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Table 1. Cleavage, developmental, and hatching rates of embryos cultured in different

media.
Group Ogg?cly?gs* D;gg%lifes d No. of( ;Oleivgi: 1\e/{r;lbryos, Total( Ozo.io; Igl\jl[?i(;cysts I(\Eil%fti%;%éjj
SOF+ITS+EGF 303 285 246 (86.24 + 0.64)a 118 (41.42 + 0.86)a 52 (43.76 * 2.46)a
SOF+FBS 288 265 211 (80.00 + 1.69)b 100 (37.28 = 1.41)b 25 (2571 + 1.46)b
SOF+ITS 266 250 203 (81.12 + 1.98)b 90 (36.00 £ 0.47)b 23 (2552 £ 2.09)b
SOF+EGF 335 313 249 (80.25 + 1.60)b 98 (31.28 + 0.89)c 27 (2773 £ 2.03)b
SOF 253 232 186 (79.86 = 1.60)b 56 (24.70 = 1.61)d 5 (8.82 + 2.66)c

ad Values with different superscripts in the same column are significantly different (P <
0.09).

* Six replicates were performed.

+#x Rates are relative to the number of presumed zygotes.

SOF 71%ulxe] thabdt 4gAx, = ITS, EGF % FBSE xiste] s 2w
SOFITSEGF Aol A ot Hel7o] vjs) §80R e g, wy

sl&S HAY (86.24 + 0.64, 4142 + 0.86, 43.76 + 2.46) (P < 0.05). o]&gr A= Ho] H
bl wjae] Hlshel F@Yu|A(SOFITS+EGE) Z7o|Ash o] A4d 4aelxe] =
ol )@ wiFzzie] ek Rakgd] A sleldrks AL BelFu Uk Z A 9w
wow @ MAE ASY aglel FUY MPEAAN GG 1 4D

o
—_ = =
AHoE 24 £AL AN F dvk: AL STk ol@A AuE FHB

N

ANFES AN AT G B4 oldsh o] S
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Hoechst 33342 TUNEL Merged

SOF+ITS+EGF
o
3

No. of apoptotic cells
o m & o =

SOF+FBS

Fig. 1. Day 8 bovine embryos were stained with Hoechst 33342 to determine the total cell
number, and TUNEL was performed to identify apoptotic cells. The corresponding images
were merged. Embryos were cultured in the (A-C) SOF+ITS+EGF and (A'-C') SOF+FBS
groups. Scale bar, 100 um. Apoptotic cells are indicated by white arrows. (D) Mean total
cell numbers determined by Hoechst 33342 staining. (E) Mean total apoptotic cell numbers
determined by TUNEL. The asterisk indicates a significant difference (P < 0.05).

Table 2. Total cell number and numbers of TE and ICM cells in embryos cultured in
different media.

Group Total cell no. No. of TE cells No. of ICM cells ICM:TE cell ratio
SOF+ITS+EGF 210.08 £ 4.26% 156.67 £ 6.59° 5342 + 572° 0.36 = 0.06*
SOF+FBS 169.67 + 7.40° 129.56 + 4.42° 40.11 + 3.63* 0.31 + 0.02°

ab Values with different superscripts in the same column are significantly different (P <
0.05).

SOF+ITS+EGF F8% wigzdels Azs FAwe 2457 wuss] ¢
SOF+FBS Ael7 #4¢e % &7 4 2 ARAEF2 wus 232 Table 2, Fig. 1914
AL itk & SOFHTSEGE %84 wgza fd SAwelAd % AXFE SOFFBS
Aol vlEl] FoAdoR =9a1(210.08 + 4.26 vs. 169.67 + 7.40), APEAE & Q= #
JgHow v GAHASS FAY 5 Atk olel @ Ans BPol HhH WA RTFE ITS
S} EGF 4491471 A7k FagmAdA A SAwe] 48 FFol Brhe A g

T A
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DAPI CDX2 Merged

SOF+ITS+EGF

SOF+FBS

Fig. 2. Immunofluorescence staining of day 8 blastocysts showing CDX2 protein (red)
localized in the TE. Nuclei were stained blue with DAPIL. Embryos were cultured in the
(A-C) SOF+ITS+EGF and (A'-C') SOF+FBS groups. Images were taken with a confocal
microscope. Scale bar, 100 pm.

e FATY FASLFS vuREAsy] YA SAARES 2xe T, =
SOF+HITS+EGESF SOF+FBS A ol A A eaao] Zad 7]1%%S 3% CDX2 protein 2
S vluEAgt Ay Fig. 204 HE vke} 2ok & SOF+ITS+EGE 38 % A %] F-of A]

Atk o= FAHTe AAGFo] SOF+FBS A2+

=

felgom B BALY Y & 9
g FARRY foHoR oS FAL & = Aol

DAPI Nile red Merged

SOF+ITS+EGF

Lipid content

SOF+FBS

Fig. 3. Fluorescence intensity of lipid staining in day 8 blastocysts. NR staining of day 8
blastocysts in the (A-C) SOF+ITS+EGF and (A'-C') SOF+FBS groups. Scale bar, 100 pm.
(C) Mean values of the integrated optical density of lipid staining per blastocyst as
analyzed by Image] software. The asterisk indicates a significant difference (P < 0.05).

e Adgrel P ug 98 nile red GG DA S ol A4
A gl SOF+ITS+EGFEF A 2]t 4 SOF+FBS* g ol H|3] fe]do =z
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ADTA+SLI+J0S

sdd+408

Fig. 4. Fluorescence intensity of mitochondrial staining in blastocysts. MitoTracker Green
staining of day 8 blastocysts in the (A-C) SOF+ITS+EGF and (A'-C') SOF+FBS groups.

(D) Mean values of the integrated optical density of mitochondrial staining per blastocyst.

The asterisk indicates a significant difference (P < 0.05).
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Fig. 5. Survival and hatching rates of embryos at 24 h after thawing. Bright field images
showing the survival and hatching rates in the (A) SOF+ITS+EGF and (A') SOF+FBS
groups. (B) Mean values of the survival and hatching rates. The asterisk indicates a
significant difference (P < 0.05).

g Ful o] Apg et
2 =S Aoz oad,

Matrigel invasion chamber insert

IVC media used for
embryo production

Blastocyst Invasion area

After 72 h

After 10 days
_— —_—

Matrigel

I

Polyethylene terephthalate membrane Migrated cells

Fig 6. Invasion and migration abilities of trophoblasts. Bright field images showing the
invasion area in the (A) SOF+ITS+EGF and (A') SOF+FBS groups. Migrated cells stained
with Hoechst 33342 in the (B) SOF+ITS+EGF and (B') SOF+FBS groups. Scale bar, 100 u
m. (C) Mean invasion areas. (D) Mean numbers of migrated cells. The asterisk indicates a
significant difference (P < 0.05).

FATe] AXFEES v B £ JdE g FHAAMMP-2, -9, ACADL, ACSL3,
HMGCR IGF2R % SIRTI1, SOD2, TFAM, BCL2) @d &2 fFogxos mhow A XAE
#d FHAHBAX) Y] HHEL FoH oz volx AT dd S vusdEd

(Fig. 7).
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Fig 7. Relative mRNA levels of various genes in blastocysts determined by RT-gPCR.
Relative mRNA levels of (A) MMP2, (B) MMP9, (C) ACADL, (D) ACSL3, (E) HMGCR,
and (F) IGF2R in day 8 blastocysts. Relative mRNA levels of (G) SIRTI1, (H) SOD2, (I)
TFAM, (J) BCL2, and (K) BAX in frozen-thawed blastocysts. The asterisk indicates a
significant difference (P < 0.05).
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68.5%, 40.5%) (P<0.05). A=A G- e AEEE AT ATY 2o 4T U AEdAAE
Fapol AEgol AHel JRe MAE Ao duHETh FAPA F2 SR 45 A
ARRo] AYHow Folgo] 424G AEE AMel 2 G WAL Ao BuH

Table 3. Survival and hatching rates in vitro produce bovine embryos following storage at
4C for 72 hrs

No. (%) of No. (%) of
Groups No. of blastocysts
survived embryos hatched embryos
SOF+ITS+EGF 55 55 (100)x* 42 (76.3)*
SOF+EGF 54 37 (68.5) 15 (40.5)

The symbol asterisks (*) shows the significant difference between two groups (p < 0.05).
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Fig. 8. Columns with asterisks (%) are significantly different (p< 0.05).

=

Hoechst 33342 TUNNEL Merged

Merge

Fig. 9. Cell counting and TUNEL staining of in vitro produce bovine embryos store at 4C
for 72 hrs.

SOF+ITS+EGF

SOF+EGF

Aty d45-ES }8}71 fate]l oy £4S  Fae HUE Ao
Zoh(Fig. 10, 11). ¥&3 = AMA 2 wivrEe] mtDBANA &4 3k =
A 2] -l 4] AX*OE iﬂﬂl e CH(Fig. 10). T8 Al2d o] x2A
I FEAYAYFANA FoHog A el dok(Fig. 11). o]
T

2
fral Fe] AASE] Ao r Yz
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intensity of Mitotracker (A.U)

SOF+EGF

SOF+ITS+EGF
. .

Fig. 10. Mitochondrial activity Shown by Mitotracker after 72 hrs storage at 4TC.
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Fig. 11. Lipid content shown by Nile red after 72 hrs storage at 4TC.

ORAAAAR Aol 4B FHAAZ 7WIE T
AeAF A Sol] A F1Ee] ALnEde] A AAAE Hrlste] 4T WH R

of 1-997kA AGA L F 2441 vl & =S 2 F3ES vuEA e 2= Table 49
A HE kel ok 597 = 100% ABEE, 694 96.6%, TEA 87.5%, 8YA 84.6% H 9Y
A 786% % L& A PE gl 5 O]Oiﬂr T F3ke2 394 50.0%, 444 41.7%, 5¢
7 22.2%, 64 A 286% A% sgte Holal = AS A 9&3’2 ol¢} 2 A}
= @A e 5ol 1 6L GE7A A2A o] Thed AEES BAou, FIEolA
= 5Y5H 222477V1 E 5] Hashs A4S Bl oleh 22 —?i}%-ﬂ 7HLE AE 7=
Aol B a5 Jn & FATA ¥ AA FHEs ¢V A= ST ol
o= g gt &C’J 2 ddEY. dA4e FEdAs oA AFA FEETE F
shes BAD 7 e FE7AY Tlerigo]l ¥ avs= dAoln

Table 4. Survival rate of low temperature storage blastocyst for 1 to 9 days.

No. (%) of embryos

Storage duration (days)

Recovered Survived Hatching
1 8 8 (100) 7 (87.5)
2 8 8 (100) 6 (75.0)
3 8 8 (100) 4 (50.0)
4 12 12 (100) 5(41.7)
5 9 9 (100) 2(22.2)
6 29 28 (96.6) 8 (28.6)
7 16 14 (87.5) 3(21.4)
8 13 11 (84.6) 1(9.1)
9 14 11 (78.6) 4(36.4)

*Embryos were stored at 4C temperature.
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98 AT F Jdv 7|NVES gHstax; g, ol fd WA HAFAFEQ] AFMNA Vx
HoletE FHsle] Aol ol or g8stuxt str) 1gste] AF e ATHFH L
A ol A BAHF71E MMP-2 & 99 555 ZAF8E A3t Table 5, Fig. 12, 130149k 2
o T mel At Fre Zold 1 S qdloem HA FRe gl W AAHLS
e a9 adlew fdedEn
Table 5. Updated data of MMP-2 & -9 ELISA Kkit.
Sample State Concentration(ng/ml)
Uterus Estrus 51
Fluid 2.5 dpc 258.91
B ul 3.5 dpc 59.42
MMP-2 Estrus 835.955
Plasma 2.5 dpc 849.377
3.5 dpc 506.42
Sample State Concentration(ng/ml)
Uterus Estrus 0.466
Fluid 2.5 dpc 4.278
B ul 3.5 dpc 3.541
MMP-3 Estrus 2.794
Plasma 2.5 dpc 0.987
3.5 dpc 8.25
MMP-29] s%& AzdFda goa A5 dap G778 It xo]& Hola
9l=vl oF 40-80 ng/mle] FEE AT F AArHFig. 12, 13). MMP-99] Z$-oll= 25a
FHAA 05-4 ng/ml FEZA E zolE F Hola ) o5 HAAHTEE 7] fst

A7 aE

A B

400 |

1004

o/ml)

80

3004 —l—

200+

60 4

40+
100+

&

A2 ) ,c-j e <7

MMP-2 ¢oncentration (ng/ml)

MMP-2 concentration (n

Fig. 12. Concentration of MMP-2 in Uterine fluid (A) and Plasma (B) at estrus phase, 2.5
and 3.5 dpc. The asterisk indicates a significant difference (P < 0.05).
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Fig. 13. Concentration of MMP-9 in Uterine fluid at estrus phase, 2.5 and 3.5 dpc.
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Table 1. Statistical description between groups of cows subjected to survey

