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SUPPLEMENTATION OFPueraria mirifica ON GROWTH PERFORMANCE,
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MEAT GOAT/CASTRATIONPueraria mirificasél ODORANT FATTY ACIDS

The objective of this study was to investigatedffects of castration and supple-
mentation phytosetrogen frofueraria mirifica compounds on growth performance,
carcass quality and odorant fatty acid in goat noédfhai nativexAnglo-Nubian meat
goats. This study was divided into three experisent

Experiment | : This experiment was to study thesnattion effect of age and
castration method. The treatments were controlc@strated), castrated at 3 months and
8 months of ages by surgical and burdizzo methatratzon. The results showed no
significant difference in final weight and averadmly gain (ADG). The concentration
of estradiol in serum of the control group was Io\{f2<0.05) than castration goat at 8
months of age either surgical and budizzo methbe@. darcass compositions and meat
quality were not significantly different among gpsu (P>0.05). However, castration
method had an effect on butyric acid (C4 : 0) ahdré was highly significant
interaction effect between age and castration ndetiho C6 : 0 (P<0.01). The main
odorant fatty acids and estradiol and testosterlavels in this study were not
significantly different among groups (P>0.05) asult of age differences or the use of
the castration method.

Experiment Il : This experiment was to study thiedf of supplementation of

synthesis estradiol hormone or phytoestrogen flRaieraria mirifica in meat goatsThe



results showed the growth performance, carcasacdeaistics, meat color components,
%drip loss, total cholesterol in serum and fattyd agrofiles were not significantly
different with supplemented synthesis hormone gtqestrogen fromPueraria mirifica
(P>0.05), while the pk value of the control group was lower than the otherups
(P<0.05). The caprylic acid (C8 : 0) of control gpowas higher than that of the other
groups (P<0.001). The main odorant fatty acids;adgil and testosterone values in
serum were not significantly different between gre@P>0.05).

Experiment lll : The treatments consisted of fivevdls of supplementing
phytoestrogen fronPueraria mirifica at 0, 250, 500, 750 and 1000 pg/d. There were no
significantly different effects on feed intake, gtb performance, carcass characteris-
tics, carcass composition, %drip loss or pH valBe((05). The phytoestrogen from
Pueraria mirifica at 1000 pg/d gave meat with higher a* valueattfof the leg than the
control group (P<0.05). The total cholesterol iruse was increased quadratically while
the odorant fatty acids were decreased linearlyh witcreasedPueraria mirifica
supplementation.

Based on the three experiments conducted in temareh, it can be concluded
that there were no effect of age, castration metod synthesis hormone on animal
performances and the main odorant fatty acids iatntéowever, results in experiment
[l suggested that the more phytoestrogen ffeuwararia mirifica was supplemented, the

fewer odorant fatty acids in goat meat were formed.
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CHAPTER|

INTRODUCTION

1.1 Rationale of the study

Goat is a member of the bovine family and is clpselated to the sheep. Goat,
particularly meat goat production is an importadmponent of small ruminant
production in the developing countries. In Thailagdat production is primarily for
meat (Saithanoo and Milton, 1988). Goat meat (chewmocabrito) is lower in total fat
and cholesterol, high in digestibility and proteontent and low in saturated fatty acids.
Less saturated fats and a relatively high proportib total unsaturated fats make goat
meat a healthy choice. However goat meat is mgperesive than poultry.

Preference and consumption pattern for goat meat dictated by cultural,
traditional, religious backgrounds and the socioeoaic status of the community. Since
goat meat offers higher nutritional value as leaanwith favorable nutritional qualities
it is an ideal choice for the health conscious oomers. However, the consumption of
goat meat remains low due to its unique smell whEhnot acceptable by many
consumers.

In addition to the nutrients, individuals consumeamnto obtain some satisfactions
influenced by psychological and sensory responsel as product appearance, aroma,
flavor, tenderness, juiciness and nutritive vallieus, many consumers do not accept
goat meateven thougtt has high nutritional quality (Webb et al., 200&0at meat is
correlated with the presence of branch-chain fatigs (BCFA) (Wong et al., 1975).

Specific fatty acids which contribute to the odbthe buck have been identified



(Sugiyama et al., 1981) and they include 4-ethgocic acids, 4-ethyldecanoic acids, 4-
ethyldodecanoic acids and 4-ethyhexadecanoic atias4-ethyloctanoic acid exhibits a
strong characteristic goaty odor, even at low cotraéion (Sugiyama et al., 1981) and
this fatty acid is a component of perfumes and thaslowest human odor threshold
value of any aliphatic acid tested. Wong et al.78%nd Brennand (1989) reported that
several chemical composition have been implicatethé characteristic aroma of meat
especially goat and sheep meat. These include B&€Bpecially 4-methyloctanoic, 4-
ethyloctanoic, and 4-methylnonanic acids. Branotiemin and unsaturated acids with 8-
10 carbon atoms were related with the undesirdblof. The odor of the meat was
found to be mainly due to 4-methyloctanic and 4hykeionanoic acids.

The source of odor in goat meat comes from activtiestosterone, which can be
produced from both, adrenal gland and testis andlesterol is the precursor for
production of testosterone in adrenal gland ant/edh the dihydrotestosterone form.
Moreover, testosterone can also be converted tadésk by aromatase activity, which
resulted in reduction of testosterone in malesaiati-Nini et al., 2011)

Male goat odor was most apparent in the cornualdgkrea, less distinct at the
mental gland region and faint or absent in the rogfendular areas. Surgical removal of
the cornual glands decreases buck odor and thestregsscent was ascribed to smaller
skin glands dispersed in the cranial body half. Glete absence of buck odor was only
observed in castrated bucks. Castration can reddoe in goat meat (Desta Hamito,
2008) as meat from castrated males has less ‘goa&}i’ or tainted odor compare to
meat from intact bucks. Louca et al. (1977) remgbdetaint of varying intensity in the
meat from intact males from 7.5 months of age upgwhut not in castrates of similar
age. Based on the above information, the impaatastration on odorant fatty acids

remains unclear and required further investigations



The use of products that promote growth throughmiomal activity has received
much attention in recent years. Estrogens have hesmd to promote growth
performance, carcass characteristics and reducassafatness in livestock. Estrogen
hormone is commonly used to improve growth andassquality of the animal. The
estrogen hormone in animals can increase red medagtanulate the production of fat in
the carcass of sheep. Hormones implanted to animhlde diethylstilbrestrol (DES),
Zeranol, Trenbolone, and Melengestrol which arethstic estrogen drugs. The
implantation of stilbestrol, a synthetic estrogesrnhone | has resulted in increased
growth in sheep (Andrews et al., 1956).

Phytoestrogens are weak plant estrogens that mrkusin structure and have the
ability to mimic the action of female hormone egtn. Phytoestrogens have been
reported in many legumes such as soybean, red rclgubterranean clover, lignans
found in seed oils, garbanzo beans, sprouting baadother legumes, especially White
Kwao Krua Pueraria mirifica) which is a native herbal plant in Thailand.
Phytoestrogens frorRueraria mirifica (miroestrol and deoxymiroestrol) are different
from any other phytoestrogen because they possgsssh estrogenic activity among the
known phytoestrogen due to structural similarityestradiol (Mahidol et al., 2000).
Therefore, the use dPueraria mirifica may be as effective as the use of synthetic
estrogen hormone (which will be prohibited in mawoyntries soon) to enhance animal
growth and carcass and meat quality.

Reduction in testosterone activity may reduce goalyr in goat meat. There are
two ways to decrease testosterone activity, céstraind using of xenoestrogen which
the xenoestrogens are consisting of the synthetic gytoestrogen forms. Castration
affects testosterone production differently depegdin age and method of castration

used. However, the appropriate method and age sifat@n to decrease testosterone



production remain unclear. Therefore, the aim @ thsearch was to examine the effects
of castration and supplementation of phytoestroferraria mirifica on growth

performance, carcass quality and reduction of oddedty acid in goat meat.

1.2 Research objectives

1.2.1 To investigate the effect of castratiorgoowth performance, carcass
quality and reduction of odorant in goat meat.
1.2.2 To study the effect of supplementatiofPadraria mirifica on growth

performance, carcass quality and reduction ofa@dn goat meat.

1.3 Research hypothesis

1.3.1 Difference ages and methods of castratismtieg in difference
testosterone level and could improve growth perémce, carcass quality
and reduction of odorant in goat meat

1.3.2 Supplementation Blieraria mirifica assource of phytoestrogen reduces
testosterone level and thus improve growth perémrce, carcass quality and

reduction of odorant in goat meat.

1.4 Scope and limitation of this study

This study was focused on the effects of chang®mde&rone level from castration
and supplementation of phytoestrogen frBoeraria mirifica on growth performance,
carcass quality and reduction odorant fatty aci@hai nativexAnglo-Nubian male goat

meat.



1.5 Expected results

1.5.1 This study will provide knowledge on the egpiate age and method of
castration and their effects on growth performarcacass quality and
reduction odorant in goat meat.

1.5.2 To get better results of supplementatiorploftoestrogen fronPueraria

mirifica on growth performance, carcass quality and redaaobidorant in

goat meat.

1.6 References
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CHAPTER I

LITERATURE REVIEW

2.1 Introductions

Goat (Capra aegagrus hircus) is a member of the bovine family and is closely
related to the sheep. According to Haynes and ®cltdier (1983) male goats approach
puberty at the age 12 weeks (3 months) and at 2ksv&.5 months) they are sexually
mature and showing behavior of male effected bip$tsrone activity. Goat population
in Southeast Asia was estimated to be 24.5 miliod increased by 11.2% annually to
26.4 million in 2010 with 0.38 million heads wene Thailand (FAO, 2010). Goat
production is an important component of livestoering in the developing countries. In
Thailand, goat production is primarily for meat i(Banoo and Milton, 1988) and the
consumption of goat meat varies with traditionatl aultural preferences. Muslims
require their meat slaughtered to their religiotsdards. Most prefer their meat fresh
but many accept frozen imported meat. Thai Muslopypations in the southern region
are the main consumers of goat meat (Cheven) arttegounties and create high
demand for live meat goat during religious fessv&boats weighing 27 kg, either male
or female, are desired for Ramadan (Muslim festiwahile goats weighting between 20
to 54 kg are also accepted for this Muslim festival

Meat quality is a combination of chemical and sepsdtributes and a carcass with
better fat/muscle proportion is normally favored a@dvuga et al., 2009). The high
nutritional value of goat meat is becoming increglsi important in the health
management of people. According to Santos-Crud.g2812) goat meat is lower in

total



and saturated fats and cholesterol but high instiigigty and protein content. Less
saturated fats and a relatively high proportionodél unsaturated fats make goat meat a
very healthy choice. However goat meat is more esipe than poultry meat but the
former is a healthier meat.

Preferences and consumption patterns for goat raesatdictated by cultural,
traditional, and religious backgrounds, and theéamonomic status of the community.
Goat meat offers more nutritional value as a leaatmwith favorable nutritional
gualities, and it is an ideal choice for the healnscious consumers. However, due to

the unique odor goat meat is not preferred by ntamgumers.

2.2 Consumer acceptance of goat meat

In many countries around the world, goat meat @egary staple and a delicacy
served in specialty dishes, particularly at celliyagatherings. Goat meat is especially
popular among Hispanics, Caribbean Islanders ansliMs. Individuals consume meat
in order to obtain some satisfaction that is inflced by psychological and sensory
responses such as product appearance, price, afftawar, tenderness, juiciness,
nutritive value. Hispanics prefer meat from youmghhguality goat kids, while people of
Caribbean heritage and the Muslims prefer meat fotaer goats, and frequently intact
males (Casey et al., 2003). Meat from Anglo-Nulierssbred goats was reported to be
more acceptable, with less “goaty” flavor than Thafive goat meat (Intarapichet et al.,
1994).

About 45% of the variation in goat meat from inteasor extensive production
systems was based on tenderness, juiciness, sti@mgly cohesive sensory attributes,
whereas 21% of the variation separated the saropleseaty attributes (odor and flavor)
(Carlucci et al., 1998). Sen et al. (2004) repotteat goat meat was less tender than

sheep meat, although odor, juiciness, and ovesadditgbility were not differentPatties



from sheep were more tender, juicy, greasy, argldbswy than thosom goat, with
species-related “goaty” and “muttonffavor being clearly distinguishable (Tshabalala et
al., 2003). The “goaty” odor of goat meat has bedmibuted to presence of 4-
methyloctanoic (hircinoic) acid (Wong et al., 197B8Jthough, many consumers prefer
goat meat because it is healthy food, but the adothe goat meat often deterred

consumers from eating it (Webb et al., 2005).

2.3 Precursors of goaty odor

Goat meat has a characteristic odor which is didliby many consumers. A
sweaty flavor noted in goat meat has been coreelaith the presence of branch-chain
fatty acids (BCFA) (Wong et al., 1975). Specifittyaacids which contribute to the odor
of the buck have been identified (Sugiyama et1£81); they include 4-ethyloctanoic
acids, 4-ethyldecanoic acids, 4-ethyldodecanoidsaand 4-ethyhexadecanoic acids. 4-
ethyl-octanoic acid exhibits a strong characterigioaty odor at low concentration
(Sugiyama et al., 1981) and this fatty acid is mponent of perfumes and has the lowest
human odor threshold value of any aliphatic acgte® Several chemical components
have been implicated in the characteristic aromanet especially goat meat. These
include BCFA, especially 4-methyloctanoic, 4-etltgdmoic, and 4-methylnonanic acids
which are the main odorant acids in goat and shesgt (Wong et al., 1975; Brennand,
1989). Branched-chain and unsaturated fatty acitls 810 carbon atoms were related
with the undesirable flavor.

Branched chain fatty acids are peculiar to rumisantd they are thought to be the
result of the use of methyl-malonyl CoA from prapéde metabolism which is the main
source of liver gluconeogenesis rather than mal@QoA, during elongation fatty acid in
the liver (Wong et al1975). However, branched chain fatty acids are ywed when

propionate levels exceed the capacity of the liver normally metabolize it.
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Methylmalonate then compensates with malonaterfdusion into fatty acid synthesis
(Chanan et al., 2003).

Miller et al. (1986) showed that concentrations BEFA were higher in
subcutaneous fat than intramuscular fat. Subcutenéds contain higher odorant fatty
acids in meat (Young et al. 1994). Baines and Nioticz (1984) found that BCFA

dominated the fatty acid component in the flavduramking meat.

2.4 Factorsaffecting car cass composition and meat quality

Intact animal has faster growth rate than castratedhal, presumably because of
the anabolic hormones produced by the testicles @teal., 2008). Carcass and meat
guality of animals are affected by multi- factors.

2.4.1 Ageand Sex

A good carcass is one that has a minimum amourtoog, a maximum
amount of muscle and an optimum amount of fat. Maeket demands differ in size of
carcass and level of fatness. In most livestockispeage and sex influence meat quality
properties. Meat quality is depending on many fi@ctehich affect pricing and consumer
demand. Goats weighting between 18 to 36 kg arbigif demand in the live goat
markets than those weighing more than 36 kg (Mavadhd Brock, 2005). Dhanda et al.
(2003a) reported that slaughtering weight from A&8 kg increased dressing percent
and carcass fat thickness with consistent incraéasgsear force values and lower overall
sensory acceptability scores. In contrast, Ruvunal.e(1992) reported increasing age
and weight at slaughter improved carcass dres®ngeptage and proportions of lean to
fat and bone. Carcass weight is a main factor tifigdhe composition of the carcass
and is closely related to age at slaughter. As alsirmature, they normally gain weight

resulting in a heavier carcass. However, much efwikight gain of a mature animal is
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fat rather than muscle. Thus, at heavier live wgighrcass will have lower proportions
of muscle and bone and a higher proportion of fat.

Normally, Male kids are10 to 25% heavier at batid weaning than female
kids and higher dressing percentage than femalesube of richer muscles. Dressing
percentage of goats varies between 35 and 53%tkétlyounger animals having higher
dressing percentage than the older ones. Fatnéss te quantity of fat in the body
because goats first deposit fat in inter-muscutat #llowed by subcutaneous fat. In
general, young goats produce more tender meatdidan goats (Rilay et al., 1989), but
conformation and breed may influence meat prope(awkins et al., 1999).

Fatty acids in meat from goats raised on foragengbad with age of the
animals. Octadecanoic acid, oleic acid, and chelektncreased whereas linolenic acid
decreased in the lean composite mixtures from saesa of goats with increased
slaughter age from 4 to 6 months to 8 to 10 mo(Beserra et al., 2004). However,
Dhanda et al. (2003b) reported that oleic and déilmoacids increased in inter-muscular
adipose tissue of male goats at 254 d of age cadpaith younger counter parts at 93 d
of age.

Sex is one of the many factors that affect theass composition and meat
goats, with fat tissue being most affected (Mahgeudl., 2002). At all weights, females
tend to grow fatter than males under similar mamege. Castrated males had more
mesenteric and kidney fat than intact males (Bdgraglu et al., 1988). In addition,
intact males had higher lean : fat : bone ratio:(Z6 : 15) than castrated males (68 : 18 :
14) (Ruvuna et al.,1992). Carcasses from femalesltvaer contents of muscle and
higher fat than those from intact males (Colomect®o et al., 1992) and carcasses of
castrated male kids had higher percentages of dednlower amounts of carcass and

omental fat than carcasses from female kids (Hogd),€1992)
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Johnson et al. (1995) reported tlcarcasses of female kid goats had less
bone, more fat, and higher amounts of fat-free lkem carcasses of castrated males.
There were no differences in moisture, fat, or girotontents of raw goat meat samples
from intact male, female, or castrated kid goat2bfto 28 kg slaughter weight. The
tenderness force values of muscles from femaleasaes were lower than that from
castrated male, which had lower shear force vaheas those from intact male carcasses.
However, Madruga et al., (2000) detected .no défiees in sensory attributes of meat
from intact and castrated goats at differing sléeighges.

The unsaturated fatty acid composition of meatnfintact male is reported
to be higher than that of female or castrated gdahnson et al., 1995). However,
Santos-Filho et al. (2005) reported no differeniceansaturated fatty acid composition
in meat from intact or castrated male goats at@®W, whereas cholesterol and total
saturated fatty acids increased in meat from dastnaales.

