (productive protein value, PPV, %)=
100x(TWxCP~TWyx CPo)AB N lRH 2 11 &
K, ORI E AR & Y46 1 FEAF i
W, TWoR SR S5 R IR Y B Tk LR I
GRS AR B BV 5 CP oA SE S0 45 SR I 4 MR A 2R 1 oL
T CPh SEI 0 B 4 WK 28 1 07 &

S s Fmean+SEZ 7R, SR HISPSS 17.04¢
THEAE AT A0 0, 6 RO R AT B R O 22 4 i
(One-Way ANOVA), F-45 4 Turkeyf B0 i 17 2 8
FeBE, P<0.053 78 Ab B W] 25 57 1 3%

2 R
2.1 AR ET RS 7k X L9 SE SRR AE K
T BE Fn 1AL F F AY 22 0

T b v 2 R A N N 2H LA U X R T R
FAR T2 BRUS N 4H (P<0.05), R 1T 4% U8 i 41 2 ]
BTG R 25 N W2 . PR VR o T f 45 R A
TE A K RN 7 A b iz B K R, 45 4 TR
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JC W F M2 5 (P>0.05) . AU NINTZ B2 4H 1Y 1) 24
SRR AR I T2 R 45 VS N 41.(P<0.05),
H 24578 32 B2 7K S 1120.9 mg/kghE N5 150.2 mg/kg
B, RDRR ORI AR R, SR
HiyZ R 7K - H1 150.2 mg/kgh fin £1513.6 mg/kgh,
T Rl 8RR (R B BRI, MRz
R 7K1 69.3 mg/kgd M 150.2 mg/kght, FLEN
S W N S BT T A T A T i N (S
(P<0.05)(#2). VAFERIFM 48458, 15974 mIH 7
FEy=0.001 16x+0.676 79(R*=0.997 22, x<113.40)F
y=-0.000 33x+0.845 76(R*=0.992 42, x>113.40),

mg/kg(K 1), LIPPVAIEMFEFR, 1Sr&kmlah
F£y=0.023 97x+31.288(R*=0.997 81, x<119.78)F/
y=—0.014 05x+35.842(R>=0.980 64, x>119.78), fh
WA L PLARE ST IR AV IR o 125 e 42 24 119.78 mg/kg
(E2),
2.2 AR R RE T ER 7K S XF LR X R 4 ER
FOAN P RR 53 HO 52

Bl % ) Ak P iz R K OF AA20.9 mg/kg g fin £
513.6 mgkg, MANEXTEREARAINLA T4 5. #
AT MR . HUK 53 Y00 35 V25 - (P>0.05)

W5 FLAN R HR 072 R Bl 7 i M 113.40  (3R3),

2 AR ELZ B K X FLAYE B AR K1 s AN AR R A B S0

Tab. 2 Effects of different dietary pantothenic acid levels on growth performance and feed utilization of L.vannamei

1Akl diets
i H items
1 2 3 4 5 6

WIGEE T /g IBW 0.73+0.12 0.73£0.12 0.730.12 0.73£0.12 0.73£0.12 0.73£0.12
ZRAR /g FBW 11.3240.57 11.36+0.48 11.54+0.44 11.67+0.50 10.84+0.56 10.74+0.70
ARG 2/% SR 86.67+5.77" 97.50+2.50° 100.0£0.00° 97.50+4.33° 95.83+7.22° 98.33+2.89"
4 5 5/% WGR 1450.4+74.3 1462.0+59.6 1484.7+65.4 1503.9+76.2 1388.6+71.0 1375.7492.6
e K 3 /(%/d) SGR 4.89+0.08 4.91+0.06 4.93+0.07 4.96+0.08 4.82+0.08 4.8140.12
Tkl k% FE 0.70+0.03* 0.760.02" 0.79+0.02° 0.80£0.04° 0.73+0.01° 0.72+0.04®
E A% PER 1.69+0.07* 1.84+0.05™ 1.9040.05¢ 1.92+0.08° 1.75+0.03" 1.73£0.10™
HA BT /% PPV 30.01%1.76° 33.00+1.66° 33.63+£1.27° 33.07+0.90° 30.52+0.63" 29.98+1.18"

s FEATEIR B A RN E R RN 2 R B (P<0.05), TR

Notes: values in the same line with different Lower-case letter superscripts mean significant difference(P<0.05), the same below

