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2 % ZATE 949 MFEEE w7 A8l dao FAsH, AR 9 Al g ol whet dAt Aol dsE
I A" AgIEE] M- A3 B457] flst] 673t AFHAY. dASES ARE, dFAEe] et 552
grrstAeH, AN 242 6A17E, 12417, 184122 J3PsIoiTh. 2|2 A Quig Al @AEE Lol UEES
HlREASHAT. A S50l mE AY4sEY AYdeAHECIM= ABL55, 77.38%) = B(71.05, 69.09%) =
C(65.08, 59.42%) » D(35.89, 29.28%) <] 2IE H L, DEFS thE 5] Hls) ooz Wolkth $4¢
TS = AB36.36%), B31.11%) 583 C(14.81%), D(8.71%) 589 2HE HAL, ASEH BEEoIA= /2
ZQl Afol & HolA] ehgfont, Coad Dewol Hlsh fF24Ql Aolg Hth. 183l C5E% DSt 7231l Abo]
£ Ho|X| YTk #ARMER 24 AN £ EY HRIE EES FYARA AolE HolX| YTt HiF dAEE
FHET HNEE ADES BAT A 7oFQ Aol /USUH. ole SH°l F2 WAEETT Batt JoR AR,
A A A F dA WE FFol fle ALr B ¥ Yo7t da A QEjFe] Hit F7HA”l AF 3ol
Zasi, da At Aivlec] gel gy A4 A 4 AFel 42 & A AR Almdn
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Abstract This was a six-week study conducted to analyze the effects of goat oocyte grade, fertilization
time, and in vitro culture methods on the in vitro maturation of goat oocytes and in vitro culture of
embryos to speed up the improvement. The oocyte grades were evaluated according to the cytoplasm
and cumulus cells and the fertilization times were 6, 12, and 18 hours, respectively. The in-vitro culture
method was divided into culture steps and the development rates were compared and analyzed. The in
vitro maturation and in vitro fertilization rates according to the oocyte grade were in the following
descending order: A (81.55, 77.38%) = B (71.05, 69.09%), = C (65.08, 59.42%) > D (35.89, 29.28%). The
Grade D rates were significantly lower than that of other groups. There were significant differences in
embryo development rates between A (36.36%) and B (31.11%) grades and C (14.81%) and D (8.71%)
grades. There was no significant difference between grades A and B, but there was a significant
difference compared to grades C and D . There was no significant difference between grades C and D.
An analysis of fertilization time revealed that there was no difference in the cleavage rate, and blastocyst
rate between the grades. An analysis of the development rate of the embryos by culture step revealed
no significant differences. To secure good-grade oocytes, fertilization time and in vitro culture steps
appear to have a significant effect. In the future, additional research on the in vitro culture of goat
embryos is necessary. If the production technology of goat in vitro embryo culture is established, it can
contribute to the proliferation and improvement of goats.
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2. W2 ¥ Y
2.1 Al % S2UHR2I9IR 5O
B aTold Sws WA g sergEse

Sigma-Aldrich Korea(St. Louis, MO, USA)?IA -
Sto] ARESIGIc 181 AL 5218 S85
A SEAFEAGA AA(SAME: 2023-597)
AFE SPokich

2.2 YA MF H HA 3
EE3RAEE TqE AN =5EH a9 dAE
50pg/ml Gentamicing 713t 0.9% FSFFEE©C] 3
ok

2 Al G "ot 32°CE A5k H-210
o} 1-2A7F o]jof] 2%tsleltt. IS 71k M2
32-35°Ce] A A5E o]&sto] 33 MHsIet ¢
ZHE 3l457] {5to] 21G vl=o] A2ME 5ml B+
FAIE ol&5lolth. Fd dR A AFFAE A A
1, 10mM HEPES, 0.013mM kanamycin°o] Z&%
TCM-199& 33] A3t & dv|EE B 43 o4
staict.
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20| F5oH dFAIEY Fo] 5 ol B¢, C
TE< AR s A% DB dAIET §le
w A|ZZo] E=ket A8 H7IE sIltH24]. A e
TCM-199(Gibco)E 712 HiFH = st3ion, 10mM
HEPES, 0.013mM Kanamycin, 0.2mM sodium pyruvate,
1ug/ml Pollicular stimulating Hormone(FSH, Folltropin-
V, Bioniche Co., Canada), 10% FBS(Gibco, Korea)
2} 10% gFF(goat follicular fluid)g& H7I5t & 38.
5T, 5% CO, 2704 24417 vigFstolct. wieFst &
SHAIEE AASHL, FAE 2ot A5ES B7H6H

