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Bovine thyroglobulin gene exon 1 and flanks.
(GenBank accession number X05380)

361 gatggtcaag aatccacctg caatgcggga
gacctgggtt tgatccctgg gttgggaaga
421 tcl/tccctggag aagggaatgg ctacccacte
cagtattctg gcctggagaa tcccatggac
Bos taurus gene for leptin, 5' flanking sequence
(GenBank accession number ABO70368)
481 gtggagcata ggctccaggt gcccagggac
tcagcggttg caacacac/tag gctctagagce
541 ttgggctcgg gagecgtgtc acacggectt
tgttgctccc agcatgtgga atcttcctca
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LAMINATWALN (C/T) 0 AUIAUGT 422 18981 TG5 LAYAWILNT 528 198U LT5

= E
Ml anuMzIle
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CT Nstumsnihunana
CC it lvifumnsn

717 4 uansdnwuzalunlvestiu TG5 wax LT5 Admudniusivladuunsnie

o s a |

doutiunduiusiuaNnrastianazaliunsasanasasaneiugnest lunisnanlaile
ne-uuda Aetiu Calpastatin (CAST) uaz Calpain (CAPN1) LATENUNIEWUENIINTBNEN CAST AN
AaLNLEINAYY 3-UTR 28481 CAST Hnsulasunilastaaiauilasinums (SNP) an Adenine (A)
il Guanine (G) lFRnsAnmATesunaiugnssnaastuillulaiianatsansiuglusngtlsuing
1 dld dl o al d’j [~ al o/ o 6 o 1 dgj 1 dld
wudn  Iafdesesineiugnesurectiuiiiy G azllanuduiusiuanuynasaiilagandntaii
irsasuNeRugnesaiu A
4 . - - 4 4o ,
LPFBIUNERUENITNTDIEY CAPNT Annsiasuulasueaiuanilasiumis (SNP) an Thymine
(T) \flu Cytosine (C) lan1sAnHATaINNERUgNITNaastiutlulAllananaa g lusngLszne
wud1  landAseananeiugnesiaestiutiify C  arlaudniusiuacnnaeieagendnland

LPFRauNIERugnasIlu T
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Allele 1 CTTOGAC TAA ATA
Allele 2 CTT TGAC TAASATA
Allele 3 CTT TGAC.....TAATATA

CAST 3 gene

= !

A A a ANa @ ~ A P < o '
gﬂ‘w 5 ¢l CAST3 @%UHI@?TNISIJN 7 NUTITU UTR3 NALRENNITUAsULUA9THAUDLL AWTIALLALN

dJ v o v a S|
(sNP) Tewuld 2 qm M ldzUuLLTea s AW (Allele) LW 3 WL

6481 gaaagggaca gatgtggaca ggccagttcc ttcctggcat cctecccettg actgggggga
6541 aaac c/t gaggc gcagggctgt gtcaagtgac gggggagggc ctegtctaca ggtgacccta
6601 aggctggcac tcagagaaca cccctcccag cectaccccaa ttcaggectg getttgggea

Bos taurus micromolar calcium activated neutral protease 1 (CAPN1)

GenBank accession number AF248054

dl = o o = dld dl a 4' o 1 dl dl
gﬂ‘V] 6 NIITENAIALLUAURNEN CAPNT NENTTIUAsLLUANIHATRIUANTNAT LWL (SNP) NUIRAN

AU nt 6545 (C/T)
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Efficiency of PMSG reduction on estrous synchronization and artificial insemination
with frozen semen in goats

Peerapong Sumransap1 Saroch Ngamkhum1 Anone Thungsanthia2 Narong Leingcharoen2

Abstract

The aim of this study was to compare the effective of two dosages of pregnant mare serum
gonadotropins (PMSG) in controlled internal drug release (CIDR-G) synchronized Saanen goats on
estrus response and conception rate. Sixty eight Saanen goats were used in this study. All goats
were randomly divided into two groups and inserted with with CIDR-G in vagina for 16 days and
injected with  PMSG 150 at day 14. Group | (n=34) was injected with  PMSG 150 |U and group |I
was injected with PMSG 250 IU. All goats were detected for estrus signs and inseminated with one
dose of frozen semen which has two hundreds millions spermatozoas at 48 and 60 hr after CIDR-G
removals. Pregnancy diagnosis was performed by ultrasound at 35 days after insemination. The
results showed there was no statistical difference between the group in estrus response and
conception rate (p>0.05). All goats showed oestrus. Duration of estrus for both groups were 48.2
+7.4 h and 45.7£ 9.5 h and conception rate of group | was 47% (16/34) and group Il was 50%
(17/34). It can be concluded that synchronized estrus using CIDR-G with reduction doses of PMSG
from 250 U to 150 IU be the same effective.

Key word: Estrus synchronization, goat, PMSG

' Ratchaburi artificial insemination and biotechnology research center, Bureau of biotechnology in livestock
production

? Bureau of biotechnology in livestock production
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Effect of FSH Doses on Superovulation and the Number of Embryo in

Southern Thai Native Cattle

Chanyuth Kapol Anone Thuangsanthia Narong Liengchareon Malee Apimeteetumrong

Abstract

The objective of this study was to investigate the effect of follicle stimulating hormone (FSH) doses
and number of embryos on superovulatory responses in southern Thai native cattle (Bos indicus). Eight cyclic
cows underwent two superovulatory treatments with a crossover design, 5 replications. They were 5-8 years
of age and live weight 250-350 kg., raised at Surachthani Al Research and Biotechnology Center. All cows
were estrous synchronized with CIDR-B” and Prostaglandin F, | and were injected with FSH (Folltropin V °
Vetrepharm, Canada) twice daily for 3 days in decreasing doses according to its dose assignment, 200 or 150
mg. Groupl: treated with 150 mg. FSH and Group 2: treated with 200 mg. FSH. Numbers of corpora lutea
were determined by rectal palpation and embryos were collected on day 7 after the artificial insemination with
same semen batch of a southern Thai native bull. Data were analyzed by Student's t test. A total of thirty three
embryo collections were performed in both treatment groups. In Group 1, a total of 29 transferable embryos
were collected in 16 sessions, for a recovery rate of 49.47% (47/95). The numbers of CL and transferable
embryos (mean + SE) were 5.94 + 0.95 and 1.81 £+ 0.62 (n =16). In Group 2, a total of 44 transferable
embryos (A, B, C grades) were collected in 17 sessions, for a recovery rate of 64.29% (72/112, total
ova/embryos/numbers of CL). The numbers of CL and transferable embryos (mean + SE) were 6.59 + 0.80
and 2.59 + 0.69 (n =17). No significant difference in the numbers of CL and transferable embryos were found
between two treatment groups (P>0.05). This study demonstrated that 150 or 200 mg of FSH did not affect the

numbers of CL and transferable embryos in southern Thai native cattle.