Cows Confidence Limit Mean
Item SED
Non-pregnant Pregnant Non-pregnant Pregnant
Cows, n 113 (56.5%) 87 (43.5%) - -
Parity 2.35+0.18 2.48+0.21 198 ~ 2.71 2.06 7 2.90 0.28
A g e , - ~
50.28+2.33 50.98+2.72 4568 T 54.89 4557 T 56.38 3.57
month

d

- 2Abll ol wrEA ol Ejel M A= &S vEhA @tk A A4S A

1:19
to ot
Joby

ANE AHAN WEATA WES EA DT AL TAE S T
NG FEA B TR ARk

Table 2. The frequency and percentage of pregnant and non-pregnant cows by region

Red: Cows Total Chi-squa <p
eglon Non-pregnant Pregnant ota re
Geochang  Frequency 5 5 10
% 2.50 2.50 5.00
Row % 50.00 50.00
Column % 4.42 5.75
Goseong Frequency 5 5 10
% 2.50 2.50 5.00
Row % 50.00 50.00
Column % 4.42 575
Namhae Frequency 21 16 37
% 10.50 8.0 18.50
Row % 56.76 43.24
Column % 18.58 18.39
Sancheong Frequency 7 4 11
% 3.50 2.00 5.50
Row % 63.64 36.36
Column % 6.19 4.60
Hamyang  Frequency 35 26 61
% 17.50 13.00 30.50
Row 9% 57.38 42.62
Column % 30.97 29.89
Hapcheon  Frequency 40 31 71
% 20.00 15.50 35.50
Row % 56.34 43.66
Column % 35.40 35.63
Total Frequency 113 87 200
% 56.50 4350 10000 09926 09883

- gHle 2ol 816%7F MEA RS 2AARE Belgolat A AgEE Aow ey
I, TMRYEH ASH A% 1839%E XA &}t

- TMRB 9 57H40F) T+ 1657(40%) M2 97 FHE Aoz Yelyy, 2Figao st
(160F)= 44.38%(71F)7F FeHlE Aoz veyt 2 A3 E F3, TMREYE Y= 25w
glgoitdo] AT FH S YA fEe Aoz yElyT SRR, Anvkdg oz Fojuk
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Table 3. The frequency and percentage of pregnant and non-pregnant cows by feeding
methods

T Cows Total Chi-squ <p
ybe Non-pregnant Pregnant ota are
Separate  Frequency 89 71 160
feeding % 4450 35.50 80.00
Row % 55.63 44.38
Column % 78.76 81.61
TMR Frequency 24 16 40
% 12.00 8.00 20.00
Row % 60.00 40.00
Column % 21.24 18.39
Total Frequency 113 87 200
% 56.50 4350 10000 02492 06176

- 2ARFO e AnE ww, FUe g RS T8 2% B HEe 72 8
gehe How »}E}W_, Axelee AA BANES F 125%7F AgHAw, 2
=

1
T

}_
REWIEE L P 7&4 AR e NNT + YL, FE Folg 2ARAS Wtz

Fg BANN Vs, B 2ol Fol@ kel 2ARYS T2 AU o wesew
o] 23t L s Ho] A9 EAA @i Ao nuEol WA FHEe Avigel gl

A Hoz At

Table 4. The frequency and percentage of pregnant and non-pregnant cows by forage
sources

Cows

i- <
Forages Nonpregnant Pregnant Total Chi-square P
Barley straw Frequency 1 0 1
% 0.50 0.00 0.50
Row % 100.00 0.00
Column % 0.88 0.00
ITtalian Frequency 2 2 4
Rye grass % 1.00 1.00 2.00
Row % 50.00 50.00
Column % 1.77 1.77
Kentucky Frequency 0 3 3
Blue grass % 0.00 1.50 1.50
Row % 0.00 100.00
Column % 0.00 3.45
Rye grass Frequency 5 3 8
% 2.50 1.50 4.00
Row % 62.50 37.50
Column % 442 3.45
Rice straw Frequency 81 63 144
% 40.50 31.50 72.00
Row % 56.25 43.75
Column % 71.68 72.41
TMR Frequency 19 11 30
% 9.50 5.50 15.00
Row % 63.33 36.67
Column % 16.81 12.64
Whole crop Frequency 5 5 10
Barley % 2.50 2.50 5.00
Row % 50.00 50.00
Column % 4.42 4.42
Total Frequency 113 87 200
% 56.50 4350 100.00 55979 0.4697
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Table 5. Plasma metabolites and their criteria between pregnant and non-pregnant Hanwoo
cows subjected to this survey

Ttem Cows Confidence Limit Mean SED o
Non-pregnant Pregnant Non-pregnant Pregnant
Cows, n 113 (56.5%) 87 (43.5%) - - -
B-carotene, ug/dL 45.21+3.19 46.20+3.42 3890 T 51.52 39.39 T 53.02 4.71 0.8336
Protein, g/dL 7.39+0.05 7.42+0.06 729 7 750 730 T 7.54 0.08 0.6852
Glucose, mg/dL 70.00+0.79 67.360.74 68.44 T 71.56 65.89 T 68.83 1.11 0.0180
Creatinine, mg/dL 1.46+0.03 1.51+0.03 141 7 151 144 ~ 1.57 0.04 0.2858
Urea-N, mg/dL 12.41£0.37 12.42+0.45 11.67 ~ 13.14 11.52 ~ 13.31 0.58 0.9868
Triglyceride, mg/dL 27.43+0.77 27.30£0.94 2591 T 2896 2542 7 2918 1.21 0.9104

Total Cholesterol, mg/dL 132.76+3.79 120.99+3.74 125.24 = 140.28 113.54 ~ 12843 5.43 0.0314
HDL-cholesterol, mg/dL 123.74+3.60 113.05+3.54 116.62 ~ 130.87 106.00 ~ 120.09 5.17 0.0399

LDL-cholesterol, mg/dL 24.71+1.13 21.61+1.29 2247 7 2695 19.04 © 24.17 1.72 0.0728

- 8% B-carotenedT =& UFEHIS-T 2 FETolA 44 4521 ¥ 4620 pg/dLE T 7
FoJ3k Zpol= YERFA] gkt SAwE MR are] Azl Aoket (R AV]E 350 1
g/dL, 39 WA A5FA)E A, Ul 7t 4o B-carotene T UIEFA O R
o] 1T o2 gglo] 53 AoR gl

% glucoses =+ F 1F Fol A xolE YE Y, FEHS-To] v FEH ST RY f72
SHAl ST 95% Al Ggbell A FHIES FFAI7I7] sk digRe] 272 669 T 688
mg/dL7}F A4 o= EFST
2HF, HDL-Z# 2HE %3 TH 5
= 4

Pl A FelaA we e v
717} 1147128, 1067120 mg/dLe] <

LFER AT

Table 6. Plasma metabolites concentrations by feeding methods for Hanwoo cows
subjected to this survey

Item Feeding methods

Separate feeding Mixed feeding SED <P
Cows, n 160 (80%) 40 (20%) -
B-carotene, ng/dL 46.08+2.61 43.89+5.22 5.84 0.7075
Protein, g/dL 7.42+0.04 7.33+0.10 0.10 0.3098
Glucose, mg/dL 68.39+0.65 70.7+0.94 1.38 0.0470
Creatinine, mg/dL 1.52+0.02 1.35£0.05 0.05 0.0019
Urea-N, mg/dL 12.61+0.32 11.65+0.65 0.71 0.1794
Triglyceride, mg/dL 27.20+0.66 28.05+1.42 1.48 0.5688
Total Cholesterol, mg/dL 126.64+3.03 131.65+6.16 6.80 0.4621
HDL-cholesterol, mg/dL 118.67+2.86 121.20+5.99 6.42 0.6939
LDL-cholesterol, mg/dL 23.68+0.97 22.23+1.78 2.13 0.4946

- Z2ewEdFelet Egol WA el HMEIRE, dd e adda SAAAE, T2 L
& % HDL- R LDL-F~HEsEs ol Abol7F yeEhbA] &gtk =
APE FEe AP o] W o] 9ete AEHI 2ALE AL B Az

Aol7h 99 Aew ArhAc

- =
>,
o2 -
ri
Y,
o)
BN
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de4S siwrdetaz st

Table 7. Chemical composition in TMR as a basal diet and commercial [B-carotene

products
Items Diet sources
TMR (basal diet) B-carotene products*

——————— 9% of dry matter ——————-
Dry matter, % 56.24 92.36
Organic matter, % 86.85 69.65
Crude protein, % 11.45 13.93
ADF1), % 21.19 9.28
NDF2), % 38.49 20.69
Ether extract, % 5.95 2.24
Crude fiber, % 19.52 8.56
Non-fibrous carbohydrate, % 30.86 32.78
Crude ash, % 13.15 30.35
Calcium, % 1.75 7.19
Phosphorus, % 0.45 0.76
TDN3), % 68.02 63.48
DE4), Mcal/kg of DM 3.00 2.80
MES5), Mcal/kg of DM 2.46 2.30

# 4,000 mg of B-carotene per kilogram was included as described in the products.

Dacid detergent fiber; ?neutral detergent fiber; “total digestible nutrients; “digestible energy; ®metabolisable energy

L &A= vz g AL

- FAFoE TS A 9FUNAIAS;510+21.85ke) & A BT 5, A gE WAAT S Aol vt
A FEE F R H@x8m)el 4 3FH wjAEdal, =2 ArEA AAE 5+ A S
ATt

- AT E2FEHI), A HEFIEEAA AFFET(100 g/d), AT #ETIZEA
A #YFAFB00 g/dE F M AFE FEsRen, ATE 3FH FAE 3
replicated Latin square design® 2 AFFAIHS HAISATE 2} periode 452 o|Foixal, F
3 period 12737t ALYAIE S A A AT

- AFGAE o] WEE = Foh AFRE 1Y 23] o, AYoz o] Folatg
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FFE=E A A = AL g
Ay AH g e I+ = FR8 YER AT

- Al HEFLEE H7F(100g 2 300g 5o T)e ok, A9 AlsHo Al TMRel ©@=#7
o Folste] A JAESE St

- Ago] Y= Ft, 7t perlodJ 279 2 2894 A AHES 630 AAH AASA I, AHE
Hoho ofo] Anb o Wol AP $ukelg i, WS st Ao FAHS FHasgrt

Table 8. Chemical composition in experimental diets

Ttems Treatments
Control B-carotene product B-carotene product

100 g/cow/day* 300 g/cow/day**

% of dry matter
Dry matter, % 59.46 57.32 58.03
Organic matter, % 86.84 86.55 84.54
Crude protein, % 11.49 11.53 11.60
ADF1), % 21.22 21.00 20.60
NDF2), % 38.64 38.31 37.72
Ether extract, % 5.97 591 5.80
Crude fiber, % 19.67 19.48 19.13
Non-fibrous carbohydrate, % 30.74 30.80 30.89
Crude ash, % 13.16 13.45 15.46
Calcium, % 1.76 1.85 2.02
Phosphorus, % 0.44 0.45 0.46
TDN3), % 67.94 67.87 67.74
DE4), Mcal/kg of DM 3.00 3.00 3.00
MES5), Mcal/kg of DM 2.45 2.45 2.45

* recommended level, which is equivalent to 400 mg of B-carotene.
#x 3 times dosage over recommended level, which is equivalent to 1,200 mg of B-carotene.
Vacid detergent fiber; ?neutral detergent fiber; “total digestible nutrients; “digestible energy; ®metabolisable energy

A, vyl A, WEIRE W SelgR 2y
miE k!
H10n)E ARG om, dohe F4Ne Batel At
: 9 ulE A9 halE wY] Astel FA 4T

=
" HF 3 Y (aluminum foill® FERE 7% 5 A
- HbE Al EL2 o) F dlo] e Ak A7 A A %ﬁ%ﬁlﬂe O] 3}04 3,000l 4] 10
B ook AR 3 AS5Y 2mE FHA AAS 3 FA -80T A2WHad EAA7HA
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- ¥ 20040, internal standard 20p¢ 2 kit 8
kit & IE &3t 9,000xgol A 1087+ LA
Ak

O wWel7l=e 74

- WEFFE 82 Ethanols ©]834] serum 49 proteing A Ag $ FFUE] B-carotene
hexanel. & FZ3to] 450nmell 4] UV/VIS spectroscopy(Libra, Biochrom, UK)E ©]-&3}¢]
FEE Yo EA AT

ooy o

- & Y A glucose, creatinine, 84 HZ A (BUN), triglyceride, total cholesterol, HDL

Y TDL-cholesterolg =+ A5 AEA V| S o] &slo] HEA3%t}

+al + B + 1k + eijjk
Yijke £S5 uv= AAHAEE, ade d9ad=24q (14 5539, B jHA period& 3,
k= kA A28 eijkl‘:— ZE2}

- AVIEEE JEaHHEd sEEet v, st o dAs A FHste] FAIg gE (8] E
W A, B-carotene 2 & ”fﬂ/\}%x‘)oﬂ st = 29 =Y repeated measuresS % -&3FA T}
ol-&# FwAaktZF(covariance structure)i= AR(1)S #-83Fe] 43513