0.9 ry=0.001 16x +0.676 79

R2=0.997 22

038 _/L‘\—‘—

0.7 |

06 L y = -0.000 33x + 0.845 76

> R2=10.992 42

% 505
= =04 |
—‘_S 5}
= E 03 F

0.2 | x =113.40

0.1 | /r

0 1 1 1 1 L ]
0.0 100.0 200.0 300.0 400.0 500.0 600.0

TRRNZ IR K (mg/kg)
dietary pantothenic acid levels
1 FLAEEMARN R SEAN FZBRKENIT&EIRX R
Fig. 1 Broken-line analysis of the relationship between dietary pantothenic acid levels and

feed efficiency of L.vannamei

http://www.scxuebao.cn
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40.0

y=0.023 97x +31.288
R?=0.997 81

w w

o o

[« [«
T T

HEATURE /%
productive protein value
)
w
o
T

x=119.78

20.0 ' / '

y=-0.01405x + 35.842
R?=0.980 64

0.0 100.0 200.0

300.0 400.0 500.0

600.0

TRRNZ IR KT (mg/kg)
dietary pantothenic acid levels

2 WENMITEBRMAESEARNPZEKENFLETIXERE

Fig. 2 Broken-line analysis of the relationship between dietary pantothenic acid levels and

productive protein value of L.vannamei

®3 AR R ENZERK T X ML YAE T HR 2 4R AN AL P4 B AR 43 B9 B2 0

Tab.3 Effects of different dietary pantothenic acid levels on composition of whole body and muscle of L. vannamei

Wi H items

1Akl diets

1 2 3 4 5 6
4£F whole shrimp

T4 /% dry matter 22.16+0.34 22.52+1.18 21.85+0.86 21.62+0.38 22.04+0.27 21.80+0.10
H1E FHJ5i/% crude protein 17.43+0.16 17.80+0.76 17.46+0.62 17.15+0.34 17.21+0.08 16.99+0.06
HE Wi/% crude lipid 1.53+0.12 1.61£0.14 1.64+0.28 1.63£0.01 1.57+0.21 1.42+0.06
FAK 53 1% ash 2.95+0.04 3.030.06 2.96+0.15 2.98+0.08 3.07£0.06 3.08+0.04
WA muscle

T4 /% dry matter 23.69+0.08 23.55+0.36 23.3240.22 23.69+0.31 23.94+0.64 23.81+0.05
H1E FHJ5i/% crude protein 21.55+0.27 21.43+0.30 21.55+0.24 21.82+0.35 21.84+0.26 21.97+0.29
HE Wi/% crude lipid 1.38+0.12 1.27+0.07 1.26+0.01 1.37+0.14 1.39+0.24 1.26+0.12
KK 53 /% ash 1.67£0.11 1.67+0.07 1.70£0.10 1.71£0.05 1.71£0.02 1.75+0.03

2.3 AR AR EZER KX LR X4 0 E
EX L& LN DA

B & 1 REZ TR KO- AA20.9 mg/k g i £
513.6 mg/kg, FLANTEXTER M3 o (9 TPATCHOL &
T TC B E 2 T (P>0.05), WS INZ BR 44 1M 35 74
2 b O L B TR IR (P<0.05), - 7E 150.2 mgkg
ZIRAKV, #aE S SR RE., MR
i, TGHEEIL TG LA, 7E1502 mgkg
KB /MA, A ME PR TGE 7 W T H
flb 45 41.(P<0.05)(#%4) .