Keywords: superovulation, Southern Thai native cattle, transferable embryos,

Bureau of Biotechnology in Animal Production, Department of Livestock Development, Muang, Pathumthani. 12000
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Table 1 Effects of FSH on CL number and embryo quality

FSH Level n CL Number Recovered embryo Transferable Recovery rate
(range) number (range) embryo number (%)
(range)
150 mg" 16 95 (2-16) 47 (0-16) 29 (0-8) 49.47 (47/95)
200 mgb 17 112 (3-14) 72 (0-14) 44 (0-10) 64.29 (72/112)

*4 cows did not respond to treatment
°3 cows did not respond to treatment
Recovery rate: Calculated from CL number/Recovered embryo number

Transferable embryo: A B or C grade

Table 2 Effects of FSH on CL number, oval/embryo and transferable embryo numbers (Mean + SE)

FSH Level Mean = SE

FSH mg (n) CL total ova/embryos transferable embryos
150 (16) 5.94 +0.95 294+1.12 1.81 £0.62

200 (17) 6.59 +0.80 424+1.01 2.59+0.69

Transferable embryos: A B or C grade
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Quality of Bull Deep Frozen Semen Extended with 87 and 99% Glycerol Evaluated with
y Y y

Computer Assisted Semen Analysis
Rapiphan Uavechanichkul®* Jatuporn Pongpeng* Sinchai Wirojwutthikul*

Lertchai Jintapitaksakul* Kunnasant Saikhun**

Abstract

Comparison of after thawing motility of bull deep frozen semen was carried out using two types of
glycerol, 87 and 99% to be diluted with one-step and two-step methods in egg yolk Tris extender. Semen of
20 Holstein-Fresian bulls aged 3-5 years were collected once a week for 3 weeks. The result showed the after
thawing motility and progressive motility of the sperm from the 87 and 99% glycerol at 0 hour were not
significantly different (P>0.05), the ALH (amplitude of lateral head displacement) of the sperm from the
extender using the 99% glycerol was significantly higher (P<0.05). However, after 5 hours the 87% glycerol
gave significantly lower motility and progressive motility 14.8511.31 vs 26.67%1.41% and 8.9530.90 vs
15.8511.18% (P<0.05) respectively, with higher VAP (path velocity), VCL (curvilinear velocity) and ALH
(P<0.05). The dilution methods did not differ significantly at 0 hour except at 5 hours the one-step method
revealed significant higher motility 22.997%1.53 vs 18.6411.39% (P<0.05). The sperm head elongation and
the area including plasma membrane and acrosomal integrity were not different significantly (P>0.05). In
conclusion 87% glycerol showed better semen quality at 0 hour after thawing except at 5 hour which the 99%
glycerol gave a better semen quality. The dilution methods did not alter semen quality at 0 hour after

thawing, however, at 5 hours after thawing the one-step dilution method revealed a better semen quality.

Key words: bull deep frozen semen, sperm motility, glycerol, semen extender.

*Bureau of Biotechnology in Animal Production, Department of Livestock Development, Tiwanond Rd., Pathumthani 12000.

**Institute of Science and Technology for Research and Development, Mahidol University, Salaya, Nakhornpathom 73170.
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Effects of cell culture and injectable grades of antibiotics on the quality and

fertility of frozen-thawed bull semen
M. Rattanappaskornl, K. Sangsakulz, S. Wiroachwuthikulz, R. Uavechnichkull,

K. Kornkaewrat4 and K. Saikhun’

Abstract

Antibiotics added in extender during production of frozen semen play an important role for
decreasing microbial contamination. The objective of the present study was to examine the effects of different
grade of antibiotics (cell culture grade vs injectable grade) supplemented in the semen extender on the quality
and fertility of frozen-thawed bull sperm. Semen samples collected from six bulls were frozen in Tris egg yolk
extender containing either cell culture grade antibiotics (GTLS: 250 pg/ml gentomycin, 50 pg/ml Tylosin,
150/300 pg/ml Lincomycin/Spectinomycin) or injectable grade antibiotics (GTLSsS, 250 pg/ml gentamycin,
50 pg/ml Tylosin, 150/300 pg/ml Lincomycin/Spectinomycin and 400 pg/ml gentomycin. The thawed
samples were evaluated for bacteriological contamination, semen quality and fertility.

Progressive motility and curvilinear velocity (VCL) of sperm in GTLS group were significantly (P<0.05)
higher than that in GTLSsS,. group. There were no significant differences in percentages of total motility and
other motility characteristics, membrane and acrosomal status of sperm among antibiotic grades. There were
no significant differences in the calving rates following artificial insemination (AI) with frozen semen derived
from GTLS (51.6 + 6.3) or GTLSsS, (49.8 + 3.9) groups. The results indicated that injectable antibiotics
which cheaper than cell culture grade can be effectively used for producing frozen semen without affect the

semen quality and fertility of bull sperm.
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12000, Thailand
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INTRODUCTION

The two major goals for artificial insemination (AI) are genetic improvement of livestock breeds for
increasing milk and meat production and elimination of venereal diseases. However, it is well accepted that
that bacterial and viral agents can be transmitted in semen by Al. It has been shown that microorganisms can
be found in ejaculates even during hygienic semen collection in the perfectly and healthy bulls. Semen was
contaminated at the time of collection from atmosphere, teaser animals and semen extenders. So, additional of
antibiotics into semen diluents is necessary to prevent proliferation of the bacteria present in the ejaculated
semen.

In Thailand, 87% of fresh semen samples were contaminated with ureaplasma whereas 52% were
contaminated with mycoplasma (REF). The semen samples were also contaminated with Pseudomonas
(41%), which 6% of them were Pseudomonas aeruginosa and 6% were Corynebacterium pyogenes but free
from Campylobater spp. and Hemophillus somnus (Ratanapaskorn et al., 1996). Shin et al (1988) reported that
the combination of gentamicin (250 pg/ml), tylosin (50 pg/ml) and Linco-Spectin (150/300 ug/ml) (GTLS)
was more effective for the control of mycoplasmas and ureaplasmas and equally effective for the control of C.
fetus subsp. venerealis and Haemophilus somnus than the standard combination of penicillin,
dihydrostreptomycin and polymyxin B sulfate. The combination of GTLS was partially controlled ureaplasma
and mycoplasma by decreasing the contamination from 87 to 27% and from 51 to 14%, respectively
(Ratanapaskorn et al., 1996). Most of laboratory worldwide including in Thailand used cell culture grade
antibiotics which typically are pure and have been proven for the quality in producing the frozen semen.
Although they are effectiveness for the control of microorganism, however, it is more expensive, while
injectable antibiotics available for animals are more sheaper. Therefore, the objective of this study was to
investigate the effects of cell culture and injectable grades antibiotics supplemented in the semen extender on

the quality and fertility of frozen-thawed bull sperm.