Yijkl =pu+a+ B+ yk+ 1l + (yokl + eijkl
Yijkles 5 pe AAHTH, de S22 A4 414 283, Bjx= jAA period& 7,
vk kHA A2 3, 1l A AP eijkles #AF
- H 32> LSMEANS procedureE o] -&3sle] AF&Esth 942 Pk 0.050]3FY o <4
o] el ¥ AL 0.100]3t= AA 3t

- oA Hi= vle} o] AEAFHEFS B-carotenew o Fol F7FE wEl fol3 FHE U
Bl oyt 7= ZFell= kol 7k WA e kth

- 2uid 23E 9 HARAETsE 3 ES B-carotene A A o] wol ol F7FgHol whet
Folgt F71E YeEtA L, o] B-caroteneA Al 9] A Eo] EAo] Wty Az Aty
shA Rk, TDN 2 7Fastol Y A], thatell YA A H &S A et groll Zpol 7k vpebubA] Skt
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Table 9. Body weight and nutrient intakes in Hanwoo cows fed experimental diets

Treatments
I B-carotene B-carotene EM <P
tems Control product product S

100 g/cow/day 300 g/cow/day

Nutrient intake

Dry matter, kg 5.69b 5.71ab 5.82a 0.052 0.0410
Organic matter, kg 4.94 4.94 4.92 0.046 0.9199
Crude protein, kg 0.65b 0.66ab 0.68a 0.007 0.0076
ADF, kg 1.21 1.20 1.20 0.013 0.7865
NDF, kg 2.20 2.19 2.20 0.022 0.8240
Ether extract, kg 0.34 0.34 0.34 0.003 0.4219
Crude fiber, kg 1.12 1.11 1.11 0.012 0.6094
Crude ash, kg 0.75b 0.77b 0.90a 0.008 <0.0001
Nitrogen free extract, kg 2.83 2.83 2.88 0.025 0.0553
Non-fibrous carbohydrate,

ke 1.75b 1.76h 1.80a 0.016 0.0154
TDN, kg 3.87 3.88 3.94 0.034 0.0753
DE, Mcal/day 17.04 17.08 17.39 0.152 0.0581
ME, Mcal/day 13.97 14.01 14.26 0.123 0.0546

2. 8<% B-carotene ¥ HEIW A F%

K

®oA B vk} o] B-carotenes =t Al¥ B-caroteneAl Al E HAstdE AU S+ 4
ol &&o] A9 glv A= e

- B2 B-carotene®] AWM YR F4HW, B-carotene-15,15-monooxygenase?] 2§02
270 9] retinalS @5, olE A FAH retinalS retinal reductase®] 28 ° % retinol® 2%
Ho] dF A& retinolZ2A4 AF] HET AZ AZkET

- SFAINE, retinol®] E% I Aot kol {5 F zkolrb glo], ATl A#EI A= B
—caroteneA| Al &= FHIL7LA] O FE EEshA] Xt Ao R UEETh ol A =doli

of W9 Yol A FE tFZ9 B-caroteneo] 3 ¥ = o= FAHET

Table 10. Plasma B-carotene and retinol concentrations of cows fed diets supplemented
with B-carotene products

Items Treatments
B-carotene B-carotene
Control product product SEM <P
100 g/cow/day 300 g/cow/day

B-carotene, pg/dL 4750 37.58 43.25 11520  0.1926

Retinol, pg/dL 26.94 26.78 24.33 1.270 0.2786
3. 835 gAER
- g7 A=A G creatinine, TAA WY X7} B-caroteneAl| Al 2] Ho 2 o kA
stobxl ®bE| glucoses= 7ol Hlste] HoleEd e fFolstA =okxl
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- 8% 8axHda, F FuzdHE 9 HDL-Fd2HE A5 A3tk #ol7F vehA]
gkektt, sHAIY, LDL-ZFd2HE A= AF5Te 3uel B-caroteneA Al 300g w70l A
7V vk AdE YeRg AT o] BE A3 B-carotened AEO 71918 AR TR Al A ol
23E tE dEEe] 93¢ Ao® Atsdn

Table 11. Plasma metabolites concentrations of cows fed diets supplemented with £
—carotene products

Treatments

B-carotene B-carotene
Ttems Control product product SEM <P

100 g/cow/day 300 g/cow/day
Protein, g/dL 7.64 7.38 7.48 0.052 0.0039
Glucose, mg/dL 68.78 73.39 77.56 1.046 <0.0001
Creatinine, mg/dL 1.71 1.51 1.23 0.062 <0.0001
Urea nitrogen, mg/dL 12.28 11.28 11.33 0.493 0.2848
Triglyceride, mg/dL 40.61 23.61 24.89 2.288 <0.0001
Total cholesterol,
156.83 171.11 151.61 7.486 0.1769

mg/dL
HDL cholesterol, mg/dL 153.44 153.00 149.44 7.432 0.9169
LDL cholesterol, mg/dL 24.78 34.67 22.06 1.716 <0.0001

O H3Z HEINZ"9 /L ol w9 in vitro SHAA A}

- ol Al FALSE mpe} o] 7|E AldE = BocaroteneA| A= AR o] mgetr] o d
o, & B Uel A i EajEo] AEYE Ao®E YEY dods §3 B-carotene®] ©] 3
o] YEFUA] k.

- AA7HA g WA 9o glg B-carotene L&T-Ho] FAIH O R WE A A Fort FHE
Pl A FEFE v A= vp oo gk EEAQ FEHHY EAol a3

- A&oA eFe FF 300 mges FUIE wo@ AS At dAY, EF H4A mLI 3
golde &2 FAANZA S A5t dS(Herdt and Stowe, 1991).

= REESel A i8] B-carotenee] 3 H 7] Wil WS FHsto] AFAA F5E
o o] &d F JLF ¥vF9 HIE7|s Jide] Hastt

- 7|2 A 02 B-carotene ABAZARA AEAS LR wo|=A Mo dFOo R HIE]
Aol HFAe ks & webA, oleldt AAE o] &ste] V|E] BHeU|ES $&5t] W E Y
Ul bAoA, Ao o]fste] FFEES ®o|7] 9% EE ¥ B-caroteneA A E N
ek d FEE A, oo WY dAHAAS HFE7] Hske] in vitro ¥F$IUl B-carotene
2AE APS A S

1. X3 B-caroteneA A ] 7
4= HEEQ o A m

- 7B B35 B-carotenel # e, pH B ol oa] Eaislx &L, -4
A sH &sbvlgo R olEsiM FaE g RS 28 ZEAAS AA ol 2P AL
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o] B3 B-carotened A|ZX3 Ao R FA A AFFTAHAL FAEA Z=r)

2. A& uH

- WA AHE AN AA SAETRAAA TE2H T WFY YEES HeHo|
FAse] AR euald i, 449 cheese cloth® o#st & ng o gy 39T HLWo
T, 02 free-CO2 gasE 30%7F FYste] BHewyo 715 AAG T w3 5%

buffer#l] Zo A}-&3} o},
— in vitro BN WHFQ A 400mLE vl 2] A3 buffer solution 1,600mLe} &3sle] A=
3l st} Buffer solutionol] ¥H5=9]< A, 02 free-CO2 gasZE 30x7F FY3ste] ok jard

o] F71& wAste] F7IFEE FAEReH, 1 F 39ToA 30&1F dFAZ F 2 Al

o] g3l .

—
o
N
N
N

3. AT A

- In vitro &AL 2019 DAISYI incubator (Ankom, USA)E o] &3lo] A5 =4,
A& 717 &<t incubator?] X+ I 395+05C 2 A8

- AET A AYTE 6RO RE 24 F (M EE B-carotene 5T 2 HIS B-carotene
o= Yol Ime PAAVIE 3 2 Axg wigdAtsEet HEA dxE 47 4g¥
dextrose$} xyloseZ Z+7} 1g& H|H S % WS B-carotene 9o 7o &3 A7 & x4
oF HelFeol| Z}7} vl RE B-caroteneAl| A (U] Al FAE, 0.2% BC)9} H& B-caroteneA| Al (71
A, 0.2% BC) 0.1g(200pg BO)& 22 vdd &9 Yol &gk 5, H7tsto] wjdFatad

NN

RENSE A T

- in vitro ¥l 0, 3, 6, 9, 1271t B2 Z+7; wjF Y-S FA] pH meter(Corning 445, USA)=
pHE S78sta, MidAhEE ZF Ae 779 o] € YdE2WMS 3]st s 2= Fx&Ed
Az F B715 AAT T 80CYsne v 2 FHAAx T FAE FAHSA, olF B
—carotene¥ FS w4l I AHNES Pl

d

! TukeyH oz

b

B Ao dojz A}ES SAS package (2011)S o] &3] HAIEA
d

Table 12. Effects of unprotected or encapsulated B-carotene (BC) supplement on in vitro
ruminal pH
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Treatments

Times (hr) Control encapsulated BC SEM <P
0 6.81 6.81 - -
3 6.31 6.43 0.02 0.0415
6 6.25 6.31 0.02 0.0727
9 6.19 6.29 0.02 0.0616
12 6.04 6.13 0.02 0.0423
- 3O A YERE vk} o] pHy wiFA|TRe] A& me} H]EE B-carotene w7+l U

2778 ARy 3AI 12413 A Fe ek Al skt (P<0.05).

- SHAIYH, Bo A 2] B-carotene HOIT = tHETEU &WHek pHeHde WERU Ol i 2
oAU oz FeHm, o= B-caroteneo] WFEUolA dizzFo] s £/t @ dojue=
7

A% PHHOR AAeg

Table 13. Effects of the protected B-carotene (BC) supplement on in vitro B-carotene
disappearances (%)

Treatments

Times (hr) Unprotected BC Protected BC SEM <P
0 13.23 3.78 3.25 <0.0001
3 32.34 9.98 5.67 <0.0001
6 5291 17.29 8.21 <0.0001
9 67.25 25.54 9.29 <0.0001
12 73.62 29.15 9.74 <0.0001

100

BC dsappearance,; %

o 3 6 ] 12

Time relative toincubation, hr

== || nprotected BC === Protected BC

Figure 2. BC disappearances of protected BC products in in vitro rumen incubation system
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- in vitro B-carotene(BC) A2 &< v H 3 w El7}E € A A (unprotected BC)7F S 434 &3
= GAS HoFar, wjok 124750 7362%9] AANES HolFE dbH B ool o3
MreE B3 WEFLEE A A (protected BCO)E 29.15% % ¢F 70%7} W= UiolA HEwE A

° 2 yEykth

- A=Al EAlstE BCE BhwEo] AFHAsHAE, v A =+ 20730%78
H Y (King et al,, 1962; Keating et al., 1964), AFE HZA| = o7 oF

o7 EiuEE= Aoz B t(Noziere, 2006).

EE Hi
50% olde] w& FF

_41_



24, 244 = AFdTd 23

1. <IAR(AAUEgR) : OPURH F3FY 2H =3 £4 2 o4 FL&7< F¥>

O FURWA fd £HBY AHAFE BA 2 o4 H§
A0 SOF wlAlel ITSE A7be FaRuAE Auste] F4ae 470 3839

i, 22k Ee] ek FEA A, S A S dAdAE S s A A wFA =
S =57 98 3 A7 (10% FCS + IVM, BSA + IVM ¥ s free IVM)Z A 9] 4]
S& 9 AdFATS At 1 2&S v

FEAuMA A Y] A A Hrbe A& vaeA FARgE AdE B o
TP Az BFES A ﬂﬂ?l@u} oA o ® vtk (Fig. 1). = FAF el EAst=
o] kg2 F atol7t §lo] fAE ARE Aoy, HHuAEe] FFES FolHoR
2 AL Felg £ Q) ol# s FHelA MEAe] AT Aol kel dAIVE U= Ho

T
FBS TCM

Fig 1. Stages of nuclear maturation determined by aceto—orcein staining of oocytes
after 24 h of IVM. (A) Metaphase of the first meiotic division (MI). (B) Metaphase of
the second meiotic division (MII). Scale bar, 200 um. (C) Percentage of oocytes at MII
cultured in the FBS, BSA or TCM for 24 h. (D) Cumulus cell expansion after 24 h of
IVM. Columns with different superscripts are significantly different (P < 0.05).

Serum free Agl7-9] F&&, vtz Igdg 9 F3lE 52 Serum groupdt FAME A E
ATt (Table 1). o]¢f & Ao|A s BAREE, 5 winkx Aiks, F3t& 5o A
o7} gt A FHAYuA = o] &3 OPU ] AT AT 83| 7Fsd Ao=
e, o)yt FEA R Aol Aol ok FolA] Aite A Aol ot tpFet Al
S FEToEN FAT A o FekgRo g F VA E T FHoE FuET)
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Table 1. Cleavage, development, and hatching rates of embryos in different media.

