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Abstract: This experiment was conducted to investigate the effects of fermented composite
preparations of Cyperus esculentus meal and traditional Chinese medicine (FCEMH), Cyperus
esculentus meal (CEM), and fermented Cyperus esculentus meal (FCEM) on growth performance,
nutrient apparent digestibility, serum antioxidant and various biochemical indicators, semen quality
and other indicators of small-tailed han sheep. Seventy-two healthy male sheep with similar age
and weight were randomly divided into four groups, namely three experimental groups and one control
group. The control group was fed with a basic diet, and the experimental group fed with the diet added
1% FCEMH (1% FCEMH), 3% CEM (3% CEM) and 3% FCEM (3% FCEM), respectively. Each group
had three replicates, with six sheep per replicate. The experimental period was 70 days, with a
pre-experimental period of 5 days and a formal experimental period of 65 days. The results showed that
compared with the control group, all the experimental groups significantly increased the final body
weight (P<0.05). The 1% FCEMH group could effectively increase the average daily weight gain of
sheep and reduce the feed to weight ratio (P<0.05). The 1% FCEMH group significantly increased the
digestibility of dry matter, crude protein, and neutral detergent fiber in sheep (P<0.05). The serum IgM
content of sheep in the 1% FCEMH group significantly increased (P<0.05), and the serum malondi-
aldehyde showed a certain downward trend. The 1% FCEMH group showed a trend of increasing sheep
semen volume, acrosomal integrity rate in semen and testosterone content in seminal plasma, and
reducing sperm malformation rate. Adding fermented composite preparations of Cyperus esculentus
meal and traditional Chinese medicine to sheep feed could improve weight gain, nutrient digestion, and
reduce F/G, and to some extent, it was beneficial for improving antioxidant capacity, immune
performance, and semen quality.
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Table 1 Dietary composition and nutrient level

(Dry matter basis) (%)

i &R

Items Content
Jikl Ingredients
EK Comn 30.00
K7 Bran 6.70
T Soybean meal 16.30
KGFEFF Soybean straw 42.00
RBAZ4S Calcium bicarbonate 1.50
frih Sal 0.50
TR} Primix” 3.00
A1 Total 100.00
EFIKFE Nutrient level”
HAEH Crude protein 15.75
FRPEPEEF4E Neutral detergent fiber 33.77
FRMEVEURET 2 Acid detergent fiber 16.32
5 Ca 1.04
P 0.51
FRIHE(MJ kg ') ME 8.63

e 1) BUREOEET iRt 4R A 16 000 1U, 4iE
HD:30001U, 4EA%KE 160U, AR 150 mg, £PIK 3.0 mg, £
50.80 mg, i 8.6 mg, %fi 49.36 mg, % 66.00 mg, fifi 0.46 mg; 2)
R, HA S .

Note: 1) Premix provided the following per kg of diets: Vitamin A
16 000 IU, Vitamin D5 3 000 IU, Vitamin E 160 IU, Nicotinic acid 150 mg,
Biotin 3.0 mg, Zn 50.80 mg, Cu 8.6 mg, Mn 49.36 mg, Fe 66.00 mg, Se
0.46 mg; 2) Metabolic energy is the calculated value, while the rest are

the measured values.
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1EIERIRI B 55 60~65 K, B FAmmERT, i
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SEAE R 1 mm Gl , TR S P 432 O
400 g, PRAFS .
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3 AT E M3 TP E A SR e
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(CK-E70080S) . IL-10 (CK-E70036S) Fil TNF-«
(CK-E95618S) il &, ¥ A 7 M -R /K SCLEY R
HARAF.