MATERIALS AND METHODS

Chemicals
All chemicals in this study were purchased from Sigma Chemical Company (Sigma, St. Louis, MO,

USA), unless stated otherwise.
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Animals and semen collections

Six Thai Holstein dairy bulls housed at the bull stud, Loburi province, Thailand were included in this
study. Semen samples from each bull were collected by artificial vagina. Immediately after the collection,
each ejaculate was visually assessed for sperm motility under a phase contrast microscope (400x) equipped
with a warm stage (37°C). Sperm concentration was assessed using a calibrated spectrophotometer (model
REF.Z160, IMV, France). Samples containing = 70% motile sperm, and = 500x10° cells/ml were used in
this study.

Semen freezing and thawing

Two consecutive ejaculates were pooled and diluted to a concentration of 80x10° cells/ml with a
cryodiluent (20% egg yolk-Tris) containing either GTLS (250 pg/ml gentomycin, 50 pg/ml Tylosin, 150/300
pg/ml Lincomycin/Spectinomycin) or GTLSsS, (250 pg/ml gentamycin (Gentalvet), 50 pg/ml Tylosin
(Tylovet), 150/300 pg/ml Lincomycin/Spectinomycin (Phamacia) and 400 pg/ml gentomycin (Merk). The
diluted samples were frozen in the 0.25 ml labeled plastic straw using a Digitcool 5300 cotrolled rate freezer
(IMV, France). The frozen straws were stored in liquid nitrogen until examine. For thawing, the frozen
samples were rapidly thawed by placing the straws in a 37 °C water bath for 30 s. The semen samples were
expelled into a 50 ml tube and kept in a 37 °C water. Ten microlitres of the thawed semen were then taken and
placed on a pre-warmed microscopic slide and the post-thaw sperm motility was assessed under a phase

contrast microscopy (400x). The frozen-thawed samples with a ~>40% motility were accepted for Al

Bacteriological examination of fresh and frozen-thawed semen

Fresh and frozen-thawed semen samples were evaluated for ureaplasma diversum (Ud), mycoplasma
spp., campylobacter fetus and leptospira spp. contaminations. For detection Ud, semen samples were serially
diluted until 10" with Taylor—Robinson (TR) broth (PPLO broth w/o cv 10 % (w/v), 0.04 % phenol-red
solution, 20 % (v/v) horse serum (inactivated), 2.5 % (v/v) fresh yeast extract, 0.1 % (w/v) urea, 5,000
iu/ml Penicillin G, 0.1 % thallium acetate and the pH was adjusted to 5.7 - 5.8) and were incubated at 37 °C
for 4 days. To detect mycoplasma, semen was serially diluted until 10° with modified Hayflick (mH) broth
(mH broth has the same fomular with PPLO broth except 0.2% DNA calf thymus were added in stead of urea
and adjust pH to 7.8) and incubated for 4 days. Each diluted mH broth was inoculated onto mH agar plate and
incubated for 5 days at 37°C under 5% CO, atmosphere to observe growth of mycoplasma colony. To detect
campylobacter fetus, semen was cultured in blood agar plate No.2 and Butzler (campylobacter selective

supplement, Oxoid) using Campygen (Oxoid) to control atmosphere in the dessicator, incubated at 37°C for 3
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days. To detect Leptospira spp., semen was cultivated in EMJH medium supplemented with inactivated rabbit
serum, incubated at 28°C and observed for 8 weeks (Heinemann et al., 2000).
Semen quality evaluation
Motility and movement characteristics Assessment by CASA

In order to assess for motility and movement characteristics, 5 pl of the thawed semen was placed on
a prewarmed (37°C) 2X-CELL slide chamber (20 um depth) and analyzed by CASA (IVOS, Hamilton
Thorne Research, Beverly, MA, USA). At least 800 sperm were analyzed for total and progressive motility
(PM) and movement characteristics including average path velocity (VAP), progressive velocity (VSL),
curvilinear velocity (VCL), beat cross frequency (BCF), straightness of track (STR), amplitude of lateral head

displacement (ALH), and linearity of track (LIN).

Membrane and acrosome integrity assessment by flow cytometry

The fluorescent probes used for membrane and acrosome integrity assessment were PI and FITC-
PNA, respectively. The thawed semen was washed immediately by dilution with 10-fold volume of Hepes-
buffered modified Tyrode medium (SP-TALP; 2.0 mM CaCl2, 3.1 mM KCI, 0.4 mM MgCI2, 100.0 mM
NacCl, 25.0 mM NaHCO3, 0.3 mM NaH2PO4, 1.0 mM sodium pyruvate, 21.6 mM sodium lactate, 10.0 mM
Hepes, and 6 mg/ml BSA) at 37°C and filtered through 41 mm nylon mesh (Spectrum, Los Angeles, CA) and
centrifuged at 500g for 10 min at room temperature to remove cell debris and extenders. The washing
procedure was repeated twice. The sperm pellet was resuspended in 1 ml of SP-TALP and the concentration
was adjusted to 50x10° cells/ml. For staining, a 440-ml aliquot of sperm suspension was mixed with 10 pl of
PI (marker for membrane damage) and 50 pl of FITC-PNA (marker for acrosome damage) to obtain final
concentrations of 25 and 10 pg/ml, respectively. Each sample was incubated at 37°C for 30 min in the
absence of light. The stained samples were filtered through 41 mm nylon mesh and subjected to flow

cytometric analysis.

Assessment of in vivo fertility by Al

Artificial insemination series using frozen semen from six bulls were conducted at Chantaburi and
Srakaew provinces. The cows, body condition score ranged from 3 to 4 (REF) were inseminated on the
second heat after calving with semen frozen in either GTLS (n= 1260) or GTLSsS, (n=1,445). The calving

rates were recorded.
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RESULTS

Bacteriological examination in fresh and frozen-thawed semen

Fifteen fresh and frozen samples were examined for bacteriological contamination. There was no
contamination of mycoplasma, campylobacter, leptospires in either fresh or frozen-thawed semen. By
contrast, 14 out of 15 (93%) fresh semen samples were contaminated with ureaplasma at 10° to 10° CCU/ml,

whereas only 1 out of 15 (7%) of frozen-thawed sample was contaminated at 10° to 10° CCU/ml.