Groups Oocytesr resumed - Cletved embrvos - Blastoeysts - Hatehed blastacysts
FBS 390 375 301 (80.4 + 1.5) 140 (374 + 1.5) 58 (41.1 + 2.2)a
BSA 340 331 256 (775 + 2.2) 103 (31.1 + 3.9 34 (335 + 19)b
TCM 403 396 318 (80.2 = 1.0) 137 (345 + 1.8) 52 (384 + 2.5)ab

ad Values with different superscripts in the same column are significantly different (P < 0.05).

* Six replicates were performed.

+*% Rates are relative to the number of presumed zygotes.

H2 A wjdky o] AF FF2S 2AE] 9siA = AMES
of AMEMEZFE v AT A= Fig. 20049 2o wiwkxze] MY+ E F 1837 BSA
o =} 219 o

o FEAIES fHeR we ARE Wl w9

HA| = BSA o oR =T ok 22 At
A kgt FEA Zhell olgt AA FFEo] AstE= A
Z o dn 5 2 e FAEAME EHaF Aelvt
glolaL, A A S A A Aas 248k AT At
F&oe A7 8l Jee AL = AU o T
AxE =537 Fol e wiFAAS 55k Aol 2
g Ao oy

Hoechst 33342 Merged

FBS
8

8

cells per blastocyst

£
3

Tatal no_ o

BSA

Apoptotic index (%)

TCM

FBS

Fig 2. Day 8 bovine embryos were stained with Hoechst 33342 to determine the total
cell number, and TUNEL was performed to identify apoptotic index. Embryos were
cultured in the (A-C) FBS, (A’ -C’) BSA, and (A”"-C”) TCM groups. Scale bar, 200
um. (D) Mean total cell numbers determined by Hoechst 33342 staining. (E) Mean total
apoptotic cell numbers determined by TUNEL.

= o

TR AAFES B4 7] 91814 mitochondria &4 3tE 413 A3 BSA %

il
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(

FdY aFolAM e ATl dH HI7F1F R Y mitochondria /433171 folHo® =4 vE
Stk Aol EA48ka 3= mitochondria®l &4 8k= DA WA FCA FoHor w2

A2 wolt AL F4we AA5Fo] Wik AL N & YL Rolvh Ly A7

=)

-~
Aol A, & F AEF, ALAZS 5o AvshE guEE Az F4H9 240] 8

g, 3R = ol H @ Aol o] TS gustm AALFo] e FAU YA ofHS
g 5 Qe AAAe] F WEE AT/t BRsham, w5 ol @ AzgelA] AN FH D

DAP| MitoTracker Merged

FBS

o

=}

BSA
= oo ®

o

Integrated eptical density of
MitoTracker Green FM staining
(arbitrary Fluorescence units)

FBS BRA TCM

TCM

Fig 3. Fluorescence intensity of mitochondrial staining in day & blastocysts.
MitoTracker Green staining of day 8 blastocysts in the (A-C) FBS, (A’-C’) BSA, and
(A"-C") TCM groups. Scale bar, 100 ym. (D) Mean values of the integrated optical
density of lipid staining per blastocyst as analyzed by Image] software. Columns with

different superscripts are significantly different (P < 0.05).

FATe] s4/58 T AEES AT D 2= Fig. 40149k 2o

R =
dwelM 7HE =ekoey wElA] Aol sl 28y F3ke
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Fig. 5. Bright field image of embryos treated with anti-transcript factor after recover

from low temperature storage. Embryos stored fro (A) 4 days, (B) 5 days and (C) 6

days at 4oC at refrigerator.
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Fig. 6. Fluorescent images showing PI3-K protein expression in bovine blastocyst
stored at low temp for 6 days. (A-C) control group and (A'-C‘) Anti-transcript factor

treated blastocyst. The corresponding images were merged. Scale bar, 50 um.

A& Al AASAIAS H7tgtomxn ko] Sirt]l v Aol BEH S FAAA A
o] AR EAARIAESY] HHS FHFH Al dAe] dAsE A FEA I HFig
7). & AAAARJNAE HIbste] AAG oA FAGEY A A FEANE F UAeS
TRAew SHE F Ade Aotk olfg AHHAANE E st AEES 5 6474 A9
100%° 7F7AIRE Fstgo] AA vtolA = A4S HolA] o] e o] WAl g G EH =
Aolty, & F3k&9] JhAd glole FAF Ao A& FAE 7HE 5 Bl vk Aol
ol 2 & AU A FIgo] THEHA Fevd oA F AR FES FHES 47] SlEA
F3h& o] e 91F sl mixlafof &

Antitranseript factor Contral
>

. . |

g

=

Fig. 7. Fluorescent images showing Sirtl protein expression in bovine blastocyst stored
at low temp for 6 days. (A-C) control group and (A'-C') anti-transcript factor treated

blastocyst. The corresponding images were merged. Scale bar, 50 um.
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Table 3. Pregnancy rate of OPU derived embryo transfer depend on transportation

temperature

Pregnancy test Pregnancy (%)

Embryo Transfer

*

Temperature (°C)
High (Approx. 35°C)

92 (49.7)
27 (51.9)
119 (50.2)

185
52

185
638

Low (Under 5°C)

237

253

Total
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FES BT olg@ Aus ALY T AEFWY ofUe Fage) A A AR
el MEA BaFS & 5 Ak NksE o4 F RapEA g SRS A 4
2 @ 5 92 Rolxm, ¥ AT BHo] FE&e] Py A% NEABIOR oA H2
e gARoR Ao A48T £ Ae NENTS AN PHES oEA AT At
g AFALe] 3Rdme] AEHoR Sl & Ao FuAL

Table 4. Survival and hatching rates of embryos at 24 h after recovery.

Group Paused duration MNo. of chilled e No. of survived emb No. of hatched embryos (

(days) mbryos ryos (% * SE) 26 + SE)
1 32 32 (100 + 0) 9(28.2 +1.6)
2 35 35 (100 + 0) 8(22.7 +2.5)
anti-transcri 3 32 32 (100 £ 0) 7(21.8 +£1.6)
pt factor 4 40 40 (100 = 0) 8(20.1 £5.1)
5 39 39(100 = 0) 8(20.8 £ 5.7)
6 137 136(99.1 + 2.6) 29(21.6 +15.1)
1 28 28 (100 & 0) 5(17.5 £ 2.9)
3 24 24 (100 % 0) 5(15 +13.2)
3 33 31(94.4 +4.9) 4(13.1 +6.1)
Control
4 39 33(84.4 + 8) 3(9.2 +1.3)
5 35 29(83.3 + 28.9) 2(8.6 +8.3)
6 108 68(57.2 + 23.3) 7(89+6.7)
A o B *x

60+

401

B ml

Survival itae Hatching rate

: 55 1004 M Anti-transcript factor
S35 en : [ Control
i 80
AN & =

Percentage (%)

2

(=]

Fig. 8. Survival and hatching rates of embryos at 24 h after recovery. Bright field
images showing the survival and hatching rates in the (A) anti-transcript factor treated
and (B) control groups. (C) Mean values of the survival and hatching rates. The
asterisk indicates a significant difference (P < 0.05) and double asterisk indicates a
significant difference (P < 0.01).

Aol we FAeolAe] AR Fig 9149 2 AN Aol WAIAAA 2
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Tol AR o 1A% o FAUrkE Ro] W FrRe Augih ol AE B4
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nti- Control Presh embryos Anti- Control Fresh embryos
transcript transcript transcript
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A T
Presh embryos Control

Fig. 9. Reproductive performance after NSET of fresh-non paused and 6 days paused
embryos. (A) Mean values of pregnancy rate in different experimental groups. (B)
Mean values of live pups rate in different experimental groups. The asterisk indicates a
significant difference (P < 0.01).
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712 diolHE R3] flste] AFelA HPS HAIste] ARbAQ A|A~"lS G538k 11 7]
H71eS Aol A8sh7] HsiA AFNAY 2doE A7) 93 AFS Faqs 2= Fig. 119
A el 2t

A WA R 2 o] Er)E i 99 MMP-2 & 99 AAFEE 3t At Fig., 704
o} o] A F 2549 MMP-29F MMP-9°l A Z+7Z} 9F 250 ng/ml, 4 ng/ml¢] =& <2l
gt 4 9tk & AF A= MMP-27F 4 =4 2dE s 4 5 da, 74

=
e A7), 7§ 3594 Eo feldew w2

olegiet A= AF A E MMP-27F MMP-9RtE 27 2dagde] 84 o o4 9%
S AL A F g ARRA Z U2 A3 rh E MMP-92 FA $ 2547
7P =2 4 ng/ml sEE S AT BT} £ F 3594 e sk Hs] 1
BAdsErt 24 F5& & o FF 27 2A GFE VAA @ AoR ddEn

»
w

400

on (ng/ml)

MMP-2 concentration (ng/mly
12

MDMP-9 concentrati

Lt
Estrus 2.5 dpe 3.5 dpe

3.5 dpe

Fig. 10. Protein level of MMP-2 and MMP-9 in uterine fluid. Concentrations of (A)
MMP-2 and (B) MMP-9 in uterine fluid at estrus phase, 2.5 dpc and 3.5 dpc. Columns
with different superscripts are significantly different (P < 0.05). The data are presented
as the mean # standard error (SE).
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TR AL Aol HATE § d W vz JFH
%, & MMP-2 100 ng/ml, MMP-9 10 ng/ml #%=2 txa3} H
¥ AETH A4S HAHFig. 11). o]H3 4
gootyel wjgkde] AA FrE FUhste] wjd Al
oF 207 FolH &

i
44 RS 3

Ongiral 100rghd Onglal 100l

Orgil 10nghl Onglal 10ngil

Fig. 11. Effect of optimal concentration of MMP-2 & MMP-9 treatment on the mouse
blastocyst invasion ability. Day 10.5 mouse embryos stained with Hoechst 33342 to
determine the total migration cells numbers at (A-A') control, (B-B') MMP-2 and
(C-C') MMP-9 groups. Mean values of spreading area (D) and total migration cells
numbers (E) in MMP-2 experimental group. Mean values of spreading area (F) and
total migration cells numbers (G) in MMP-9 experimental group. Columns with

different superscripts are significantly different (P < 0.05). The data are presented as
the mean + SE.

=

AA AA % = 100 ng/ml MMP-2, 10 ng/ml MMP-9& 7}7} o] 2] A] H7}3sk A} 9
A& MMP-2 & 9o m& ®Wst7t gl th(Fig. 12). 28y AF e A7 2982 MM

< MMP-2
& 9% Arhdel 14T IFINN FAHOE e AL AL FHENE 2 AolF B
T AN ey, FARY A AlTE G oR FUkete Ad¥de HolA AA olEo] %7
2ol Fa%k 7S S ST ¢ AdTh
150+ 04
—_ ab —1:—
& & ] —
<1 S 2
5' %] i‘m' v 2
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£ 50 T
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Fig. 12. The reproductive performance of the control group and co-transfer MMP-2 &

and the MMP-9

100 pg/ml,

concentration was 10 pg/ml. The MMP-2 group pregnancy rate was lower than that in

The MMP-2 concentration was

MMP-9 groups.

the other group, the MMP-9 group pregnancy rate was higher than that in the other

Live pups from the co-transfer group

and MMP groups (B). A picture of an ICR recipient and C57BL/6 embryo transferred

pups (C). The data are presented as the mean * standard error (SE).

group, and the pregnancy rate was 100% (A).
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Fig. 13. Relative mRNA levels of various genes at day 13 IVP blastocysts as

determined by RT-gPCR. Relative mRNA levels of (A) MMP9 (B) INFt, (C) OCTH4,

(D) SOX2 (E) BAX, (F) BCLZ in attached and non attached blastocysts after 5 days

from culture.
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Fig. 14. Relative mRNA levels of MMPZ2 in (A) attached and non attached blastocysts
after 5 days from culture (B) day-8 blastocyst and attached blastocysts after 5 days
from culture as determined by RT-gPCR.

Day 1324 22, |23 5423 Day-824 ekl Al MMP-2, MMP-9, INFtf 2|
s @AM e A= MMP-9# A7 Fa3aAdged s ddidor =4 T,
MMP-2 +772ke] Day-8# FAdol|A FojAox =/ WAHIL dss & F Adden,
MMP-9¢] 7ol A4 o= Day-13 §-2 9 v 2 FAGRG 9 ddds 4 + 3
Atk (Fig. 15). ol A= &9 A= AF ek @8 MMP-9o] 27| 2Z4baA e 5 88k
dFe MHe ¢ 5 ATk

Attached Non Attached Day-8 BL
| A )
[ \ [ | |
#1-1 #1-2 #1-3 #2-1 #2-2 #2-3 #3-1 #3-2 #3-3

Fig. 15. RT-PCR analysis of the expression of selected genes at day 13 IVP
blastocysts

MMP-2 & -9¢] ¢hild g S BA43617] 98] western blotS A Al 2 ),
FAFSHAl MMP-29] 74 %o &= Day-8< A 717 ZalA 2dxu o, MMP-92 7

F2E AT v 523 Day-8d A FATRT Foder =4 THES & & A
S THFig. 16). ol st Ao x| A9 9ol 2ZA17]Q] Day-139 4 MMP-9¢| uf-$- 7+s}
g o 2 A AA 27] 2o A MMP-99] TS &dd 4 At}
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Fig. 16. Western blot analysis of day 8 pre—-implantation and day 13 post-implantation
bovine embryos (A) representative western blot image (B) Quantification of MMPs protein
level after western blot analysis of day 8 pre-implantation and day 13 post-implantation
bovine embryos (10ug/lane). The data were processed using Image] software. The asterisk

indicates a significant difference (P < 0.01).

