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W ARSI B 7RO 5 R P I I EERE A AR X FLARE X SR (Litopenaeus vannamei) 3= E . L5 A 1845 . TS
JR T PG T DA I BT A B 52 o TERE K SRR TIN5 50 R 0% . 1%, 3% 5%, Foiil 4 Fh 45 A 5518 (42.5%H
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R EEREAK S Y G 2 T, H 5% REK YA N2 3 T IR (P<0.05) o VR TI 5% I B /K A )
FEEE T LRI I S (TP = ER(TG) & &, F#AIR T 4 B 4% 2 g (AST) M TR % 24 i (ALT) 19 1 1
(P<0.05), 45 A FH 20 JT 2 3 3 A0 BAE TG P R ) B A A L 22 53 K 5 3 (P>0.05), {HL 3% 7K i 40 8 o 40 B4 R 26 P i A g
U7 it 7 A8 1R T R A (P<0.05) o 3 %ol F 7K At 40 V45 M0 2L Ay Ko i 1 4 5 v 3 R 48 5 5 W 2 1 T R 4 (P<0.05),
MM S% AL AN B R B 3 = T R AL(P<0.05), 45 LRTIR, TEARSLIG MR, 1Ak E N 3%~5% A4 Ak 7K it
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FE S S963 XERFRARRS: A

FLANIEXTUR (Litopenaeus vannamei)s&—Fh 4
CrM B = SR B, B AER T PUs
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45% 1Y 853 T A 2 BEAR PLAN IR AR OB BE T

W% R B 32 9 0] UL S B G B EF (Macrobrachium
rosenbergii)' VA A ERE, A HE I T8 A I 1 1
R WA BR L . 3R I I e 2 B,
FREERE K AR 16.67% 1 £0 853 1] DL TACE LYY
VEXTER AT A, P MUK AT AR e S v, JF B
AN ) H B R ARV G AR R A RIS . AR
SEHG ' AE T ST RE 2K A P RE LA T B AR A
BE . TRHRI . I A AR bR o TF e R T fL S
PE UL KB I A5 R2 M0, R B BE K 0T PLA
TS WR A4S K AR R PEERLA, I S B RE K A P 7
XF R FRFE AR 7 L Hh S AL A R A B 1R

1 #MHEFE

1.1 fAMEASHE

DLky . WK . BR5ER . SORIRIEA KN
FEEAV, Aih . SRR G N 2R
VR, AN ] 5 B R K ) YTS00(3% 1) (ih
IR NN A= R Ay A PR ml B4, H R 5
W5 6.75%, iR 14.0%, #ZAFER 5.12%), HAs &
AR 1% . 3%F1 5%, LAAS TR BE K S 4 F it
HREH, PO ng 4 ZHAE A SENR 1 S g iml e, SE 5 1)
F1 EBEKEY(YTS00)HEFRKERNERERER

(FHIRER)

Tab.1 Thenutrient levelsand essential amino acid
composition of yeast hydrolysate (Y T500)
(dry matter)

%

T4 proximate composition  FEREKf#Y) yeast hydrolysate
B IR nutrient level

ML A crude protein 56.50
HAB WG crude lipid 0.50
7K 43 moisture 4.38
K45y ash 9.60
Wi IR essential amino acid composition
JR &R threonine 2.24
9 R valine 0.26
e %R isoleucine 2.14
SER IR leucine 3.27
RINABR phenylalanine 1.89
R lysine 3.47
41442 hlstidine 1.36
K& %X argnine 2.17