Assessment of motility and movement characteristics by CASA
Effect of different sources of antibiotics on motility and movement characteristics of frozen-thawed
sperm analyzed by CASA is summarized in Table 1. There were no significant differences in percentages of
total motility of frozen-thawed sperm among antibiotic sources. By contrast, progressive motility of sperm
diluted in extender containing GTLS was significantly (P<0.05) higher than that in GTLSsS,. group. No
significantly difference in the sperm movement characteristics between groups was observed, except for VCL

in GTLS group was significantly higher (P<0.05) than that in GTLSsS, group (147.9 +17.9 vs 138.8 + 14.3).

Table 1. Mean = SD of motility, progressive motility and movement characteristics of bull sperm following

freezing and thawing in egg yolk Tris containing either GTLS or GTLSsS,.

Parameters No. of bull GTLS' GTLSSS42
Motility (%) 20 56.0 + 15.3 53.9+13.1°
PM (%) 20 32.2+10.0° 272+82°
VAP 20 85.2+6.8° 825+ 7.2°
VSL 20 65.9+5.1° 64.0+5.8"
ALH 20 78+13° 7.3+09°
VCL 20 1479 £17.9° 138.8 £ 14.3"
BCF 20 258+4.0° 255+4.3°
STR 20 76.4 £55° 774 +55°
LIN 20 46.8+ 55° 474 +48°

GTLS: cell culture grade antibiotics; GTLSsS,: injectable grade antibiotics

Different superscripts in the same rows differ significantly (P < 0.05).
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Assessment of membrane and acrosome integrity by flow cytometry

Percentage of membrane and acrosome integrity of frozen-thawed sperm analyzed by flow cytometry
is summarized in Table2. There were no significant differences among antibiotic sources (GTLS vs GTLSsS,)
in percentages of sperm with membrane-acrosome intact, membrane damage -acrosome intact and membrane-

acrosome damage.

Table 2. Percentages (mean + SD) of membrane and acrosomal status of bull sperm following freezing and

thawing in egg yolk Tris containing either GTLS or GTLSsS,.

Parameters No. of bull GTLS GTLSsS,
Membrane-acrosome 20 53.0+10.0 542+9.7
intact

Membrane damage - 20 23.4+79 21.8+5.5

acrosome intact
Membrane-acrosome 20 23.7+10.0 240+ 7.7

damage

GTLS: cell culture grade antibiotics; GTLSsS,: injectable grade antibiotics
No significant differences in percentages of membrane and acrosomal status of bull sperm among antibiotic groups (P >

0.05).

Artificial insemination and calving rate

Number of cow inseminated with sperm from each six bulls frozen in extender containing either GTLS or
GTLSsS, and calving rate are summarized in Table 3. A total of 2,705 cows were inseminated, 1260 and
1,445 cows were inseminated with sperm treated with GTLS and GTLSsS,, respectively. There were no
significant differences in calving rates following Al with sperm derived from Bulls 1 to 5 (B1 to B5) frozen in
extender containing either GTLS or GTLSsS,. By contrast, calving rate produced by Bull 6 (B6) showed

significantly higher (P<0.05) in GTLS group than that in GTLSsS, group (62.6 vs 54.5).
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Table 3. Calving rates following Al with bull sperm cryopreserved in egg yolk Tris containing either GTLS

or GTLSsS,.
Bulls GTLS GTLSsS,
No. of cow Calving rate (%) No. of cow Calving rate (%)
Bl 226 48.7" 238 46.6"
B2 167 52.1° 263 49.8°
B3 224 48.7° 228 50.4°
B4 229 53.3" 241 544"
B5 243 44.0° 240 46.6"
B6 171 62.6° 235 545"
Total 1260 51.6+6.3 1,445 49.8+3.9

GTLS: cell culture grade antibiotics; GTLSsS,: injectable grade antibiotics

Different superscripts in the same rows differ significantly (P < 0.05).

DISCUSSION

A number of microorganisms can be found either in fresh ejaculated semen or frozen semen that
contaminated during the procedures of semen freezing. Moreover, bacterial contamination is also present in
the yolks of fresh eggs (Bousseau et al., 1998). Therefore, there is a need to add antibiotics in semen extender
to prevent microbial contamination. The present study showed that injectable grade antibiotics (GTLSsS,) can
be successfully used to prevent bacterial contamination without decreasing semen quality and fertilizing
ability of frozen semen comparable to cell culture grade ones (GTLS). These findings have a benefit for
reducing the cost of frozen semen production due to injectable grade antibiotics were cheaper thancell culture
grade ones.

To reduce the risk of semen donors from microbial contamination, all semen donors in the Semen
Production Centre have to carefully checked and free from IBR and BVD. Furthermore, prepuce washing
before semen collection decreased bacterial contamination such as Campylobacter fetus, Trichomonas or
ureaplasma (Chanarthinat et a., 1997; Rattanapaskorn et al., 1996). The antibiotic combination (gentamicin,
tylosin and Linco-Spectin: GTLS) used in this study was effective in controlling microorganisms and was not
detrimental to seminal quality (progressive motility and acrosomal integrity), which agrees with previous

study (Lorton et al., 1988a). Field fertility (nonreturn rate) studies were performed to evaluate bovine semen
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processed for freezing using the antibiotics (GTLS). The results indicated no significant effect on seminal
quality as measured by field fertility under the conditions of these experiments using heated whole milk or
egg yolk-sodium citrate seminal extenders (Lorton et al., 1988b). The combination of gentamicin, tylosin, and
Linco-Spectin® can be safely used in bull semen to control specific contaminating organisms and is being
adopted by the artificial breeding industry (Ahmad et al., 1987). It has been reported that gentamicin was
harmless to motility and acrosomal status of frozen-thawed bull sperm, by contrast, it appeared to reduce
fertility of bull semen in a field trial (Ahmad et al., 1987; Ahmad and Foote, 1986). Tylosin is effective
against mycoplasma and ureaplasma in bovine semen (Truscott and Abreo, 1978), addition of this antibiotic to
processed bull semen may be useful to inhibit these potential semen contaminants. Moreover, motility and
fertility of tylosin-treated bull sperm was comparable with fertility of control semen (Ahmad et al., 1987,
Foote and Berndtn, 1976). Linco-Spectin® has been reported successfully used in bull semen as an
antimycoplasma agent without affecting sperm motility or fertility (Ahmad et al., 1987).