24.2 Diet

The effect of nutrition on carcass composition areht quality are result of
interactions among level of intake, compositiord@ft and nutrient needs of the animal.
High energy intake increased the juiciness, tereteynand texture of goat meat, but
overall acceptability was lower than grazing ansnlaécause of higher fat (Mc Millin
and Brock, 2005). Intarapichet et al. (1994) aksported that acceptability of goat meat
decreased with higher concentrate feeding becdube ancreased intensity of flavor in
the meat. In addition, Carlucci et al. (1998) foutitht meat from grazing goats
supplemented with commercial pellet was tenderjaiog, whereas meat from goats fed
hay and a commercial pellet was sticky and witln ligeaty odor and flavor.

Data on the effects of nutrition on the amount &mpé of fat in meat are
inconsistent. Santos-Filho et al. (2005) reporthdt tfeeding of cashew nut bran

containing high amounts of oil and oleic acid dat alter the fatty acid composition of
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meat of intact and castrated male goats compared @ontrol diets. In contrast,
deposition of fat among muscle fibers on a highrgneration improves carcass
composition and tenderness (Wood et al, 2004). Undgition in young intact males
did not influence dressing percent, but slaughtarcass, and prime cut weights were
lower than those provided with supplements corgoalts (Seideman et al., 1982).
2.4.3 Breed

Carcass compositions and meat quality varied ampegies and breed due
to differences in the rate of fat deposition durihg later stages of growth. Anglo-
Nubian kid goats had heavier carcasses with moreclauand less fat while
BoerxSaanen kid goats had carcasses with morédatdarcasses of Saanen kid goats
(Gibb et al., 1993). Meat from Anglo-Nubian goat#thwless goat flavor is more
acceptable than meat from Thai native goats (Ipteinet et al., 1994). Dressing percent,
fat thickness and sensory acceptability were differamong male goats of these

genotypes that reported by Dhanda et al. (2003a).

2.5 Castration on performance and meat quality

2.5.1 Castration method

There are several methods to castrate animalsgical (knife),
emasculatome (burdizzo) or elastrator (rubber nmg)hods. Castration is the process by
which the testes, epididymis and a portion of esgadgrmatic cord are removed from male
animals which had effect on testosterone product@astration should be done at the
youngest age possible since the stress of castredio adversely affect growth in older
animals.

Surgical method incurred cutting using a scaipethe most reliable but

expensive method because the cost to animal recbermaterials need include a sharp
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surgical scalpel, disinfectant, syringes and tetaamtitoxin.Surgical method is cutting
testis that effect on decrease testosterone prioduathich normally is produce from
testes and adrenal gland in male animal.

On the other hand, burdizzo method involves geaf an instrument which
crushes the spermatic cord, thus destroying thedbsupply for the testes without this
blood supply, the tissues eventually atrophy eWugh the scrotum will be visible for
the rest of animal's lifetime. This method is knoas a "bloodless” method since no
cutting is done and when is done properly the gkimot even brokerBurdizzo method
had effect on decreasing testes size in male anvhalh also had effect on produce
testosterone.

Elastrator Method involves cutting off the blosapply to the testes with a
heavy rubber band or ring. In 10 to 14 days, tlietsm and testes will slough off. This
method is most effective for young animals becathe®r scrotal tissues are not well
developed. Although, castration is one way to martag farm which there are reported
to improve animal performance but it was not aceg the field of animal welfare.

The study of Nsoso et al. (2004).who reported the dressing percentage
of burdizzo and rubber ring method groups were drigdignificantly than entire males
which burdizzo method group promoted developmentcaricass characteristic with
longer diagonal length and deeper height. Meahtfeemales also had a tainted smell at
12 months of age. Thus burdizzo castration methasi necommended

There is little information on the effect of aaston and methodology of

castration on growth rate and feed utilizationaatg. Differences in the rate of gain
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between castrates and intact males are also undliemeover, the castration also has

different effect on testosterone production depegain age and method of castration,

thus efficient method and appropriated age of a#istr to decrease testosterone

production remain unclear. Therefore, study reldtedge and method of castration is

needed.

Table 2.1 Effects of castration on performance and meat tyuafimale goats

Parameter < Intact castrates % Difference References
Performances
Initial body weight (kg 10.7 10.¢ +1.87
Final body weight (k¢ 18.¢ 19.1 +1.6(
) ) El-Hag et al. (2007)
Total feed consumption (k 32.C 37.4° +16.8¢
Daily feed consumption (k 0.50¢®  0.£75° +13.1¢
Feed intake (%BW 3.1 3.¢€
Final body weight (k¢ 30.8 32.C +3.7(
_ ) ) Sumarmono et al.
Cold carcass weight (k 11.2 14.7 +25.61 (2001)
Muscle to bone ratio (: B) 351F 417 -
Slaughter weight (ki 27.5¢ 24.5¢ -10.8¢
Hide weight (kg 3.4¢ 2.81 -19.4¢
Carcass weight (k 12.47 11.1¢ -10.51] McMillin.and Brock
Dressing 9 452 45t +0.44 (2005)
Backfat thickness (il 0.00z 0.1 +3,233.3:
Ribeye area (%) 4.47 3.97 -11.1¢
Meat quality
Juicines scor¢ 1.8¢ 2.1¢ +17.7¢
El-Hag et al. (2007)
Tendernes score 1.77 2.1¢ +23.1¢
Flavoul score 2.04 2.3¢ +14.71

2P means within the row with different superscripts significantly different (P<0.05)

The presence of testicular hormones is relatedréater muscle growth

capacity in intact male (Arnold et al., 1997), heee El-Hag et al. (2007) reported that

castrated goats consumed more feed and had higberritake as a percentage of body



16

weight than intact male goats. Moreover castraliad improved sensory properties of
meat (Table 2.1).

According to Devendra and McLeroy (1988), advaesagf castration
include production of less tainted meat especialyds are slaughtered after more than
four months of age and have better performancemaeat quality than entire males.
Studying the different castration methods, Nsosal.e{2004) reported that in general,
castration method had no effect on growth at thmesage and stage of development
(Table 2.2). The dressing percentage was significdmgher for goats castrated using
the burdizzo and rubber ring methods than entirasti@tion using burdizzo also

promoted development of carcass (Nsoso et al, 2004)

Table 2.2 Methods of castration on male goat performances

M ethods of castration

Parameters References
Intact Burdizzo Rubber ring  Short scrotum

Initial weight (kg.  12.5( 13.7¢ 12.2F 12.0(
Live weight (kg 27.5( 23.3: 22.11 22.61 Nsoso et al. (2004)
Dressing (% 425  47.8€¢ 43.42" 41.7%
Initial weight (kg 19.6¢ 19.3: - 19.2%

McMillin and Brock
Gain (kg 7.3C 6.71 - 6.8t

(2005)

Condition scor 3.E 3.¢ - 3.€

2P means within the row with different superscripts significantly different (P<0.05)

2.5.2 Ageof castrating goats
Castration of male goats not suitable for breedsngreferable to be within
the first month of age. The testicles at this agessill not developed and the procedure

will result in lesser bleeding and stress. In gaherastrated males grow faster than
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uncastrated males and are free of the goaty male bBldwever, Kebede et al. (2008)
reported that castration is important for betterdaposition in carcass than for body
weight gain improvement but the time of castratimhnot resulted in better weight gain.
Early castration is recommendable as goats cagtedtéhree months of age had better

rib eye area and fat thickness than other castgataghbs and intact goats. (Table 2.3)

Table 2.3 Period of castration on male goat performances

Castration by burdizzo (months)
Parameters I ntact References
3 6 9 12

Initial body weight (kg 10.7¢ 9.0C - 12.6(

Final body weight (k¢ 18.8( 17.¢ - 20.1¢( El-Hag et al.

Hot carcass weight (k - 6.4C° - - 7.9C (2007)
Dressing (% - 38.7¢C A - 41.1C

Initial body weight (kg 10.2¢ 11.2¢ 9.8: 10.5( -

Daily weight gain (¢ 64.4¢ 63.6 65.6: 62.9¢ -

Final body weight (k¢ 41.5(C 40.3( 42.0( 39.7( -
Empty live weight (kg 40.0( 38.8( 40.7( 37.4(

Hot carcass weight (k 19.4¢ 18.8: 19.3:2 18.1¢ -

Dressing (% 48.6( 48.5] 47.45 48.5¢ - Kebede et al.
Fat thickness (mn 0.9¢¢ 9.2C° 8.8(° 6.6C" - (2008)
REA (mm?) 59.2( 61.0( 55.6( 51.6( -

Tissue proportion (%) in carcass

Bone 20.3¢  19.6¢  16.7F 20.57 -
Muscle 75.97 66.12 68.4"%* 65.6¢
Fai 3.67 14.27 14.8¢ 13.74 -

2P means within the row with different superscripts significantly different (P<0.05)
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2.5.3 Effect of castration on odor fatty acid composition in muscle
Castration in goats has an advantage of eliminatiegstrong male odor
present in bucks. The specific odorant compoundh®fbuck have been identified by
Sugiyama et al. (1981) as 4-ethyloctanoic acidihgtéecanoic acid, 4-ethyldodecanoic
acid and 4-ethylhexadecanoic acid. The effect sfraion on fatty acids in meat male

goats affecting specific odor of the buck are shawhable 2.4

Table 2.4 Effects of castration on odor fatty acid in meatexgoats

I ntact Castrated
Fatty acids % Reduced References
--------- pg/g of fleece---------
4-ethyloctanoi 30.3+£12. Nd -
4-ethylde@noic 121 + 6¢ 20.2 £ 4.¢ -83.31 Hillbrick et al.
4-ethyldodecano 323 £ 20: 68 + 14.! -78.9¢ (1995)
4-ethyltetradecano 151+ 8! 32.3+5.! -78.61

12 week-old (mg/kg adipose tissue)

4-methyloctanoi 3.79+£ 1.4 2.85+ 0.7 -24.8(

4-methylnnanoic 0.35+0.6! 0.087 £0.9 -75.1¢
Sutherland and Ames

30 week-old (mg/kg adipose tissue)
(1996)

4-methyloctanoi 50.30+£1.01* 3.89+1.0 -92.27
4-methylnonanoi 1.40 £ 0.90 0.35+1.20 -75.00

nd = not detected * = P<0.05 ***=P<0.001

From the above review, it is shown that effectsadtration on performance,
carcass quality and odor fatty acid in goat meat iaconsistent, in particularly, the
appropriate age and method of castration on testos level. In has been previously
mentioned (Chapter I) that there are two ways tweabse the testosterone activity; firstly
by castration and the xenoestrogen is a one ofwaypof decrease testosterone activity.

Thus effects of xenoestrogens on animal productrerreviewed below.
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2.6 Xenoestrogen

Xenoestrogens are xenohormones that imitatesutietion of estrogen. They can
be either synthetic or natural chemical compourggthetic xenoestrogens are the
compound that generally used industrial, naturaloestrogens include phytoestrogens
which present in plants and there are structurailaiities to estradiol. Xenoestrogens,
like all estrogens can increase growth and pubekaklopment. Sharpe et al. (2005)
indicated that exogenous estrogenic substancedoaraveak on male reproductive
functioning, but indicated that the action appea®de complex because exogenous
chemicals may affect the endogenous testosterdarnegen balance.

Like other steroid hormones, testosterone is dérfu@m cholesterolTestosterone
is a steroid hormone from the androgen group ariduisd in mammals, reptiles, birds,
and other vertebrates. In mammals, testosteropeingrily secreted in the testicles of
males and the ovaries of females, although smabuats are also secreted by the
adrenal glands. The largest amounts of testostéred®®6) are produced by the testes. In
addition, the testosterone could change to esfrdgioaromatization and binding to
estrogen receptors (Carani et al., 1997).

Certain hormones can make young animal gain wdggter. They help to reduce
waiting time and the amount of feed by animal befetaughter. While a variety of
hormones are produced and essential for normala@went of healthy tissue, synthetic
steroid hormones used as pharmaceutical drugs, les® found to affect cancer risk.
For example, diethylstilbrestrol (DES), Zeranoleiibbolone, and Melengestrol are a
synthetic estrogen drug.

Lifetime exposure to natural steroid hormone e&nos also associated with an
increased risk for breast cancer. Hence, consuanersoncerned about whether they are

being exposed to hormones residues used in theabmiustry. Steroid hormones are
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derivatives from cholesterol and contrast only e tring structure and side chains
attached to it (Sih and Whitlock, 1968).

Steroid hormones are lipid soluble and thus argygaermeable to membranes and
are not stored in cells and have to be carriedhénblood system. Steroid hormones are
usually released into the animal from a pellet (sgalant) under the skin of the ear. The
ears of the animals are thrown away at slaughtggraper use of pellet implants in other
parts of the animal can result in higher level®@fmone residues to remain it the edible
meat.

The estrogen hormone is commonly used in implantmjorove the growth and
carcass of the animal. The estrogen hormone in asiman increase red meat and
stimulate the production of fat in the carcass gh&ae implanting stilbestrol that is the
estrogen hormone synthesis is resulted increasediyefficiency in sheep (Andrews et

al., 1956).

2.7 Function of estrogen and synthesis

The major estrogens in female are estradiol,astind estrone. In the body they
are produced from androgen through the action ayree. Estradiol is produced from
testosterone and estrone from androstenedione. yeraf synthetic and natural
substances have been identified to possess esta@eivity. Synthetic substances of
this kind are known as xenoestrogen, while natyptaht products with estrogenic
activity are called phytoestrogen.

Estrogen is produced primarily by developing t#s in the ovaries, the corpus
luteum, and the placenta. Follicle-stimulating hona (FSH) and luteinizing hormone
(LH) stimulate the production of estrogen in theamw®s. Some estrogens are also
produced by other tissues such as the liver, abiglaads, and the breasts. While

estrogens are present in both males and femakgatie usually present at significantly
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higher levels in female of reproductive age. Theynmte the development of female
secondary sex characteristics, such as breastsnales estrogen regulates certain
functions of the reproductive system essentialht rmaturation of sperm and may be
required for a healthy libido.

Synthesis of estrogens starts by the synthessadfostenedione from cholesterol.
Androstenedione is a substance of moderate andwagetivity. This compound crosses
the basal membrane into the surrounding granuleks, evhere it is converted to estrone
or estradiol, either immediately or through testomte. The conversions of testosterone
to estradiol and of androstenedione to estroneatsdyzed by the enzyme aromatase.

Estrogens exert their effects on estrogen respercglls via activation of estrogen
receptor (ER and ER). Endogenous estrogens, synthetic estrogen anabogs
phytoestrogens enter the cells, where they bindthe estrogen receptor. The
conformation of the bound receptor depends stromglihe nature of the ligand. Binding
results in the release of the receptor relatecepret The membrane ER has translocated
to a particular location in the membrane. The lngds signals from the membrane are

transduce to regulate important functions sucheiggowth and survival.

2.8 Effect of phytoestrogen in animal production

The use of products that promote growth throughmiomal activity has received
much attention in recent years. Estrogens have hessd to promote growth
performance, carcass characteristics and reduceassar fatness in livestock.
Phytoestrogens are hormone-like compound and a fargily of plant derived estrogens
possessing significant estrogen agonist/antagawcistity. Because only animal bodies
can produce true hormones, these plant chemicalscalied phytoestrogens (plant
estrogen) include mainly isoflavones, lignans, cestanes, stilbenes and the flavonoids

guercetin and kaempherol.
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Many plants contain phytoestrogen compounds thalikecestrogens. The amount
of estrogen found in plants is insignificant and aot as powerful. Phytoestrogens are
compounds found in plants that have similar pragetb estrogen produced in the body.
The size and shape of phytoestrogen moleculesrail@rsto estrogen and can bind with
estrogen beta receptors in the cells. Phytoestsoges naturally occurring, plant based
diphenolic compounds that are similar in structamel function to estradiol (Lissin and
Cook, 2000). They are wide spread in nature esipeaiathe legumes. A phytoestrogen
must have a chemical structure that brings abdectebn animal by binding to the
estrogen receptor. The estrogens produced by mamanalsteroids, the primary ones
being estradiol-1f7, estrone and estriol.

The chemical structure of phytoestrogen mimics tifagstradiol-1p sufficiently
for them to bind weakly to the estrogen receptodais, 1995). The most important
estrogenic compounds in legumes are isoflavonescanthestans. Phytoestrogens have
been reported in many legumes such as soybeanol|awst, subterranean clover, lignans
found in seed oils, garbanzo beans, sprouting baatother legumes, especially White

Kwao Krua Pueraria mirifica).

2.9 White Kwao Krua (Pueraria mirifica).

Pueraria mirifica (White Kwao Krua) is native herbal plant found nigiin the
northern and western part of Thailand and is knéweally as “White Kwao Krua”. The
enlargement underground tuber accumulates phytgests that are beneficial and can
be used for medicinal, food supplementary and ctsnidalaivijitnond (2012) reported
that root of Pueraria mirifica harvested at the age of 6 years gave the highest
isoflavonoid compound. Furthermore, root that wasnger or older than 6 years old

appeared to contain fewer amounts of the activepoomds. In ThailandPueraria
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mirifica have been used for well over one hundred yeaesifgglly for its rejuvenating
quality.

The phytoestrogen containing plants in the Leguomsnéamily comprising of
isoflavones (daidzin, daidzein, genistin, genisinm puerarin) while phytoestrogen in
Pueraria mirifica (miroestrol and deoxymiroestrol) differed from angther
phytoestrogen because they possess highest estrogetivity among the known
phytoestrogen due to structural similarity to editth However, it is very likely that the
two phytoestrogens coexist in root of this plam. dddition to miroestrol and
deoxymiroestrol, Pueraria mirifica also contains other chemicals that belong to
isoflavones coumestan groups of phytoestrogens ascgenistein, daidzein, daidzin,
genistin, and coumestrol that are usually foundagbeans. However, the estrogenic
activity of miroestrol and deoxymiroestrol is muchore potent than that of soy
isoflavones. While soy and alfalfa or other leguneesitains low amount and low
estrogenic of the phytoestrogens (Mahidol et 8002.