RIS B TR W 2, IR 2 B FhE s
JFEbRy i fE k80 H i, FXIC b GlERf PR, Jf
RAES), HrhdE M Py iS5 o 450 R
B RIBRA, FmA MM, Zilfeis Ll &
KIRA, FBUBRAFET ZALE Hi BR AR 4 1.0 mm Al
1.5 mm FYFERCR AR, 90°C HLAR FP#vik 30 min )5
HAR T, B 048% 55 A -20°C vk A8 T IR A7
#H
12 XLWEHYFEEE
JLREEXTHRER 5 0 1 AR E DS S AR T,
SIS RSO TR HR T 1000 L BEES AN R 5% 2
JH, DB TR GEA &R 42%, BT &5 8%) e
R, IEFUSZERRT 24 h IR BOR, PRk RLA% —E
() fR FREXTEE, 9746 1A H S (1.86+0.02) g, KA T
16 A~ FRFHAR o (GREEAR 4SS 300 L), HLi & 4
REHE, FASALEE 4 ANERE, B FREME SR 30
FEXTIF, B ZRAE % 863 FEHigE T Ml 8 JHAYFE
B, MR IR 8%~10%, BER4r 4 K
P R A B RSB EH 60%~70%. 4
JIAE 7:00, 11:00, 17:00 1 21:00 FEATHME, IR
5 24 H X 0 ) 21 250 A0 I AN O A e LA A3
o SLIHK N EUUE . DIREE MK, EER
A, BRICSRKIR . FREE . VAR AR EE I pH, 52
K] K iR 27~30°C, pH 8.0~8.2, L 28~32, IAfit
AVRIE R 6 mg/L LA L, ZAWEART 0.05 mg/L,
1.3 HmAESHH
131 HmREEEMEFSH TE 8 JAFFHEE
KB RE YLK 24 b, XA X IR R TR
FREE, THA G R , WER | Fre A K EREE R
B KAs bR . ARV 6 AR, fR14FT-20C
UKAE, AT EEFRRG531. 28 AOAC Jik,
Tk, AF R NUA 5 R 105°C R T
P, AR SRR 2 { (Leco FB-528)
e, R BRI 2 R R D5 & 5 0 22 {2 (OPSIS
SX-360) 7, FHK5> &R 550°C S ahpriyhe
P E .
1.3.2 MmiEELFAFEREAEEERERNES
ST AR 8 RBARTES 5 20 2 AL m 52 W,
BT 1.5 mL EO0EHT 4CUKFRE SRS,
5000 r/min .0 10 min, BCH 35 & T-80°C ok
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Tab. 2 Ingredientsand proximate composition of the experimental diet (air-dry basis)
%
WiH item 1AL diet group
YO0 Y1 Y3 Y5
JEAl ingredient
111 4} fish meal (Peru) 25.0 24.0 22.0 20.0
XY A K3 poultry by-product meal 5.0 5.0 5.0 5.0
WR5EH; shrimp shell meal 3.0 3.0 3.0 3.0
M soybean meal 22.0 22.0 22.0 22.0
M peanut meal 10.0 10.0 10.0 10.0
¥ wheat flour 27.75 27.75 27.75 27.75
il fish oil 1.0 1.0 1.0 1.0
il bean oil 1.0 1.0 1.0 1.0
KZIIWENE soybean lecithin 2.0 2.0 2.0 2.0
2 KRR ' vitamin premix’ 0.5 0.5 0.5 0.5
B R TE KL | mineral premix’ 1.0 1.0 1.0 1.0
BERR — 445 Ca(H,PO4), 1.5 1.5 1.5 1.5
SALRER, choline chloride 0.25 0.25 0.25 0.25
FERE K fi#4) yeast hydrolysate 0.0 1.0 3.0 5.0
A1T total 100.0 100.0 100.0 100.0
B 327K ? nutrient level?
TH i dry matter 90.2 90.2 89.1 89.5
HEM crude protein 42.9 42.6 42.7 42.2
HMUIENG crude lipid 8.6 8.4 8.5 8.5
LK% ash 11.0 10.2 10.6 10.5

TE: 1. A R BUREAT Y5 BUE RS I8 Huang S0 ISTIOECH]. 2. B FKF- 82 (E.

Notes: 1. Mineral premix and vitamin premix were prepared according to Huang et al'"!. 2. Nutrient levels were measured values.

FE T 035 A= Ak A8 A5 o A o RE R I3 b R 4 0
(GLU). MM (TP). AL JH[FEEE(TC) M H i =B
(TG) & f Lh B 4% B 5% 2 i (AST) Rl 4% TN 7 24 1l
(ALT)H M 7E Olympus 600 %I(H A4 A sh4: 1k
ST B o BEARBEALE 5 AR, HCH AR
JFAGRAEE, WALAE, T IHALBETS R # o
X 0 T8 B V8 #98 E (amylase) . B 2K 1 B (trypsin)
FUNg 195 it (Lipase ) (1) 176 14 R FH R ot 2 b A= 4 T R A
FE T AR & 28 4 0% A il R/ (Thermo, Multiskan
GO 1510)il5E .

