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Abstract: The effects of dietary vitamins (vitamin E and beta-carotene) and zinc on semen quali-
ty,antioxidant indicators of Holstein bull in hot weather were analyzed. Sixty healthy and pure-
bred Holstein bulls (BW=1 010+ 80 kg) were randomly classified into 4 groups (n=15) :group
I :control group (basal diet); group I1:basal diet +100 mg * kg ' DM Zn; group III: basal diet+
antioxidant (300 mg * kg” 'DM vitamin E and 60 mg * kg ' DM beta-carotene) and group IV :bas-
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al diet +100 mg * kg7'DM Zn -+ vitamins (300 mg ¢ kg™ ' DM vitamin E and 60 mg * kg”' DM
beta-carotene). The trial duration was 120 days. The results showed that vitamins and zinc could
significantly increase the semen quality, vitality of fresh semen (group IV 0. 649 ws group [
0.575) ,sperm density (group [V 15.16X10° mL ™' ws group [ 11. 81X 10® mL "), vitality of fro-
zen semen (group IV 0. 34 ws group T 0. 283) and acrosome integrity rate (group IV 45.2% ws
group | 41.8%) but decreased the sperm deformity rate significantly (group [V13.47% wvs group
T 16.81%). However,there was no significant effect on ejaculate volume (group IV11.56 mL wvs
group | 10. 33 mL). In addition, the serum Cu-Zn SOD activity could be significantly increased by
the supplemental vitamins or vitamins + zinc(P<Z0. 01) ; the individual or combination of supple-
mental vitamins and zinc significantly positively affected the serum T-AOC(P<C0. 01); and GSH-
Py activity significantly (P<C0. 01); the serum MDA (P=0. 053 5) concentration and hydroxyl
radicals (P=0.069 8) were markedly reduced as the result of adding vitamins and zinc. Supple-
mental vitamins significantly increased the total SOD(P<C0. 01)and T-AOC(P<C0. 01)activities in
seminal plasma; the Cu-Zn SOD activity (P<C0. 05) in seminal plasma was increased by the addi-
tion of zinc. In conclusion,a diet with 300 mg * kg™ DM of vitamin E,60 mg * kg™' DM of beta-ca-

rotenoids and 100 mg * kg~' DM Zn could improve the semen quality in hot weather.

Key words: Holstein bull; vitamins; zinc; semen quality; antioxidant indicators
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Table 1 Ingredients and composition of diets(air-dried basis) %
i H Item & & Content B IR 4 Composition 1 Content
£k Corn 54.5 T DM 86.5
#k iz Wheat bran 15 WFLEEEE/(M] » kg™ D) 7.05
T Bt Soybean meal 24.7 H&ER CP 14. 01
A #h Salt 1 AL Ca 1. 50
‘H ¥ Bone meal 2.4 B TP 0.41
fh 4 Fish meal 2 8 /(mg « kg 'DM) Zn 30
MEICE W IR AL Trace elements premix 0.4 44 K E/(mg + kg 'DM) Vitamin E 50

TR T E BB LA 40 1 500 mg, 4k 6 000 mg.4% 10 000 mg,4% 7 500 mg,%E 900 mg,%4 100 mg, it 300 mg,fifi 14

mg. i E A 1000 J7 TU, 4i/: 2 D,200 7 IU

Premix per kilogram contain:Cu 1 500 mg,Fe 6 000 mg,Mn 10 000 mg,Zn 7 500 mg,Mg 900 mg.Co 100 mg,I 300 mg.Se 14

mg., VA 10" TU, VD, 2X10° IU
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Table 2 Effects of vitamin E, beta-carotene and zinc on sperm vitality in Holstein bulls %
i E] /d T4 I M2H IV
. ] ) SEM P
Time Group [ Group [l Group |l Group |V
0 0.675+0. 039" 0.67540. 024" 0.67140.029° 0.680+0.027° 0.012 3 0.967 9
15 0.658+0.038" 0.6672+0.020° 0.667+0.020° 0.691+0.022° 0.010 8 0.271 3
30 0.671£0.049° 0.68340. 026" 0.69240.013" 0.692+0.023" 0.012 5 0.650 7
45 0.64340. 055" 0.6924+0.020° 0.688+0.021° 0.693+0.022° 0.013 7 0.065 1
60 0.61640.067"  0.65840.013"  0.66340.031® 0.684-0. 045" 0.017 8 0.118 8
75 0.599+0. 066" 0.638+0.031° 0.661+0.022° 0.66+0.042° 0.019 9 0.108 4
90 0.581£0.039" 0.650%0. 035 0.650£0. 016" 0.6440. 022" 0.015 1 0.003 7
120 0.544740.096"  0.61140.094* 0.59140.11* 0.647+0.082° 0.027 0 0.029 3
0~120 d F1y
0.623 0.659 0. 660 0.672
The average of 0-120 day
60~120 d ¥
0.575 0.633 0.634 0. 649