Injectable grade antibiotics did not affect percentages of motility, plasma and acrosomal membranes
of frozen-thawed sperm as compared to cell culture grade ones. Furthermore, differences grade of antibiotics
did not affect calving rates following AI. Sperm is complex cell, which need to possess many attributes
(motility, an intact acrosome, ability to bind to the zona pellucida, ability to bind to the oolemma, etc.) in
order to fertilize an oocyte. A number of motile sperm cells are required for enhancing the fertilizing ability
of frozen-thawed semen, sperm may be infertile due to a lack of motility. High fertility sperm after freezing
and thawing must has an intact and competent plasma membrane which easily to rupture during the
freeze/thaw cycle causes intracellular ice formation (Steponkus et al.,1983), a major cause of cell death during
cryopreservation (Mazur, 1977). High fertilizing sperm must maintain an intact acrosome up to the time it
binds to the zona pellucida of the oocyte and undergoes the acrosome reaction, which releases the acrosomal
enzymes permitting the sperm to digest a hole through the zona pellucida, thereby allowing the spermatozoa
access to the oolemma (Yanagimachi, 1981). In conclusion, injectable grade antibiotics which cheaper than
cell culture grade can be successfully used to produce frozen semen without affect the semen quality and
fertility of bull sperm. These succeed can be used in Al industry.
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Survey for antibody to Chlaydia psittaci in Cattle in Livestock Region 1

Panpilai Sekasiddhi "and Arun Ch.amkrachang2

ABSTRACT

Serum samples of 1,672 heifers and cows from 167 farms in Saraburi and Lopburi provinces and 74
young bulls in Saraburi Al and Technology Research Center were examined for chlamydial antibodies using
ELISA technique. From the data eighty six cows of this group (6.63%) were aborted and 327 cows (25.19%)
were inseminated more than 5 times. Results from ELISA ( Chlamydia antibody test kit -EVL diagnostic
division) were all negative. We concluded that all of these cattle were free from chlamydiosis. Breeding

problems in these cows might be other causative agants

Keywords : antibody, Chlamydia ,cattle
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Hormonal Profile in Non-Calve Milking Cows

Panpilai Sekasiddhi” Satis Thanawatchaii’ Jumnian Pegkme3

ABSTRACT

Progesterone, cortisol and thyroid (thyroxine and triiodothyronine) hormonal profiles of 15 year
nonpregnant anestrous lactating cow and 4 heads of 4 year heifers were analysed by radioimmunoassay. This
primiparous cow calved only once (female) when she was 3 years old .After calving she did not show sign of
estrus and could not conceive but she had milk letdown for more than 11 years. Her milkyield during the
period of hormonal studying was 6.37 + 0.76 kilograms per day. Her grand- granddaughter and the other 3
heads of heifer that were in the same age of 4 years and could develop mammary glands before pregnancy
were also studied. Some of these heifers had milk letdown before insemination. Her grand-granddaughter
delivered one female 4 months before studying and showed a long period of anestrus after calving more than
17 months. Her milkyield during the period of studying was 8.71 + 1.78 kilograms per day. Only one heifer
conceived after fist insemination while the other 2 heifers showed abnormal of estrous cycle and non-
conceived. Blood sampling was done 3 days apart during 1 September 2006 — 15 December 2006 (105 days).
Milk records and A.I. program were investigated till February 2007. Mean = S.E. of progesterone profile in
pregnant heifer was 5.65 £0.37 ng/ml while the 15 year cow and the other heifers were 1.18 £0.14 1.87 =
0.33 3.90 + 0.48 and 3.92 + 0.41 ng/ml, respectively. Mean of cortisol in the pregnant heifer was less than the
others (0.67 £ 0.25 vs 3.40 £ 0.51, 6.78 +£1.46,2.09 £ 0.58 and 7.02 + 0.67 ng/ml,respectively). Thyroxine
in the pregnant heifer was 63.26 + 2.01 ng/ml while the others were 19.15+1.67,32.46+£2.12,5542 +
5.10 and 44.47 £2.37 ng/ml, respectively. Triiodothyronine were 1.56 0.27,1.15+0.04 , 1.58 £0.05 ,

2.44 +0.08 and 1.33 £ 0.05 ng/ml, respectively.

Keywords : progesterone,cortisol,thyroid hormone, nonconceived cattle , lactating
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hypothalamicpituitary axis Imasa¥1ainunaansnlé (available online www.freepatentsonline.com)
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Embryo Production of Kao Lumpoon Cattle Using Ovum Pick-Up and
In Vitro Fertilization Techniques
Malee Apimeteetumrong1 Narong Liengchareon1 Anone Thuangsanthi1 Viboon Yiengvisavakul1

Keerati Thijae1 Jureerat Sumretprasong2

Abstract

This study was carried out to explore the potential for production of embryos in Kao
Lumpoon cattle using ovum pick up (OPU: transvaginal follicle aspiration) and in vitro fertilization
techniques. A group of 15 cows, between 5 to 10 years of age, were used as oocyte donors.
Oocyte recovery was performed using OPU, in FSH-stimulated donors, at every 2 weeks during 10-
month intervals. Each donor cows was follicle aspirated for 4-6 sessions. A total of 307 oocytes
were recovered. Out of the 216 oocytes (A, B and some C grades) were subjected to in vitro
maturation and in vitro fertilization, 88 reached the 2-4 cell stage at day 2 post-fertilization, with a
cleavage rate of 40.74% (88/216). Twenty four blastocysts were obtained at day 7 after culture in
vitro, with a blastocyst rate of 27.27% and 11.11%, based on the numbers of the cleaved zygotes
and cultured oocytes, respectively. Six embryos were transferred into 3 recipients at Day 7 post
natural estrous. One recipient was pregnant and then gave one calf. This study demonstrates that it
is possible to generate the in vitro blastocyst-stage embryos from Kao Lumpoon cattle, using

oocytes collected by OPU technique.