The concentration of phytoestrogengireraria mirifica is much higher than other
plant sources such as soy or alfalfa that contaiasy potent phytoestrogens including
miroestrol (Figure 2.2) and deoxymiroestrétueraria mirifica contains important
chemical compounds, which are divided into seveyaups such as flavornoids,
isoflavonoids, lignans, coumestanes, stilbenes u(Eig2.1). Other compounds in
Pueraria mirifica is steroids such ag-sitosterol and stigmasterol include alkane,

alcohols, fat and sugars. The compoundBueraria mirifica are show in Table 2.5

Table2.5 The compounds found iueraria mirifica

Chromens | soflavones | soflavones glycosides Coumesta

Miroestro Daidzeir Daidzir Coumestrc



Deoxymiroestrc Genisteil

Kwakhurir

Kwakhurin hydrat

Genistir
Mirificin

Pueraril
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Mirificoumestar

Mirificoumestan glycc

Mirificoumestan hydrat

=

Figure2.2 structures of miroestrol (A) and deoxymiroes{®) (Udomsuk et al., 2012)

2.10 Metabolism of phytoestrogens

Phytoestrogens may be extensively metabolized enrtimen. These compounds

have enhanced estrogenicity after demethylationgtwpermits the hydroxyl groups to



25

bind to the estrogen receptor. Coumestans appdativedy resistant to microbial
degradation in the gut, but the isoflavones areresively metabolized by gut flora in all
species, with substantial effects on the resukistgogenicity. Mao et al. (2007) reported
that isoflavones are group of phytoestrogens fanndany plants, and daidzein is one of
their major metabolites.

In the rumen of sheep and cattle, genistein anchlioin A are mostly degraded to
non-estrogenic phenols but the results in studiby et al. (2007) reported that their
results indicated potential regulating effects aiddein on rumen microorganisms could
be useful in the rumen function. The estrogenioftysoflavones is enhanced through
demethylation and reduction to the more estrogexmimpound, which is absorbed
rapidly through the ruminal wall. The estrogen frpinytoestrogen seems to have little
ability to enhance live weight gain in sheep (Tten&nd Burroughs, 1978). However,
estrogenic growth promotants may be additive withytpestrogen in producing
estrogenic effects (Lookhart, 1980).

Metabolic conversions are also extensive in mortogaanimals. Formononetin is
not common in human diets, but degradation of geimsdaidzein and biochanin A by
gut flora is less complete than in ruminants, ses¢hcompounds contribute to the
estrogenicity. A proportion of daidzein or genisteray be converted to equol, although
this may depend on the extent to which the mictob@pulation has adapted to
metabolism of the isoflavones. Phytoestrogens care festrogenic or antiestrogenic
effects, depending on the type and amount of pktitogen relative to the concentration
of endogenous steroid estrogen. Isoflavone and estan estrogens bind more weakly
to the estrogen receptor than estradigl-{fang and Adams, 1980). Estrogen has a
number of minor species-specific effects on meiabul for example, estrogens

stimulate protein deposition and growth in rumisar®enerally, phytoestrogens and
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steroidal estrogens act similarly through the gg&noreceptor to bring about the classical

estrogenic.

2.11 Theresearch of phytoestrogen in animals.

Phytoestrogen has the same features as the horexirmgen. The estrogen
hormone is popularly used in the optimization oé tgrowth of the animal is the
synthesis hormone compounslsch adiethyl stilbestrol, hexoestrol and estradiol which
residues in the meat. Currently, the use of syith®rmones in animal production has
be prohibited. On the other harRijeraria Mirifica is a plant that contains phytoestrogen
has strong action similar to the hormone estrogeerefore, the use oPueraria
mirifica in animal production may be expected to be effeciiv animal growth and
carcass characteristics and meat quality as sym#itesstrogen hormone which will be

prohibited in almost all country in the near future

2.12 Theresearch of Pueraria mirifica in animals.

Saardrak et al. (2004) found that levels of phsti@gen in thdPueraria mirifica
varied depending on season and age of the plappl&uentation of Pueraria mirifica
powder to replace the synthesis hormone (Hexogsitd®?% in native hybrid broiler of
1-18 weeks was found to result in increased bmeagght and abdominal fat (P<0.01).
In additon, the overall satisfaction rate of constsnwas higher for chickens fed
Pueraria mirifica than the control group (P<0.05) (Tubcharoen ¢t28l07). However,

supplementeéueraria mirifica in diet of native chicken increased feed cost by 2
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baht/kg diet as shown in Table 2.6.

Table 2.6 The effect ofPueraria mirifica on the carcass characteristics in native hybrid

broiler (Tubcharoen et al., 2006)

Male Female
Items 1-18 weeks of age 1-18 weeks of age
0% 2% 0% 2%
Live weight (g)* 2,472 2,716 2,088 1,972
Carcass (%) 86.33 85.47 84.80 83.37
Breast weight (%)** 16.31 17.73 19.39 20.74
Thigh weight (%) 16.59 16.76 16.39 16.13

2P Means followed by a different letter within thexsarow are significant difference;
* (P<0.05); ** (P<0.01)

Chumkam et al. (2005) supplemented dry powdé&nestaria mirifica at 0, 0.5,
1.0, 2.0, 2.5 and 3.0% in broilers and reported bwas in the 1.0% level had high
growth rate and while those in the 0.5-3.0% theo8l cholesterol levels were not
different compared with the control group (P>0.06)a separate study, supplementation
of Pueraria mirifica at 0, 100, 500 and 1000 mg/kg diet in hens did rastilted in
differences in yolk cholesterol among treatmentugsowhile hens in the control group
had higher(P<0.05) serum cholesterol (Tubcharoah,e2003).

Pueraria mirifica inhibits clear expression in male chicken, becag®sure to
the Phytoestrogen inhibited the activity of malenhones naturally resulting in low
secretion of estrogen hormone. Testosterone horrieopeoduction of sperm cells in
male animals, thus the use of estrogen hormone inlilibit the secretion of this
hormone. Tungtrakoolsub et al. (2002) reported ttatusing oPueraria mirifica at 200

ppm decreased testosterone hormone but increasédnfiake and faster growth rate in

pigs.
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Supplementation dPueraria mirifica at 200 ppm in diet of finishing pigs showed
higher weight gain, ADG than the control group (B4Q. Tubcharoen et al. (2002)
reported that use dPueraria mirifica reduced the stench in the male pigs (Table 2.7)
which is consistent with the report of Jintasatapetral. (2002) who found thRueraria
mirifica can prevent the unpleasant odor of male ftgetaria mirifica is a legume that
acts like the hormone estrogen which can inhibitemteormones (testosterone) thus
reduces the odor in the male animals.

Supplementation of coumestrol at 100 ppm did nié¢cta (P>0.05) growth
performance in sheep compared with the controlf(@ttlet al., 1996). Similarly, Payne
et al. (2001) found that the use of isoflavone coumgls in soybean did not significantly
affect the growth performance in pigs (P>0.05) whioflavone in diet affect the

percentage of red meat (P<0.05), as shown in TaBland Table 2.9.

Table2.7 The effect ofPueraria mirifica on the growth performance on finishing pigs

(Tubcharoen et al., 2007)

Treatments
Performances
castrate Castrate + PM Female Female + PM
Final weight (ki) 107.4¢ 108.3" 98.4¢ 103.8:
Weight gain (k)** 68.44 71.92 59.87 64.5¢°
Total feed intake (K* 216.3€¢ 201.27 186.97 189.0¢
Ave. daily gain (g)* 699.37 713.7¢ 598.7% 645.62
Feed conversion rat 3.12 2.8( 3.12 2.9:

2P Means followed by a different letter within themsarow are significantly different; PM =
Pueraria mirifica 200 ppm; * (P<0.05); ** (P<0.01)

Pace et al. (2006) studied the effect of subteaanclover which is a
phytoestrogen legume in diet containing 0.8 mg/gDdfl found that sheep which

received phytoestrogen had higher growth rate anthss characteristics than those
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without phytoestrogen in their diet (P<0.05). Mareothe meat in the phytoestrogen
treatment had lower percent drip loss than the robrgroup (P<0.05), while no

difference was detected in percent cooking drip [&>0.05) (Table 2.10).

Table 2.8 The effects of supplementation of phytoestrogegromth performance of

the animals.
Level of Leve of
phytoestrogen phytoestr ogen
Items (Coumestrol) (I'soflavone) References
Low High
Oppm 100 ppm
isoflavone isoflavone
Sheeps
Initial weigh, kg 47.6 49.4 - -
Weight gain, kg 13.2 14.5 - -
Oldfield et
Average daily gain, kg 0.24 0.26 - -
al. (1996)
Average daily feed, kg 2.24 2.40 - -
Feed/Gain 9.95 9.38 - -
Pigs
Average daily gain, kg - - 0.86 0.87
Payne et al.
Average daily feed, kg - - 2.93 2.89
(2001)

Feed/Gain - - 3.41 3.32
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Table2.9 Supplementation of phytoestrogen on the carcaatity of the animal

Level of Level of
phytoestr ogen phytoestr ogen References
[tems (Coumestrol) (I'soflavone)
0 100 Low High

ppm ppm isoflavone isoflavone
Sheeps
Dressing, % 53.4 55.0 - -
Carcass weight, kg  32.4 35.2 - - Oldfield et al.,
Loin eye area, cm  14.2 14.8 - - (1996)
Fat thickness, mm 154 18.0 - -
Pigs
Final weight, kg - - 114.23 110.02
Ave. backfat, cm - - 2.92 2.66
Dressing, % - - 75.28 76.06

Payne et al., (2001)

%Lean - - 44.47 48.99
%Fat - - 28.35  25.4%
Lean : Fat - - 1.67 1.99

2PMeans followed by a different letter within the sanow are significantly different (P<0.05).
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Table 2.10 Effect of supplementation of subterranean clovstgestrogen on growth,

carcass and drip loss in sheep (Pace et al., 2006)

Treatments
Parameters
Control 0.8 mg/g of DM

Ave. daily gain (g/d), male 111.86 157.27
Ave. daily gain (g/d), female 107.19 145.53
Slaughtering weight (kg) 47.72° 58.73
Cold carcass (kg) 25.92° 33.471°
Net dressing (¥ 64.00 65.58
Drip loss (Raw) 1.00° 0.78
Drip loss (Cook) 15.49 14.33

25 Means followed by a differenetter within the same row are significantly ditfet
(P<0.05).

Tubcharoen et al. (2006) supplementgkeraria mirifica powder in castrated
lambs at of 0, 400 and 800 ppm found that lamtkiten400 ppm group had highest feed
conversion efficiency and growth rates (P<0.05) kveer cost of production than the
other groups, while no differences (P>0.05) wereected between the 800 ppm group

and the control group (Table 2.11).
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Table 2.11 Effect of Pueraria mirifica powder at different levels on growth
performance and carcass characteristics in cadtratale lamb

(Tubcharoen et al., 2006)

Level of Pueraria mirifica (ppm)

ltems
0 400 800

Initial weight (kg) 20.30 20.75 20.60
Final weight (kg) 29.87 34.37 30.75
Weight gain (kg) 9.57 13.62 10.15
Average daily gain (g) 112.64 160.26 119.41
Feed conversion ratio, roughage (fresh) 17.80 13.34 15.9¢"
Feed conversion ratio, concentrate 7.45 5.66 6.86"
Feed cost per kg (bath) 62.80 47.6% 57.61"
Carcass percentage (%) 46.71 48.74 47.64
Abdominal fat weight (kg) 2.64 1.058* 0.96

25 Means followed by a different letter within themsarow are significantly different
(P<0.05)
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CHAPTER Il

EFFECT OF AGE AND CASTRATION METHOD ON
PERFORMANCE, CARCASS CHARACTERISTIC,
MEAT QUALITY AND ODORENT FATTY ACIDS IN

GOAT MEAT

3.1 Abstract

The objective of this study was to evaluate thieot$ of different ages and
castrate methods on performance, carcass chasticterimeat quality and odorant
fatty acids in goat meat. There were five treatmeétimals were offeredd-libitum
daily with rice straw and concentrate diet throught6 weeks. The result shows that
the mean concentration of estradiol in serum ofcastrated goat was lower than
castrated goat at 8 months of age either surgicalializzo method, while there was
not significantly difference with surgical and birzb method at 3 months of age.
The age of castration had effect on concentratfogstradiol in serum, while method
of castration was not any effect on concentratidnestradiol in serum. The
testosterone level and total cholesterol in serwas not significant difference effect
with age and castration methothe main odorant fatty acid in this study were not
significant difference among groups (P>0.05) wlatge of castration and castration
method were not effect on all the main odor fattiglan goat meat.

The fatty acid compositions were not significardlfference on amount of total
SFA, MUFA, PUFA, conjugated fatty acid isomer, PUBEA, UFA/SFA ratio and

(P>0.05) and there were no interaction betweerratast method and age on amount



of total SFA composition (P>0.05). While, butyricié (C4 : 0) and caproic acid (C6 :
0) were significantly difference with among grouff3<0.05). Moreover castration
method had effect on C4 : 0, there was highly $icgmt interaction effect between
age and castration method on C6 : 0 (P<0.01). Meamredurdizzo method castration
group was higher palmitoleic acid (C16 : 1) thancastration and surgical method
castration group (P<0.05). The ratio of (C18 : 08C11)/C16 : 0 and DFA is the
parameter to describe effects of lipids to heatthscimer was not difference.

The carcass characteristics, carcass compositmeat quality, growth
performance, overall feed intake and feed convers@tio proportion were not
significant difference (P>0.05T.he pH4 were significantly different among groups
with castration by burdizzo method at 3 month oé &ggher than other group. The
had effect form age of castration (P<0.05) whilstiaion method was not effect on
cost per gain of goat, the data showed that theoA@emonths has higher cost per
gain than other groups. The average cost per dgagoats at 3 months of age by

surgery was higher cost per gain than other groups.

Key Words : Castration, Carcass, Meat quality, Odorant, Goattme

3.2 Introduction

Small ruminant animal production is important ire tHeveloping countries
with meat goats being the major small ruminant ggsecCastration of male animals
is one of many management practices in animal mtomlu system. Although the
castration imposes unnecessary pain and stressnagdreduce performance but
castrating yearling male sheep were shown to aehiegher dressing percentages

than intact rams (Kebede et al., 2008). ArnoldIgt(2997), however, showed that



intact males have relatively greater muscles innnek and forequarter than females
or castrates. In addition, castration in goats dwad advantage of eliminating the
strong male odor present in bucks, while un-castraind sexually mature goats are
difficult to sell and fetch low market price becausf their strong male taint (Yacob
and Kebede, 1993). Wong et al, 1975 had reportatl 4hmethyloctanic and 4-
methylnonanoic acids were the main compounds pindube goaty odor in mutton
and goat meat.

Male goat odor due to the presence of testosten@semost apparent in the
sweat gland area, less distinct at the mental gtegan, and faint or absent in the
other glandular areas. Surgical removal of the walrglands decreased buck odor
and persisting scent. Castration can reduce gaftiywas reported by McMillin and
Brock (2005) the meat from castrated males has'‘tgsgty smell’ or tainted odor
then meat from intact goats.

However, the effect of castration on goat perforogarcarcass characteristics
and meat composition, especially the undesirabler ad meat are limited and

unclear.

3.3 Objectives

This study was designed to investigate the efféifference ages (3 and 8
months) and methods of castration (surgical andlibzo) on growth performance,

carcass characteristics, meat quality and odoadiyt &cids in goat meat.

3.4 Materials and Methods

3.4.1 Experimental design and treatment



Thirty 3 months old male crossbred (Thai nativexldAgubian) goats
were used in this study. Goats were maintaineduarantine for two weeks after
arrival at the experimental farm and were treatadeikternal and internal parasites.
Animals were randomly divided into 5 groups witR goats per group (treatment) in
a completely randomized design (CRD) (Table 3.he €xperimental period started
record after goats in 8 month castration groupsewsstrated and recovery from
castration procedureBlood samples were collected at the beginning and ef
experiment for evaluate determination of testosterand estradiol hormones.

All animals were offered rice stravad libitum supplemented with
concentrate (16% CP) 1.5% (BW). Animals were weigbefore feeding, weekly and
daily dry matter intake (DMI) was recorded. Six tpd&om each treatment were
randomly selected and slaughtered for carcass awatufollowing the procedure of

Dhanda et al. (2003a) at the end of experimentabge

Table 3.1Experimental treatments.

Groups Treatments

T1 (control) Un-castrated

T2 Castrated at 3 month age by surgical method
T3 Castrated at 8 month age by surgical method
T4 Castrated at 3 month age by burdizzo method
15 Castrated at 8 month age by burdizzo method

Goats were offered rice straad libitum and supplemented with
concentrate. The chemical composition of the corsrakpellet concentrate and rice

straw used for the experiment are shown in Taldle 3.



Table 3.2 Chemical composition of the experimental diet (Y9D

Roughage

Item (%DM) Concentrate .

(Rice straw)
Crude protein 16.26 3.21
Ether extract 4.01 0.66
Ash 6.89 15.34
Neutral detergent fiber (NDF) 43.89 66.46
Acid detergent fiber (ADF) 27.60 49.95

3.4.2 Slaughtering and carcass evaluation
Animals were weighed and fasted for 18 hrs andghed again
immediately prior to slaughter following the stardigrocedures of USDA (2005).
After skinning, the carcasses were evisceratediatednal organs and tissues were
weighed and their percentages with respect to efhgyweight of the animals were
determined. The kidney fat and the kidneys wera tleenoved. Hot carcass weight
(HCW) was measured prior to chilling.

Carcasses were split down the dorsal midline usimga hand saw and the
carcass lengths measured using the left side afafeass which was also used for all
other measurements. The carcasses were chillegCafod 24 h and were weighed
again to obtain cold carcass weight (CCW) as piesdrby Fisher and de Boer
(1994).

After carcasses were dissected to separated mufmiesvaluated carcass
composition. The rip eye area (REA) and thicknddatowere evaluated between the
longissimus muscle at f2and 1% The thickness of fat was determined using digital
caliper within 300 mm operating instruction, KEIBBrand, and resolution 0.01—

0.0005 inch. REA was evaluated using planimetheiS@des Roller-Type Digital



Planimeter). The muscle samples were analyzed fdr OP, EE and Ash content
following the procedure of AOAC (2000).
3.4.3 Meat quality attributes

Drip loss was determined using the method accordingSen et al.
(2004). 20 g of raw meat samples were kept°& #r 24 h in a refrigerator under
polyethylene sealed covers. The samples were gdntyg with paper towels, and
reweighed. Percentage of drip loss was estimate¢deasatio of weight loss to initial
of sample weight.

Muscle pH was determined using a pH meter withralioed electrode
by inserted into théongissimus muscle between the ¥2and 1% rib site, fore and
hind legs 45 minutes post slaughter forophd again at 24 hrs. post-slaughter for
pH.4. Muscle color was evaluated on the muscle surizgiag Minolta CR 300
spectrocolorimeter Minolta Italia, Milano, Italy @CIE detecting lightness (L*), red
color coordinate (a*), yellow color coordinate (peéness) with D 65 illumination.
Muscle color was subjectively evaluated using & fpoint scale (Dhanda et al.,
2003).