The average of 60-120 day

AT _EARAS ) /NG B 307 B 208 28 S (35 (P<C0. 05) AR B 3008 22 5 A 35 (P>0. 05) AR MR B 3 B3R 0R 2 i i

2 (P<<0.01), FI[dl

Means in the same row with different small letter superscript differ significantly(P<C0. 05) , with same small letter superscript

show no significantly (P>>0. 05),with different capital letter superscript means very differ significantly (P<C0. 01). The same

as below
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Table 3 Effects of vitamin E,beta-carotene and zinc on semen volume in Holstein bulls mL
A i) /d T4 4 Il 41 JLEE
) ) i SEM P

Time Group | Group I Group [l Group [V
0 10.5+£2. 35° 10. 83+2.77° 11.67=+1.63° 10. 68+2. 33" 0. 940 0.826 8
15 9.5+2.26° 11.00£2. 45° 11.83+2. 88" 10.20+1. 48° 0.963 0.379 6
30 10.33+1. 75" 9.75F2. 44° 12.424+3. 63" 11.40+3.13" 1.148 0.394 2
45 10.17+1.51* 10. 0841, 36° 10.83+2.91° 10. 80+4. 32° 1.099 0.942 3
60 8.00=+3. 29* 9.08+1.56" 11.83+4.71° 12.40£2.70° 1. 345 0.104 2
75 11.004+1.79* 8.67+1.72° 9.80+4.07" 11.00£2. 55° 1.170 0.391 9
90 9.9241. 027 9.1043.85™ 13.00£1. 15 13.40+1. 147 1.072 0.012 3
120 10.08+3. 41* 11.0043. 21° 10.15+1. 46° 10.27+4. 59" 0. 880 0.871 3
0~120 d F14

9.94 9.94 11.44 11.27
The average of 0-120 day
60~120 d Y15

10. 33 9.59 10. 98 11.56

The average of 60-120 day
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Table 4 Effects of vitamin E, beta-carotene and zinc on sperm count in Holstein bulls 10* mL™!
i a]/ d T4 1N 11 E2E IV
i SEM i
Time Group | Group I Group [l Group [V
0 13.95+2. 69" 14.6040. 96° 13.9642.76° 14.88=+1. 39" 0.872 0. 849 6
15 12.76+3.19" 16.45+3.51* 14,7142, 73" 17.00+2. 58" 1.243 0.115 3
30 12.87+4.17° 13.93+4, 25° 15.04+£2. 10" 15.2242.81" 1.423 0.645 7
45 14.30+£3.58" 16.50£3. 22" 14,8844, 12° 14.35+2.100° 1. 385 0.661 6
60 15.03+£1. 94° 14.27+2.02° 15,6644, 12° 15.26+£3.18" 1. 205 0.872 9
75 11.33+2. 74 15.28+1.82% 15.38+2.20% 18.65+1. 93" 0.990 0.000 4
90 13.07+1.87" 17.6643.07° 16.06+2. 75 15.54+3.01* 1. 194 0.073 0
120 11. 0443, 25° 10. 5142, 49° 11.2043. 60° 11.3043.72¢ 0. 849 0.916 2
0~120 d -4y
13. 04 14.9 14.61 15. 28
The average of 0-120 day
60~120 d 1
11.81 14. 48 14.21 15.16
The average of 60-120 day
x5 VEPHE MNEMENTHREAFBFEREENINF N
Table S Effects of vitamin E, beta-carotene and zinc on freeze-thawed motility in Holstein bulls %
iR/ d T4 I I V2
i SEM P
Time Group [ Group I Group [l Group [V
0 0.375+0.022° 0.37940. 025" 0.3752+0.027" 0.370£0. 045" 0.012 3 0.967 9
15 0.350£0.010"  0.35340.025"  0.37540.027"  0.36040.022" 0.0071 0.0701
30 0.333+0.021° 0.34540.012° 0.33840. 037" 0.332+0.025° 0.010 3 0. 800 0
45 0.29240.038" 0.3384+0.033" 0.32040. 034 0.336+0.019° 0.013 1 0.081 8
60 0.30540. 029" 0.3474+0.014* 0.30840.033" 0.31440.023" 0.010 6 0.036 8
75 0.27840.021"° 0.33840.018* 0.32040.035* 0.34040.014* 0.010 4 0.000 7
90 0.297+0. 044" 0.32240. 026" 0.310F0. 047" 0.32640.023" 0.016 2 0.546 0
120 0.276+0.077"  0.33840.010" 0.307£0.096"  0.354+0. 069" 0.0221  0.0542
0~120 d ¥y
0.313 0. 345 0.332 0.342
The average of 0-120 day
60~120 d F1y
0. 283 0.333 0.312 0. 340