1.3.3 BEAAREMES S BEHLE B
PE 4 RIFFFEUL A, H 4% 25 B
WEE, FEFEE 72 h 5, fl&mEdass, H
ARG -BELL(HE) Y R e, e e, JH7E
Y2 BB (Olympus, DP72) T WLE 7 18 1) 45 % =5
e AT =, &5 M Image T B0E—4 0
M L R DA DEA AN TR 21 19 B 1B 4 SO 25 45 F 1Y

ZE5t o
14 HELAXEHBESEITST

% K (survival rate, SR, %)=100xZK £/
WIts AL

14T % (weight gain rate, WGR, %)=100x(&
AR I HE ) 4y Yo H ) () Uy 34

¥ 8 4 KK (specific growth rate, SGR, %/d)=
100x[In(Z K ¥ )~ In(F) 4h 34 ) /52560 KA

1A K} 2 U (feed conversion ratio, FCR)=$5% £ 1]
B H /(AR S ) iR S,

1 UK (protein efficiency rate, PER)=(Z4
TR A 4] 1 A R ) A AR 1

SIS s D BIE AR ME R (X £SE) R, SC
W45 SPSS 17.0 B AF#EAT BN R Uy 22 00 B
(one-way ANOVA)/ T, P<0.05 R F W%, Y
AP 27 ] 22 5 g A (P<0.05), ¥E4T Turkey £
FeAL
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2 HREHH RO B BSR4
‘ B (P005), 5 A (1
21 BRI RLARR I 4 K i AR
B - (P<0.03), I BZHE I A MK Y-t B i, FoH
U5z Hin

M 3 Bl nT g, 45 Ab R [R] TS G B 3
P22 5(P>0.05), {H Bl 5 7 B 7K A 0 8 Tk 7 19
BT R G TS, B Y3 kiR IE,
Y5 AR HEF(WGR) ., FiE A K (SGR)FIE
BCR(PER) Y B 28 5 T X FE4H (P<0.05), 1 1A KF &
BUE ZE LT X BR1(P<0.05),

22 BEKBYXNMEFMHEIMFANAEEF
gl 0|

M1 4 W, ARDEL IR I RE K A % LA
X R4 MR T 5 . KRB B RO 40 5 1 B L

EEASRAW LA, £ YS Hikm R E.
2.3 BEEE/KEEY TN AR ER I iE £ KRR
A

R 5 AT, BERk K ) S 2 52 e X i i
R (TP H I =R (TG) Y 75 1k DA S A5 B 4
it (AST) FlI 4% P4 %% & il (ALT) 19 3% 1 (P<0.05), 12
XiF UL 375 46 2 5 (GLU) AR JH 5B (TC) A 75 52 il
A EP>0.05). YS 4 TP A1 TG FEEER T
X BB 4ZH (P<0.05), T AST 1 ALT % 1 i % T %t
IR 4H (P<0.05).

&3 EEEKERIS FLAURE I ENE A1 e A TR LR A Y S0
Tab. 3 Effectsof dietary yeast hydrolysate supplementation on growth performance and feed utilization of
Litopenaeus vannamei

n=4;x + SE
FiH item Tk diet group
YO Y1 Y3 Y5
WH AR E/g IBW 1.86+0.04 1.87+0.01 1.89+0.02 1.87+0.03
LRI E/g FBW 9.28+0.42° 10.2£0.17 10.54+0.14 11.37+0.63°
B #R/% SR 80.00+1.92 84.45+6.19 90.00+2.94 88.34+1.11
14 H R /% WGR 402.01£12.97° 443.4246.99% 453.50+6.95 514.11+28.25°
5 E A K F/(%/d) SGR 2.78+0.05° 2.92+0.02% 2.95+0.02 3.13+0.08°
e kL =% FCR 1.71£0.05° 1.53£0.01 ™ 1.68+0.02 ™ 1.47+0.03°
EHFRFE PER 1.34+0.04° 1.49+0.01 ® 1.42+0.02® 1.58+0.04°
e R EE R bR A RNG Rk 3R 25 5 i 2 (P<0.05).
Notes: Values in the same line with different small letter superscripts are significantly different (P<0.05).
R4 BEIKBYNSLAVERT IR SRR E FRK S GEE)FIF I
Tab.4 Effectsof dietary yeast hydrolysate supplementation on nutrition components (wet weight) of
Litopenaeus vannamei body and muscle
%; n=4;x + SE
FiH item AR diet group
YO Y1 Y3 Y5

2 IF whole shrimp

T8 dry matter 22.68+0.46 23.50+0.70 23.18+0.46 23.58+0.11

HIEH crude protein 17.010.38* 17.54+0.23% 17.64+0.16™ 18.43+0.16"