Day-13¥ 9] 4o Fzag A EoA Ax59 MMP-9 and -29 23S 23 ZHx
MMP-90] & ANTHFig. 17). ol&p2 HAijo|A oA
MMP-9¢] & AN A F ol A &4 Wt = MMP-
BN Fa 2k o] A Ao A o] 59 83k o]

7] Aggel @

>
Ne}

£

o By
N,

24_5

Bright field DAPI MMP2 Merged

Fig. 17. Representative confocal Z sections of day 13 IVP blastocysts fixed and
immunostained for MMPZ2 and MMP9 protein expression. Scale bar, 100 um.
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Two and three follicle wave bovine estrous cycles

Pierson and Ginther 1984 & 1987, Savio et al.1988, Sirois and Fortune 1988. Adapted from Fricke 2010

Fig. 1. Comparison of 2 or 3 follicular wave cycle in the donors.

Table 1. Comparison of GV stage oocytes from & different donors

Donor GV stage (%)

# Total GVO GV1 GV2 GV3
8802 31 0 (0.0) 14 (45.2) 13 (41.9) 4 (12.9)
3962 45 0 (0.0) 19 (42.2) 21 (46.7) 5 (11.1)
5101 43 0 (0.0) 18 (41.9) 23 (5635) 2 4.7
3472 35 129 26 (74.3) 7 (20.0) 129
0353 36 0 (0.0) 13 (36.1) 19 (52.8) 4 (11.1)
5610 65 2 (3.1) 16 (24.6) 41 (63.1) 6 (9.2)
9047 45 0 (0.0) 6 (13.3) 37 (82.2) 2 (4.4)
7570 66 4 (6.1) 20 (30.3) 40 (60.6) 2 (3.0)

-

S Foto] ZF GV dAY dxE Fld Ay 5101, 0353, 5610, 9047, 75704141 50%7}
He GV2 @Al RS Flsglrt. ey dde AR A= 5101 A= 50% ol et=
Ellom ojxte] AnES F3te] 2 follicular wave (8802, 3962, 5101, 3472)¢} 3 follicular
wave (0353, 5610, 9047, 7570)= =/ttt ZF ZEolA A E 5 A= GVI HAY 5§
S w7 93ste] 2 follicular wave 1H2 107119 H4 o2 A#S AAs9 o™, 3 follicular



wave 1E< 197Y 92 AdES AASEY. 25 GVII @A TAke] A &8-S Table 23
Fdgs

Table 2. Comparison of GV stage oocytes 2 follicular with 3 follicular wave donors

Follicular  Donor GV stage (%)
wave # TOTAL GV1 GV2 GV3
8302 16 16 (61.5) 8 (30.8) 2 (1.7)
2 3962 12 12 (44.4) 13 (48.1) 2 (74)
follicular 5101 15 15 (375) 24 (60.0) 1 (25)
wave 3472 19 19 (50.0) 16 (42.1) 3(79)
A 131 62 (47.3) 61 (46.6) 8 (6.1)
0353 58 8 (13.8) 37 (63.8) 13 (22.4)
3 5610 88 11 (12.5) 53 (60.2) 24 (27.3)
follicular 9047 52 5 (9.6) 31 (59.6) 16 (30.8)
wave 71570 150 22 (14.7) 89 (59.3) 39 (26.0)
A 348 46 (13.2) 210 (60.3) 92 (26.4)

el Ay} 2ol 3 follicular wave 152 749 GVII @A A °F 60.3%<] GVII A7}
ATE= AL gl oy 2 follicular wave ZLEAE GVII @A 9] W7l 510100 A4 2t
60.0%% ol FHAom Yy JAdHE e FXE FeAsrt o3 A= 3
follicular wave® WEIH & T A 7hsatu, 2 follicular waved] 7 -§-of = Aol
ool A& Aow A o] g & WolE 3 follicular wave 1F©°] o] &%
o] Ao g HAtdT}

l

A GxatEd 93 2 or 3 follicular waveZ

ERstaen, o wate] grade ®F 58 AAE Az 3
follicular wave?] A% WA AT ES A4S 5 Aoy 2 follicular waved] ZA-Foll+= =
A HEe AAS ARt olE st Ayf= FAISE A AR ¢ we FHEg-o ATEE &

U
GVIL ¥ vl 4 ANEgS dobnr] siste] 919 A%E R 3 follicular
wave TH@F)Y] FASNA AFHR AN S vwAGL ANGA AR F

353 AAjstler o Ak v 2o (Table 3).

Table 3. Oocytes’ grade from 3 follicular wave donors
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Follicular Follicle # Oocyte # Oocytes grade

Grade 1 Grade 2 Grade 3 Grade 4
wave (Mean)  (Mean) (%, Mean) (%, Mean) (%, Mean) (%, Mean)
3 follicul 1621 63 113 559 28
oHiear 762 (21.8)
wave (46.3) (83, 1.8) (148, 3.2) (734, 16.0) (37, 0.8)

seE T wA Fu 76202 B HAew 3T 21809 WAt FFHAY 15H dHA
= 6371(8.3%), 2% T2 11370(14.8%) 3%57E 5597H(73.4%) 4% F2 2870(3.7%)2 291 5%
t}. 3 follicular wave Lol A AAate Aol 388 v ZtH(Table 4).

Table 4. Blastocyst production efficiency of 3 follicular wave derived oocytes

Follicular wave Oocyte # (Mean) Cleavage # (%, Mean) Blastocyst # (%, Mean)

3 follicular wave 762 (21.8) 480 (63.0%, 13.7) 232 (30.4%, 6.6)
SAIE 762708 At A &S 48071(63.0%), & AAtE FA T 23270(34.0%) = &<l
‘Ri.‘lfﬂ ﬁ“ SEhin 667H4 23%01 "ﬁ”-ﬂ?i‘:} 19Jr A R R 71%94 OPU ¢ ‘I‘Xg

I FrALsE” ‘/} % %‘_Jﬂro]ﬂr = 3 folhcular waves ©]-&gt iﬂ%‘f% Z=r ﬂﬂ%— deﬁ}x
gl AdH o dxuhEs ol &3 GV2dAE AMFAse] FATES AAFomM oA THadh
FATS FHoR & AMEES 5 F UM o AL FFHE weHe A
tal T 2EHAE ZoFUHA FAGS S&AE AT P AAToEA ANl
g8 7teAd 2 st AL TheAel v =2 VleR FrEnh E=g 2 follicular waved]
TEFAME AT AEES vu BAHoF sty A& A R st sE F7
=

Adste] AL-g8d . OPU
(Table 53}

Table 5. OPU derived oocyte recovery rate by conventional OPU session systems

OPU Follicle # Oocyte # Grade of oocyte recovered
session (Mean) (Mean) Grade 1 Grade 2 Grade 3 Grade 4
(%, Mean) (%, Mean) (%, Mean) (%, Mean)
154 3849 2176 218 396 1457 105
(25.0) (14.1) (10.0%, 1.4) (18.2%, 2.6) (67.0%, 9.5) (4.8%, 0.7)
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3. K15 AAE=E 4472 - FHE FAS AT dEgr AlgHg £ A4 E &
>
O ALGAIE : HEFlZ"E AAY AAAH 25 2 BR3AAYHA 2 dFFAge] 2H
T+

- WEFEEE HEY ANTEARA, dETIRE 1 mge HER A 400 TUS B4E& 7HR
thoolE Ak A, WA R gulzAe] §A0 A5Holn, 58, WAz pAste] dae] F

]
Aol ol EAe uf FEjgo] FAHE AR A S (Hurley and Doane, 1989).
- oA RE ] R (H A ) A wETLERIS] QT 99U kAol Aol RaE vl glA
¢ S

rﬁ X

L, geetA ol & o] 1dA Aol d3 AlFEE HETIEE AMAA(RZALR)
o B 5 AT ¥ AR Fuoae vuste dF R0 #9% Aolrt yEhHA Eoke
o, HEFTAR Y] H3S T3 T retinols = S7FAAE YUERA] Lol wel ”4 sk o
o] HEIRY BRALSE S 9o A FaEHAA], e 2l F7F ol Fo A A E AL
Figo] EHow Ay E o= Ay7H.

- olo] we} FrtAE Eeo] flE AFS FEESA Fosta, olE Fd st gA
B &ade] 7oAt 248 2 ojudt a3 glo] AAkniRt FUHA7IAL e A9

- TS HEAIEFE Y WETIRES WEY BHEER &S A ¥R J] Bago)
ok 50% o]4o ¥& FFEor HiEE Ao HIiEo|(Noziere, 2006), ¥H5$ 2 4] o]x| %
o] AG7HA FFA SR o]PF F QYL F o= HoATF 8.

- A, B AT E E AT o8] sigE w9 23S el EFFRE YA Al (Protected-BC)

= 7]£9 HHD ZﬂXﬂ(Unprotected BC) % WEZIERI+HEITA 53 H S A Al (protected
BC+VA)$F vluste]  gkg Ao Au F+ 2 dF tAELS AR S AFEAE 1)

L &A1= vz g AL
- TAFoR T da 1250 AE 43397+661kg)‘2 AR 5, AYT AAAT e Aol
b AA FES T 408 8 @x8m)el 2 37 wiAsklaL, B2 AREA AHE 5 UA

- A= WHETFBCHFHZIT), rumen unprotected BCH ¢+, rumen protected BCH 1,
rumen protected BC+HEFWIAH 1 7-(200 g/ = & 408 A2 F2Eatd e, Ae+3 3
A FAslo] 3-replicated 4x4 Latin square design® & AFSA| &S A A3kt ZF period=
452 893, F 4 period 16577 ALSAE S A A AT

- B Ao AlgE HH I A|EL Lucarotin®(B-carotene 10%, BASF, Germany) YA &=
APESEE AL, dExzTe HEIASTATE oAUAE 57| 918l Energy boosterl00®
(Hubbard Feeds, USA)E H 383t}

- B oA o]sle] /leE rumen protected BC ¥ BC+HIEFHIAF O 7= dA 539 2
AALGA Ol dorw FEtA] e

- BH3E 9 R3S #AAgle] B-carotenew 7= 1Y 9 400mg FFHFEE Folstdil, HE



BC+H|EFRIAF ] 2] ©
- HEH AERTE A &
S7HNA A e ANEES Q26

rate of BC to vitamin A)S W37
[e]

2] £ 30,000IUS ez F7 F9935k3).
B 22 HEYIAE FHAA AW retinols =&

sto], B-carotene?] HEFYIAZ 7 2HH] & (conversion

-]
rg
o>
1
&
ot

1=

[
- AAEA ROl A= Feh AFRE 19 23] ofF, AYe® uro woela, wiYd Hol#
3 AL 725 AraAdH TS ZAEIAY. 2E 1 YA H TS 2AE 7] 95k uF 1
3] FAAEE AFe] FEH FFATFS BT
2 2304 AAEE TMRS 7202 Algstgon HRE @ B

H
AW aEa g HEE9] H3E B-carotene2 HEdUA (top-dressing)dte] FH ol dt). o]

- Aol A3 periode] 26, 2791 2 28 AL 7 154 F38e] AA 24
shelan, AAR WoAe ofo]sutrd] Yo HPURE gwsgm, Wol Auy BN L
o shet

Table 1. Chemical composition in experimental diets

It Treatments
ems

Control Unprotected BC BC Protecéecd T Vitamin A

% of dry matter

Dry matter, % 62.39 62.39 62.39 62.39
Organic matter, % 90.82 90.82 90.82 90.82
Crude protein, % 12.14 12.14 12.14 12.14
ADFY, % 25.24 25.24 25.24 25.24
NDE?, % 4491 4491 4491 4491
Ether extract, % 8.73 8.73 8.73 8.73
Crude fiber, % 20.71 20.71 20.71 20.71
Non-fibrous carbohydrate,
% 48.38 48.38 48.38 48.38
Crude ash, % 9.18 9.18 9.18 9.18
Calcium, % 1.57 1.57 157 1.57
Phosphorus, % 0.59 0.59 0.59 0.59
Beta-carotene, mg/kg 0.59 74.69 7461 7472
Vitamin A¥, IU/kg 5,619 5,619 5,619 10,848
TDN?, % 70.65 70.65 70.65 70.65
DE®, Mcal/kg of DM 3.12 3.12 3.12 3.12
ME?, Mcal/kg of DM 2.55 2.55 2.55 2.55

Vacid detergent fiber; ?neutral detergent fiber; Ptotal digestible nutrients; “digestible energy; “metabolisable energy. Both
DE and ME values were calculated as described in Korean Feeding Standard for Hanwoo (2007)