== =

2.4 Hel+d
ALl AMgH 52
AR LAE o A AArsTt. A
92 37.5°CoA 1859 &
300x g9l X2 R YART
3 & 552 2x10° sperm/mlE

%

H
o

-,
30, FE

%
oft
-

ol
K

(

o
_(

J=9ct. 1

A



R

=

o H,

FRAZY, AQquig o] nE 4% Ee HuiY

NaCl, 3.ImM KCI, 25mM NaHCO3, 0.4mM
NaH2PO4-2H20, 15mM sodium lactate, 2mM
CaCL2:2H20, 0.5mM MgCl2:6H20, 0.5mM sodium
pyrivate, 8mg/ml bovine serum albumin(BSA),
0.75pg/ml kanamycin®.& o|FojA A Q448 uijA]
£ ARESHEH13]. HALE ERE 38.5°C, 5% CO2 &
9] viF7Iol A 42t 6AIZE, 12A17L, 18A17F &<t &4l

& AlFT
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Aol B T, 448 WAjsh AR Te
gol 9l 3A4E5L WY Fstel AAT F mSOF

Hizlol &A AT 27] mSOFHiAl= 103mM
NaCl, 7.2mM KCIl, 1.2mM KH2PO4, 5.6ml/L
Na-lactate, 0.13mM kanamycin, 25mM NaHCO3,
0.3mM Na-pyruvate, 0.5mM MgCIl-6H20, 1.7mM
CaCl2-2H20, 1.5mM D-glucose, 2% essential amino
acids, 1% non-essential amino acids, 1mM L-gultamin,
10ng/ml EGF= /=01 Qlrh. 183l 7] mSOF Hi
Az Z7] wiAoA 2.8ml/L Na-lactate, 0.15mM
Na-pyruvate®] 8%  HHto]  ARESIITH25].
38.5°C, 5% COz, 5% O, 279 QIFHIolEolA 7Y
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168719 YAE 3l53tod, ASF 2271(13.28%), BS5&
4570(26.8%), C5F 5471(32.1%), DSF 4771(28.0%)
o] Z7E HAtKTable 1).

Table 1. The distribution of goat oocyte grade

Oocyte quality
[n. mean * SE(%)]

A B C D

No. COCs

22 45 54 47
(13.28 + 1.69)(26.8 + 0.58)(32.1 + 0.52)(28.0 + 1.71)

2371 @ A=, @& F5
AY SOl B2 =T
Z37](6-9mm)7} A, BS
=9 #&0] vt Bargxt QITH19]. FaolA]
AE GZF7|Gmm)olA Ha E GEAESo] T £
Al U2th= Ba7h ArH26]. &) Hls] da9] da 3
715 @A &tk &0 ol8Ee FAMREE o83t
G719 HAaT77E A2 daoA Qo] e Zjo|2
3ElE WA £4o] gESE vial 4ZE o]
£ 59l 94 FFc #= AT A BEEe =4

= 8%

= =
2 ol 27 Shgo] st 77t o Wasit
3.2 94 LRt 538 448 A

B W 53 450 o= ASHE (81.55%)

BEH(71.05%), C55(65.08%), DEH(35.89%)°] 2
HE HAH. ASE2

L.

A KT, T2 SFE s £.94He HolS Herh
BEES CHaIt 448014 3902 Ho|g ol

oigror}, DEEIH RIH9l Aol BT CEFE

Deu3 =E0lA F22el Aol EArKTable 2).

Table 2. Maturation rate according to oocyte grade

Maturation
Grade COCs Mature oocytes rate
(mean+ SE)
A 22 18 81.55+8.81"
B 45 32 71.05+2.09°
C 54 35 65.08£2.75"
D 47 17 35.89+3.71°

a-b-c Means in a column without common superscripts are
significantly different (p<.05)
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o 252 A7 ASE(77.38%). B68(69.09%). C5
w(59.12%), DG55(29.28%)2] 2HE EAth ASHY
BsEAPlolE ARl AfolE HolA| ekektt. T2ut
ASEY Bowolie BE 50l v fofdez &
WAL, Cod, Do €22 FZ< AolE HIt. Hi
whE IEEo] lolAe ASHE(36.3%), BeH(31.1%),
CEa(17.7%), Dew(8.5%)2 Zis Hit} Hf¥kz
TEEL2 ASEY BeEOIAE F2# < Afol& HolA|
koL, C5E DSl HIsH 7oA AfolE HIA
o 23 CEE3 Deatt FoIARl AolE HolA] &

QtK(Table 3).