2.4 AR AR ESZER K FE X LR SR E
MEANIERHF M0

2t rR W2 7K SF 20,9 mg/kg i fin 5] 150.2
mg/kgh,  FLYH XTI o A SODYE 11 8. 3% I
F+(P<0.05), 472 @ /K V4K S 34 fin%]513.6 mg/kg
IF,  FLAATE O IE ML P SODE 1 8 3 R & (P<0.05).
it 25 TR RE 2 R 7K A 20.9 mg/kg N F]513.6 mg/kg
mF, LGN X ER I3 P CATIE 1 BB B2 7
(P>0.05). 4%k} iz g /K F M 150.2 mg/kght,
L&A XTI I %5 MDA & R T & 4

http://www.scxuebao.cn
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(P<0.05), HXIHEZHAIMDA & B . 44k
1Z R 7KF-499.0 mg/kghs,  FL4A ¥ XT o 1L 375 H T-
AOC 2. 2 5 T Hifth 45 41 (P<0.05) (3 5)

3 iR

ARGIIGEE R R, DL AN X R e R g R
R R DURUCRAE B PE Y 48 bR, Gl ad P 2R i 7l
AT PLAR IR IR 2 B i i 212t 53 1) 24 11340 mg/kg
F1119.78 mg/kg, X —%5 R 1n T O il M BE Ty
KR IZ R (101~139 mg/kg) VR0 H [ B X6 iR 92 R
FEAE (100 mg/kg)!™ s AT ED B B XS U (432 R i 2L
(750 mg/kg)!"™ . TR TR SR I E 1 2R TR
T 2L (10~50 mg/kg)™ o AS[R) R A I R T 22
AR AR, 3R] AR 5 SR G X A A R R
AN SR RRMAL T . SER BT . SEE AR R
Wriebrss Z N4 ¢,

ARSI R YR EHZ BR KT 1 69.3 mg/kgh
JnE1150.2 mg/kght, FRMEOR | B A BECERIE
F B DTFR R I I 38 v T 6 R 25 i X BB 2 1% R
TR E TR MA . X —45 R0 2447
R = 2z BRI, LGN T X R BT PR A, I
SRR R A R R . Shiau s B 55 BET 4T
UREE & B, 492 B /K F 38 B K T 40 mg/keh,
7R EDOR N OE TR 23 SN & WDy ¥ 1 R )

EETARBINZ A, X — 45 R F A LR
A5 RAHAL . WenS51HiE H )Rk p o B A 32 IR K
RT3 A GEDRL A R, Z RRAE R ATY
HB Iy, S H5EA NG R, 2R
U5 A3 s TR A0S A HERE o BR T RS R A
T RL A RO BEAR AN, R LIz Rt = 0 HE Al 11
BLALFEAR , CoweyZF PSR, A HFEhIM
0128 By M R )32 BR R = AE L T IS AV AR T Y
RN th TR R TR K IR 18153, A~
Sy B R B Z 9E , X 5 ARSI T WL B Y 45
R—2, Shiav FEFTFEBETT XT AR A B, 42
R 7K PR T°20 mg/kghhf, BETT X MR 2> 23 H B 3
AN WRBERER . ERARMEET R,
JLAN I X B (1432 R 5 2 5 B X R T, AT
AE S T Al ) b 32 R K P R LA 2 R
WA, WA OCH 583802 IR ik Z JE i A7
frift— LT

wREGEPRIEE R, 35 E P AE(Oreochromis
niloticus) %=t ML 1 T &% B A Z W EHZ IR & =1
SO, 2R X A OK Gy ORI AR oy
W X FER P s, g
AR IR 53 R AN 32 DR IR 1 B s, 3
REFE = (LR 4 . BT FIIR IG3% & . AL
Tk vh iz R KT X PL A T X R 4 SRR UL Y 32

R4 AR EDZER K X LR BRI E A L R AR RS2

Tab.4 Effects of different dietary pantothenic acid levels on serum biochemical indices of L. vannamei

Tkl diets

TjiH items
1 2 3 4 5 6
BEA/(g/L) TP 96.00+3.00 99.00+8.54 96.67+1.53 100.67£9.07 95.67+2.08 92.67+6.11
HIEI/(mmol/L) glucose 0.4420.21° 0.83+0.19° 0.91+0.13° 1.01£0.08" 0.92+0.19° 0.89+0.12"
i = B/(mmol/L) TG 1.33+0.06" 1.1740.03® 1.1040.04® 0.99+0.12" 1.18£0.08® 1.3240.26"
I B/ (mmol/L) CHOL 0.330.15 0.300.17 0.20£0.10 0.20£0.10 0.33£0.15 0.20£0.10

x5 AR RRLZERK T3 LRSS ER I L E AL IR AR Y R0

Tab.5 Effects of different dietary pantothenic acid levels on serum anti-oxidant indices of L. vannamei