Keywords: in vitro fertilization, ovum pick-up, Kao Lumpoon cattle, embryo

'Bureau of Biotechnology in Animal Production, Department of Livestock Development.
Pathumthani. 12000

2Faculty of Veterinary Medicine, Chiang Mai University. Chiang Mai. 50100
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No. calf born

40.74 (88/216)
27.27 (24/88)
11.11 (24/216)
6/3

1(33.33)

1

wasaniinseingageuan 6 luludniu 3 daaailulausiuguannidudnsssuafuiud 7

JU WUINAFURIRG 1 Fia TAtIFD

IARUNOAANIE 2551

(-7
o o

= % a o 1 = = a o dl
Funsanes naannisinsaee 4 Tuluasalagn HQNLNA 1 AALAND

duflusasuaiusnludssmalnenignianaiadminanmatianisiiy

A lfiuanialdeumieaistesnaenuarljausuansienis

81



Journal of Biotechnology in Livestock Production

Vol.4 ; No.1 ; June 2009

naRAnssNUsznA

AZERAEUR T LAM WIadRunndagns vEuNI U farucanisdrtinmalulagidaninnng

HARUARRT Natuayuniealiueu wineusansesdnintuazdudngas Tinnsdnuaiaiidals
Aot $IUASR AN TATUAYUAINANTNITUATIENITHNTIARLNTNR (3.)

LANA1ITA9DY

& d” a I's = o = = = a a o [~3
UINA LAENLATEY  BUUN INBENAUWES U ATRT WAT NIA ANLNTENN. 2547, ﬂ’??LﬂUI@I@i‘*ﬁﬁﬁﬂ

q @

&

Muslesmaldinmenitesnaenlnglildiriedansgnas. Uszgudunuidzinisdadng
ASaTl 19. Fufl 26-30 WamNAN 2547 1 ARsAUTNAINEAEANNITAYH Uuonil. TAsen,

NNR RREENS used WaBuasny  auwdl esduilny uaz 43T drdaizacd. 2548, wamas
nnegeiluuerieaedefunnuazannmaastelalsdlafiansfuldinumeitenaen
el irsessansanal Usemudnuundninisladnd AXeT 20. Sufl 2629 AumAn 2548
TrauansuINIfisiud. ngemnamnuAg. Thseu.

4797 NDIRDALAY DUSIA LABAIASEY WAZINA BRWEEs. 2547, nnsndmsaseulafiuiiedinaniald
(Iaau) Tnanisfulidauanivldniuniediasnann uaznsUfausuanIenie.  A13aNTAR0
unnel 14 (3): 167-171.

Hasler, J.F., Henderson, W.B., Hurtgen, P.J., Jin, Z.Q., McCauley, A.D., Mower, S.A., Neely, B.,
Shuey, L.S., Stokes J.E. and Trimmer, S.A. 1995. Production, freezing and transfer of IVF
embryos and subsequent calving results. Theriogenology 43: 141-152.

Manik, R.S., Singla, S.K. and Palta, P. 2003. Collection of oocytes through transvaginal ultrasound-
guide aspiration of follicles in an Indian breed of cattle. Anim. Reprod. Sci. 76: 155-161.

Reis, A., Staines, M.E., Watt, R.G., Dolman, D.F. and McEvoy, T.G. 2002. Embryo production using
defined oocyte maturation and zygote culture media following repeated ovum pick-up
(OPU) from FSH-stimulated Simmental heifers. Anim. Reprod. Sci. 72: 137-151.

Techakumphu, M., Tantasuparak, W. and Singlor, J. 1996. Successful blastocyst production from

Native Thai calf oocytes after in vitro fertilization. Thai J. Vet. Med. 26: 169-176.

82



o

M5@TINALUTAETININMTHA AL ARR

1 4 afun 1 Nguiew 2552

Yiengvisavakul, V. 1997. Country Reports: Thailand. Proceedings of the Second Regional Training
Workshop on the Conservation of Domestic Animal Diversity and the Third National
Coordinators’ Meeting. FAO, Bangkok, March 1997. p.71.

Ward, F.A., Lonergan, P., Enright, B.P. and Boland, M.P. 2000. Factors affecting recovery and
quality of oocytes for bovine embryo production in vitro using ovum pick-up technology.

Theriogenology 54: 433-446.

83



Journal of Biotechnology in Livestock Production

Vol.4 ; No.1 ; June 2009

nsvlFauiauinantaaany EGG YOLK TRIS N laumsaas unnszn 1o
@ @ P ' 5 & @
waztlptluasalssnavsapuawii@andudsla

ApNg WelRe' afde ywude’
UNARED

~ EO1 D @ o y 3 = Y X a .
nsufFauiaununninmeududlafideansdetineidaasinmeniin egg yolk Tris (EYT)
i v & !
nilduasaasunnaen I wande uesddseney Ineldunaelalaaaloi-waideu anglseunn 57 1

° e a s 8 X A o o e % X o y ¥ = 1 Ay
AU 6 Fia TALRLTTRRARaNW 5 AUANYW nudnudalaiaeandiagunaniaeanslnme EYT Al

a !

- p~ A A o ¥ X A s 3 o
LL@\?"H@\?Lﬂ@LL@::Uﬂﬂ?:ﬁ‘VﬁLﬂu@ﬁﬂﬂ?ﬁfﬂ'ﬂ‘]_mﬂf]ﬂﬂ@'ﬂumﬂ@ﬁmrl'ﬂ@@@\iﬂqquq LWﬂTﬂV]L@@@NMHu’]mm@

q

aude EYT Adldunsresln (45.14 £ 3.25% waz 43.72 £ 3.08% Wauiy 34.18 + 3.12%) 13
aaud ldnantiressiaegqaluindelaniasanssoatianidaatsiiige EYT - Al lduasaaaiaiiy
. L T S T v ¥ y 3 o
a9AtlsznaudAngenige Walnauiuuelafiidaassaealig1iaaanaume EYT  Afldunsaasun
neznuazln (2423 £ 1.95%, 21.00 £ 1.51%, 17.90 1 1.72%) Anunien1sndauiandsoega

navaan1sazataludnenie beat cross  frequency (BCF)  luungniaearsnilaunsuesln iy

L P A

a9ALsenau(25.20£0.70 Hz) HA1ganinifl ldussreails (22.89 * 0.42 Hz) waz i wAgraIunnITNI

U

(23.0010.46 Hz) AuanysadnasaslaslaunieudInisazate wud it aeai@e Ny liunaes
dafuunnsznidrgendiingniaeansinaeni ldunsaeelniduesdlszney 70.14 £3.25% , 68.72

13.08% uay 59.1813.12¢ aua AU ws ldnuAuuanseresdnuegtlinaessiaeganinlng ain

nameaadi(P>  0.05) neldlaunsreaaiafinonmunzanngadnivlfifluesddsznanlutiieiae

anatnmalaieFaunauiunis il uasrasnnaniuag In

AdrAn : Useutudsla dnen@eans i

AT LTI NANUSHANTENATWEYINAI ANAUT aNjT

D)

AN

o = e a = a
AL BNNTNANINANUAZINATUTAETININUATINTANN LAY UATTITANN

84



o

M5@TINALUTAETININMTHA AL ARR

1 4 afun 1 Nguiew 2552

Comparison of Quail, Chicken, and Duck Egg Yolk Tris Extender on
Bull Frozen Semen Quality