2. AN, v A, WEARE B AR A

O 4=

- B wAlEe] ddom)s AAstl o, de AAMs gste AFsalh

- AHE defe gl 2=l o3 MEptRE S AN Ad st E w7 fste] FA] 4F
"% (aluminum foiD® FHE 8 F dgutse] ol AR ksl

- ke FejgEe o o] ¢ Aukd MM AR o83k 3,000xgel A
10 gt diwe] & S 2mE FHA AGI F FA -80C A2 gare] 24 A7t

_60_



TAstA e, 2N S st & 2y

- &% 200ul, internal standard 20x0 2 kit & [ 250 ZAMHA EFAIZ & 40009]
kit 9 T2 E3ake] 9000xgol A 1087 A% a) F 4Z9l 5045 HPLCol Fake] &
A&kt

[0 wWel7t=e 4]
- WEHIE 82 EthanolS ©] 839 serum 42| proteing A A & A2 B-carotene
hexane&. & F%3}o] 450nmol A UV/VIS spectroscopy(Libra, Biochrom, UK)Z o]-& 3}

FEg 9ol EAsAT

ooy o

- g3 W @A glucose, creatinine, 24 Bl & A (BUN), triglyceride, total cholesterol, HDL
2 LDL-cholesterol’s =& A5 d A4 7| & o] &sto] 4353t

3
[

& I o}, giRAR o R FdAg AFHste FAg FEMHERY A, B-carotene %
FAhALE )] thatolE 129 = repeated measuresE Z-&3FAth of2E FRALZ
(covariance structure)™ AR(1)& 2 &3le] #2313t

Yijkl = u + ai + B + yk + 11 + (yokl + eijkl
Yijkle 585 pe AAH A, ade ddzdz4 iHA4 5283 Bie jHA period& ¥},
yk= kHA AHg 723, 1l A AP ejjkles #HAF
- 3t k> LSMEANS procedures ©]&3te] At=3tth 9442 Pak 0.05018tY o F<4
o] 1A=, A& 0.100]5 =2 <14t

AT 59 A

i)

1. % B-carotene ¥ HIEIW A FT&

- ¥o|A X uvle} o] B-carotenedT i W3 A @ T-(protected BC 2 BC+Vitamin A)ol A
7}z 13196 % 13344pg/de®E TR R H BRI AH S RY Fo oA =%, 1 i E s
L8 A 3uwi7bA] F7tete], A a7t Al 55 3 dZE Ax dHom oldst=
0 =& & o= 1l

- stARE dF dHEHEwEs HEYAE F7F RaA st gostd ol E9teta o

g TR FoetAl Skt ofutx) HETIER S F4E S B E HER A9k AA S

_>Js_'4

(o}
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= HEAL] FFE WS  de Aoew ek

- EF, vEZtR g dEEH & eV RR S wEas dFa el F Jow y
Ebtal, HeAe e 3] 457TWA 494 ¢ 19 Bl &2 Fgolg 9 HRE o] H|gte] &S
T AFES BT

Table 2. Plasma P-carotene and retinol concentrations of cows fed diets supplemented

with protected or unprotected BC and/or vitamin A

Treatments
ltems Control UnprlgtceCted " PrOteCtggWitamin SEM <p
A
B-carotene, ng/dL 42.74¢ 74.10° 131.96* 133.447 3.2665  <0.0001
B-carotene, umol” 0.80°¢ 1.38" 2.46% 2.48* 0.0608  <0.0001
Retinol, ng/dL 30.89% 29.30™ 30.56% 27.50° 0.5030  <0.0001
Retinol, pmol™ 1.08% 1.02% 1.07% 0.96° 0.0176  <0.0001
B-carotene:Retinol 1.47¢ 2.70P 457 4947 0.1547  <0.0001

* One mole of retinol equals 286 grams of retinol.
“One mole of B-carotene equals 537 grams of B-carotene.
abeMeans with the same superscripts are not significantly different at a level of P<0.05.

2. €% dAed

Table 3. Plasma metabolites concentrations of cows fed diets supplemented with protected
BC with/without vitamin A

Treatments

Items Unprotected Protected SEM <P

Control BC BC BC+Vitamin

A

Total protein, g/dL 7.13 7.04 7.05 712 0.0930 0.8501
Glucose, mg/dL 66.44 67.19 67.36 67.67 0.8204 0.7524
Creatinine, mg/dL 1.38 1.36 1.39 1.35 0.0192 0.5574
Urea nitrogen, mg/dL 12.06 11.33 11.89 11.78 0.2243 0.1345
Triglyceride, mg/dL 31.65% 30.22" 32.83® 34.56% 1.0440 0.0293
Non-esterified fatty acid, n

147.69 140.61 131.75 142.27 5.8510 0.2641
mol
Total cholesterol, mg/dL 165.31 158.08 164.56 164.14 2.4859 0.1533
HDL cholesterol, mg/dL 154.47 148.94 151.25 150.72 2.1410 0.3290
LDL cholesterol, mg/dL 31.03% 28.89" 30.94° 28.94P 0.5542 0.0043

a"\eans with the same superscripts are not significantly different at a level of P<0.05.
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- WE gAEAe FAANT LDL-ZAAHES ANF T ARAe AT fold
Aol 7h LpebbA srokeh ShA R, FAAMEEE HE BC-ulebA BETob 2P woka, v
WE BCTEI A S

- W LDL-SdsHE s Es vEoelA 7 wmokal, wEs 3 Ho 53 A7

2889 % 2894 mg/dL= th& ARt fFolatA vk

O F7/HAZTAFI : AFE S d3 R3WENZd Fo 2 FHS o] FEHE& ZA}
2 Az o8 MdE RS HEFIRPEAAE FATNEME iR AA FoE

soto] FE&o] T7ksk=A A8 flekol AAs A

Tk e HIWETIRY Foe2 ZF 925% 3 94T
21 200 g(0.2% 5, BC 400m)% Folshs] A zste] o
o251 e}

NGl olsts w3 ojel 2 = o N
& Afzol AksANt U FARAS 9A W AN EFaYg2DE} FEIA.
ol &

o] Wet7t=2 el g2 2tz kg™ 0.05mg 2 0.21mgo] AT,

2. g xe] HgE7|s @ AT Az JdAAA

elme] o]y A&Ee d9Hor BHE7|E T2 (Gn-RH0Y) — PGF2a(74)
— Gn-RHO2)E A8k, wgol Fd Aol mate] o4 AEAIAF 79) oy
FALHE NG F AMFATS oAt AR oA F 60Y AFR A FEHH
9 oSobd A olRE QalelnE el

o e
D EE B34 AAU0E AAFe, Fke AR TR AAAS
L kel FA AFHEY

& 2] of] A %Q—E—Wl% o] &3t 3,000014 10
T ZA -80C ALy A A 7EA
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] A" &4

- WEIE ¥ EthanolS ©]83l9] serum 42| proteing A A & AN B-carotenes
hexane® & FZ3}o] 450nmol A UV/VIS spectroscopy(Libra, Biochrom, UK)E ©o]&3}o] &
FEE o] A AT

- & A5+ SAS(SAS Institute, 2011)9] Freq procedureE ©]-83}o] 243} .
32 LSMEANS procedure® ©]-&ste] Ab&etlvh. frold2 Pak 0.05018HY o oA
o] JAAHI, A& 010082 Q143

- 2 A ofs) AMdE BIHEIRRAAE Frkel AAl FoldE An, FHES
2AAE AT s TEY 8%AE F7FeEAL, AU WA 139% % dd AdE
e ek kARt AR S o2 UEhA] kT

- L3 dF WEIREd s s N REAERG w0l FhEle] 82ug/dtE YERHAY. AT
2ol A AAje wjrh oF 50ug/dAE WA YESEEE, o= 3o 7] AR A 7],_1—8}{—
Bt R I Aol A7) 7F 6478Y Atole] a9 shdvIw HEbtRE Y AW &
Z7t2 Yol Ao w Azrdr)

_4

Table 4. Effects of feeding protected B-carotene (BC) supplements on pregnancy rates and

plasma BC concentrations in recipient Hanwoo cows after embryo transfer

Treatments
Unprotected BC Protected BC <P
(n = 92) (n = 94)
No. cows  with 19 / 92 27 / 94 0.2021
pregnancy
Pregnancy rate, % 20.65 28.72 (139% increase) -
Plasma BC, pg/d¢ 38.07 82.43 <0.0001
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3. 3AE ARATEY A3t

1. <IAF (AU ggn) : OPURH AR A &5 A 9 o] HLrV|& 3>

At

A "l o] 2o A dA o] HIFE A &2 culture medial] AF-E 2
o e

54 Belol ek w3 ol s YAbga o] @G §o

=
5} o}
Atk F=AG o] A blastocyste] AL 3 &

S R L 0 s
7 9% 2o arolv, £Awe] A4 FHES FolTHE WS Fasth 53 culture
= %4}1]7]— 3L 3}

%)
media®] serumolli= 9F XA ¥ QAL embryotrophic ¥ embryotoxic % 9
Hol glow o]z 2 Qste] FEHES IS BA 5 drh ey AH 9
metabolismell ™3 serum® FAH A< J&Fe 37tA] Wl FozE Al B 5 Ak 1)
Serum 49 lipoprotiens®| A3l internalized W AY, AX W A& xS S7HA2
ot 2) Serume] E=A7F rlEZE=golE UiAFE & 9la, 2o R A A& <] b-oxidation©]
MFEW A& =4S =74 71th 3) Serume embryo? triglyseride®] M &2 A4S =71 A

PN
2 4 Sl
1

ole gt wAES Asty] fste] 2xbd e A YE SOF-ITSH A vigAr| =S o83t
of OPURF#H 8 A4k 9 o2& AAstth Add Fahs-= 3t o]d9 5550
MAE 12 Adkste] SoEd 2 o] =4 Aol Al++ THs 53 4ol e oa
5 T4 Al 2aF Aol A RAA B 2GS Fste] §4o] -5t BCS
(Body Condition Score), @Y HALS] o] FHFE 18ty FHF 975 AdstAdnt. =4z A
Abel e dA % FEH O AolE Feletr] 9t Aol 3 2 FEH AFOE TES)
ATk OPU Alghd F 23] AAstdon 35H dae= Mxe] 44, 8 55 ddste 4
7HA] SEo® ExeT BRE 9dAE vIFes A Ak FAAon FEg-ol A
Add dx g odz 35 2 dae] 592 a3 2o (Table 1), AHEHE 339+ F 9F

2 W7 555 Group 1, 3H¥b7] 455 Group 22 AFE3SEIT) 3l4E & WAE Group 19]
247978, Group 27} 139570 1o Z} Z1353be] 39 WA 34&2 Group 1o =*TH (65.9%
vs. 625%; P < 0.05). gRtd oz FHe o] 4]

A EES T OENY FAR Aolvb flSTE (24.6% vs. 299; P> 0.05).
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Table 1. Effects of individual donors on the efficiency of oocytes collected by OPU

sessions
No. oocytes aspirated (%)
No.
Sum of
Treatment  follicles Total Grades Grade 1 Grade 2 Grade 3 Grade 4
aspirated Lot
1634 402 143 259 1114 117
Group 1 2479
(65.9)* (24.6) (8.8) (15.9) (68.2)" (7.2)
1395 260 98 162 561 50
Group 2 1395
(62.5) (29.9) (11.2) (18.6) (64.4)° (5.8)°

¢ Within a column, means without a common superscript differed (P < 0.05).

jukyE Wb g3 e A g &2 tS 3 2t} (Table 2). Serume] % 7Fd CRlaa #Wlo]2
kol s H3 aFo® dHo] HrEA ¢ SOF Wlojx wjdde Fdy aFo=z ®7]s
At A HivtE AEEL dY OFY FEAYH IFERT fodoem e AL g
T U (35.7% vs. 46.1%; P < 0.05).

Table 2. Effects of individual donors on the efficiency of in vitro embryo production by

OPU sessions

Treatment No. of oocytes collected No. cleaved embryos No. of blastocyst
S by G1-G3 (%) developed (%)
Serum 1516 953 (62.8) 541 (35.7)
F _
reeTse 821 541 (65.8)° 378 (46.1)"
m

¢ Within a column, means without a common superscript differed (P < 0.05).

FEA O 4 aw 3t e FAES FEE AT A olAs AAEA e
W, $HlE FE= o4 dd FA RIS Foto] ofAolRE dAGd F FAT oA AN
sttt dAAAS AR o4 § 23] A Al e AAlsiien dye v
¥ ZtH(Table 3). 4= o4 23 250] 246“%11«1 Fago] FEH a5 8379 ¢
Goll AAstRon, FEHES dH aFAA 1357, FEAH IFolA 4779 AR AAE
A aEe) JAES FoH e Ael7t /il (547% vs. 56.4%; P < 0.05),
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Table 3. Effects of serum addition in the IVC media on the pregnancy after transfer of

OPU derived embryos

No. pregnancy Pregnancy rate (%)

No. embryo transfer

Treatments

135 4.7

47

246

Serum

56.4

83
329

No serum

55.1

181

Total
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Table 4. Pregnancy rate of OPU derived embryo transfer depend on transportation

temperature

Embryo Transfer Pregnancy (%)

Temperature (°C) *

265 (51.9)

oll

High (Approx. 35°C)

633 310 (49.0)

Low (Under 5°C)

575 (50.3)

1144

Total

9ol ATkl A e}

_67_



il

Mo
o

3F7] w o F 274

Es

23] A

F-o] gt OPU

G

—_
file)

o

&

el

R

O
HH

—_

)
B

A7

Eil

ks
pul

o] & wofof wu}.