3.4.4 Chemicals analysis and calculation

Moisture content of feed and meat samples wasméeted by drying in
oven at 108C until constant weight, the ash by burning theamat in muffle at
550°C for 5 hrs, crude protein using Kjeldahl procedand total fat was extracted in
Soxhlet Extraction Unit following the proceduresAfDAC (2000).

3.4.5 Fatty acids in meat samples
3.4.5.1 Extraction and preparation of sample
Meat sample was extraction from thengissimus dorsi muscle

(Enser et al., 1996) and approximately 15 g ofrtieat sample was homogenize with



90 ml chloroformmethanol (2 : 1 v/v) solution forn@in and homogenize for 2 min
after added 30 chloroform. The mixture solutionssolvent and meat sample were
filtrated by using Whatman filter paper No.1 inteparate flask and cover with
aluminium foil to prevent from direct exposure tmbght. Deionized water (30 ml)
and 5 ml 0.58% NaCl were added to it and leaverogbt (Hara and Radin, 1978).
The top layer (methanol agueous fraction) of thieiteamn was discarded while the
bottom layer containing fatty acids was transferiaetb erlenmeyer flask and
evaporated to remove chloroform. The extractecsémnples were kept at -ZD for
determination of fatty acids using Gas Chromatolgya(eC).

For fatty acid extraction (Metcalfe and Schmitz, 619
approximately 25 mg of the extracted fat was tramsfl into screw capped culture
tube and added 1.5 ml of 0.5 methanolic NaOH aad treated for 2 min at 18D in
water bath and flushed with nitrogen gas. 2 ml ofdd trifluoride (BR in 14%
methanol) reagent (Morrison and Smith, 1964) wateddnto cool sample tube and
flash with nitrogen gas.

The sample tube was caped tightly and heated fomBO at
100°C in a water bath. 1 ml of iso-octane was addegt aftol the mixture to 30-4Q
and flash with nitrogen gas, cap and shake vigdyousile still warm for 30 sec then
added 5 ml saturated NaCl solution. The iso-oclayer was carefully transferred
with a pasteur pipette into a screw cap glassandlstored at -2C.

3.4.5.2 Determination of fatty acid by GC

Fatty acid composition of the fatty acid methyleest(FAME)
was determined using GC (Hewlett Packard 6890 mAdéent Technologies Inc.,
Santa Clara, CA) equipped with a flame ionizati@tedtor (FID) and fitted with a

SP-2560, 100 m x 0.25 mm x 0.gth capillary column (Supelco), 7673 controller,



and split injection (Agilent Technologies Inc., &rClara, CA). The initial oven
temperature was 70, held for 4 min. Thereafter, the temperature inaseased at a
rate of 18C/min to 175C. Helium was used as the carrier gas at a flow 0at1.0
ml/min. Both the injector and the detector were aet250°C. Fatty acids were
identified by comparing their retention times witte fatty acid methyl standards
from Supelco, USA.

3.4.6 Statistical Analysis

The data were analyzed according to a completelgamized design

(CRD) (Steel and Torrie, 1980). In order to corfectdifferent in initial weight at the
start of the experiment, initial body weight wagdiss a covariate adjustment factor
for the analysis of data on live animals (final podeight, weight gain, and feed
consumption). Similarly, live weight was used asowariate adjustment factor for
analysis of data on carcass yield (carcass wedjielssing percentage and carcass
composition). (Ulker et al., 2002). The initial ¢asterol, estradiol and testosterone
level in serum were used as covariate adjustmettorfafor analysis of data on
cholesterol, estradiol and testosterone level mireeof animals. Statistical analysis
was performed with the general linear model prooedBROC GLM), A significance
level of P<0.05 was used to differentiate betweeams with SPSS 11 program.

3.4.7 Experimental site

The experiment was conducted on the farm of Suean@mniversity of

Technology, The chemical analysis was performethatCenter for Scientific and
Technological Equipment (CSTE) of Suranaree Unityers Technology.

3.4.8 Duration

The experiment on January, 2010-September, 2010



3.5 Results and discussions

3.5.1 The concentration of estradiol, testoster@thormone and cholesterol in
serum of meat goat

The effect of different ages and methods of ctstran this experiment
show the mean of estradiol and testosterone hormmoserum of un-castrated goats
or castrated goats at 3 months or 8 months by@lrgiethod or burdizzo method in
Table 3.3. The result show the concentration afdsgil in serum of un-castrated goat
was lower significant difference (110.50 pmol/Lathcastrated goat at 8 months of
age either surgical (419.05 pmol/L) or burdizzo moet (382.69 pmol/L) (P<0.05),
while there was not significantly difference withrgical and burdizzo method at 3
months of age (116.58 and 134.20 pmol/L respeglivllhe age of castration (3
months and 8 months) had effect on concentratie@swadiol in serum, while method
of castration was not any effect on concentratioestradiol in serum(P>0.05).

The testosterone level in serum of goat meat wek gignificant
difference effect with age and castration method veage from 0.46 to 1.60 nmol/L.
Moreover, the data show that un-castrated goat haeke higher testosterone level
than castrated goat. The surgical and burdizzoatiasr are difference on the
existence of testes that main source of produ¢estesone in male animal. Novara et
al., (2009) reported that the surgical castraticad hreduced concentration of
testosterone. Although data shown decrease coatientiof testosterone as report by
Novara et al., (2009) but the effect of castratieas not statically difference either
surgical or burdizzo castration method.

The data showed that the total cholesterol in sema® not significantly
difference among groups (P>0.05) that there wageadrirom 67.02 to 70.2 mg/dI
that show in Table 3.1. In addition to age andrasisn method had not effect on total

cholesterol in serum (P>0.05). The addition estladhat reported by Liu and



Bachmann (1998) concerned the estradiol reduceesstasbl levels in blood serum.
The concentration of cholesterol in this study dimt decrease from the increase

estradiol effect with castration.

3.5.2 The concentration of odorant fatty acids igoat meat

The evaluated effect of the odorant fatty acid positions from
Longissimus dorsi of un-castrated goats or castrated goats at 3immamt8 months by
surgical method or burdizzo method are show in @804. The data showed were not
significantly difference on odorant fatty acid ioag meat (P>0.05). The main odorant
fatty acid that there are undesired smell to coresunh un-castrated goat was higher
4-methyl-octanoic acid than castration group, havdhe statistically analysis show
were not significant difference among groups (PSP.0n the term of 4-ethyl-
octanoic acid and 4-methyl-nonanoic acid thosetlaemain odor in goat meat were
not significant different (P>0.05) while the dateow age of castration and castration
method were not effect on all the main odor fattiylan goat meat.

Different from report by Hillbrick et al. (1995)hich the main substance
of goaty odor were decreased in castration goapeoad with intact goats. Whereas,
Sutherland et al. (1996) observed that in castragoats at 12 weeks of age as
compared to intact goats were decreased 4-metimactand 4-methylnonanic acids.
While the result of this study shows 4-ethyl-octiaracid and 4-methyl-nonanoic acid
were not significant differenc&he castration is a one way decreasing testosterone
(Mezey et al., 1980) that there are factor of adameat (Falahati-Nini et al., 2011),
the result of studies show not significance diffee (Table 3.1), although castration
data show concentration testosterone lower thacasirated but the testosterone this

level could not effect on clearly reducing odortatty acid.



Table 3.3 Effects of age and castration method on estradidltestosterone level in serum of meat goats

Surgical method Burdizzo method Effects
ltem Control SEM
3 months 8 months 3 months 8 months A M AxM
Estradiol (pmol/L) 110.50 116.58 419.08 134.20 38269 3744 ** ns ns
Testosterone (nmol/L) 1.60 0.50 0.46 0.54 0.47 0.177 ns ns ns
Cholesterol, mg/dl 69.92 69.70 70.29 67.17 69.02 .22 ns ns ns

2P Means with different superscript letters in thensarow differ significantly; SEM = standard errdr the mean; **P<0.01; ns = not

significantly different (P>0.05); A = effect of ageM = effect of method; AM = interaction age and method

74



Table 3.4Effects of age and castration method on odor fatigt as percentage of total fatty acid in goattmea

Surgical method Burdizzo method Effects
ltem Control SEM
3 months 8 months 3 months 8 months A M AxM
Odorant fattyacid e % of total fatty acid -------—--------
4-methyl-octanoic acid 0.008 0.003 0.003 0.003 0D 0.001 ns ns ns
4-ethyl-octanoic acid 0.004 0.004 0.002 0.004 8.00 0.0004 ns ns ns
4-methyl-nonanoic acid 0.018 0.025 0.017 0.012 ad 0.002 ns ns ns

2P Means with different superscript letters in theeaow differ significantly(P<0.05); SEM = standamdor of the mean; ns = not significantly differen

(P>0.05); A = effect of age; M = effect of meth@d®kM = interaction age and method



3.5.3 The concentration of fatty acid profile in gat meat

The mean of the fatty acid compositions frawongissimus dors are
show in Table 3.5. The un-castration group or edstk by surgical method or
burdizzo method at 3 month or 8 month were noti@mtly difference on amount
of total SFA (P>0.05) range from 46.0 to 48.4% atal fatty acid, there were no
interaction between castration method and age avuatrof total SFA composition
(P>0.05). In addition Banskalieva et al. (2000) whweiewed about fatty acid in goat
muscle that the mean concentration of SFA in gasdates are varied among from 29
to 54. While, butyric acid (C4 : 0) and caproic acid (C®): were significantly
difference with among groups (P<0.05). Moreovetreéisn method had effect on C4
. 0, there was highly significant interaction effeéetween age and castration method
on C6 : 0 (P<0.01).

Butyric acid is a fatty acid occurring in the fowh esters in animal fats
which effect on flavor and unpleasant odor in meaityric acid is the source of the
characteristic odor of rancid butter or spoiled m@lavero, 2010). The castration
with burdizzo method group was higher butyric atidn surgical method group that
that may decrease shelf-life of goat meat. More@y, of meat in surgical method
was higher than burdizzo methgdoup (Table 3.6)El-Waziry et al. (2011) reported
that the high pH value of meat unsuitable of sterdmgpcause of the favorable
development of proteolytic micro-organism.

In the term of amount monounsaturated fatty adtlUIFA), The un-
castrated goats or castrated goats at 3 monthsmor8hs by surgical method or
budizzo method were not significantly different ivFA (P>0.05) range from 44.6
to 46.9% of total fatty acid except burdizzo methmabtration group was higher

palmitoleic acid (C16 : 1) than un-castration amdgeEal method castration group



(P<0.05) while the orthogonal contrast shown tretration method had effect on this
fatty acid but interaction between castrated method ages had no significantly
different in MUFA (P>0.05).

Palmitoleic acidor know in the name Omega (Biguel and Maclure,
1987)thatpresent in all tissues but generally found in ikerl In addition the mean
concentration of palmitoleic acid in goat muscleshigher compared with lambs
(Banskalieva et al., 2000). The palmitoleic acidigsynthesized from palmitic acid
and advantage to increase insulin sensitivity ppsessing inflammation, as well as
inhibit the destruction of insulin-secreting paratie beta cells (Nestel, et al., 1994).
According to Rossner et al., (1989) found that &lagpose tissue of obese patients
were increase palmitoleic acid, however, but thitueamce of different method of
castration on concentration of palmitoleic aciduiegs further study.

However, in this study the amount total polyunssteed fatty acid
(PUFA) (range from 6.1 to 7.8% of total fatty acat)d conjugated fatty acid isomer
in goat meat were not significantly different eitheastration method or ages of
castration effect (P>0.05) difference from previstisdy of Teye (2009) reported that
age had effect to the lower the concentrationsnaléic acid (18 : 2), linolenic (18 :
3) and total polyunsaturated fatty acids (PUFA)hwihcreasing age (P<0.001).
Moreover, the study of Aricetti et al. (2008) tmaport the castration featured higher
depositions of CLA.

Fatty acid ratio between PUFA and SFA was notiggmt difference
among group (P>0.05) the amount of PUFA/SFA ratlucWv included the sum of
desirable fatty acid (DFA) of un-castrated grou®i$7% of total fatty acid higher

than castrated group (range from 0.12 to 0.14%otdl tfatty acid). According to



Madruga et al. (2009) who investigated PUFA/SFAoraf goat were from 0.08 to

0.09 which below those suggested by Wood et aDgp&ho recommended value of
PUFA/SFA ratio above 0.4 to prevent ilinesses aased with the consumption of
fats. In this study show the PUFA/SFA ratio rangenf 0.12 to 0.17 whereas,
Banskalieva et al. (2000) reported the value of RIAFFA ratio around 0.1 is

unbalanced consumption of desirable fatty acid Wwhie generally PUFA/SFA ratio
of goat meat is lower in ruminant because of ruinmaro-organism activity.

The UFA/SFA ratio of un-castrated goats or casttagoats at 3 months
or 8 months by surgical method or burdizzo meth@ienwnot significantly different
(P>0.05) range from 1.07 to 1.18% of total fattydacThe age of castration and
castration method had not effect on either PUFA/$& or UFA/SFA (P>0.05).

Bonanome and Grundy (1988) suggested that onlyGOh6reases blood
cholesterol, whereas C18:0 has no effect and Cti@dreases blood cholesterol
content. Because these fatty acids represent theritpeof fatty acids, the ratio of
(C18 : 0+C18 : 1)/C16 : O could perhaps better desgossible health effects of
different types of lipids Banskalieva et al. (200Qpnsidering the (C18 : 0+C18 :
1)/C16 : O ratio in this study was not differenedyich the range of (C18 : 0+C18 :
1)/C16 : O ratio are from 3.34 to 3.85. AccordimgBanskalieva et al. (2000) and
Rhee et al. (2000), mentioned ttas ratio is the one the best describes the plessib
beneficial effects of lipids, which values are frdirl to 3.6 for goat meat. In the
study showed of Thai native meat goat quite claseneat from Boer and Anglo
Nubian crossbredxSPRD goats with values from 3d33.26 that reported by

Madruga et al. (2009).



Banskalieva et al. (2000) mention to possiblexjaress the concentration
of desirable fatty acid through the sum of unsaaddatty acid with stearic acid.
Although, the stearic acid is a saturated fatty doit it can converted into oleic acid
in the body. The DFA is indicator benefit of fathgid in meat that shows risk of
obesity, cancer and cardiovascular diseases. $nstiidy shows desirable fatty acid
(DFA) range from 74.76 to 76.71% of total fatty d@lso show the DFA value of
Thai native meat goat excellence close to Boer,l&dgubian and crossing with

SPRD goat meat.



Table 3.5 Effects of age and castration method on fatty poadile as percentage of total fatty acid in go&iamm

tem Control Surgical method Burdizzo method SEM Effects
3 months 8 months 3 months 8 months A M AxXM
Saturated Fatty Acid, SFA s % of total fatty acid ------—---------

Butryic (C4 : 0) 0.599 0.354 0.02F 0.126 0.708 0.014 ns * ns
Caproic (C6 : 0) 0.022 0.019 0.014 0.020 0.04G 0.002 i i *
Caprylic (C8: 0) 0.021 0.014 0.024 0.015 0.013  000. ns ns ns
Capric Acid (C10: 0) 0.065 0.070 0.062 0.064 046 0.003 ns ns ns
Lauric Acid (C12: 0) 0.723 0.703 0.633 0.585 @63 0.004 ns ns ns
Tridecanoic Acid (C13: 0) 0.015 0.016 0.018 0.014 0.016 0.001 ns ns ns
Myristic Acid (C14 : 0) 3.038 3.355 3.093 3.152 138 0.049 ns ns ns
Pentadecanoic Acid (C15: 0) 0.377 0.364 0.385 7D.3 0.506 0.002 ns ns ns
Palmitic Acid (16 : 0) 17.796 17.514 19.114 19.104 19.146 0.391 ns ns ns
Heptadecanoic Acid (C17 : 0) 0.790 0.790 0.698 94.0 0.708 0.07 ns ns ns
Stearic Acid (C18: 0) 22.667 23.195 23.461 22996 22.874 0.383 ns ns ns
Arachidic Acid (C20 : 0) 0.193 0.167 0.169 0.216 1®3 0.011 ns ns ns
Behenic Acid (C22: 0) 0.070 0.066 0.083 0.080 840 0.003 ns ns ns
Tricosanoic Acid (C23: 0) 0.090 0.061 0.061 0.061 0.069 0.007 ns ns ns
Lignoceric Acid (C24 : 0) 0.086 0.078 0.082 0.074 0.073 0.003 ns ns ns

Total SFA 46.026 46.450 47.960 48.421 47.764 0.526 ns ns




Table 3.5 Effects of age and castration method on fatty poifile as percentage of total fatty acid in goaiatn(Cont.)