HUIEWS crude lipid 1.88+0.09 1.85+0.06 1.92+0.09 1.97+0.08

MUK 5> ash 3.12+0.22 3.26+0.07 3.37+0.04 3.32+0.15
WL muscle

FH i dry matter 22.82+0.29 23.28+0.28 23.31£0.15 23.44+0.43

M crude protein 19.91+0.28 20.46+0.19 20.42+0.14 20.69+0.24

HMLNEW; crude lipid 0.77+0.03 0.68+0.04 0.75+0.03 0.69+0.02

#K4Y ash 1.60+0.04 1.62+0.03 1.65+0.03 1.66+0.02

T FATBOR R ARG 5213875 22 53 .35 (P<0.05).
Notes: Values in the same line with different small letter superscripts are significantly different (P<0.05).
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Tab.5 Effectsof dietary yeast hydrolysate supplementation on serum biochemical indices of Litopenaeus vannamei

n=4;x + SE
SiH item 1AL diet group
YO Y1 Y3 Y5
BEH/(g/L) TP 57.03+£2.06 58.83+2.03% 56.21+3.35% 68.24+1.97°
W% /(g/L) GLU 0.85+0.15 0.73+0.13 0.91+0.12 0.97+0.02
H it =F§/(mmol/L) TG 0.98+0.03" 1.13+0.17% 1.06+0.19% 1.58+0.13°
IH [ % /(mmol/L) TC 0.72+0.05 0.80+0.06 1.00£0.15 1.05+0.06

A AL B /(U/L) AST 174.77+1.43°
A WA E/(U/L) ALT 166.29+11.34°

119.14£10.51°
115.29+5.44°

163.80+0.90%
153.20£13.60™

125.78+1.40™
156.76+15.84™

T FAFERR EARNE T E R 25 B3 (P<0.05).

Note: Values in the same line with different small letter superscripts are significantly different (P<0.05)

2.4 EEERKERYD R FL 4R Xt AR BT R AR W 1L BEE
MR
MR 6 AlH, BERKEPIERT, FLANEEXT
U JFF 8 R A S o I 9 T Gt 3 22 R (P>0.05);
177 418, 25 5 Wi o M P A ke 26 11 6 A0 0 J I 1 35 1
(P<0.05), Y3 ZH 1Y AR 11 T ARG 7 e 0% 1 Sl 2 vy
T X5 BR2H (P<0.05), HFifi & % BE K fif 9 00 o5
B TR TR
2.5 EEEKIRMXS FL A0 E X N iE B 1 RS B B0
M 7 WA, BEREOK A S 5 ) LRI X
W o T8 A 5 v R L AR R R RO B R (P<
0.05) Y3 ZH 11 fizp 10 A8 5% vy 35 R 5 85 0 8 1 %k R

2H (P<0.05), H.Ff % BBk K ) K Epg s m, Xt
W i 8 A B i v 0 ETHE TR, Y5 A
I8 LA E = B R X R (P<0.05).0

3 e

31 EEEKEEY X FLG0IE X B 4 < 14 58 F0 4R R
F AR R

A SRTERE K A 0 W AR DG AT 58 ZE RS 2E 34 v L
B, TReM R XSS T A I SORD S gE
YU RE 1R AR m AR A A K MERET T, [RIB tAy
WF 18, R R AT DL AR R AR 2 A 4 Sk 6
(Sparus aurata)'™ . B[R HFO R 12014 K 7

6 EEEKERYFT L LR 3o T AT R AR H L BB E 1RO E2 g
Tab. 6 Effectsof dietary yeast hydrolysate supplementation on digestive enzyme activities of
Litopenaeus vannamei hepatopancreas

n=4;x £ SE
gl 4 .
W H item ik 2H diet group
YO Y1 Y3 S
&R/ [(U/mg(prot)]amylase 1.85+0.26 2.27+0.26 1.97+0.24 1.7120.13

188.05+4.64"
102.92+9.48*

Ji 25 I i /[ (U/mg(prot)] trypsin
A5 Wi /(U/g(prot)] lipase

198.78+13.27%
147.97+7.95%

242.65+11.58"
179.95+1.93°

210.00+3.50
149.92+8.79 *®

T AT R R ARG PR R 22 5 35 (P<0.05).

Notes: Values in the same line with different small letters superscripts are significantly different (P<0.05).