1.6 1ERIEFRNE
1.6.1  #5I&F M a R BAE Zhik ) &

IR i Jm — KR B, HRETIE R
KW, CEHUCEREM T 2T, A IR 50
OB R VR 100 WL TR RS, N TSR HLEE Bk
WS RGN ERETFEE . K5, BT
FEIG % KT HZ s HR | iz sl E 1
i T R
1.6.2 AFFermd | R 2R R TR TR R

KRG AL i e, SRt
3, SO 5001 TBRREAE T NETEAS T,
GEitmiIERs AN, TR T IRIE A Sl ER
TR e, SR AR M i A I 500 MK .
RGN RR TSR, 1 HRE RS T
N HRoR BT BN e 8 o 8 0 e T30 ot B 58 kG 1
PIANEL, THERS T OB e A 32 SRyl ot To A4 5 4%
P, AR O Y R S A I 500K -, Tidk
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R B AR A R (LH) . 2R 2 (FSH) . =2
(T) e — s (E2) & b EA TR I . LH 3500 45 (ETA-
0433) . FSH iR 7 & (EIA-0410) . Tik 7] & (EIA-
0419) Fl E. i H & (E1A-0417), ¥ H 1 303KEE"
VR BR A
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Z: Mk e R G T ik AT R g S o b,
1 SPSS 26.0 Geit /MK One—way ANOVA #1751
HE K ZM, 8L Duncan 3 1T £ H AL,
P<0.05 HZEFTE, 0.05<P<0.1 A BEH,

2 HRERM

21 (AMPRMBETERRELZBEHFINEEK
P B8 Y 220

IR, RIS E AR AR R R AP,
PR A o AE SR AR v S T Y SR B K T
R 2 A KRR R A 2 2 Fif s o 5% BR AL AR
o, REGAUR Y B E 45 (P<0.05) 5 1% FCEMH
M-V HEE R ER R, BEEERT(P<0.05).
22 fAMFRMHTERRELZBHIFFEFS
ESUNCE S A

oL PR TN A SR s R o R R S AR
KWW R E w3, SXRAML, 1%
FCEMH F13% FCEM 41T % Jit g fb % 3 g 2 $E 1
(P<0.05), Zr342E8.11% . 5.16%; XA A
ML) IR U U 2 431 b %6 55 0 BEZH A T 22 5 oA
BEP>0.05); SXTREAALL, 1% FCEMH 41 &
P A% B354 5 (P<0.05), 3475 6.50%; 5%T B
A, 1% FCEMHZ1513% FCEM 4 ik pkiser 4k
HER B ERE S (P<0.05), 73 3lHER 9.72% . 6.24%:
2.3 (AR HR R 0 T S AR B E & B R X 3
A IEFREI RN

o] AR A T A R B R TR R R X S ot v
PrEACTRAR IR 25 R L3R 4, A0 4 = 1
PrAALSE AR5 X B FL 22 SRR B3 (P>0.05) o
1% FCEMH ZH2F 1775 H MDA 75 52 R a3
2.4 (ERAPRNGET AR ELZ BT EDE
R M BETE R R

o] AR A o A R B R TR R R X S 0l 3
GaREPEREFR PRI UL 5. 1% FCEMH 4 ~F 1L 7
IgM &40 B F 15 (P<0.05), HoAlFE bR E6 20 5 %)
HEZH 22 S5 1 25 (P>0.05) .
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Table 2 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the

growth performance of sheep

5 H AL Groups PR Pl
Items Con  1%FCEMH  3%CEM 3% FCEM SEM P-value
W (kg) Initial body weight 40.36 40.41 40.48 40.62 0.43 0.831
A (kg) Final body weight 55.71a 57.08d 56.28h 56.53¢ 0.16 0.031
TFYJHIETE (g-d™) Average daily gain 236.15a 256.46b 240.76ab 246.31ab 1.13 0.043
TW P-4 H R (kg-d™) Average daily dry matter intake 1.41 1.43 1.42 1.42 0.01 0.352
BHEH F/G 5.97a 5.58h 5.89ab 5.77ab 0.07 0.037

I A RAR NG PR R EBOCR AR RN ZE R A B (P>0.05), FREARFFORZEF R (P<0.05), TH.
Note: The same or no lowercase letters on the shoulder of numbers on the same row indicate no significant difference (P>0.05), while different

letters indicate significant difference (P<0.05). The same as below.