The average of 60-120 day
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Table 6 Effects of vitamin E, beta-carotene and zinc on abnormality rate and acrosmal integrity in Holstein bulls %
BgE| T4 I JILIEEE) IV
i SEM P

Item Group | Group [l Group [l Group |V
W JE 24

’ ) 16.8143.50% 14,9742, 73 14,6042, 314" 13.47+2.60% 0.742 0.013 8
Abnormality rate
T4k 52 4 %

41.8043. 05" 43,132,724 43,082, 504" 45,242,704 0.705 0.014 4

Acrosmal integrity

2.6 VEB-HEPMNEMENTHRELAFMEFR
AULERNZm

L TERER BB IMEE . VE M - % b
2 fe AR R 0T AR b R O A W B (GSH-
Px) (P<<0. 01) i ¢ 8 A AL ) B AL i (Cu-Zn SOD)
(P<0.01) & A AL W B AL i (SOD) (P<<0. 05) F1
M SOD B 171 (P<<0. 01) DL R ALK /Y 54 i it 48 Ak
A& 1 (P<C0. 01), BEAR AL A 1M v o &0 3 i 2% (P <
0.05) \MDA #y¥k £ (P<<0.05), H#xfF GSH-
Px.Cu-Zn SOD., 240 L E J7 . L RS meE . VE Al

K7 VEB#HE NEZMENHITEA S ME

BHHE NREVIA M. B A4 R, B F
T X BRZH MDA 1 e B2 VI 4 S AR 12 325 1K T %) B
4, Ui S VE B 3-8 b 2 Z MIAEAE 45 300
LEA T AR AN E HOR IR e L VE A gl & b
ZAEAS [ 72 5 42 5 1 3 h GSH-Px ., Cu-Zn SOD, &
SOD. BPt AL 77 - FEAK I 76 MDA & A i 353k
JE LI HAE S 44 & (VE FI g-81 % b ) Z B fE1E
AR, Hd GSH-Px,Cu-Zn SOD {5 . St &
fLfiE J1 AT MDA ¥ i 45 J 17 VI 48800 B 1 35
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Table 7 Effects of vitamin E,beta-carotene and zinc on serum antioxidant indicators in Holstein bulls

WiH 14 4 I 4 Va4 SEM P

Item Group [ Group [l Group [l Group [V

Cu-Zn SOD

U L1y 47.0048.87%  53.9646. 844  60.7349.374  61.82+13.25% 2,801  0.000 8

* ml.

B SOD/(U » mL™ 1)

50D 91.92+5. 32" 93.64+3.33" 96. 63+4. 06" 95.77=+4.65" 1.474  0.148 9

ByrEM S/ (UemL )

TAOC 3.8740.76" 5.6141. 39" 4.48+1. 31" 6.41+1. 04" 0.426 <C0.000 1

A6 H RS AL P it/

(U » mL->GSEHLP 37.61£5. 44 43.5047.75% 36.37+6. 16" 48.77+6. 34* 2.241  0.004 1
* ml. T -'x

BFHBE/(UemL )

; 1 Ll dical 572.254133.97" 509.21£75. 11" 454.26477.02° 469.43494.97° 32.719 0.069 8

ydroxyl radica
W/ (nmol » mL™")
MDA 8.80+1.55° 7.93+1.08" 7.04+1.53" 6.64+1.21" 0.554  0.0535

2.7 VEB-HEPNEMENTHEAFEERR
RT3 0p A

8 5 R WoR  HAR TS B RN 4E A2 2 (VE Al
B FO Al B 5 = RS T P B SOD(P<C0. 01) .
Cu-Zn SOD(P<C0. 01) | Syt S AL g J1 (P<C0. 01)
MAETE % B AR AR Z 5 . Ao I b
SOD DLV 2H d5c & » 225 5 T % B A 11 41, 68 1) 5