®T7 BRRIKEYI LRI AR EE RS

s

Tab. 7 Effectsof dietary yeast hydrolysate supplementation on intestinal morphology of Litopenaeus vannamei

n=4;x + SE
FiH item 1AL diet group
YO Y1 Y3 Y5
4 5 75 % /um fold height 20.34+2.46° 23.36£1.94% 30.25+3.77° 26.70+6.3 *
4% 5% B /um fold width 19.08+1.69* 21.72+1.46% 28.00+1.84° 21.48+1.63%
WA T 7 B /um microvillus height 3.65+0.30° 5.34+0.63* 4.59+0.39 5.37+0.52°

T AT B E HOA )NS5 5 230K 22 53 .35 (P<0.05).

Notes: Values in the same line with different small letter superscripts are significantly different (P<0.05).
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WA YERE . IH AR RI o AT R
7, TR S I B 0 EERE K R RS B 2 B A
1E%¥% (Pelodiscus sinensis)pl] . KLfi(Ctenopharyngodon
idellus)* . I &5 (Micropterus salmoides)*> 1 L
2 95 ot R U 2145 K 7 s A SRR R S A R,
I I PR R R B AT, N 5% LK
it i E e T NLNEXT IR G A R R K
eI R gy &N LR S S QIR (A Rl
o [FIREAL SR T EREZE ™ il X PLA T X R i AR
KAEsEfE . B USEPYH 1% 00 B RE K e 78
TS5 BWEY(Carassius auratus gibelio), WA
U RCR, 5 5 AR A 3G R A A P T
8.16% . WA R4 2145 3 A 1) R K ik T LU
e R MR &, M7EASL S AR
INZH 2 MR AR S 3 T R ARSI A
SRR, WK AT LG otk JfRede
T PLAAEE XS 0 %) A A M B AR R .
3.2 BEEKEEY X FLERT I M iE &£ KRR
A

R RV, IEHEMANT, K™ 3P inii
AL B AS A, — o R b AT DL B Sl ) i gt
JRE K20 i i R R B T LA e R ML AR ko
EEBEBE ), AU RFE, Y5 ArXT
LN IR RSN e & Rl =T = Ry DL A N U
— 7 B I TR K A 4 T LATE — 8RR B L R AL
IEE AR AR I i ae i, (S 2R A T L
&, AWRER A R0 SR A RS E R IE
MR R ML H I =8 0 & R BE 8 I e pL A
FIFHGEAERE WG B BE ST, pb b, H i = g3k w] LA
ST RO AN RN 20 g AR AR 26 ) sy
Hh, ORI I T I R R S DR R R K K F
() T e 5t TR g, SR W)L i R K A 5 el
THUARIBE S iz b o IOWE 2 B i 3l % B2 AR g
T AT 1 T B AR, A5 8 I R K A
XTER A S m R 2R, X —45R
FH, 38 KOV 00 TR KA AN 235 i) LA U X
W X2 A AU AT . AST FI ALT J2& P Fh
R R A, FE T MU R LA R
HB . BRI S8 B ) B A B v R PR E R
HEAAECY, R ALT A1 AST 3 )

DAAR SR S e JTF 4 sz 450 B P AR 5 v,
UML) AST R ALT 3 PRI T X5 R4, W]
T8 B EERE K SR A 2 36k FLAA T8 %o 0 1ok i A
44
3.3 B KRR X FL 48R XS 5T BF R BR E L BT
4 B %2 i

JH IR B2 R e 2 ) o 2 T Ak A B AN AL T
SrUAARE, HEREN MR Ly AT A, 9T R
ANTRVEE R AR B faoky, 23 R Bl BT
PRI PR, AL I Ab Bl PR R = AR, T LA
XA X R R T Ak i e B A R g e,
T BRI ) h & A 8 I B A IR, W LA
iR R R T A T A, DA 2 A R DR R
W T AL W SORI R P AR S 45 R R, 3%
B 7 S 0 S O 2E X6T 0 174 P T i g 2, 11 1l R O I
i % MR o 2 TN R, A R T RE 2 TS
I ERE K S D 4D 78 T DL I 75 10 2 R A% 1T IR,
N3G 1 X R X8 SR B R I AL . X 5T
T £ B AR 2 IR IR (Macrobrachium rosen-
bergii) B FE 45— R, O Al g5
BRI i H 88 ZEHE (MOS) FIE FR/INIKAT 6
AR, I 2% MOS 1] DL & 5 hn FLaA i
ST PP U F 2 11 5 T B O Tl 0 B
TE R BE)1| 8E(Platichthys stellatus)™> %)) ta JERl A R
HAN I /NIRRT A AR E A | R
RIS A BTG 1 o AR Sy b, G IR Y R I T
W2, (AR BERE KSR SN2 T P
B, IR RCHA U R AR AR A R, X AT il
BESE Y AE — R BE b 52 1 LA 0T B X ] et
Hh e A T AR AL
3.4 EREKAEY XS FLGYET B 7 B S B0 R 0