R3  ARFPRINBT B E LB TN FE RS RIEUL R

Table 3 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the

nutrient apparent digestibility of sheep (%)

5 HL3 Groups S S

Items Con 1% FCEMH 3% CEM 3% FCEM SEM  P-value
T IH LR Dry matter digestibility 64.12a 69.32d 66.54ab 67.43bc 0.42 0.015
FHHITHLF Organic matter digestibility 69.67 70.84 70.57 70.43 0.81 0.534
L F1TH 1L Crude protein digestibility 62.14a 66.18h 64.351ab 65.09ab 0.65 0.044
FRPEPRIREFYEN LR Neutral detergent fiber digestibility 47.31a 51.91b 48.63a 50.26h 0.53 0.002
TRPEVE L 4E L% Acid detergent fiber digestibility 43.17 43.77 4325 4331 0.67 0.935

x4 ARPRNET AR E LB F M E R SRR R
Table 4 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the

serum antioxidant indicators of sheep

i AL Groups bRt Pt

Ttems Con 1% FCEMH 3%CEM 3% FCEM SEM P-value
BPYUEALEE S (mmol -mL") T-AOC 12.87 13.67 13.38 13.49 0.42 0.653
A H Bt S b (U-mL) GSH-Px 360.32 371.39 363.96 366.89 481 0.639
AL ERF(U-mL") CAT 27.74 31.39 28.38 30.88 0.67 0.519
ALY A (U -mL ™) SOD 138.84 148.32 143.31 145.82 2.68 0.435
N % (mmol -mL™) MDA 5.53 5.04 5.31 5.26 0.07 0.075

25 (AMRBPARMBTEMHELBHFIERSRE L, 1% FCEMH 4 A0 A, {5
B MR ARANIE B i R A BN HEXT AR THE . KB MTPAE

TR TR O I Y5 SR R B R RS R HS R RS sl HUR AT Y AR
WHLIE PR ALS SR AR LR 6. SXTIRAAM R EEFAEE(P>0.05).
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Table 5 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the
serum immune performance indicators of sheep
| A3 Groups iR Pl
ltems Con 1% FCEMH 3% CEM 3% FCEM SEM P-value
HREERE T A (pg-mL™) [gA 311.59 331.57 322.47 325.32 3.38 0.223
GREERE 1 G(mg-mL™") IgG 37.35 40.01 38.36 38.86 0.86 0.533
P PEFREE A M (mg- mL™) IgM 730.31 764.43 746.32 751.37 4.07 0.049
Hr%-18(pg-mL™") IL-18 4735 45.31 46.58 45.81 0.76 0.635
HA%E-6(pg-mL™) IL-6 60.79 57.30 58.41 58.12 1.07 0.436
I Z-8(pg-ml") 1L-8 751.21 734.47 74431 738.59 6.67 0.685
1 Z-10(pg-mL™") 1L-10 20.41 22.01 21.12 21.23 0.63 0.757
i RAE R F - (pg-mL™) TNF-a 311.59 331.57 322.47 325.32 2.14 0.631
R6 RMA R ZHXFREIREIEREE R0
Table 6 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the
semen routine indicators and exercise rate indicators of sheep
TiH 2151 Groups PR Pl
Items Con 1% FCEMH 3% CEM 3% FCEM SEM P-value
K& (mL) Semen volume 0.71 0.76 0.73 0.74 0.01 0.087
AT (10°-mL™) Sperm density 2.71 291 2.79 2.83 0.06 0.535
K& T35 71 (%) Sperm motility 75.67 78.86 76.58 76.69 0.99 0.571
KEFAFE R (%) Sperm survival rate 76.58 79.78 77.59 78.64 1.22 0.603
B2 5#EF (um-s™) Linear motion rate 24.54 26.78 24.95 25.42 0.39 0.239
2832 83K (um -s™) Curved motion rate 30.42 32.59 30.96 31.59 0.78 0.515
SRR (um +s™) Average path rate 26.59 27.89 26.93 27.17 0.43 0.723

2.6
WA, BR KT Se R A2

TR)AR PR R i 5 B AR B E A B R T X A T

2.7 fRIAR AR N S S A B R R R 3 R A S
HEEERFIT

o AR H AR T A R B R R R SRR
WA T 236 L Jof B % T AR S R s i L 2k 7. 5 X
TR, I R T R e R R A B
(P>0.05); 1% FCEMH 214 P& IS T 2 1 a3
FIHE B A TUASE R A fa A