[

Table 3. Blastocysts development rate according to
oocyte grade

Embryos developed to

Grade Oocytes (mean+SE)
2cell Blastocyst
A 22 (77.38 lf 7.43) (3636 i 5.50%
B 5 oo r iz GLU i 4159
¢ % 942 " 209) (1481 3 2.46)
D 47 (29.28 lf 3.719 (837 £ 2.14)

a-b-c Means in a column without common superscripts are
significantly different (p{.05)

Ao GLAZI S RS shFol A,
A £ U5, olmnd Wg L AR 34 E-

Fade] 25 AR & £ ol AdE
7RI A QIeH27,28]. & ATE Eol FaolA
& A BsEY dAEY] #AHET HNEE HEEC] w2
Ze GAsAT A, B9 HAE dche 24
H&o] Ay 9 AlQfuiF 2400 et o] 28

st

3.4 MM AZIE +HE I HiHIE YHE TAL

A AT A9 wig Y F 7 AR OE £
A 5T vivtE IEES AT AEl
ol GAITHB6.72%), 12A17H84.87%), 18Xt
(85.56%)9] Zi+g Bt vivtE UIEC] H-9 647t
(31.30%), 12A1ZH25.37%), 18417H33.26%)9] AIE
2ot $8EF wibtx AdgE BEoA ZF 18T
Rl Afo|E HolA| AYrHTable 4).

Table 4. Fertilization and blastocyst development
rate according to fertilization time

Embryos developed to

Group Oocytes (mean+ SE)
2-cell Blastocyst
ot 19 et 27) 6130+ 489
124 9 (84A878i 259 @537 2 36D
18H 107 (@556 s 460 (33262 667

Aaoli= A4 Al A2 HEE 4X10° sperm/ml,
FHAEE 12-14A7H0.2 3H9e o &85 oa Ut
WoH29l. 2 U o] Aol A 49] A9 A 3
Az, GAIZE, 18412 Th2A 319S o &t wiRtE
280l F9)FQl AolE Ho|x| A9kil, Ao
ZojA5E wjopiido] |28 JFe v Adoks 2
T BAH23]. TE AFoAE &94 6, 9, 12, 18
A7t Rt AEAE 7S W 6AIZONA AR e
FqEo] 2 AFE BJTH30). & A9 A7t A9
4 A7 FolFQl AjolE Holx| gomna LA
1 BA 7 Aol A&AQl ZoR AlmHrt

S

3.5 HMIHHLA| HHASLHO| ME BT LSS A
A A A9 Y A F SHAE GAER
vl B o it ISl 19 HiK26.11%),
297 ¥19K(24.38%)2] AHE E I tKTable 5).
2oMe v HiAE 19A= Bigshe Aol vls) 2
AR Lol Bigste Aol EECIME ARl A
o1& HolA| kAN, HiRtE TFEH= FojH o=
E2 295 2 A77F A3 2y AlelA
A= wifshe Aol 2242 wigehs ARY +4E
oA Apol7h AN wivtze] FESHY FE2
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7} Ql9lc}. o] 7| % iR 7} & AR} QARG w7 Resources, Vol. 20, No.4, pp. 257-263, Dec. 2000.
= olQslaly = MZIE T QAo TR X QA [3] Y. S. Yun, S. Y. Jang, H. J. Seong, Y. J. Tang, Y. L.
 olgstar] me ]_q _o_‘ELL’ UJ_O"_KI__ 4= Ding, J. H. Park, S. H. Moon, “Study on the
At wigF iAol gt FUHE A B asit determination of crude protein requirement for

mainitenance of fattening black goat(Capra hircus
coreanae)’, Journal of The Korean Society of
Table 5. Fertilization and blastocyst development Grassland and Forage Science, Vol. 37, No. 2, pp.
rate according to different culture steps 176-182, Jun. 2017.
DOI: https://doi.org/10.5333/KGFS.2017.37.2.176
Embryos developed to
Group Oocytes (mean+SE) [4] Y. S. Yun, H. J. Seong, Q. M. Zhang, S. U. Chung, G.
1 " E. Lee, J. H. Park, E. Y. Jang, J. W. Lee, K. W. Kim,
2ce Blastocyst S. H. Moon, “Changes in feed value, forage
1 step 76 71 24 productivity, and grazing intensity at native pasture
(78.20 + 2.80) (26.11 £ 3.59) grazed by growing korean native female goat(Capra
2 step 8 67 4 hircus coreanae)’, Journal of The Korean Society of
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