1 3 2 7K 7 B %o DAL R 0 B A W )
FEG I, Wil I A2 AR A RE SO LR X SR
Wy 5 1) T A I AT B T i R PO A B AR
i, FELEAK A0 R W s O P st T
BRI A —rgm, nl LU 3 iz 18 A R
et G R IS — E A R A R A AR R, T
PAd s B I A sk, eitimiaE K A BPT, A
S, BRI N 3%~5% R EERE K 9 T DL 4R
NI IR AR B vE, R R BB, W iE
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AW T AR, 7 TE 25 2548 (9 25 1k 7T B2 T4
A A TR K g T LUK FE LR X B B A Kk
BRI VP BoR, W

0.1~0.8 g/kg FYBERERZH IR nl LA 35 42 = X iR
A EEJRLRE . RN R, e TGt A R
HHUA IR B A R T LA B v Y T S
JEE o A A S O i A A R S o e R A R T
DL 4R veh HE XS gy 1 266 8 1) A 1 ORI R 1Y 5
IF e AR HE I S E ARG, 38 ) S S 1 SRR

TG s B2 DA S il B 2 1 B iR . TEAR S
Hr, TEREK ) 0 S e 1 LA T R 0 i A
L ABETE MM S . SRR, T RE
S TR EERE K A ) RO ADTE, BT i 20 A H IR
W AR R o o, R 2 BRI AT A8 A TR A ik
FETE o 20 B R B R i, R T I IE R DNA
FIRNA W4 AL, AT 7 im0, fe 3L
AT 5, R I ANEAZ R A S N mT LAk 5 %2
JE i (Oreochromis niloticus, @ x Oreochromis aureus,
BV R E i (Larimichthys crocea) ™™ F JLAHEEXT
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Effects of yeast hydrolysate on the growth performance, digestive en-
zyme activity, and intestinal mor phology of Litopenaeus vannamei

XIONG Jia', YUAN Ye', LUO Jiaxiang', LU You', MA Hongna', ZHOU Qicun', LIANG Chao®, ZOU Qing’

1. Laboratory of Fish Nutrition, School of Marine Sciences, Ningbo University, Ningbo 315211, China;
2. Guangdong Hinabiotech Co, Ltd., Guangzhou 510275, China

Abstract: An 8-week feeding trial was conducted to evaluate the effects of yeast hydrolysate (YH) on the growth
performance, serum biochemical indices, digestive enzyme activity, and intestinal morphology of Litopenaeus
vannamei. Four isonitrogenous and isolipidic practical diets (42.5% crude protein and 8.5% crude lipid) were
formulated to contain 0%, 1%, 3%, and 5% YH (named YO, Y1, Y3, and Y5, respectively). A total of 480 Lito-
penaeus vannamei, with an average initial body weight of about 1.86+0.01 g, were randomly allocated to four
groups with four replicates per group and 30 shrimps per replicate. The results indicated that the shrimp fed the
diet containing 5% YH had a significantly higher weight gain rate, specific growth rate, and protein efficiency rate
than those fed the control diet (P<0.05), and that the lowest feed conversion ratio occurred in the Y5 group
(P<0.05). Crude protein of whole shrimp significantly increased with increasing YH levels in the diet (P<0.05).
Dietary supplementation with 5% YH significantly increased the contents of total protein and triglyceride and de-
creased the activities of aspartate aminotransferase and alanine aminotransferase (P<0.05). However, serum glu-
cose and total cholesterol were not significantly influenced by YH (P>0.05). Shrimp fed the Y3 diet had higher
hepatopancreas trypsin and lipase activities than those fed the control diet (P<0.05), but there were no significant
differences in amylase activity among all the treatments (P>0.05). Shrimp fed the Y3 diet had significantly higher
fold heights and widths in their intestines than those fed the control diet (P<0.05), and microvillus height in the Y5
group was significantly higher than that in the YO group. In conclusion, a 3%—-5% YH supplementation in shrimp
diet can effectively promote digestion and improve the growth performance, feed utilization, and intestinal mor-
phology of Litopenaeus vannamei.

Key words: yeast hydrolysate; Litopenaeus vannamei, growth performance; serum biochemical indices; digestive
enzyme; intestinal morphology
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