AR H AR T R R B R R o X S
WERG R ILR S, SXTIRAAM, 5
WP R R . RO E . S
SR ESHARE(P>0.05), A2, 1% FCEMH 4
REI 2 T e

RT7 ERPRMBSEASERBFFNEETFREE, RRTBERNETERNZN
Table 7 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the
semen malformation rate, membrane integrity rate and acrosomal integrity rate of sheep (%)
5 AL Groups o Pl
Items Con 1% FCEMH 3% CEM 3% FCEM SEM Pvalue
%% 2 Malformation rate 9.67 8.27 8.85 8.59 0.20 0.076
JRNIFESEHE A Membrane integrity rate 75.89 77.59 76.39 76.97 0.59 0.547
THASERE A Acrosomal integrity rate 86.48 88.83 87.19 87.87 0.36 0.081
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Table 8 Effect of adding Cyperus esculentus meal or its fermentation preparation to feed on the
seminal hormone content of sheep

i AL Groups FRAER Pl

Items Con 1% FCEMH 3% CEM 3% FCEM SEM P-value
fRAEARA I FE (ng- 1) LH 21.59 23.11 22.19 22.89 0.40 0.193
RO (1U- L") FSH 5.82 6.09 5.89 5.96 0.26 0.253
A (mmol - L) T 39.57 41.09 39.98 40.57 0.44 0.076
W FE(ng- L) E, 16.87 16.12 16.58 16.31 0.48 0.723

309 #

T G ER AT VR AR EYI LASE i BAT 3
25 M, HA s A . M
B, HEAWE . A, B2 R AR
TEE Y, XTI AR AN B AR A B 2Ly 3
ARG 1 %) DUSEE T 2 AT 1R ] A 80 ™ A £F 4l 2= il
SEN AN, A RO A A A L RE A rh 24 R A
P RAT SOE ME BLA FA™  7E 4 R, Btk
ZHh, MG EA R TIER, &I
FIFFR ARG, Hid AP RIRE T . 1% FCEMH 4
BRI ORI Zad R BESL, X HR T 2T
I FIN R 2 T AT Rl . AL H R TR
TTOORIAE T . DUER . TR, DY EEER NI
R ORIE AR AR DR S AR R R, R
ERHAERSAERKERE . P, PUm AR L
R T EOERY, %22 T HA RIS RS
GRRIVER, & S ILas By . M R AR A
Vi, nIAERRE SRR ERE . BOGE ML R G AR U
ARYS SR RA R A, RN
PIVERY, SIS SR A 2 LS, ATA SR
T SR 2547 30 B B, 2R ) i
MRS A KRR . A5, 1% FCEMH
HERRE L 2 TR, AT REZ R SO TR R
G2 5 e R Wt AR T A K SR L TR MR
ARG, B X E SR B

B IR W) 5t 2 WL Ak 2 0T A 0 e 3 T b
AEJ1, WATRI P AR AT B ARWF5E
1% FCEMH 4 Al G 3088 & T it . PR ik e
AEFRLEE R FRERD], D& R RS ]
¥Ry FE IR 580 2 AR Ny B 5
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B, EBRPUEFRET, WinAdYEERE T, 25
SRR, Had 5w e, SN RO
W A, B R R, ISR SR E
W, OERSE N 23.10% ., JENi SR 13.90%, A
WA N 15.65% . WEET LT 4 5k 18.00%™, %4
1o K TR %) S R S R BT A R e s T AL e
TR FIALH ) Crech ZERFFT RN, THIZ
1 % T AT R A R AN B Bk AR 11 S B ik
AW, HOAE GRS AR OK A S Y R
fife MRS F AL A, DI R e K i
R, A BT A KRR DS 2R 1
Fr HA Y e s aE 71, Al fERIY) b ek
7. EEFA P, R E A, R
FLA AR 75 0 0 0 AR W B A T R, Liv S0 5Y 3R
B, 28 DUSIERT 2R AT B T 1 SRR R 1 7
1 13.45% , Wi PE AR R 12.53% ", ARHFSR
i, 1% FCEMH 4 T4 5t . HLER (AT PR e i AF
Aefb R e, SRR AR 2
MEEH R E SR AT A S
il AL A Y RS 2R Ak A W S E Y R, O
e, TR BT 28 B 2SS Y B T R PR
RS PERT B O AR R A 7 =X A v G A
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