7]

=
[e)

43]9] o] 4 0] 7}

==
T

o]

il

X

B}
;O._

=3
"o

22 A vE FH7It Skl et st

Aol w33

?_]__

bol FHabel ot

S

=
S

ol

B

o 2 9

Al utet

5

A T4

=
=

7]

|

o] 7

Ty A 7EA]

=3
=

=13
=

2ol

g

A

o
- T

521 ) A

O
RS

=
i)

Fdek (Fig. D).

5|

&

At

Table 5. Effect of embryo stage on the survival and hatching competence of post-thaw

embryos

Survived Hatched

No. (%) of embryos

Thawed

Embryo stage

8 (80.0) 4 (40.0)

10

Early BL

4 (40.0)

9 (90.0)

10

BL

16 (100) 13 (81.2)

16

Exp. BL
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Hatched
33 (73.3)
76 (58.0)

No. (%) of embryos
Survived
44 (97.7)
131 (84.5)

Thawed
45
155

Fig. 2. Morphology of post-thaw blastocysts at 24 hrs (left) and 48 hrs (right).
exp BL

Embryo stage
Early & middle BL

2t (Fig. 2).

Table 6. Effect of BL stage on the survival and hatching rate

!

ojn

J|
=
T

o}

o

—
fife)

b 7] dko] A

ksl
pul

(Table 6). °]#]

Pregnancy (%)
265 (51.9)
65 (45.0)
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150t} (Table 7).
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Table 7. Comparison of pregnancy rate between frozen and fresh embryo transfer
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Table 1. Oocytes grade from 2 and 3 follicular wave donors

Follicle Grade of oocyte recovered

OPU

session

Oocyte #
(Mean)

Grade 2 Grade 3
(%, Mean) (%, Mean)

Grade 4
(%, Mean)

Grade 1

(Mean) (%, Mean)

3 follicular
wave”

2 follicular
wave”

226 806
(19.0, 4.0) (576, 14.4)
66 390
(12.3, 2.8) (72.8, 16.3)

63
(49, 1.2)
40
(75, 1.7)

2320
(41.4)
1108
(46.2)

1109
(21.3)
536
(22.3)

90
(76, 1.6)
40
(75, 1.7)

* Donor number is 4 Hanwoo
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Table 2. Blastocyst production efficiency

X}

T2
T

G 33 GEIE IF0l 11097, 23] FEIE TFO] 5367] B HAYe
0, 893749] W7k Bk 38 WESNE TF} 28] BERE TF |
b 9070(7.6%), 40A1(75%)= 1o, 255 22 22671(19.0%), 6671
8067H(576/) 390(72.8%), 45w 6871(4.9%), 4070(75%)= 1= ATt 1
aFRe] Aot gov] 25FS AL 35FA 457 43 28 U

Ae skt

w}
14 110971,

). FAE WX
RN R =) S

sHel = A,

= 33
13987Y, 14670 =

= 3L
— O

om,
“%l 6.17 =

of 2 and 3 follicular wave derived oocytes

) Oocytes # Cleavage # Blastocyst #
Follicular wave
(Mean) (%, Mean) (%, Mean)
3 follicular wave” 1109 (21.3) 770 (64.7, 13.8) 1398 (334, 7.1)
2 follicular wave” 536 (22.3) 392 (73.1, 16.3) 146 (27.2, 6.1)
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Pregnancy rate (%)
51.3
48.0
49.3

No. pregnancy
212
280
492

No. embryo transfer
413
583
996

Year
2018
2019
Total

Table 5. Pregnancy rate of OPU embryo transfer
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15 (AAEE S TL) @ FHE FFS A% gz Agay 2 Ay §
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O He7l=2" A%
- HE7IEE S ©

FAFE 24 AEAE

EAZA, WETIZYE 1 mge HERY A 400 [U9 4& 717

H 2] Fo) 22 o] fAd Aoy, 53], WA #HAs ] Ao g

TH & FHHE Ao dHA A& (Hurley and Doane, 1989).

Aol A wELTLERIS] @ ekt WU b Aol Ao Rad vl §lA
2

E O.u
2 E
Y
- >
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—LJ
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O>‘

u, B AT 19k Aol A Ad AlwsE = wEbtRE H 7RI AR A R)
o B5& AT ¥ A3, Faolge nluste] dF s FoF Aolrt yEhA &%ke
), HEtAR ] H3E F3 DT retinolF = %—7}6&@5 UERLA] 9o whal, AH e o
T2 HE7ERR BEAg s WA EHEA, Be AW F57F o] FoAAR L o
FEol ERoR wAE= ZoRE A7E

- gk HEARPEH Y] WEIEZES Y How A e AdEdA] w9 W a S ol
oF 50% ol4te] mo FEoR RayE ZAow Wiy o] (Noziere, 2006), W3¢ 2 AolA%

a2
o
utl
o
o

ol
>
i&

g

fu

TE 3= BHE3AE7F 2.

- 232 Ao A B-carotened =] H & A F(protected BC 2 BC+Vitamin A)ol A 247+
131.96 2 13344pg/de= F3H7F 2 vBESAHZFET FoetA =A vEbdel web wETE
28 @5 noxeadrt FAHQ Aom Uyl e

- mepA, 2 Aol A= HA Y wE9 ®E W e |A A (Protected-BC) &
ato] g9 dao AW FF 2 dF dAEAS RAEtY HAHY FoTEs
(AFFAI ).
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Fig 1. Appearance of rumen undegradable B-carotene (Korea Patent pending No.
10-2019-0085129)

Table 1. Ingredients and chemical composition of each

Items Ingredients
TMR" BC supplement? Non BC supplement”
% of dry matter

Dry matter, % 59.06 99.87 97.40
Crude protein, % 13.13 4.72 4.68
ADF?, % 25.40 - -
NDF”, % 47.15 - -
Ether extract, % 6.42 86.19 87.43
Crude fiber, % 20.51 - -
Crude ash, % 9.50 5.51 5.23
Beta-carotene, mg/kg 1.23 2,002.60 2.36
Vitamin A, IU/kg 5,822.25 - -

DUCommercial total mixed ration was purchased from Hapcheon Livestock Cooperatives feed mill,
Gyeongnam province of S. Korea; ?B-carotene supplement that is double-coated with
hydrogenated fat; “hydrogenated fat without B-carotene; “acid detergent fiber; “neutral
detergent fiber

- Adol AdH= wt, HErtRd B2 Y dFaadEs 48] 918kl chromium

sesquioxide (Cr203)& AA=H=E AMg3sta, 287

oAbz of Eeste]l & HskTh

- Z} period®] A 17€ 37 A

ofAHom 19 234 JAEE AFFIAS Foto] 4l L
2894 AES 7+ 13]¥ F33lo AA AAstAaL, A A2 O}O]—’:‘i}ioﬂ %01 ’“@"a‘i
TRkl an, o] AckE oA IS *2ls)

Table 2. Feed intake (g/d) and chemical composition of experimental diets
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Items Treatments, mg of B-carotene/d

200 400 600
Feed intake (g/d) as—fed
Commercial total mixed ration" 9,000 9,000 9,000
BC supplement? 100 200 300
Non-BC supplement” 200 100 -

% of dry matter

Dry matter, % 60.33 60.37 60.40
Organic matter, % 90.68 90.66 90.66
Crude protein, % 12.67 12.67 12.67
ADF?, % 24.04 24.02 24.01
NDF”, % 44,65 4462 44.60
Ether extract, % 10.65 10.66 10.67
Crude fiber, % 19.42 19.40 19.39
Non-fibrous carbohydrate, % 22.71 22.72 22.73
Crude ash, % 9.32 9.34 9.34
Calcium, % 1.68 1.68 1.68
Phosphorus, % 0.54 0.54 0.54
Beta-carotene, mg/kg 36.88 7242 107.94
Vitamin A, IU/kg 5,619 5,619 5,619
TDN®, % 73.03 73.04 73.05
DE”, Mcal/kg of DM 3.22 3.22 3.22
ME®, Mcal/kg of DM 2.64 2.64 2.64

DUCommercial total mixed ration was purchased from Hapcheon Livestock Cooperatives feed mill; 2B
-carotene supplement that is double-coated with hydrogenated fat; “hydrogenated fat without B
—carotene; acid detergent fiber; “neutral detergent fiber; ®total digestible nutrients; “digestible energy;
®metabolisable energy; DE and ME values were calculated as described in Korean Feeding Standard for
Hanwoo (2007).

gk

- Cr2038 ol§% Rom WAHE Fo FHL tee 43

gH-8-3to]  A4EE A THBondi,

SR AEF (/) = [HEF C203mg/AE @) x ABHAFYEF Cr203(me/AE o))
CQPaasge WANE B BQdanE Fobo WA JPrFe A4aw, 4A 9
FrgFu FrEE JFRTFe MEE el

a4
- RE ZAF B0 AAsGor, Behe FYue Fael AT
CANE Aok Wk exel o MEARY D G AS) AAE o) el G4 o



- &3 20040, internal standard 200 2 kit &
kit & IE &3%3te] 9,000xgol A 10¥7F

.
A shert.

O

jubad
A -

5L A EFAZ F 400409
o 505 HPLCO| F9)3te] &

[ g% Hep7teEd &4

- d% WE7FEE S Schweigert & (2007)9] WRiol wet one-step denaturation 3 +7]-87l
F= % IEXTM assay systemo] 2]dle] A& d %8 carotene photometer (iCheckTM;
BioAnalyt GmbH, Germany)Z ©]-&3}o] #4313t}

O A5 2 25 WEeEpzIEd 24
- Al®E 1g2 50 ml AZrEel~3o Ha| 6.25% NHA0H &9 5 mle} protease(Sigma, P-4032)
125 mgs FH7bshal 55TCHFxoA 1A FolE 5 A2 dhdA] 1A W8S T

W 5 oogdd= 10 meb Cyclohexane 25 mlE A &3] Wil 3097t shaking$ WXsle] &5
A7 g3 AEHS FHelal syringe filter(0.45 um)® o33 AL EAE AE=2 3o

™, Table 3% 2o 7o HPLCE #4384
- ¥FEYL2 B-carotene(Sigma CI9750) E+EHS AFE3 2 HF 1007300 mg/kg H=7F

H %% cyclohexane] o] FH|EF

A
=
A E-Ql  triglyceride, total cholesterol, HDL % LDL-cholesterol %

non-esterified fatty acids =+ A YEX7|E o] &35fo] 435}

Table 3. Analytical conditions of HPLC for the determination of B-carotene

Items Conditions
Instrument Waters Isocratic(510 pump, 486 UV/VIS detector)
Column Alltima Silica(4.6x250 nm)
Mobile phase Cyclohexane : Ethylacetate = 8 : 2
Detector UV450 nm
Flow rate 1.0 me/min
Column temp. 30
Injection volume 20 ul
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CA Clarity Lite't B-Caroteine' Datat B-carctens 4 15_05_2018 - |NTT -1
250

200

150-

Woltage

100-

——== 2,79 B-Camtena. 1

[
|
(=g
<

Tirne [min. ]

2AAES BUT YW om BAL Ay

A7 9 A

1. €% B-carotene ¥ HEIY A FT%

- Fo|A BE nle} o] B-caroteneTEE HERFEE FolgFo] Frhee] wiEl 400mg o)
T7F 200 mg woATET FofshAl =% (P<0.001), d A FolA 1.5 mg/Lo]do=
Bl wh39 HliES) WEb7 Rl gogt A S EHE JGERdTh HETFER 9
AFEe 3WA 12 mg/lL, =38 F=S 1 - 2 mg/L 2 APSFEFE 1 mg/LolstE HaE
ATHCan &, 1986; Puls, 1994). stAIRE, <L AFol A& 1.5 mg/LoldS HoJof =38l = A
S 2 Ha¥EtH(Immig, 2009).

- g A yehd nke} o] A8 E B3 WEIERE HAFHSFES
2R EEE A5t IH o2 YEd ZlolH, olE F3 A3
=5 %a, 85 15 mg/Lolde] WEZIEEES FA87] fdiA 283 wETIER

AAZFS 130mg [AF71+ @ 65 gldl Ao= FAHAG =9 3422 502%(R2=0.4987) 9]
AE s Zk3e o8 2AEITH
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MEER e e Az Fx AR, 44719 dat g AEER f18
o] WERIASE WAR 9 AAEe] WA, QARA W GAAZz0] e ArhSchweigert
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(a) (b)

1T O #5% Confacnis U5 Predicy lig -]
Fig 3. Residual (a) and fit plot (b) for plasma beta-carotene (mg/L) against varying
levels of beta- carotene intake (mg/d).
Regression equation : P_BC=1.10237(x0.285) +  0.003(+0.00067)BC_Intake(P<0.0002;
R?=0.4987; MSE=0.2707); P_BC = plasma beta—carotene concentration (mg/L); BC_Intake
= beta-carotene intake (mg/d).