Wi Ak SOD [ J2& 4k A= 2. 1 %S 0 BF 4R W Hh iy
SOD Jo i % . K5I Cu-Zn SOD i J7 I 41 &
Frm TR . H OB S IR X RS E S SOD
JC R FE R B AT LN Cu-Zn SOD 36 1. A5 1
Tt A AL BE ) DA T4 d e DG W VR I 4t 28 R VE #
B B IS 22 AT B R I A s I | Ak AR Ak I Y
71,
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Table 8 Effects of vitamin E,beta-carotene and zinc on seminal antioxidant indicators in Holstein bulls UemL™!
i H 121 IT 41 I 2 JAEN
. SEM I

Ttem Group [ Group [l Group [l Group [V
& SOD T-SOD 107.29+5. 30" 107.65+6. 627 112.27+7. 124 113. 714, 46™ 1.716 0.008 7
il 5 SOD )

100. 79+6. 18 102. 65+4. 58" 107. 76 2. 29™ 103.17+£8. 137 1.519 0.018 1
Cu-Zn SOD
BHEA T

13.2443.01% 18. 8142, 72™ 19. 0544, 974 16. 0043, 0145 0.949 0.000 1
T-AOC
¥ H B ] ] ] ]

1755.394£57.70° 1 731.09435.26° 1 746.76+£35.06" 1 746.44443.63" 11.785 0.638 4

Hydroxyl radical

3 3 i
3.1 VEB-#HEPMNEMEXNTRIEBEAFBERRR
ESEA

o TR G W T 65 ) e A, LR X R
BERE T ) A S R RO PR 2 . VE Al i
o R AT 2 AR M IR R R R AILRE L DA AR i
K FHE R 516 8h: 55— Jr . VE bt E b 1E R
Vi) 2 b BR AL P9 A el 35 X 7 A 0 AS R R i
IR A . FF R BEL4 B R P
VE XK I8 002035 RO 5O 3 A B
ZEH0 . B A DR AEVE bR A B B R S ORI
IR oL 2k A 1 7™ A B P A A 1) SR o L B
W1 TR RIS IG5 A H R g b
R UNINIKF- 100 mg « kg "I R WA BT A B 2 2l
S ARG TE AT B BF ST R Y Sl B VE 1
W g m 3| 300 mg « kg DM, 3-## N R IFM
#| 60 mg + kg 'DM, i@t 120 d fiX IR 45 KW,
FURR s VE -8 80 D 2 0] 15 35 1) 38 in 24 17y
R 6 F1 RS T8 B A T I6 1 TR 58 2 %, R ARORS T
T A, 5 PR 45 R A A — 3L,

PEE S 5K 1 00 R B B A IR BE S i
T o T E 22 4H RS 11 A S5 44k » A AR 7 240 kS 5 44 1)
R 0 A B OB 1 AT RS 1A R AP S 0 X
B RE A AR KR T 3 AR R 5T UE 5K
T L B R R 2 R R A A R K R B R
FPERE , AT B M AR MEDLRE A S LR E
AR H T MEAE R B S i A0S B R A0 e A A R
S CRBUER IR R T M REZ W TR R
BEL o G 0820 K % BEAIG L PE AR R B B = A

RE 150 . 800 5T 2 B HORS O B vl s 4 A
R R it JB o 4R 1 2 2 T SRS o LR IORG T IR 6
5 & B S AFE Tl AR 110 mg « kg™ Al g 3
4 R HOR RS 708 R T R RS TR
N. Kumar 2" Hl P, Massanyi 280 L M 7 B 58 45
R Z AL ORI B T B A AR 1 G
W M5 R IG ) T IR S
RS IR 238 1 0 H 14 S s 2 TG 2 5 0
3.2 VEBHEMNEMEXNLNFRENIEFRNE
i
3.2.1 VE.B-W % b MEEXTA 4 i 7% bt Ak g
71 11 5% 1
3.2.1.1 VE.R-#1 % bR 4B H Ik Ak
YA S A AL BE T s . 2R R T LR N
S LR R B BRI GSH-Px A9 505 S g,
VE 3/ Bl E R & B IR LA A
I PRS0 BRI R 00 P LA 4R A R C R ik
HBRIKF- GSH-Px {478 7 5 UK 5 410 10 s 158 4
WAL E . A TN 0B R B T R R
A e R E A P R R TE . H RS VE R -
i3 N R X GSH-Px 1§ J7 19 5 Wi oK 35 8] 4 112 b
() KO AR A i i R OF B s AR R
(VE 1 3-8 5 b 20 T [a] 45 i i i e ] 5 25 b 48 5
My GSH-Px W36 J1, Ui B = % Z [ 77 46 B AE .
LR Ry HOR R R 0B T 4 R A e R SR Ak
Py T R T R R L BRI A AR R ), B
S AT T TR T A e R A SRk i AR B SR AL A
PUEAL RGN DI RE S A A T AT . [
VE 0.4 1 4 bk H K G 480k i 3 o VR L I
I o o i B N 1 B3 N TR T