Jatuporn Pongpeng1 Apichai PoonChai’

Abstract

Comparison of the quality of bull frozen semen using egg-yolk from quail, chicken and duck
in egg-yolk Tris extender (EYT), was carried out once a week for 5 weeks on 6 Holstein-Freisian
bulls aged 5-7 years. The result showed higher post-thaw motility of semen extended with duck
and quail egg-yolks than those extended with chicken egg-yolk (45.14 & 3.25% and 43.72 *
3.08% vs. 34.18 & 3.12%). Progressive motility was highest in semen extended with duck egg-yolk
than those with quail and chicken egg-yolks (24.23 £ 1.95% vs. 21.00 £ 1.51% and 17.90 &
1.72%). Beat cross frequency (BCF) of spermatozoa in semen extended with chicken egg-yolk
(25.20£0.70 Hz) was higher than those with duck (22.89 % 0.42 Hz) and quail (23.0010.46 Hz)
egg-yolks. Acrosomal integrity of spermatozoa in duck and quail egg-yolk extenders were highest
as compared with chicken egg-yolk extender (70.14 £3.25% and 68.72 £3.08% vs. 59.18%3.12%).
Abnormal sperm morphology was not significantly different (P> 0.05), in conclusion, duck egg-yolk
extender gave the highest after thawing motility of bull spermatozoa compared with the chicken

and the quail egg-yolk extenders.

Key words: Bull frozen semen, extender, egg yolk

1Lamphayaklang Livestock Semen Production Center, Lamsonthi, Lopburi

’NaKonratchasima Artificial Insemination and Biotechnology Centre. Muang, Nakonratchasima
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597 NHNeazidanredenuazgaanisA i isnaaliluseanuaes Agarwal et al. (2003) léun

NTLAABUN (% motility) aznisiaaawi ludnauiin (% progressive motility)

AN luNTIRARUNIAsaLAN path velocity (VAP), straight-line velocity (VSL) kas

curvilinear velocity (VCL) Hutdaeiili pm/s

|
[ %

ANHUZNITAAAUAT AL AN amplitude of lateral head displacement;ALH(LLm), beat cross

frequency ;BCF(Hz), straightness ;STR(%) Wa linearity; LIN(%)

'
a o

¥
AIMHEIN (elongation) meﬁummuﬁwmmmﬁ (area) Hudoendlu m

2. anuinUnAreserinslauuasifaiumad  AsaafunfedqanssAlTinfiauas  (phase
contrastmicroscope)

3. gudesineganiaing Tnannsfiansinagasaed eosin-nigrosin WATAIIAAILNABIRANIIAL

BRI A LA
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nisnaaasluafiildununimaaesiuuguanysnl (completely randomized design, CRD)

Anuua lrtaaeslauaauimnausd uaznFaumauiesazaasnnnialnfasTasTauuazidaueo

a v

aga e utudaviFaumeuefidudnisinaaunaeaga a1 ANOVA wsauiiainin

WANFN4TB9ANLRALARE Duncan’s Multiple Range Test.

NAaN1TNA|aY

= oA A -] " 5 X dam L @
@Wﬂﬂ’]ﬁ?ﬂﬂ‘]:ﬂ‘wufmLN@L@@@’NM’]L%@mau’m’]lﬂ‘ﬂ@’mu’]Lﬁ@VINi“HLLmW@\ﬂﬂ e wnngenn Lﬂu

| 1
A =

a9Alsznay naunsutuds WudngelinuANLANANTINTARBUNIDIFIGA (AN997 1) Wsilie

]
=

NNLALIUN T LA Yntiman ldunazane el 37 asAalied 1uman 30 3uh wudnig

q u

[

N LU U J Ut gy - . -
LARDUTNIDIAIDEA W eReansTand luasaesd auazunnseniluesdlszney Hdmanng
LARBUNEGININFNE4A lutngRaa e ldusasuesliiduesdilszney (45.14 + 3.25%, 43.72 +

3.08%, 34.18 £ 3.12%) daunisiadaui liliremiin wudidega luingnireasinmen ldussmeais

@ - Ao A Ay v o | o PO & ay '
Lﬂu@\‘]ﬂﬂ?zﬂﬂ‘]_mﬂE”]?qﬂq?Lﬂ@@uW1ﬂﬂlqﬂﬁuq§QﬂqqF”]’J‘ﬂ@a@luu’]ﬂ’]L"Q'BQWQV]NLL?JLL@\isﬂﬂﬂuﬂﬂﬁ‘quLL@gLﬂ

o o

\uasAilsznay (24.23 £ 1.95%, 21.00 £ 1.51%, 17.90 £ 1.72) adndusd1Atyneaia (P<0.05)

|
[ %

WATNUENAENRWTLAY recovery rate  (ANAYNNLANANITEMINNERTINITARRUN ETNFWILERTINNg

[
A o a o =

& A o 5 = 5 X day a - =
LARBUNNILNRIRZANE) 1/]L‘]"J’ﬂﬁﬂiuiﬂﬂ’]L”‘\]'ﬂ‘\]'Nu’]Lﬁ'ﬂ‘]/lllhlLL@\?‘H@\‘ILﬂﬂLﬂU'ﬂ\iﬂﬂﬁ‘Zﬂ@UﬁJﬂ’]ﬁl’m@'ﬁ]

q

v A 1
A A o

A o a %; = o al 1 & 1 dl =
I0IRINADFNAGA I ERaA e NE luasasunnseniluasflsznen  uazAININNgnABEY
agA lwhgaeasimeni ldusseesiniduesdilszney Ae 35.33 + 2.78%, 39.38 2.78% uaz
4581t 3.28% mNAAU  deuasd LI NNNTIResNtnmasaetnaniananeii lausnaitl aflu

- = = a ' @ o o Al
@Qﬁﬂ?xﬂ'ﬂu Mﬂ’]ﬁ‘@fyL@ﬂ@@@iuizwmxﬂmquﬂ’]ﬂmjLL‘?NIEI'W]@@ (ﬁn'ﬂ\m 2)
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1 4 afun 1 Nguiew 2552

AN 1 udasAeaganeuzaasinmalaneunisududalae duinaniaaans egg yolk Tris (EYT)