2. 45 WAedEs

- obe) EolA mi Hhsh gol, AYYABAL WMEAZY HAFF] ZrHgel wat fol@
GFe MNA gk MEREe 254 NFYRIRA SR HA ¥ ogd AYd
ol (lipoprotein)ell ¢J8) 2+ 2H o= S, 53] AYhAll BT Hold AR LA

A H(Shete¢} Quadro, 2013).

- Chew 5(1993)2 Fol# ] wWE7tZ8e] HdF = LDL-Ze 2H o] F35o 22L& FFe
HEZL29S Subditta B sk whd) Ashes 5(1984)8 HlEl7lZ€le] d% £ubAl= HDL-
ZHzdHEo| g R

T4 LDLZ# 28 &% %=7F 200 mgw o 75 400 2 600mg+w o T-ol At
E e, =3t FFH2H S 2 HDL-Z8 2= LDLEd ~H =
& Ae ¢S dEde] HEstEd Y] F4 9 Evbel] LDLIFH 2HEo]
o® HAIY olg A= Chew w(1993)3 A€ 23S el

_rg

Table 4. Plasma lipid metabolites as fed varying levels of B-carotene to gestating Hanwoo

COWS
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Treatments (mg of

Items B-carotene/cow/d) SEM Contrasts, <P
200 400 600 L Q
B-carotene, mg/L 1.54P 2.522 2.92¢ 0.1915 0.0004  0.2392
Retinol, mg/L 0.2452 0.2435 0.2577 0.0065 0.1890  0.3066
Triglyceride, mg/dL 39.62 41.13 40.15 2.1087 0.8641 0.6214

Total cholesterol, mg/dL 197.10 193.56 196.36 79741 0.9493  0.7396
HDL cholesterol, mg/dL 175.66 170.85 17428 64344 0.8834  0.5932
LDL cholesterol, mg/dL 99.78 70.03 69.82 0.9478  0.2493  0.4630

Non-esterified fatty acid,
130.50 116.58 126.55 6.2002 0.6664 0.1131

nmol

HDL/total cholesterol 0.8958 0.8887 0.8905 0.0057 05304  0.5150
LDL/total cholesterol 0.2944 0.3461 0.3439 0.0212 0.1158  0.2941
LDL/HDL 0.3316 0.3959 0.3901 0.0249 0.1137  0.2462

abMeans with the same superscripts are not significantly different at a level of
P<0.05.
L : linear effect; Q @ quadratic effect

3. £ WEplR2d = H A JEE 25E

Table 5. Fecal beta-carotene concentration and whole tract digestibility of nutrients as

fed varying levels of beta—carotene to gestating Hanwoo cows.

Treatments (mg of
Contrasts, <P

Items B-carotene/cow/d) SEM

200 400 600 L Q
Dry fecal [B-carotene .

14.33 25.657 26.15° 3.5503 0.0313 0.2139
(ug/g)

Whole tract digestibility (%)
Dry matter 42.02P 44,67 45.47% 1.0095 0.0276  0.4497
Organic matter 47.72° 50.09% 50.67% 0.7255 0.0104 0.3107
Crude protein 46.96" 50.05% 49.18%" 0.7771 0.0614 0.0438
Ether extract 51.74P 53.30% 56.18% 1.6061 0.0101 0.6092

. <0.000

Beta-carotene 73.72 82.14% 83.81% 4.8829 ) 0.0192
Neutral detergent b
) 44.05° 47.46 50.42% 0.9693 0.0003 0.83%4
fiber
Non-fibrous

52.73 53.18 53.94 3.1396  0.4568  0.9098
carbohydrate

ab\eans with the same superscripts are not significantly different at a level of
P<0.05.

- 25 WEtRd sE== HETtRE"E A3 el Skl mek folsk Al S 7Fs a(P<0.05,
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A&7, 400 2 600 mg FolTE 200 mg wolTETE FoshAl =% 2 (P<0.05), 4007 600
mg w7 hel frolg Zol7k YElA sttt £ Axs JHASE Sk wE wijd wEs)
2¥lo] F7be] 7]eld Aol m, Mora 5(2001)2] Aol 98tH, AbS kg@d 5.5, 44 2 352 mg
of WE7IER S F2EQl AMSol Folstds W, ¥ Ax g9 403, 1491 B 90.64 pgo =
FAREE dS YER QT

- E3 A GIFa2EES NSRS ES A7 A JFiddA wETIRY HFHAFE
o] Z7teltel wrel f-o8kA F71edthP<0.05 12+ 2 23k &), w3 2vwd 2 egt R
BoAskge F3 1A 9 2a¥ooR AHFFFel FHE Felst A Srkskt
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-2tz FeARE B97re 5 AN, debE o w 70%c) o w A vEkkaL
Mora 5(2001)¢] A-ollA WERT 66.25788.14% 9 AdAst& Aaet FAbeH L, A4
| S7kekel whet ‘H]E]rﬂi‘?l astel FofsHAl Frhete]l £ Aok dAG

, Wing(1969)2 AR d-t5o] 3= HEZIZE 2 A= L3erds 7835 7
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Table 6. Simple linear regression analysis for variables against beta-carotene intakes

g = Variable ~ grameter SE P-value ~ RMSE R?
Fecal beta Intercept 10.5944 5.774
carotene [BCluwe 0.03%5 0.014 0.0231 12.4218 0.1605
(ug/g)

DM digestibility Intercept 439122 2.231

(%) [BClou 0.0015 0.005 0.7834 47991 0.0026
OM digestibility Intercept 48.7785 1.762

(%) [BClntake 0.0022 0.004 0.6030 37912 0.0091
CP digestibility Intercept 49.1473 1.943

%) [BClu 0.0000 0.005 0.9919 4.1788 0.0000
EE digestibility Intercept 53.5321 2.746

(%) [BClowe 0.0006 0.006 0.9239 5.9063 0.0003
BC digestibility Intercept 72.2752 4614

(%) [BClntake 0.0201 0.011 0.0739 9.9065 (060
NDF digestibility Intercept 43.3060 2.565

(%) [BCloe 0.0093 0.006 0.1394 5.4595 0.0738
NFC digestibility Intercept 56.6508 3.633

(%) [BClu _0.0086 0.008 0.3021 7.3146 0.0367

¥ = estimated dependent variable, DM : dry matter; OM : organic matter; CP : crude
protein; EE : ether extract; BC : beta-carotene; NDF : neutral detergent fiber; NFC :
non-fibrous carbohydrate; SE : standard error; RMSE : root mean square error; [BClimake -

beta-carotene intake.
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FEol Zrhgel Wt A Ae Tk folsA 44

rlo

- 53], e4AAE ST 25kE
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How Frtsto], whEglolA AR EaE wEstmRlo] ofdto] v M st A AR

g g ote] &&Hol| FeetA ZAR3I Ao Bk Hino 5(1993)8 E3t4H &4 sl

EBr7tE2d HU7tE AE=2 il B9 vtHg o g s ST Bialste] wETLE "

of Afrais Fd7tsds ﬂ]Al‘S}%iE}.

- AxE T HEIEY s 2 ddiisted AFAHE dETtER ERe] T A s A
A, G A A 3] A R T-t}? Heb7t 2l S A9k 4sts ko] A4 2 #2040

= WEplzd sz J43 weztzd 7he] #AA 2 16%(R2 = 0.1605)0
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g v g o Fet FoTFEA FoTE AstRUInt HaWETIEE 2 WAz W E TR R
(DSM Nutritional Products Korea Ltd) 2. & 3ty ow, o5 g+ Z+2F 205, 275 2 24%F
2 FAEY L, FodTE AXJE}OV—‘. A 604 HE mid FIF 400mge] WElFIEE ] dFEH A
AE 22 AFAAA dalolq &l Al(e]4] 5 609)7hA] = o8kt
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- g% WEIFEES Schweigert 5 (2007)¢] ®H ol wel one-step denaturation 2 7] -8 v
F% % {EXTM assay systemo] ¢3le] A &l H& carotene photometer (iCheckTM;
BioAnalyt GmbH, Germany)Z ©]-&3lo] 221319

4. BAES

- BE 283+ SAS(SAS Institute, 2011)2] Freq proceduresS ©]-83}o] Jho]AFojd W o g

A 5FS T

- Hat gk LSMEANS procedureg ©|-8-3to] At=stAth. 1942 P#k 0.060]8+d o F<]4d
o

o

A= a1, A 010052 1743t

- 2 AFHe o MitdE RIWEIZEAAE Tt AA g A3 FHES Fa
ot 9 Fo] 7ol f-2]%k 2ol 7} L}E}LW °‘9ki o5& Z+7F 40%, 40.7% L 41.66% % A

TRy FJolgrelA A2 30 3 44 mg/LE 39HA

5.8u frolatAl =ATHP<0.001). & A3z wFo] Jite W v T Herted 2 A
W Frage] a3 Aoz AdE0a, MAZdg7IEe ol & Heprted 2 4shfaq 2
g T3 NTvETt R By foletAl A vEhy, B A RS By $-ekAl ks
ATt

- S, FAEeld Ad dAe Aol AF WEAZY FES BAF me, wAAG
& A7 2

of ol wehEE A AA717ke] 1089 bt WAl AT ARl APse] wAAY
A A2 AL o £2 FE2 Yot Ao duad

O B ATAA FolF B vl FEEAA0] 1 AFAW(TA AFADW 9 1}
Eﬁfﬁ%owwag@ﬂ%@ﬁ_@ﬂa%ﬁ%%v}%éﬂd«%ﬂ&zﬁﬁzg%ﬂﬂﬂ%u]
Eahat

Table 7. Effects of feeding rumen undegradable beta-carotene supplements on pregnancy
rates and plasma concentrations in postpartum Hanwoo cows as recipient cows for embryo

transfer
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Treatments
HF-coated Cross-linked

1)
?non:trgé) BC? beadlet based SEM <P
(n =27 BCY(n = 24)
Parity 2.73 2.38 2.70 0.4541 0.8198
Age, month 52.21 4526 50.67 5.6292 0.6475
: )

(Sc‘ll)pplememam“ to ET' - 90.46 101.21 55680 01785
gr(;gnamygows with g/ 90 11/ 27 10 / 24 i 05057
Pregnancy rate, % 40.00 40.74 41.66
Plasma beta-carotene, . " .

0.76 3.00 4.40 0.2677  <0.0001
mg/L

abeMeans with the same superscripts are not significantly different at a level of P<0.05;
UNo supplemental B-carotene; “hydrogenated fat coated B-carotene; “cross-linked beadlet
based B- Carotene which is donated from DSM nutritional products Korea Ltd; YET =
embryo transfer; “number of pregnant cows per number of total cows for embryo transfer.

600 -
Treatment effect : P=0.0001
Pregnancy status effect: P=0. 4743
] 3.00 1 Treatment = Pregnancy status

= interaction : P=0.210]
H
= 400 -
=
k]
E
,._I; 300 -~
fux}
B
A0
© 200 4
B
=
m

1.00 A

0.00

NP NP NP
CoN HF-coated BC Cross-linked BC

Treatments

Fig 4. Plasma beta-carotene concentration (mg/L) depending on pregnancy status of
Hanwoo cows fed rations with or without beta-carotene supplements ; CON = no
supplements ; HF-coated BC = hydrogenated fat coated beta-carotene;, Cross-linked BC

= cross-linked beadlet based beta—carotene ; NP : non-pregnancy; P : pregnancy.
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Table 8. Effects of supplemental rumen undegradable [-carotene on reproductive

performances of Hanwoo cows

Conception rate (%) No. of
Supplementati service Pregnan
Treatment on Parity At first Re-estrus per cy rate
S period, d AP At 2 At 3¢ Total conceptio (%)
Al Al n
Control” B 596 34.38 28.57 50.00 34.15 99 43.75
(n=32) ' (11/32) 2/7) (1/2) (14/41) ' (14/32)
B-carotene
” 37.03 57.14 66.66 45.45 74.07
¢ 42 248 2.2
(n=27) (10/27) (8/14) (2/3) (20/44) (20/27)
B-carotene
” 44.44 70.00 0.00 50.00 70.37
70 2.56 2.0
(n=27) (12/27) (7/10) 0/1) (19/38) (19/27)
P< - 0.8933 0.7198 0.2336 0.5134 0.3366 - 0.0307

UControl = No supplemental B-carotene; 2 400 mg/d of supplemental B-carotene per cow;
YAI : artificial insemination; numbers in parentheses represent number of pregnant cows per

number of total cows inseminated.
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