BUIR B B B8 1A & 42 45 1§ {2 (SOD, GSH-Px,
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CAT) FEERE (4E/E R VAA F4 8 5 D 2 MK
Z . BIEALGE S (T-AOC) Y 58 55 F W 1) 2 Bl K
B 1 14 2R PR Rl T 55 LA 1 ik B AR B % ) AH
Ko HOB A IR Gl AR R AT i 2 B A A I
T-AOC, #& Ifi 24 B¢ F0 4 28 2% 3L 7] 0 Jn id) B fe T-
AOC AR Em I, M2 FREBHE, X5 SOD
M GSH-Px 78 k@A 22 5 o i i KA Ff T
HE— R
3.2.1.2 VE.p-#1% b Z AN M & SOD Al
Cu-Zn SOD i J1 i 52 0 - B 52 R W] B S5 LK Cu-Zn
SOD F 36 P & 3 E A 560 . A5 b, 7 i 4 R
2 (VE A B8 b 2 FnsE n] @25 i 32 55 1L 7 b 4
SOD F1 Cu-Zn SOD By 1 P, H o = 2% 3 [m] %% i &%
Wi 2. ULHIREMY4EA 2 (VE fil B8 3 b 3
Z A AFAE U R VE T 38 i — 2P A i SOD %t #lis )
g, HEZERE . —Jrm % MRS TN
WS 2 U B R KRS R A
ML RE T B 5 B 3 RN A T B R Y B
T ER S Y % B R N RIS R IR B R o — T
I VE G BR i Bt AL &% 3 el JE L O & 1k B
LA Rk & e R ARE T M T & Zn
Z: 55 SOD [iff 25 ¥ 351 P HhG G885 410 ) 18 5t 70 4l 1
I (NADPH) 4 8t % i) g ot 2o 4204k o 6] B, Zn 38 R
R o A1 A A 6 IR ) T AR T Bl LR IR B A Ak 2
HUA N SOD F1 Cu-Zn SOD Fy 1% £, H i = 3% 4t
R E S S EE =N
3.2.1.3 VE.B-#1 8 & FEE X MDA ¥ B f1 52
FI R B ) < B IR T A AR AR R R et
AALTE sh B 9%, MDA ( Alondialdehyde, MDA) & &
Fhi . Pt MDA g5 20 g B S A6 St 7= 1 2
— Wl MDA B 5t 5 B8 S ALK 4 B 5T it 4801k
N AR B ) 42 B e 40 4 A0 0 AR S 5 Ah
MDA FZ 0 K F 138 3 D e A5 3K 56 of 4 4 R
PEYEAE R (VE FI B8 % b R 368 K 1 3%
MDA {9 BE 50 2 2 = 2 L W3 i i B e MDA
(9 7K P SR K o G o 2 i PR gl 2 B o A A 4 A 2R A
I, SOD T 4 Th e o 3 100 4658 88 0B B8 7 Al ik 1 v
Bk BE 77 in 5k, T BELLE T AL 2L i I A A . 5 B0l
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B FIBH 1k i it SR AL 2 4

T PE A (ROS) BTl SRR A9 48 B i Joi XL 43+
SEAE ORG TAEZ B B B B R A A S AT
FHIREE K ROS KV 5K F 50 % 6 R

HEBHFEREAME., BAHRZLODEEERA
Fh 35 1 — b o R G U B R F AR A B P L
Z 5 RE A R B W AN R 4 AR K DL R e
SRS (R EE A R SR SR B 4 g
S K BN o AT JEE AR R g I R A i 45 LA £k
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3.2.2 VE.B-WHE b F AT 4 K it Ak 18
FREOSEME S Wh SOD & & B & T H g 1k
WK W 1 SOD e 4 ¥ ok IR FRi s iR, E2 R
Cu-Zn SOD # Mn-SOD, ¥ H i SOD 14145 F
B2 A H R E L PR IPORE TROE R D BB 1Y E 2B
WP HOF s EW, W VE $2 & ;iR SOD
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e ) PR 7 i e] 3 B R O R GSH-Px 336 1 5 I 7
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Cu-Zn SOD; 75 4k 4= R F1BE 3 5 m  3E H T-
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