Surgical method Burdizzo method Effects
Item Control SEM
3 months 8 months 3 months 8 months A M AxM

Monounsaturated Fatty Acid, MUFA

Myristoleic Acid (C14 : 1) 0.797 0.120 0.130 0.097 0.113 0.002 ns ns ns

Pantadecenoic Acid (C15: 1) 0.078 0.041 0.038 (0715) 0.043 0.002 ns ns ns

Palmitoleic Acid (C16 : 1) 2.392 2.378 2.590 3.068 3.133 0.092 ns * ns

Heptadecenoic Acid (C17 : 1) 0.759 0.927 0.764 (00.) 0.843 0.052 ns ns ns

Elaidic Acid (C18 : 1n9t) 0.288 0.298 0.345 0.344 0.374 0.018 ns ns ns

Oleic Acid (C18 : 1n9c) 42.234 42.891 41.680 39.50 40.647 0.505 ns ns ns

Eicoenioic Acid (C20: 1) 0.110 0.104 0.097 0.094 0.109 0.004 ns ns ns

Erucic Acid (C22 : 1n9) 0.085 0.085 0.068 0.087 aT9 0.003 ns ns ns

Nervonic Acid (C24 : 1) 0.080 0.078 0.067 0.070 021 0.002 ns ns ns
Total MUFA 46.069 46.921 45.822 44.646 45.489 0.471 ns ns
Polyunsaturated Fatty Acid, PUFA  —ommmmeme- % of total fatty acid -------—--------

Linolelaidic Acid (C18 : 2n6t) 0.160 0.151 0.111 015 0.156 0.009 ns ns ns

Linoleic Acid (C18 : 2n6c) 1.708 1.558 1.495 1.919 1.776 0.009 ns ns ns

Gamma-Linolenic Acid (C18 : 3n6) 0.041 0.029 0.028 0.021 0.024 0.004 ns ns ns

Alpha-Linolenic Acid (C18 : 3n3) 0.078 0.064 0.079 0.055 0.056 0.006 ns ns ns

Eicosedienoic Acid (C20 : 2) 0.093 0.083 0.075 (08 0.082 0.005 ns ns ns

Eicosatrienoic Acid (C20 : 3n6) 0.218 0.221 0.172 0.213 0.182 0.009 ns ns ns

Eicosatrienoic Acid (C20 : 3n3) 0.079 0.071 0.064 0.066 0.064 0.004 ns ns ns

0L



Table 3.5 Effects of age and castration method on fatty poidile as percentage of total fatty acid in goatat (Cont.)

tem Control Surgical method Burdizzo method SEM Effects
3 months 8 months 3 months 8 months A M AxM
Polyunsaturated Fatty Acid, PUFA  —emememememe % of total fatty acid -------—--------
Arachidonic Acid (C20 : 4n6) 3.874 2.901 2.698 29 2.977 0.238 ns ns ns
Eicosapentaenoic Acid (C20 : 5n3) 0.353 0.406 0.301 0.317 0.297 0014 ns ns ns
Docosadienoic Acid (C22 : 2) 0.382 0.378 0.321 33 0.328 0.014 ns ns ns
Docosahexaenoic Acid (C22 : 6n3) 0.251 0.132 0.278 0.180 0.193 0.021 ns ns ns
Conjugated Linoleic Acid Isomers  ~ —emmemmmmeme - % of total fatty acid -------—--------
cis-9, trans-11 CLA (C18 : 2) 0.270 0.272 0.254 810 0.275 0011 ns ns ns
trans-10 cis-12 CLA (C18: 2) 0.084 0.076 0.090 086. 0.081 0.005 ns ns ns
cis-9, cis-11 CLA (C18: 2) 0.101 0.081 0.068 0.23 0.071 0.014 ns ns ns
trans-9, trans-11 CLA (C18: 2) 0.184 0.175 0.155 0.201 0.161 0.009 ns ns ns
Total PUFA 7.875 6.597 6.196 6.915 6.729 0228 ns ns ns
PUFA/SFA 0.173 0.143 0.130 0.144 0.141 0.006 ns ns ns
UFA/SFA 1.183 1.159 1.088 1.078 1.096 0.023 ns ns ns
(C18:0+C18:1)/C16:0 3.748 3.848 3.450 3.399 3.354 0.650 ns ns ns
DFA 76.613 76.714 75.501 74.758 75.131 0466 ns ns ns
2P Means with different superscript letters in thenearow differ significantly’ Fatty acids are presented as g per 100 g offattglacid measured from

[N
each sample; Means with different superscript iette the same row differ significantly (P<0.05EM = standard error of the mean; *P<0.05;

**P<(0.01; ns = not significantly different (P>0.0%) = effect of age; M = effect of methodxM = interaction age and method; DFA = desirabléyfat

acids = MUFA+PUFA+C18 : .0



3.5.4 Carcass characteristics and carcass compasn

The effects of difference ages and castration nasthon carcass
characteristics (after adjust covariate data) aesgnted in Table 3.6. The carcass
characteristics of un-castrated goats or castrgteds at 3 months or 8 months by
surgical method or burdizzo method were not sigaiit difference (P>0.05).
Moreover, the orthogonal contrast among treatmbotved that age and castration
method were not significant effect on live wei¢fainge from 16.5 to 17.8 kg), cool
weight (range from 6.0 to 7.5 kg), %hot dressiran@e from 36.3 to 42.6%), backfat
(range from 0.8 to 2.0 mm), and rip eye area (REAhge from 6.7 to 6.8 cin
(P>0.05). Support of this finding by Kebede et(2008) and El-Waziry et al. (2011).
In contrast with Nsoso et al. (2004) reported te#tration by burdizzo method at 3
month of age higher dressing percentage than ingmets. In contrast with
Shoemaker et al. (2004) reported that significafeér@nces in hot carcass weight and
dressing percentage between intact and castratdd. gthe carcass characteristics are
show in Figure 3.1.

The generally mean dressing percentage for varigoat breeds
worldwide varied between 38 to 44% (Devendra ande@wi983; Kadim et al.,
2004). Hot dressing percentage in this study vdraa 36.33 to 42.66% while many
researchers reported that dressing percentagesvfaoi® 39 to 55% (Kebede et al.,
2008; Pinkerton et al., 1994; Simela et al., 20R8harya, 1998; Daskiran et al.,
2006; Hailu et al., 2005). In addition the studyRsdlomkarn et al. (1995) found that
the mean of dressing percentage of Thai nativeAarglo-NubianxThai native male
goats is 55%while the study about goat meat production in Tdral by Saithanoo

and Milton (1988) reported that the dressing paamg of native goat is 45%.



The study of Ciftci and Kor (2010) found that ngrsficant differences
in dressing percentage between castrated goatragdstrated goat with range from
38.72 to 38. 74%. However, dressing percentage tniighaffected by empty body
weight or the amount of rumen, intestine guts, arghns to be included in dressed
carcass or removal of some visceral organs in hotass measurement might be
resulted in different dressing percentages (Bhattayya and Khan, 1988; Kebede et
al., 2008). Therefore, the lower dressing percentag this study might be not
included kidney and pelvic fat in this determinatiaunlike with Daskiran et al.
(2006) who included kidneys, pelvic fat and tesicin hot carcass measurements
which in turn affected dressing percentages.

In the term of mean of carcass composition baspeavcent live weight
of un-castrated goats or castrated goats at 3 martl® months by surgical method
or budizzo method had not difference (P>0.05) espteen and liver of castrated
goat at 3 months of age by burdizzo method werkdrithan other groups (P<0.05).
The age and method of castration had effect om (Re€0.05) and spleen (P<0.01) of
goat.From the data of ADG in Table 3.4 showed that 3 tin®mf age by burdizzo
group was high ADG and live weight than other gradpreover, the castration with
burdizzo method at 3 months of age has been umatzed to animal, which might
be effect on percent of live weight of liver andegm of animal were significant

difference with compare with other groups.



Table 3.6 Effects of age and castration method on carcasadesistics and carcass composition of meat goats.

Surgical method Burdizzo method Effects
Item Control SEM

3 months 8 months 3 months 8 months A M AxM
Live weight, kg 16.55 16.66 16.96 17.83 16.37 0.40 ns ns ns
Carcass weight, kg 6.07 6.19 6.27 7.51 6.07 0.11 ns ns ns
Cool weight, kg 5.16 5.59 5.69 6.59 5.34 0.13 ns ns ns
HDP (%) 36.77 37.49 37.14 42.66 36.33 0.68 ns ns ns
CDP (%) 31.13 33.73 33.69 37.67 31.93 0.74 ns ns ns
Backfat, mm 1.71 2.07 1.67 0.92 0.89 0.22 ns ns ns
REA, cnf 6.45 6.83 5.28 6.75 5.85 0.29 ns ns ns

----------------------- % Live weight ----------------=--—-—-

Hind leg 10.17 10.63 10.45 11.64 10.07 0.18 ns ns ns
Font leg 7.51 7.46 7.26 8.44 7.28 0.18 ns ns ns
Loin 1.69 2.08 1.84 2.63 1.64 0.08 ns ns ns
Rip 11.59 13.40 11.65 14.39 12.86 0.53 ns ns ns
Head 7.99 8.90 8.19 6.98 8.64 0.26 ns ns ns
Skin 8.30 7.87 7.50 7.18 8.32 0.18 ns ns ns
Leg 2.42 2.24 2.15 2.14 2.26 0.03 ns ns ns
Kidney 0.27 0.28 0.25 0.30 0.27 0.01 ns ns ns




Table 3.6 Effects of age and castration method on carcasadeaistics and carcass composition of meat g@@tst.)

Surgical method Burdizzo method Effects
Item Control SEM
3 months 8 months 3 months 8 months A M AxM
----------------------- % Live weight ---------------=-----—-

Spleen 0.12 0.13 0.14 0.27 0.1¢ 001  ** ns o
Liver 1.53" 1.07 1.38" 1.82 1.47° 0.05 ns * *
Lung 0.89 0.93 0.85 1.02 0.94 0.04 ns ns ns
Heart 0.63 0.63 0.67 0.48 0.61 0.04 ns ns ns
Fat 1.22 1.64 2.04 1.29 1.10 0.16 ns ns ns

2D Means with different superscript letters in thensarow differ significantly; SEM = standard errdrtbe mean; *P<0.05; **P<0.01; ns = not
significantly different (P>0.05); A = effect of ag®l = effect of method; AM = interaction age and method; HDP = Hot dresgiagcentage;

CDP = Cool dressing percentage; REA = Rip eye area.
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Figure 3.1 The carcass charcteristic of meat goats with iiffee ages and castration

method

3.5.5 Meat quality

The mean of meat quality proportion of un-castlagjoats or castrated
goats at 3 months or 8 months by surgical methoduodizzo method are show in
Table 3.7. Meat color is a main factor that atsaminsumer to buy meat. In this study
was not difference on meat color components on, lfont of leg or hind of leg
(P>0.05) while age and castration method were mgnifscant effect on color
component (P>0.05). Similar to finding study by \W&ziry et al. (2011) who
presented that meat color of castration by burdimethod at 3 months of age were
not difference with intact groups. In addition, #tedy by Solaiman et al., (2011) and

Simela et al. (2004) who presented that no sigmfidifference effect on meat color



of castration on Boer cross breed goats and indigenSouth African goats
respectively.

Conversely, the report by Aricetti et al. (2008 tbastration enabled a
better carcass quality in term of coloring of meghe results showed were not
significantly difference (P>0.05) among groups marigom 1.61 to 2.37% of loin,
1.23 to 2.18% of font of leg and 1.13 to 2.13% afidhof leg. In the term of
orthogonal analysis also shown age and castratiethod had not effect on %drip
loss of goat meat (P>0.05).

The pH value of goat meat was examined and resv#tgpresented on
Table 3.5 shown that ultimate pH is determined 2urd post slaughter were
significantly different among groups with castratiby burdizzo method at 3 month
of age approximate value is 6.29 that higher thémerogroup (range from 5.70 to
5.90) (P<0.05). In contrast with study of El-Wazeyal. (2011) show data ultimate
pH was not significant difference among castratad antact group. Good quality
meat usually has a pH of 5.4 to 5.7 which pH vatimeat with above 6 is generally
considered unsuitable of storage because of tredhie development of proteolytic
micro-organism.

From this study, the effect of piin the group with a castration by
burdizzo method at 3 months of age is higher thdwerogroups, the results of this
study should be clearly again. Because of the ympurtraumatized to the animals had
might be affect the pH level in the body. Age ardtration method had effect on
pH24 (P<0.05), howbeit the initial pH (piis determined 45 minutes post slaughter
were not significantly different among group (rarfgem 6.63 to 6.92) and the age

and castration method had not effect o pH



Table 3.7 Effects of age and castration method on meat guaflineat goats

Surgical method Burdizzo method Effects
Item Control SEM
3 months 8 months 3 months 8 months AxM

Color of loin

L* 52.35 49.05 51.75 54.90 50.83 0.86 ns ns ns

a* 10.39 13.60 12.49 12.47 13.51 0.40 ns ns ns

b* 3.59 6.58 5.49 4.00 5.25 0.33 ns ns ns

Color of fontleg

L* 52.00 49.10 50.26 50.37 48.62 0.43 ns ns ns

a* 9.85 12.14 10.76 12.12 11.58 0.28 ns ns ns

b* 3.52 4.98 3.873 4.02 4.54 0.33 ns ns ns
Color of hind leg

L* 46.62 48.30 48.44 46.02 47.37 0.53 ns ns ns

a* 12.69 12.22 12.13 13.57 12.78 0.24 ns ns ns

b* 7.09 7.78 6.67 5.48 6.83 0.26 ns ns ns
%Drip loss

Loin 2.37 161 1.84 2.19 1.81 0.15 ns ns ns

Font of leg 1.71 1.54 1.24 2.19 1.56 0.11 ns ns s n

Hind of leg 2.11 1.13 1.27 2.14 1.38 0.12 ns ns s n




Table 3.7 Effects of age and castration method on meat guafiimeat goats. (Cont.)

Surgical method Burdizzo method Effects
Control SEM
Item 3 months 8 months 3 months 8 months A M AxXM
pHo 6.84 6.88 6.87 6.63 6.92 0.03 ns ns ns
PH24 5.84 5.90 5.70 6.29 5.84 0.03 * i ns

25 Means with different superscript letters in thensarow differ significantly; SEM = standard errdrthe mean; *P<0.05; **P<0.01; ns = not
significantly different (P>0.05); A = effect of agé = effect of method; AM = interaction age and methdd: total cholesterol in serum; L*, a*,

b*: chroma-meter value L* = Lightness, a* = Rednd®s= Yellowness.
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3.5.6 The chemical composition of raw goat meat

The results show no difference among treatmentsil&i Lournals
(2011) and Pratiwi et al. (2004) reported no sigaiit difference in goat meat
composition between castrated and intact animals W1 to 74% moisture, 19 to
23% CP and 0.9 to 1.1% ash except that the ethemotxcontent in this study was
lower. Results of the present study were more amd those of Adam et al. (2010)
who worked with younger goats. The low ether extcantent in this study may thus
be due to age of goat and in addition, the meapkesrirom the longissimus muscle
which normally contain less fat in Thai native gosgat.

According to Madruga et al. (2000), lipid depositim goat carcass only
occurs when the animal reaches maturity or at & beeight of 40 kg. From the
report of Aricetti et al. (2008) showed higher lsvef crude protein observed in bull
and discussed about protein deposition could la¢e@lto the action of male hormone

(testosterone) which would contribute to a greegégntion of nitrogen in meat.



Table 3.8 Effects of age and castration method on chemiaabposition of raw goat meat.

Surgical method Burdizzo method Effects
Item Control SEM
3 months 8 months 3 months 8 months A M AxM
%

Moisture 71.70 71.62 71.99 74.36 73.54 0.44 ns ns ns
Ash 1.62 1.13 1.62 1.25 1.17 0.09 ns ns ns
Ether extract 0.72 0.69 0.68 0.58 0.70 0.07 ns ns ns
Crude protein 23.75 23.60 22.98 22.27 22.86 0.31 s n ns ns

A = effect of age; M = effect of methodxM = interaction age and method.



3.5.7 Feed intake and Growth performance

The effects of age and castration method on gr@stformance of goats
are in Table 3.9. The results show not signifiadifference in final weight and ADG
among groups (P>0.05). Results of the present studgnsistent with that of Kebede
et al. (2008) and El-Waziry et al. (2011) who repdrthat castration by burdizzo
method or surgical method at 3 months of age ditl aftect ADG. Similarly,
Solomon et al. (1991) also reported that castratiah no significant effect on body
weight and ADG in Adal goats.

In contrast Nsoso et al. (2004) reported signifilyamigher average
weight in castrates than the entire male goatsnsistency among studies could be
due to differences in breed type, feeding managensaughter age/weight and
methods of castration. According to Aricetti et @008) castration resulted in lower
weight gain as a result of the reduction in plagesdosterone levels, thus reducing
the secretion of growth hormone (IGF-I) and theaacof insulin. However, resulted
in an averaged overall feed intake ranged from %4@.517.8 g/d which was not
statistically different among treatments (P>0.08®)rthogonal contrast analysis
showed that feed conversion ratio (FCR) goats atstrat 3 months old had higher
FCR than those castrated at 8 months but FCR hettafl by castration methods
(Figure 3.3).

Cost of production per kg gain was affected ageastration in (P<0.05)
with 3 months old using surgical method had highest per kg gain (122.95
bath/kgBW) than the other groups. The higher comt kg gain for the former
treatment was partly due to the lower ADG (althougit statistically different),
presumably because surgery castration was morenéteaed to the young animals

than burdizzo method.



Table 3.9 Effects of age and castration method on feed ingaikkgrowth performances

Surgical method Burdizzo method Effects
Item Control SEM
3 months 8 months 3 months 8 months A M AxM

Initial weight, kg 13.33 13.42 13.79 15.25 14.05 290 ns ns ns
Final weight, kg 16.21 15.67 16.75 18.75 16.80 40.3 ns ns ns
ADG, g/d 22.32 17.86 24.55 31.25 25.00 1.75 ns ns ns
Overall Feed intake

Intake, g/d 447.54 495.17 480.61 517.79 478.99 3916. ns ns ns

%BW 2.75 3.15 2.89 2.76 2.86 0.08 ns ns ns

g/kg BW’-"* 55.11 62.77 58.23 57.41 57.86 1.69 ns ns ns
FCR

Concentrate 9.73 16.18 9.56 7.10 9.00 1.01 * ns ns

Roughage 10.72  20.8F 12.13 10.6F 11.19 1.17 * ns ns

Overall 20.48 36.99 21.69 17.78 20.19 6.94 * ns ns
Cost/gain, bath/kgBW  73.81  122.95 72.6F 53.92 68.39 7.7 * ns ns

3P Means with different superscript letters in thensarow differ significantly; FCR = Feed conversi@tio; SEM = standard error of the mean,;

*P<0.05; *P<0.01; ns = not significantly differe(>0.05); A = effect of age; M = effect of meth@kM = interaction age and method

TS
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Figure 3.2 The feed intake of meat goats with difference agebscastration method.
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3.6 Conclusions

3.6.1 Effects of age and castration methodn concentration of estradiol,
testosterone hormone and cholesterol in serum afeat goats

The effect of different ages and methods of castiah this experiment
show the concentration of estradiol in serum ofcastrated goat was lower than
castrated goat at 8 months of age either surgrchlalizzo method, while there was
not significantly difference with surgical and biazb method at 3 months of age.
The age of castration had effect on concentratfegstradiol in serum, while method
of castration was not any effect on concentratiobestradiol in serum.

The testosterone level in serum of goat meat wais significant
difference effect with age and castration method veage from 0.46 to 1.60 nmol/L.
Moreover, the data show that un-castrated goat haekehigher testosterone level
than castrated goat. Although the data of castratimwn decrease concentration of
testosterone as report by Novara et al., (2009)tteiteffect of castration was not
statically difference either surgical or burdizastation method.

In the part of the total cholesterol in serum wast significantly
difference among groups (P>0.05) In addition to agd castration method had not
effect on total cholesterol in serum (P>0.05). Hdelition estradiol that reported by
Liu and Bachmann (1998) could reduce cholesteral$ein blood serum but in this
study, although the estradiol was significant ddfé between group, but the
concentration of cholesterol did not significantlijfference by the effect with

castration.