Tk} diets
WiH items
1 2 3 4 5 6
B ALY B AL FE/(U/mL) SOD 262.46+11.68" 310.49+22.7° 312.3+22.33 347.4415.58° 286.1+20.33® 295.95+10.9°
A A/(U/mL) CAT 3.20+0.29 4.18+1.18 3.00+0.45 3.47+0.36 3.02+0.92 3.85+1.48
A & /(nmol/mL) MDA 13.05+1.10° 12.68+0.73¢ 10.57+0.28" 7.80+1.22° 9.60+1.24° 10.00+1.06"
MPLEALEE )1/(U/mL) T-AOC 10.48+2.64° 9.99+1.29° 14.99+1.92° 9.66+2.06 9.41+0.26 8.57+0.31°

http://www.scxuebao.cn
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Effects of different dietary pantothenic acid levels on growth performance,
feed utilization and serum indices of juvenile Litopenaeus vannamei

YUAN Ye, HUANG Xiaoling, LU You, MA Hongna, ZHOU Qicun”
(Laboratory of Fish Nutrition, School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: An 8-week feeding trial was conducted to evaluate the effects of different dietary pantothenic acid levels
on growth performance, feed utilization and serum indices of juvenile Pacific white shrimp (Litopenaeus
vannamei). Six isonitrogenous and isolipidic practical diets (41% crude protein and 8% crude lipid) were
formulated to supplement with pantothenic acid levels were of (control diet), 50, 100, 150, 300 and 600 mg/kg,
respectively. The analyzed values of dietary pantothenic acid are 20.9, 69.3, 99.0, 150.2, 304.4 and 513.6 mg/kg,
respectively. Each diet was randomly assigned to 3 replicates of 40 juvenile shrimps (initial weight approximately
0.7340.12 g). The results indicated that weight gain rate and specific growth rate were not significantly affected by
dietary pantothenic acid levels (P>0.05). However, shrimp fed the control diet had lower survival rate than those
fed the diets supplemented with pantothenic acid (P<0.05), while there were no significant differences among
those supplemented with pantothenic acid. Feed efficiency and protein efficiency rate significantly increased with
dietary pantothenic acid level increasing from 20.9 mg/kg to 99.0 mg/kg, then decreased with further increase of
dietary pantothenic acid level from 150.2 mg/kg to 513.6 mg/kg. Composition of whole body and muscle in the
juvenile L. vannamei were not significantly influenced by the dietary pantothenic acid levels (P>0.05). Shrimp fed
control pantothenic acid diet had lower glucose concentration in serum than those fed the other diets, while there
were no significant differences among all diets supplemented with pantothenic acid. Shrimp fed the diet containing
150.2 mg/kg pantothenic acid had lower TG in serum than those fed the diets containing 20.9 mg/kg and 513.6
mg/kg. Total protein and cholesterol in serum were not affected by dietary pantothenic acid levels. SOD activity in
serum increased significantly with dietary pantothenic acid level increasing from 20.9 mg/kg to 150.2 mg/kg, then
decreased significantly with further increase of dietary pantothenic acid level (P<0.05). Shrimp fed the diet
containing 99.0 mg/kg pantothenic acid had higher T-AOC than the other diets. Shrimp fed the diet containing 69.3
mg/kg pantothenic acid and control diet had higher level MDA in serum than those fed the other diets, and the
lowest MDA in serum occurred at diet containing 150.2 mg/kg pantothenic acid (P<0.05). Based on a two-slope
broken-line model between feed efficiency, productive protein value and dietary pantothenic acid levels, the
optimal dietary pantothenic acid requirement is estimated to be 113.40 and 119.87 mg/kg for juvenile Pacific white
shrimp, respectively.
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