Pdldusgasln e wazunnseniluasdlsynay

ATInAagA dndalanaunisudude
Yneiaaans EYT fistlaiums 20 %

n Rl UNNTEN
nsiAReud (%) 80.00+1.64 |79.451+t236 |80.95%232
nsindeudildinenh (%) 38451314 |37591+386 |41.36% 3.81
m'lmgq"lumsm%"ﬂuﬁ
Average path velocity: VAP (Wm/s) | 129.38 £5.60 | 127.97 £ 4.88 | 126.05+ 4.70
Straight-line velocity: VSL (LLm/s) 84111 4.07 |83.2514.35 |84.06%4.01
Curvilinear velocity: VCL (Lm/s) 230.50 233.95 1 8.65 |243.04

11.70 14.21
ANBUENITLARAUN
Amplitude of lateral head 7.7510.36 7.9410.28 7.80 £0.29
displacement: ALH (JAm)
Beat cross frequency: BCF (Hz) 3262+1.11 |3255+125 |[33.70%1.15
Straightness: STR (%) 67.68 £2.07 |66.951220 |68.951220
Linearity: LIN (%) 4022195 [3881F1.75 |40.72%1.81
AAMHNENI Lmzﬁuﬁdquﬁ'fa
Elongation (LLm) 58.50 £ 0.45 |57.952042 |57.3812.35
Area (LLm) 8.23+023 |8281+022 7.98+0.23

| 4 4 v .= . ag 9 = Say | - =
@Qu@ﬂ‘]ﬂmzﬂ’]ﬁ‘lﬁ@ﬂmﬂ‘ﬁﬂﬂﬁ]’]’ﬂ?ﬁ@WUQ’]ﬂZﬂ@i‘l«luﬁﬂ’]L@'ﬂ@’]\‘i‘i’mi‘ﬂLLﬂ\ﬂJ@\ﬂﬂLﬂuﬂﬁﬁﬂﬁ‘tﬂﬂllll

[ %

AN ANl Beat cross frequency (BCF) duitaenilu Hz (Anmuzasiudnviasaegadieliunluan

WARaUN) g9ni1e4a tngreaidldussaeadauszunnssnuiluesdlseney An 25.20 £ 0.70

Hz, 22.8910.42Hz uaz 23.00 £ 0.46 Hz ANAIAY W AN TUNNTAREUNTRI04A lUANGNS

AW waNaINtANENT9984A (Elongation) NMEMAIATAEU9994A lWneniRaatTeni ldunaeg
uNNENININd1e4a uenireansid ldunsresliuaziiaussdlsznay e 46.4010.59(Um),

44.3610.45(1Um) waz 44.52 10.42(m) ARG (119799 2)
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v
o

anwazAuRaLnATesgliitegarieunsutuliuaznanaInisarane lduans1eiunag

aDRA(P> 0.05) winamdanisazans ANaNysniareserlaslanaessinega luineniaaansunmani ld

wasreaidlaiuunnszny - Hpoananysnigandissegalumenreasiidldliniduesdlseney 70.14

+3.25% , 68.72 13.08% Az 59.1813.12% m1ua1sU luniuaadaaiuauuasinsTauiidenis

' o o aq 3 = § X Aay ! o ~
WUANENAINTAZAEFN04A haReasTent lduaseedln  eclaslanliFuanudaniag
ndrfegaluinendeaiilddauazunnssniiluesdilseney Ae 40.81%£3.12% , 29.85 +3.25%

waz 31.27 13.08% ANA1GU (A137199 3)

A5 2 LAAYANLRALANHUTIRNNTa lANNLAINITazAns uddalne lduineNanang

egg yolk Tris (EYT) 9% ldumrasln auazunnszndueefilszney

‘Ij”ll,%”ﬂ LL‘ﬁLL‘cﬁ\‘itﬂﬂ’]ﬂMﬁdﬂ'}iaza’lﬂ
ATInsIaga ihenidaans EYT AR l1une 20 %
n Rl UNNTEN
nanRewuT (%) 34.18° & 4514°£325 |43.72°£3.08
3.12
nawnRewuiludnanii (%) 17.90° + 24.23°+1.95 | 21.00" £ 1.51
1.72
mﬁm?ﬂum'a‘mﬁ'ﬂuﬁ
Average path velocity: VAP (LLm/s) 82431265 |87.941+288 |8472%295
Straight-line velocity: VSL (Wm/s) 62441191 | 65371184 |62221+1.77
Curvilinear velocity: VCL (LLm/s) 144.96 £ 154.88 £ 563 | 148.50 £ 5.52
5.09
AnsuzNsIARAUN
Amplitude of lateral head 6811016 |7.1410.19 7.00£0.15
displacement: ALH (.im)
Beat cross frequency: BCF (Hz) 25.20° & 22.89°+0.42 |23.00°+0.46
0.70
Straightness: STR (%) 76.04 £ 081 | 74571085 |741310.87
Linearity: LIN (%) 454571 0.81 | 4400+ 0.68 |44.04F0.72
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AN5197 2 (A8) LAAIANRAEANTILTIBIUNTe lANNEradINITaTanNe windelae l9inenaaany

egg yolk Tris (EYT) #xldussredln Wanazunnszniduesfilszney

H Y 1 [
UNTdaund LL‘INTF’]J]']EI‘M@\?ﬂ']‘iﬂ ane

k4
[

ANTINAIREA W1EARAN EYT Ndlaiume 20 %

1 [~
n vlm UNNTEN

AMNENILAZNUNFIUU

Elongation (Ltm) 44.36" 44.52°+0.42 | 46.40° £0.59
0.45
Area (Lm) 7.85+0.17 | 7.50£0.08 7.571£0.43

* Faanesisnaiululnaneafiy AANLANFA1AuN1egD R (P<0.05)

'
o

A15N 3 uasAefsAnEzgliuazesinslantessneganiedtarany utuineldinaniae

a14 egg yolk Tris (EYT) i lauasresln e wazunnsenidussddseneay

ANTTUEAY vnidalaneunsutuds snideutudalanemdanisazane
GLE

tneAnans EYT 7iETlduag 20 % vnenAeans EYT 7iiTlaung 20 %

n la UNNTZNI A la UNNTZNI
guUssiaLng | 11.87 £ 11.6610.36 | 11.8710.41 | 18.8720.47
% 0.47 18.6610.36 | 18.8710.41
azlnsloy 75.0011.64 | 74.45%2.36 | 75.9512.32 | 59.18°+3.12 | 70.14 68.72
auysal % "+3.25 "13.08
azlnsloy 25.0011.64 | 25.5412.36 | 24.0412.32 | 40.81 29.85 31.27
e % “+3.12 °+3.25 °*+3.08

* Faanesisnaiululnaneaiiy HANNLANFA1AuN1egD R (P<0.05)
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