3.6.2 Effects of age and castration method on odorant fat acid in goats
meat

The evaluated effect of the odorant fatty acid cosmmons from
Longissimus dorsi of un-castrated goats or castrated goats at 3imma@mt8 months by
surgical method or burdizzo method showed were significantly difference on
odorant fatty acid in goat meat (P>0.05). The nworant fatty acid that there are
undesired smell to consumer of un-castrated goathwgher 4-methyl-octanoic acid
than castration group, however the statisticallglysis show were not significant
difference among groups (P>0.05). In the term ethd-octanoic acid and 4-methyl-
nonanoic acid those are the main odor in goat memé not significant different
(P>0.05) while the data show age of castrationaasdration method were not effect
on all the main odor fatty acid in goat meat.

The castration is a one way decreasing testosigifdezey et al., 1980)
that there are factor of odor in meat (Falahatiiéinal., 2011), the result of studies
show not significance difference, although the daftacastration group show the
concentration of testosterone lower than un-castraut the testosterone this level
was not sufficient to clearly reducing odorantyfattid.

3.6.3 Effects of age and castration methoan fatty acid profile in goats
meat

The mean of the fatty acid compositions frobongissimus dorsi of the
un-castration group or castrated by surgical metirdalirdizzo method at 3 month or
8 month were not significantly difference on amoahtotal SFA (P>0.05) and there
were no interaction between castration method agel an amount of total SFA
composition (P>0.05). While, butyric acid (C4 : &)d caproic acid (C6 : 0) were

significantly difference with among groups (P<0.08)oreover castration method



had effect on C4 : 0, there was highly significaméraction effect between age and
castration method on C6 : 0 (P<0.01).

The castration with burdizzo method group was éidbutyric acid than
surgical method group that that may decrease $ifeelbf goat meat. Because butyric
acid is a fatty acid show the characteristic odbramcid butter or spoiled meat
(Clavero, 2010). Moreover the pfvalue of meat in surgical method was higher than
burdizzo methodgroup. El-Waziry et al. (2011) reported that thghhpH value of
meat unsuitable of storage because of the favordblelopment of proteolytic
micro-organism.

The amount monounsaturated fatty acid (MUFA) of tm-castrated
goats or castrated goats at 3 months or 8 monthsulyical method or budizzo
method were not significantly different on MUFA (@85) except burdizzo method
castration group was higher palmitoleic acid (C1§ than un-castration and surgical
method castration group (P<0.05) while the castmathethod had effect on this fatty
acid but interaction between castrated method ged had no significantly different
in MUFA (P>0.05). The palmitoleic acid is biosynsireed from palmitic acid and
advantage to increase insulin sensitivity by sugpgirgy inflammation, as well as
inhibit the destruction of insulin-secreting paratre beta cells but the influence of
different method of castration on concentrationpafmitoleic acid requires further
study.

The amount total polyunsaturated fatty acid (PUBAJY conjugated fatty
acid isomer in goat meat were not significanthyfetiént either castration method or
ages of castration effect (P>0.05). The conceomatif PUFA and SFA were not
significant difference among group (P>0.05) while amount of PUFA/SFA ratio of

un-castrated group is 0.17% of total fatty acidhligthan castrated group. The



UFA/SFA ratio of un-castrated goats or castrateatg@at 3 months or 8 months by
surgical method or burdizzo method were not sigaiitly different (P>0.05). The
age of castration and castration method had nettetin either PUFA/SFA ratio or
UFA/SFA (P>0.05).

The ratio of (C18 : 0+C18 : 1)/C16 : O is the paeter to describe effects
of lipids to health consumer in this study was difterence, which the range from
3.34 to 3.85. that show the meat of Thai nativet gothis study higher than Boer and
Anglo Nubian crossbred x SPRD goats with valuesfB13 to 3.26 that reported by
Madruga et al. (2009).

The DFA is indicator benefit of fatty acid in meiftat shows risk of
obesity, cancer and cardiovascular diseases. $nstiidy shows desirable fatty acid
(DFA) range from 74.76 to 76.71% of total fatty ca@lso show the DFA value of
Thai native meat goat excellence close to Boer,|dmdubian and crossing with
SPRD goat meat.

3.6.4 Effects of age and castration methodn carcass characteristic and
carcass composition in meat goats

The effects of difference ages and castration austhon carcass
characteristics were not significant difference (®@%). Moreover, the age and
castration method were not significant effect owe liweightcool weight, %hot
dressing, backfat, and rip eye area (REA) (P>0.05).

In the term of mean of carcass composition baspevcent live weight
of un-castrated goats or castrated goats at 3 mantl® months by surgical method
or budizzo method had not difference (P>0.05) ekesppeen and liver of castrated

goat at 3 months of age by burdizzo method werbdrighan other groups (P<0.05).



The age and method of castration had effect om (We€0.05) and spleen (P<0.01) of
goat.From the data of ADG showed that 3 months of agburdizzo group was high
ADG and live weight than other group. Moreover, tbestration with burdizzo
method at 3 months of age has been un-traumatizadital, which might be effect
on percent of live weight of liver and spleen ofnaal were significant difference
with compare with other groups.

3.6.5 Effects of age and castration methaah meat quality in meat goats.

The mean of meat quality proportion of un-castrajedts or castrated
goats at 3 months or 8 months by surgical methodbumizzo method were not
significantly difference on chemical compositionratv meat, meat color components
and % drip loss on loin, font of leg or hind of 16%>0.05) while age and castration
method were not significant effect on color compurend %drip loss (P>0.05).

The ph4 were significantly different among groups with ttason by
burdizzo method at 3 month of age higher than agheup. In this study, the effect of
pH.4 in the group with a castration by burdizzo metlad® months of age is higher
than other groups, the results of this study shd@dcclearly again. Because of the
injury or traumatized to the animals had might tieck the pH level in the body. Age
and castration method had effect on,pKIP<0.05), howbeit the pHwere not
significantly different among group and the age aasltration method had not effect
on pHy. The total cholesterol in serum was not signiftbadifference among groups
(P>0.05). In addition to age and castration methad not effect on total cholesterol

in serum (P>0.05).

3.6.6 Effects of age and castration method on dermance in meat goats



The effect of the growth performance of goatdressd at 3 months or 8
months by surgical method or burdizzo method west significant difference in
final weight and ADG among groups (P>0.05). Althbu&DG in all treatment were
not significant difference but the data shown thedizzo castration goats at 3 months
of age had rather higher ADG than other groupss Tinght be effect on behavior in
castrate goats that very docile and friendly to agamy when compare with the intact
one. While the surgical method goats at 3 monthagefhave been traumatized more
than other one group thus they might be effect @GAower than other groups. In
the term of overall feed intake were not significamlifference to each other (P>0.05)

Feed conversion ratio (FCR) in each group was sHowathogonal
contrast analysis that age affects the FCR of curate, roughage and overall
(P<0.05), the castrated goats at the age of 3 mamthe higher FCR than goats at the
age of 8 months but not depending on the castratietiod.

The cost per gain in this study is the cost of fdadng the study had
effect form age of castration (P<0.05) while casgiramethod was not effect on cost
per gain of goat, the data showed that the age mbBths has higher cost per gain
than other groups. The data shows that the ave@siger gain of goats at 3 months
of age by surgery was higher cost per gain thaarajloups. This makes the cost of
production per kilogram of body weight higher ththe other groups, because of the
surgery are over traumatized to the animals mase thurdizzo method. Moreover,
the castration with the young animal is hurt evesrarthat has effect on the growth

or feed efficiency.

3.7 Implication



From the result show that no statistically diffeze between surgical and
burdizzo method that difference of the existencetted testes which source of
production of male hormones. The effect of con@atof odorant fatty acid in meat
and testosterone in serum in goat meat were noifis@nt decrease with castration.
Although, castration was decrease testosterongheutevel was not sufficient to
clearly decrease odor fatty acid in goat meat. 3tuely of effect decrease odorant
fatty acid in goat meat in another way need tohkertstudy. From the effect of
castration in this experiment, the author design ¢lperiment Il is investigate to
effect of xenoestrogen which is one of two way &xréase odorant fatty acid that
come from the testosterone activity and assoctaidygo effect of performance and

meat quality on meat goat.
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CHAPTER IV
EFFECTS OF SUPPLEMENTATION OF HORMONE
OR PHYTOESTROGEN FROM Pueraria mirifica ON
PERFORMANCE, CARCASSCHARACTERISTIC,
MEAT QUALITY AND ODORANT FATTY ACIDS

IN GOAT MEAT

4.1 Abstract

The objective of this study was to evaluate thfeot$ of supplementation of
hormone or phytoestrogen froRueraria mirifica on growth performance, carcass
characteristics and meat quality and odorant fatigls in goat meat. The animals
were fully offered rice straw and concentrate dias feed at 1.5% of BW throughout
16 weeks. The result shows that the concentratainsstradiol and testosterone
hormone with supplementation hormone or phytoestmofyom Pueraria mirifica
were not significant difference among groups (P5D.@&Ithough the concentration
of testosterone in supplemented hormone was hitja@rcontrol group, but there are
not effect on increase the concentration of mairorat fatty acid. The
supplementations of hormone or phytoestrogen weteefiect on the main odorant
fatty acid (4-methyl-octanoic acid, 4-ethyl-octamacid and 4-methyl-nonanoic acid)
and not effect on decrease cholesterol in serurf.(5}.

There was no difference in total SFA (P>0.05) betwéhe treatment groups



82

and the control while caprylic acid (C8 : 0) of tah group was higher than those
supplemented with synthesis estradiol and phytogstr from Pueraria mirifica
groups (P<0.001). The supplementation of hormonphytoestrogen had effect on
decrease caprylic acid in goat meat, althoughribismain odor fatty acid mention in
goat meat. The amounts of total MUFA, PUFA, PUFAASJFA/SFA ratio and
conjugated fatty acid isomer were not significardifferent among group (P>0.05).
In addition the (C18 : 0+C18 : 1)/C16 : O ratio aDBA value that presented the
value of possible beneficial effects of lipid wer@t significantly difference (P>0.05).

The result shows that no significant differencesoaghgroups on raw meat
chemical composition, growth performance and carcaaracteristics. In the term of
meat quality were not significant difference on mea@mponents, %drip loss in loin,
front and hind legs (P>0.05T.he pHs value of control group was lower than the
other groups but pHO was not significantly diffeseramong groups (P>0.05).

The supplementation of hormone or phytoestrogem fPoeraria mirifica feed
were not significantly different on intake and gtbwperformance (P>0.05).
Although, the supplementation of estradiol eithgitisesis or phytoestrogen form had
not negative result on performance in meat godt,thoel cost/gain of control group
was lowest compare with other group. It can be kmied that using xenoestrogen
either synthesis estrogen or phytoestrogen fRusraria mirifica were not decrease

odorant fatty acid in goat meat and there are fieteon performance in meat goats.

Key words: Hormone, phytoestrogeRueraria mirifica, Performance, Carcass,

Odorant, Goat meat
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4.2 Introduction

Growth rates of animals are influenced by manyoiacincluding genetic and
nutrition. Genetic selections as well as improvermen nutrition and management
have contributed significantly to improve produdiivin meat and other animal
products. The use of products that promote growtbugh hormonal activity has
received much attention in recent years. Estrogams been used to stimulate growth
performance, carcass characteristics and reducassafatness in livestock (Ogilvie
et al., 1960; Johnson et al., 1996; Nichols et 2002; Kellermeier et al., 2009;).
Estrogens are steroid hormones with a complex nobdetion, characterized by high
tissue specificity and dose-dependent activity. idatsou, 2007).

Phytoestrogens are plant derived (most commonguante) that are similar in
structure and have the ability to mimic the actiwinfemale hormone estrogen.
Because only animal bodies can produce true hormyahese plant chemicals are
called phytoestrogens (plant estrogen) include Iyairsoflavones, lignans,
coumestanes, stilbenes and the flavonoids queraetirkaempherol.

Phytoestrogens have similar properties to estrpgeduced in the body because
of their similar molecular structure which can biwith estrogen beta receptors in
cells. Many plants contain phytoestrogen that && éstrogens and the amount of
estrogen found in plants is insignificant but thase weak estrogenic activity (Vaya
and Tamir, 2004).

Phytoestrogens have been reported in many legumes as soybean, red
clover, subterranean clover, lignans found in se#sl garbanzo beans, sprouting
beans and other legumes, especially White Kwao KRugraria mirifica), a Thai

native herbal plant. The phytoestrogens in mogh®ieguminous plants comprise of
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isoflavones (daidzin, daidzein, genistin, genistema puerarin) while phytoestrogens
in Pueraria mirifica are much higher in concentration and potency wihiude
miroestrol and deoxymiroestrol. Thus, phytoestrofyem Pueraria mirifica may be

used to promote growth in animal instead of symthettrogen hormone.

4.3 Objectives

The objective of this experiment was to examine efffects of supplementing
hormone or phytoestrogen froRueraria mirifica on growth performance, carcass

characteristics and meat quality and odorant fadtgls in goat meat.

4.4 Materialsand Methods

4.4.1 Experimental design and treatment
Eighteen 8 months old male goats (Thai nativexAsidlibian) were
used for this study. All goats were maintained uamgntine for two weeks after their
arrival to the university farm and were treated dgternal and internal parasites. The
goats were randomly allocated into 3 groups ofgsiats per treatment (Table 4.1) in
a completely randomized design (CRD). Blood sampiese collected at the
beginning and end of experiment to determine camaton of testosterone and

estradiol hormones.

Table4.1 Experimental treatments

Groups Treatments
T1 (Control) No hormone
T2 Injected with synthesis estradiol ( 200 pug/d)
T3 Supplemented with phytoestrogen fréureraria mirifica

at 200 pg/d
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Goats were offered rice straad libitum and supplemented with
concentrate. The concentrate, roughage (rice stead)Puraria mirifica chemical
composition of are presented in Table 4AH. animals were offered rice straad
libitum supplemented with concentrate (16% CP) 1.5% (BAd)mals were weighed
before feeding, weekly and daily dry matter intgdkMI) of individual goat was
recorded. Six goats from each treatment were rahdsatected and slaughtered for
carcass evaluation following the procedure of Diaaatlal. (2003a) at the end of 16

weeks experiment.

Table4.2 Chemical composition of experimental diet (%DM)

ltem Concentrate Roughage Pueraria
(Rice straw) mirifica
-------------------- %DM - -—----
Crude protein 16.05 2.81 10.45
Ether extract 4.21 0.66 0.45
Ash 6.78 14.84 23.31
Neutral detergent fiber (NDF) 45.66 65.48 38.92
Acid detergent fiber (ADF) 29.04 49.65 13.01

Goats were weighed before feeding and weekly amity diry matter
intake (DMI) of individual goat was recorded. Sigags from each treatment group
were slaughtered for carcass evaluation followiracedure of Dhanda et al. (2003a)
at the end of 16 weeks experiment.

4.4.2 Slaughtering and car cass evaluation
The slaughtering and carcass evaluation were mdnagg measured in

the same way as described in chapter Ill.
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4.4.3 Meat quality attributes
All the parameter of meat quality was analysesha same way as
described in chapter .
4.4.4 Chemicalsanalysisand calculation
The chemical compositions of experiment diet ameiat sample were
determined in the same way as described in chipter
445 Fatty acidsin meat samples
The analysis process of fatty acid in meat samgas @escription in the
chapter Il
4.4.6 Statistical Analysis
The data were analysis as completely randomize@jéS€RD) (Steel
and Torrie, 1980). In order to compensate for diifiees in live weight at the start of
the experiment, initial body weight was used a®wadate adjustment factor for the
analysis of data on live animals (final body wejglieight gain, feed consumption).
Similarly, live weight was used as a covariate abfient factor for analysis of data
on carcass Yyield (carcass weight, dressing pergensad carcass composition).
(Ulker et al., 2002). The initial cholesterol, estiol and testosterone level in serum
were used as covariate adjustment factor for aisabfsdata on cholesterol, estradiol
and testosterone level in serum of animals. Sidisanalysis was performed with the
general linear model procedure (PROC GLM). A sigaifice level of P<0.05 was
used to differentiate between means with SPSS dgram.
4.4.7 Experimental site
The experiment was conducted on the farm of Suesnamiversity of
Technology. The chemical analysis was performethatCenter for Scientific and

Technological Equipment (CSTE) of Suranaree Unityersf Technology.
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4.4.8 Duration

The experiment on May, 2010 — September, 2010

45 Resultsand discussions

45.1 The concentration of estradiol, testoster one hor mone and cholesterol
in serum of meat goat

The mean concentrations of estradiol and testastetmrmone with
supplementation hormone or phytoestrogen fRweraria mirifica are show in Table
4.3. The result show the concentration of estraaiml testosterone in serum was not
significant difference among groups (P>0.05) (rafrgen 160.89 to 217.33 pmol/L)
while the concentration of testosterone in serumewearied from 1.05 nmol/L in
control group and 14.97 nmol/L in supplemented lsgsis estradiol and 22.03 nmol/L
in supplemented estradiol frofRueraria mirifica. The data of concentration of
estradiol and testosterone that data after adjwstar@ance with their initial
concentration shovowest of the testosterone compare with supplendehtemone
and phytoestrogen frorRueraria mirifica, whereas concentration of estradiol either
synthesis estradiol or phytoestrogen were not dserdestosterone in serum that
opposite to the studies by Ronde and Jong (201d)\Vaeber et al., (2001) who
reported that phytoestrogen decrease testostezvakih male.

The result of the total cholesterol in serum wad s@nificantly
difference among groups (P>0.05) ranged from 59t67 71.75 mg/dl that
supplementation of hormone or phytoestrogen wetesfiect on decrease cholesterol
in serum that contrast with Bachmann (1998) whoceamed the estradiol reduce

cholesterol levels in blood serum.
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Table 4.3 Effects of supplementation hormone or phytoestnoffem Pueraria

mirifica estradiol and testosterone level in serum of rgeats

Treatment*
Item SEM  P-value
T1 T2 T3
Estradiol (pmol/L) 160.89 197.04 217.33 24.61 0.67
Testosterone (nmol/L) 1.05 14.97 22.03 4.84 0.50
Cholesterol, mg/dl 66.04 71.76 59.58 3.09 0.33

*T1 = no hormone (control), T2 = injected synthesssradiol (released rate 200 pg/d), T3 =
supplemented phytoestrogen fréweraria mirifica 200 pg/d

4.5.2 The concentration of odorant fatty acidsin goat meat
The evaluated effect of supplementation hormonphgtoestrogen from
Pueraria mirifica were not significantly difference on odorant fadiyid in goat meat
(P>0.05) (Table 4.4). The result shown that thennmalorant fatty acid in this study
are 4-methyl-octanoic acid, 4-ethyl-octanoic acndl &-methyl-nonanoic acid were
not significant different (P>0.05) while the datzos/ supplemented either synthesis
estradiol or phytoestrogen froRueraria mirifica at 200 pug/d had lower than control
group but this concentrate are not yet clearlysttatsignificantly difference although
concentration of testosterone in supplemented hoemeas higher than control group
(Table 4.3), but there are not effect on incredme doncentration of main odorant
fatty acid as the report of Chemineau, (1987) wbmmented the factor of odor in

goat meat come from testosterone activity.
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Table 4.4 Effects of supplementation hormone or phytoestroffem Pueraria

mirifica on odorant fatty acid as percentage of total fatig in goat meat

Treatment*
Fatty acid SEM P-value
T1 T2 T3
Odorant fatty acid -- % of total fatty acid --
4-methyl-octanoic acid 0.027 0.005 0.005 0.010 0a5
4-ethyl-octanoic acid 0.007 0.004 0.008 0.001 0.224
4-methyl-nonanoic acid 0.040 0.032 0.021 0.005 ®.29

*T1 = no hormone (control), T2 = injected synthesstradiol (released rate 200 pg/d), T3 =
supplemented phytoestrogen fr&ueraria mirifica 200 pg/d

4.5.3 The concentration of fatty acid profilein goat meat

The mean of the fatty acid compositions from #tedy effect of
supplementation hormone or phytoestrogen fRareraria mirifica are show in Table
3.5. The supplemented synthesis estradiol groupssapplemented phytoestrogen
from Pueraria mirifica were not significantly difference on amount of to&FA
(P>0.05) compare with control group varied from230to 62.58% of total fatty acid
while caprylic acid (C8 : 0) of control group (18% of total fatty acid) was higher
than supplemented synthesis estradiol groups (9048 total fatty acid) and
supplemented phytoestrogen frdPoeraria mirifica groups (0.044% of total fatty
acid) (P<0.001). The caprylic acid is one of madyprofatty acid that are mention by
Tranquilan (2009) there are effect in the developinoé goaty odor and flavor in goat
meat. Thus, supplementation of hormone or phytogstr fromPueraria mirifica
had effect on decrease caprylic acid in goat nattpugh it is not main odor fatty

acid mention in goat meat.
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The amount monounsaturated fatty acid (MUFA) was significantly
different among group (P>0.05). The MUFA are rafrgen 31.7 to 33.16% of total
fatty acid, however, in this study the amount t@alyunsaturated fatty acid (PUFA)
(range from 5.64 to 6.63% of total fatty acid) axmhjugated fatty acid isomer in goat
meat were not significantly different either suppénted synthesis estradiol or
supplemented phytoestrogen frétmeraria mirifica (P>0.05).

Fatty acid ratio between PUFA and SFA was notigant difference
among group (P>0.05) the amount of PUFA/SFA raficsupplemented synthesis
estradiol group is 0.092% of total fatty acid wawer than control group (0.108% of
total fatty acid) and supplemented phytoestrogeamfiPueraria mirifica group
(0.109% of total fatty acid). In this study shove tRUFA/SFA ratio range from 0.09
to 0.10 was quite close to study of Madruga et (2009) who investigated
PUFA/SFA ratio of goat were from 0.08 to 0.09, hgerethis value are below the
suggestion by Wood et al. (2003) who recommendégevaf PUFA/SFA ratio above
0.4 to prevent illnesses associated with the copsomof fats. In addition, the study
of Williams (2000) reported the value of PUFA/SFatio around 0.1 is unbalanced
consumption of desirable fatty acid. While UFA/SFaio of all treatments were not
significantly different (P>0.05) range from 0.6@60.662% of total fatty acid.

In term of the (C18 : 0+C18 : 1)/C16 : O ratiattipresented the value of
possible beneficial effects of lipid which value® drom 2.1 to 3.6 for goat meat
(Banskalieva et al., 2000 and Rhee et al., 2000)itais strongly recommended that
ratio least 0.2 (Wood et al., 2003) or 0.12 asupper limit (Hoffman et al., 2003).
Moreover the lower ratio was described by Banskaliet al. (2000) in sheep meat
which varies from 0.07-0.26. While in this studysmaot significantly difference on

(C18: 0+C18: 1)/C16 : O ratio range from 2.32167 that is data of Thai native
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meat goat quite close to meat from Boer and Amglibian crossbredxSPRD goats

with values from 3.13 to 3.26 that reported by Maygr et al. (2009). Whereas, the

desirable fatty acid (DFA) value is index rick factrom food, in this study range

from 67.42 to 69.98% of total fatty acid also shine DFA value of Thai native meat

goat excellence close to Boer, Anglo Nubian andgsirg with SPRD goat meat that

mention by Banskalieva et al. (2000) and Rhee.€280D0).

Table 45 Effects of supplementation hormone or phytoestroffem Pueraria

mirifica on fatty acid profile as percentage of total fattyd in goat meat

Fatty acid

Treatment*
SEM  P-value

T1 T2 T3

Saturated Fatty Acid, SFA
Butryic (C4 : 0)
Caproic (C6 : 0)
Caprylic (C8: 0)
Capric Acid (C10: 0)
Lauric Acid (C12: 0)
Tridecanoic Acid (C13 : 0)
Myristic Acid (C14 : 0)
Pentadecanoic Acid (C15: 0)
Palmitic Acid (16 : 0)
Heptadecanoic Acid (C17 : 0)
Stearic Acid (C18: 0)
Arachidic Acid (C20: 0)
Behenic Acid (C22 : 0)
Tricosanoic Acid (C23 : 0)
Lignoceric Acid (C24 : 0)

--- % of total fatty acid--

0.134 0.194 0.211 0.020 0.205
0.031 0.026 0.035 0.004 0.664
1.508 0.043 0.044 0.014 <0.001
0.075 0.075 0.086 0.009 0.866
0.251 0.430 0.524 0.006 0.155
0.172 0.135 0.042 0.057 0.625
3562 4.436 4.455 0.332 @1
0.397 0.436 0.480 0.83 0.663
23.101 24.847 22.234 0.625 .063
1.205 0974 1.244 0.52 0.576
31.160 29.542 29.833 0.750 .660
0.230 0.326 0.315 0.035 542
0.093 0.139 0.124 0.013 9.38
0.114 0.107 0.279 0.04 .110
0.115 0.147 0.138 0.008 .297

Total SFA

61.422 62.580 60.232 0.765 0.337

Monounsaturated Fatty Acid, MUFA
Myristoleic Acid (C14 : 1)
Pantadecenoic Acid (C15: 1)

--- % of total fatty acid ---
0.124 0.116 0.141
0.043 0.178 0.078

0.0150.708
0.62 0.107
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Table 45 Effects of supplementation hormone or phytoestroffem Pueraria

mirifica on fatty acid profile as percentage of total fattyd in goat meat

(Cont.)
Fatty acid Treatment® SEM  P-value
T1 T2 T3
Monounsaturated Fatty Acid, PUFA --- % of total fatty acid--
Palmitoleic Acid (C16 : 1) 2.810 2446 2.176 0.196 0.053
Heptadecenoic Acid (C17 : 1) 0.982 1401 2165 034 0.072
Elaidic Acid (C18 : 1n%t) 0.271 0.254 0.195 0.029 .571
Oleic Acid (C18 : 1n9c) 27.063 26.420 27.949 0.8670.550
Eicoenioic Acid (C20: 1) 0.081 0.120 0.076 0.011 .158
Erucic Acid (C22 : 1n9) 0.113 0.166 0.142 0.013 a2
Nervonic Acid (C24 : 1) 0.1117 0.131 0.130 0.010 70
Total MUFA .- 31.739 33.160 0.774 0.581
Polyunsaturated Fatty Acid, PUFA --- % of total fatty acid--
Linolelaidic Acid (C18 : 2n6t) 0.236 0.190 0.182 06  0.385
Linoleic Acid (C18 : 2n6c) 1528 1584 1909 0.100 0.258
Gamma-Linolenic Acid (C18 : 3n6) 0.039 0.053 0.04Q.008 0.741
Alpha-Linolenic Acid (C18 : 3n3) 0.138 0.062 0.25®.051  0.338
Eicosedienoic Acid (C20: 2) 0.756  0.127 0.475 0.89 0.427
Eicosatrienoic Acid (C20 : 3n6) 0.160 0.249 0.129.026 0.065
Eicosatrienoic Acid (C20 : 3n3) 0.106 0.127 0.116.018 0.806
Arachidonic Acid (C20 : 4n6) 1619 1250 0.823 0.31 0.606
Eicosapentaenoic Acid (C20 : 5n3) 0.357 0.345 0.320047 0.945
Docosadienoic Acid (C22 : 2) 0.528 0.093 0.652 0.4 0.639
Docosahexaenoic Acid (C22 : 6n3) 0.450 0.192 0.242067 0.117
Conjugated Linoleic Acid Isomers, CLA  --- % of total fatty acid---
cis-9, trans-11 CLA (C18: 2) 0.250 0.236 0555 0M@ 0.166
trans-10 cis-12 CLA (C18: 2) 0.135 0.287 0.437 968.0 0.404
cis-9, cis-11 CLA (C18: 2) 0.114 0.128 0.268 0.0450.305
trans-9, trans-11 CLA (C18: 2) 0.123 0.148 0.284039 0.064
Total PUFA 6.632 5.640 6.574 0.482 0.662
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Table 45 Effects of supplementation hormone or phytoestroffem Pueraria

mirifica on fatty acid profile as percentage of total fattyd in goat meat

(Cont.)
Treatment*
Fatty acid SEM  P-value
T1 T2 T3
PUFA/SFA 0.108 0.092 0.109 0.008 0.639
UFA/SFA 0.629 0.606 0.662 0.020 0.543
(C18: 0+C18: 1)/C16: 0 2550 2.310 2.670 0.099 0.354
DFA 69.979 67.417 69.667 0.612 0.180

2P Means with different superscript letters in thensarow differ significantly*T1 = no
hormone (control), T2 = injected synthesis estradiieleased rate 200 pg/d), T3 =
supplemented phytoestrogen frémeraria mirifica 200 ug/d; DFA = desirable fatty acids
= MUFA+PUFA+C18 : 0.

4.5.4 Carcass characteristics and car cass composition

The investigation of effects of supplementationnhane or phytoestrogen
from Pueraria mirifica on carcass characteristics and carcass compoaitsopresented
in Table 4.6. The carcass characteristics of supgited synthesis estradiol hormone
and phytoestrogen frofueraria mirifica were not significant difference (P>0.05) with
control group. The generally mean dressing pergentior various goat breeds
worldwide varied between 38 to 44% (Devendra ance@vit983; Kadim et al., 2004).
Hot dressing percentage in this study varies from348 to 44.83% while many
researchers reported that dressing percentagesviaom 39 to 55% (Kebede et al.,
2008; Pinkerton et al., 1994; Simela et al., 208&yarya, 1998; Daskiran et al., 2006;
Hailu et al., 2005).

However, dressing percentage might be affectednigyty body weight or
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the amount of rumen, intestine guts, and organisetancluded in dressed carcass or
removal of some visceral organs in hot carcass unmeasent might be resulted in
different dressing percentages (Bhattacharyya andnK1988; Kebede et al., 2008).
Therefore, the lower dressing percentage in thidysimight be not included kidney and
pelvic fat in this determination, unlike with Daskn et al. (2006) who included
kidneys, pelvic fat and testicles in hot carcassasneements which in turn affected
dressing percentages. In the term of mean of car@mposition base on percent live

weight of all treatments were not difference (P30(.0

Effects of supplementation hormone or phytoestrogen
from Pueraria mirifica on carcass charecteristic
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Figure4.1 The carcass characteristics of meat goats withlsogented hormone

or phytoestrogen from Pueraria mirifica
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Table 4.6 Effects of supplementation hormone or phytoestroffem Pueraria

mirifica on carcass characteristics and carcass compositimeat goats

Treatment
[tem SEM P-value
T1 T2 T3
Live weight, kg 19.30 16.96 17.43 0.65 0.13
Carcass weight, kg 6.58 7.45 7.44 0.22 0.26
Cool weight, kg 6.38 6.92 6.95 0.22 0.53
Backfat, mm 2.49 2.82 2.73 0.25 0.87
REA, cnf 7.97 8.89 8.79 0.16 0.11
HDP (%) 35.35 44.84 40.35 1.31 0.19
CDP (%) 34.26 41.63 38.82 1.18 1.31
-------------------- % Liveweght--------------------

Hind leg 11.13 12.94 13.06 0.45 0.20
Font leg 7.93 8.81 8.45 0.42 0.70
Loin 2.16 2.43 2.47 0.15 0.68
Rip 13.53 14.93 13.73 0.76 0.73
Head 6.92 7.89 7.63 0.27 0.36
Skin 7.33 8.72 8.44 0.45 0.44
Leg 2.20 2.48 2.37 0.07 0.27
Kidney 0.27 0.29 0.28 0.01 0.69
Spleen 0.12 0.14 0.15 0.02 0.66
Liver 1.57 1.68 1.63 0.05 0.73
Lung 0.93 0.78 1.02 0.07 0.41
Heart 0.33 0.36 0.37 0.02 0.70
Fat 1.25 1.01 1.34 0.13 0.57

*T1 = no hormone (control), T2 = injected synthesss$radiol (released rate 200 pg/d ), T3 =
supplemented phytoestrogen fr&tueraria mirifica 200 pg/d in diet; HDP = Hot dressing

percentage; CDP = Cool dressing percentage; REf =y area
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455 Meat quality

The mean of meat quality proportion of supplememtahormone or
phytoestrogen fronPueraria mirifica are show in Table 4.7. There was no difference
on meat color components on loin, font of leg erdhof leg (P>0.05). The %drip loss
of loin, font of leg and hind of leg were not sifycantly difference (P>0.05)The
ultimate pH is determined 24 hours post slaugherevsignificantly different among
groups with control group (5.72) that lower tharpglemented synthesis estradiol
group (5.87) and supplemented phytoestrogen fRueraria mirifica group (5.86)
(P<0.05). The pbk of this study is still in the range of normal pldlwe of meat
which the good quality meat usually has a pH oft6.4.7 which pH value of meat
with above 6 is generally considered unsuitablestofage because of the favorable
development of proteolytic microorganism. The aditpH (pH) is determined 45
minutes post slaughter were not significantly défe among group (varied from 6.83
to 6.87) (P>0.05).

4.5.6 Chemical composition of raw goat meat

The results show that supplementation of hormonghgtoestrogen from
Pueraria mirifica at 200 pug/d did not affect the chemical compositionraf goat
meat (P>0.05) mean of moisture percentage 76.48bkopta1.11%, crude protein of
20.14%, and fat of 0.57%. Madruga et al. (2000pr&gul that lipid deposition in goat
carcass only occurs when the animal reaches maturia body weight of about 40
kg. Thus, the lower values for ether extract irs thiudy could be related due to the
younger goats. Moreover, meat samples were analggedart of the longissimus

muscle which a relatively slim fat content in Thative goat meat.
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Table 4.7 Effects of supplementation hormone or phytoesmoffem Pueraria

mirifica on meat quality of meat goats

Treatment*
Item SEM P-value
T1 T2 T3

Color of loin

L* 53.56 54.52 50.23 0.89 0.17

a* 13.26 12.73 13.44 0.38 0.74

b* 4.86 4.94 4.78 0.32 0.98
Color of font leg

L* 53.40 52.56 51.59 0.81 0.67

a* 10.52 10.80 10.86 0.33 0.90

b* 3.37 2.57 2.39 0.24 0.26
Color of hind leg

L* 48.85 51.02 47.75 0.75 0.25

a* 12.17 11.30 11.91 0.36 0.62

b* 4.72 3.27 4.08 0.31 0.21
%Drip loss

Loin 2.45 2.12 1.86 0.11 0.14

Font of leg 1.90 1.77 1.66 0.10 0.64

Hind of leg 2.58 2.05 2.43 0.19 0.54
pHo 6.83 6.88 6.83 0.02 0.55
pH24 572 5.88 5.87 0.02 0.01

2 Means with different superscript letters in thensarow differ significantly; *T1 = no
hormone (control), T2 = injected synthesis estriadieleased rate 200 pg/d ), T3 =
supplemented phytoestrogen frdhueraria mirifica 200 pg/d in diet; L*, a*, b* :

chroma-meter value L* = Lightness, a* = Redness; Yellowness
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Results of the moisture and crude protein contentie raw goat meat
fall within the range reported by Marichal et &003), i.e. 76 to 78% moisture and
18 to 20% CP. Ash contents of goat meat recordedisnstudy was similar to those
(1.1 to 1.2%) reporte by Babider et al. (1990) dotnson et al. (1995). Thus results
from this study suggest that supplementation abdsil either synthesis estradiol or
phytoestrogen fromPueraria mirifica at 200 mcg/d did not affect chemical
composition of goat meat. Although Aricetti, et §2008) reported that protein
deposition is related to concentration of testastey but the result of this study did

not agree with their report.

Table 4.8 Effects of supplementation hormone or phytoesmoffem Pueraria

mirifica on chemical composition of raw goat meat

Treatment*
Item SEM P-value
T1 T2 T3
Moisture (%) 77.05 76.81 75.55 0.34 0.22
Dry mater (%) 22.95 23.19 24.45 0.34 0.22
Ash (%) 1.08 1.12 1.12 0.01 0.33
Ether extract (%) 0.58 0.51 0.62 0.06 0.75
Crude protein (%) 19.40 20.07 20.97 0.33 0.14

*T1 = no hormone (control), T2 = injected synthess¢radiol (200 pg/d), T3 = supplemented
phytoestrogen frorRueraria mirifica at 200 pg/d in diet

4.5.7 Feed intake and Growth performance
The effects of supplementation of hormone or plstrogen from
Pueraria mirifica on feed intake and growth performance are showmable 4.9.
Daily total intake, expressed in terms of g/d, g@/ and g/kg BW-"°were not
significantly different (P>0.05) among treatmenithie average of total daily feed

intake of between 50.27 to 52.71 g/kgB®
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Although the ADG of goats from the control grouppegred to be
higher than those from the treatment groups, thekees (averaged 25.05 g/d) were
not statistically significant. However, the data safpplemented synthesis hormone
showed lower gain (19.34 g/d) than other groupt thaght cause injectiorf the
hormone causes the animal stress and can restiieifeed intake and gain of the
animal Torres and Nowson (2007) reported that stresgappto alter overall food
intake in two ways, resulting in under- or overiegt which may be influenced by
stressor severity. Feed conversion ratio (FCR) azdtg was not affected by either
supplementation of synthesis estradiol or phytogsin from Pueraria mirifica.
(Table 4.9 and Figure 4.3). The mean of overall F@Rged from 19.2 to 24.8.
Although supplementation of estradiol has resulteéddition cost, results of this
study show that the cost per BW gain was not sSicanitly different (P>0.05) among
treatment (Table 4.9). Although supplementationesfradiol either synthesis or
phytoestrogen was not negative result on performameeat goat, but the data show

lowest cost/gain in control group (79.56 bath/kgBW)
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Table 4.9 Effects of supplementation hormone or phytoesmoffem Pueraria

mirifica on feed intake and growth performances in meatisgoa

Treatment*
[tem SEM P-value
T1 T2 T3

Initial weight, kg 17.04 16.50 17.88 0.55 0.60
Final weight, kg 20.33 18.67 20.83 0.46 0.17
ADG, g/d 29.39 19.34 26.41 1.99 0.14
Overall Feed

Intake, g/d 503.54 451.23 512.51 21.41 0.47

%BW 2.49 2.42 2.47 0.10 0.97

g/kg BW-"* 52.72 50.27 52.64 2.13 0.87
FCR

Concentrate 10.47 13.62 12.12 1.03 0.48

Roughage 8.79 11.22 10.04 1.36 0.77

Overall 19.26 24.83 22.17 2.26 0.61
Cost/gain, bath/kgBW 79.56 103.51 92.14 7.82 0.48

*T1 = no hormone (control), T2 = injected synthesssradiol (200 pug/d), T3 = supplemented

phytoestrogen frorueraria mirifica at200 pg/d
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Effccts of supplementation hormonce or phytoestrogen
from Pueraria mirifica on feed intake
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Figure4.2 The feed intake of meat goats with supplementechboe or

phytoestrogen frorRueraria mirifica

Effects of supplementation hormone or phytoestrogen
from Pueraria mirifica on feed conversion ratio
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Figure 4.3 The feed conversion ratio of meat goats with suppl@ed hormone

or phytoestrogen frorAueraria mirifica
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4.6 Conclusions

The concentrations of estradiol and testosteromsdioe with supplementation
hormone or phytoestrogen frofueraria mirifica were not significant difference
among groups (P>0.05) while the concentration sfosterone in serum in control
group was lowest compare with supplemented hormamé phytoestrogen from
Pueraria mirifica group. In addition the concentration of estraddher synthesis
estradiol or phytoestrogen were not decrease tesboe in serum. The total
cholesterol in serum was not significantly diffecenamong groups (P>0.05) that
supplementation of hormone or phytoestrogen weteffiect on decrease cholesterol
in serum.

The odorant fatty acid in this study are 4-meibgianoic acid, 4-ethyl-octanoic
acid and 4-methyl-nonanoic acid were not significdiiferent (P>0.05) while the
data show supplemented either synthesis estradiphgtoestrogen fronPueraria
mirifica at 200 pg/d had lower than control group but tteacentrate are not yet
clearly statistic significantly difference. Altholmghe concentration of testosterone in
supplemented hormone was higher than control grobup,there are not effect on
increase the concentration of main odorant fatig ac

The fatty acid compositions of supplemented sithestradiol groups and
supplemented phytoestrogen frétaeraria mirifica were not significantly difference
on amount of total SFA (P>0.05) compare with cdngy@up. While caprylic acid
(C8: 0) of control group was higher than suppleteérsynthesis estradiol groups and
phytoestrogen fronPueraria mirifica groups (P<0.001). The caprylic acid is one of
many odors fatty acid are mention to effect in tlevelopment of goaty odor and

flavor in goat meat. Thus, supplementation of harenar phytoestrogen from
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Pueraria mirifica had effect on decrease caprylic acid in goat nadtiough it is not
main odor fatty acid mention in goat meat.

The amount MUFA, PUFA and conjugated fatty agdmer were not
significantly different among group (P>0.05).Moreo\the fatty acid ratio between
PUFA and SFA was not significant difference amongug (P>0.05), while
UFA/SFA ratio of all treatments were not signifitlgrdifferent (P>0.05). In addition
the (C18 : 0+C18 : 1)/C16 : O ratio and DFA vallmatt presented the value of
possible beneficial effects of lipid were not sigrantly difference. The carcass
characteristics and carcass composition were mgifwant difference (P>0.05)
among group.

Supplementation hormone or phytoestrogen frieueraria mirifica was no
difference on meat color components, %drip loss0(@5). The phHs were
significantly different among groups with contrabgp that lower than supplemented
synthesis estradiol group and supplemented phytmgsi from Pueraria mirifica
group (P<0.05). However the pHof this study is still in the range of normal pH
value of meat. The pHand the composition of raw goat meat were notifsogmtly
different among group (P>0.05).

The feed intake and growth performance were nghifstantly different
(P>0.05) among treatmentseed conversion ratio (FCR) and cost/gain were not
affected by either supplementation of synthesigadiil or phytoestrogen from
Pueraria mirifica. Although, the supplementation of estradiol eithgntlsesis or
phytoestrogen form had not negative result on perdmce in meat goat, but the

cost/gain of control group was lowest compare wither group.
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4.7 Implication

The study of xenoestrogen (synthesis estradiol ahgtoestrogen from
Pueraria mirifica ) in this experiment which is one of two way tacoeEase odorant
fatty acid that come from the testosterone activitye result shown the xenoestrogen
was not effect on odorant fatty acid, although ¢bacentration of testosterone was
increase in supplemented xenoestrogen. In the @mpioi author, cause of the result
not clearly decrease odorant fatty acid might tbeel of xenoestrogen was not
sufficient to significant difference. Moreover tegnthesis estradiol was not different
effect on odorant compare with phytoestrogen fiemeraria mirifica. Therefore the
increasing levels of phytoestrogen frd?araria mirifica in the experiment Il need

to study further.

4.8 References

Acharya, R. (1988). Goat breeding and meat prodaoctin Preceeding of the
International Workshop on Goat Meat Production in Asia, Tando Jam
(Pakistan). 12-18 Mar 1988.

Adams, N. R. (1995). Detection of the effects oftplstrogens on sheep and cattle.
Journal of animal science, 73:5 : 1509-1515.

AOAC. (2000). Meat and Meat products. In: OfficidMMethods of Analysis.
Association of Official Analytical ChemistsInc. Gaithersburg, USA.

Aricetti, J.A., Rotta, P.P., Prado, R., Perotto, Moletta, J.L., Matsushita, M., and
Prado, I. (2008). Carcass characteristics, chensmaposition and fatty acid
profile of Longissimus muscle of bulls and ste@nsshed in a pasture system.

Asian-Australasian Journal of Animal Science. 21(10) : 1441-1448.



105

Babiker, S., El Khider, I., and Shafie, S. (1990hemical composition and quality
attributes of goat meat and laniNbeat science, 28(4) : 273-277.

Banskalieva, V., Sahlu, T., and Goetsch, A.L. (90G&tty acid composition of goat
muscles and fat depots: a revie8mall Ruminant Research. 37(3) : 255-
268.

Bhattacharyya, N. and Khan, B. (1988). Goat meadiyction in India. IrPreceeding
of the International Workshop on Goat Meat Production in Asia, Tando
Jam (Pakistan). 12-18 Mar 1988.

Chemineau, P. (1987). Possibilities for using buckstimulate ovarian and oestrous
cycles in anovulatory goats-a reviewivestock Production Science, 17 :
135-147.

Daskiran, 1., Askin, K., and Mehmet, B. (2006). &jater and carcass characteristics
of Norduz male kids raised in either intensive astpre conditionsPakistan
Journal of Nutrition. 5(3) :274-277.

de Ronde, W., and de Jong, F. H. (2011). Aromaitasbitors in men: effects and
therapeutic optionskReproductive Biology and Endocrinology, 9(1) : 93-
100.

Devendra, C., and Owen, J. (1983). Quantitative gudlitative aspects of meat
production from goatsNorld Animal Review, 47(2) : 19-29

Dhanda, J., Taylor, D., and Murray, P. (2003). PariGrowth, carcass and meat
quality parameters of male goats: effects of gemmtand liveweight at
slaughterSmall Ruminant Research. 50(1) : 57-66.

Enser, M., Hallett, K., Hewitt, B., Fursey, G., awtbod, J. (1996). Fatty acid content
and composition of English beef, lamb and porke#dil. Meat Science. 42(4)

: 443-456.



106

Fisher, A. and De Boer, H. (1994). The EAAP staddarethod of sheep carcass
assessment. Carcass measurements and dissectoedymes report of the
EAAP working group on carcass evaluation, in coapen with the CIHEAM
instituto agronomico Mediterraneo of Zaragoza ahd CEC directorate
general for agriculture in Brusselsivestock Production Science. 38(3) :
149-1509.

Hara, A. and Radin, N.S. (1978). Lipid extractioh tssues with a low-toxicity
solvent.Analytical Biochemistry, 90(1) : 420-426.

Johnson, B., Anderson, P., Meiske, J., and Day¥n(1996). Effect of a combined
trenbolone acetate and estradiol implant on feegktformance, carcass
characteristics, and carcass composition of feestixdrs.Journal of animal
science, 74(2) : 363-371.

Johnson, D., Eastridge, J., Neubauer, D., and Ma&ao®. (1995). Effect of sex class
on nutrient content of meat from young goddurnal of animal science,
73(1) : 296-301.

Kadim, I., Mahgoub, O., Al-Ajmi, D., Al-Magbaly, RAI-Sagri, N., and Ritchie, A.
(2004). An evaluation of the growth, carcass ana@tnggiality characteristics
of Omani goat breed$l eat science. 66(1) : 203-210.

Kebede, T., Lemma, T., Dinka, H., Guru, M., anda$jsA. (2008). Growth perfor-
mance and carcass characteristics of Arsi-Balesgoastrated at different
agesJournal of Cell and Animal Biology. 2(11) : 187-194.

Kellermeier, J., Tittor, A., Brooks, J., Galyean,,Mates, D., Hutcheson, J., Miller,
M. (2009). Effects of zilpaterol hydrochloride withr without an estrogen

trenbolone acetate terminal implant on carcastsfreetail cutout, tenderness,



107

and muscle fiber diameter in finishing stee¥surnal of animal science,
87(11) : 3702-3711.

Madruga, M., Arruda, S., Narain, N., and Souzg2000). Castration and slaughter-
age effects on panel assessment and aroma compofltids “mestico” goat
meat.Meat science. 56(2) : 117-125.

Madruga, M.S., Stephen Elmore, J., Dodson, A.Td &mottram, D.S. (2009).
Volatile flavour profile of goat meat extracted lithree widely used
techniqueskFood Chemistry. 115(3) : 1081-1087.

Marichal, A., Castro, N., Capote, J., Zamorano, &g Argiello, A. (2003). Effects
of live weight at slaughter (6, 10 and 25 kg) oth &arcass and meat quality.
Livestock Production Science, 83(2) : 247-256.

Metcalfe, L. and Schmitz, A. (1961). The rapid @oegtion of fatty acid esters for gas
chromatographic analysié.nalytical Chemistry. 33(3) : 363-364.

Morrison, W.R. and Smith, L.M. (1964). Preparatmifatty acid methyl esters and
dimethylacetals from lipids with boron fluoride—rhahol. Journal of Lipid
Research. 5(4) : 600-608.

Moutsatsou, P. (2007). The spectrum of phytoestr®ge nature: our knowledge is
expandingHormones Athens Journal, 6(3) : 173.

Nichols, W., Galyean, M., Thomson, D., and Hutcmesb (2002). Review: Effects of
steroid implants on the tenderness of beEhe Professional Animal
Scientist, 18(3) : 202-210.

Oqilvie, M., Faltin, E., Hauser, E., Bray, R., aklbekstra, W. (1960). Effects of
stilbestrol in altering carcass composition anddfé& performance of beef
steersJournal of animal science, 19(4) : 991-1001.

Pinkerton, F. (1994). A survey of prevalent produtiand marketing practices in



108

meat goats of southern origiBlRDC publication.

Rhee, K., Waldron, D., Ziprin, Y., and Rhee, K. @@). Fatty acid composition of
goat diets vs intramuscular fél.eat science. 54(4) : 313-318.

Sen, A., Santra, A., and Karim, S. (2004). Carcgeid, composition and meat
quality attributes of sheep and goat under semiapititions.Meat science,
66(4) : 757-763.

Simela, L., Webb, E.C., and Bosman, M. (2008). Astakility of chevon from kids,
yearling goats and mature does of indigenous Sédfitican goats:A case
study.

Steel, R. and Torrie, J. (1980). Prnciples and &tores of StatisticA Biometrical
Approach: McGraw-Hill. New York.

Torres, S. J., and Nowson, C. A. (2007). Relatignbktween stress, eating behavior,
and obesityNutrition, 23(11) : 887-894.

Ulker, H., Gokdal, O., Temur, C., BugiaC., Oto, M., deavila, D., and Reeves, J.
(2002). The effect of immunization against LHRH body growth and
carcass characteristics in Kargkam lambs.Small Ruminant Research.
45(3) : 273-278.

USDA. (2005). Dietary guidelines for Americans. Aahle from http://www.
health.gov/dietar yguidelines/dga2005/document/, accessed at 16 June 2005.

Vaya, J., and Tamir, S. (2004). The relation betwé#ee chemical structure of
flavonoids and their estrogen-like activitigSurrent medicinal chemistry,
11(10) : 1333-1343.

Weber, K., Setchell, K., Stocco, D., and Lephart, 2001). Dietary soy-

phytoestrogens decrease testosterone levels asthfgroveight without



109

altering LH, prostate 5alpha-reductase or testicudgeroidogenic acute
regulatory peptide levels in adult male Sprague-legwats. Journal of
Endocrinology, 170(3) : 591-599.

Woods, V.B. and Fearon, A.M. (2009). Dietary sosroé unsaturated fatty acids for
animals and their transfer into meat, milk and egysreview. Livestock

Science. 126(1) : 1-20.



109

CHAPTER YV
EFFECTSOF DIFFERENT LEVEL OF
PHYTOESTROGEN FROM Pueraria mirifica ON
PERFORMANCE, CARCASSCHARECTERISTIC,
MEAT QUALITY AND ODORANT FATTY ACIDS

IN GOAT MEAT

5.1 Abstract

The objective of this study was to evaluate thieot$ of different levels of
phytoestrogen fromPueraria mirifica on performance, carcass quality and odorant
fatty acids in goat meat. The experiment consistedive treatments; that is goats
were offered rice stravad-libitum as roughage source and commercial concentrate
pellet plus different levels (0, 250, 500, 750 d@00 pg/d) of phytoestrogen from
Pueraria mirifica in the dietsThe supplementation phytoestrogen frétaeraria
mirifica at 0, 250, 500, 750 and 1000 pg/d in diet wetesignificantly difference on
concentration of estradiol and testosterone hormongerum of meat goat among
groups (P>0.05). Total cholesterol in serum wasi@ant different with increased
guadratically with increasing phytoestrogen indiet (P>0.05).

The effect of supplemented phytoestrogen freueraria mirifica at 0, 250,
500, 750 and 1,000 pg/d in diet were linear deereamorant fatty acid in goat meat

with increase phytoestrogen frdPaieraria mirifica (P<0.05). The main of odorant
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fatty acid was higher 4-methyl-octanoic acid thatheo groups while the
supplemented phytoestrogen fréueraria mirifica at 1,000 pg/d in diet was lowest
4-methyl-octanoic acid than other group. The suppleted phytoestrogen from
Pueraria mirifica at 1,000 pug/d in diet was lowest 4-ethyl-octarasid than other
groups. The 4-methyl-nonanoic acid of the contrabugp was highest 4-methyl-
nonanoic acid than other group, while the suppldéatephytoestrogen froRueraria
mirifica at 1,000 pg/d in diet was lowest 4-methyl-nomaaoid than other groups.

The fatty acid compositions were not significardlfference on amount of total
SFA, MUFA and PUFA (P>0.05). While, lauric acid @€10) and tridecanoic acid
(C13 : 0) were significantly difference among grsufP<0.05). (P>0.05). The
supplemented phytoestrogen frétaeraria mirifica in diet were difference on alpha-
linolenic acid (C18 : 3n3) with decreased cubic,ilethe conjugated fatty acid
isomer (cis-9, cis-11 CLA) also was difference withreased linear and quadratic as
increase supplemented phytoestrogen fRugraria mirifica in diet.

In the term of the possible beneficial effectsipfls ratio are the (C18 : 0+C18
: 1)/C16 : 0 value in this study was not differenegiile the desirable fatty acid
(DFA) in this study shows the excellence level elds Boer, Anglo Nubian and
crossing with SPRD goat meat. The PUFA/SFA and @A ratio and of
supplemented were not significant difference amgraup (P>0.05) with increasing
phytoestrogen fronfPueraria mirifica in diet. The increasing level of phytoestrogen
from Pueraria mirifica at 0, 250, 500, 750 and 1000 pg/d in diet wetesignificant
difference (P>0.05) on either carcass charactesisti carcass composition.

Supplementation of 1000 pg/d phytoestrogen hgtdenia* value for front of

leg meat than control group (P<0.05) gut not tHeeotreatment groups. While L*

and b* values, %drip loss of meat at loin, frontegf and hind of leg, pfnd pH4
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were not significantly different among groups (F05).

Daily feed intake and growth performance (P>0.08ye not affected by the
different treatment groups but result showed thadt qper kg gain in treatment
supplemented with phytoestrogen at 1000 pg/d wgisehithan the other groups. No
difference (P>0.05) were detected among treatmentscarcass and carcass
composition.

Key words: Pueraria mirifica, phytoestrogen, Performance, Carcass, Meat guality

Goat meat

5.2 Introduction

Pueraria mirifica (White Kwao Krua) is Thai native herbal plant cooim
species found mainly in the northern and westerrt p& Thailand. The tuber
accumulates “phytoestrogens” (Hormone from Plah&) @are beneficial and can be
used for medicinal, food supplementary and cosmetic

The phytoestrogen irPueraria mirifica differs from other phytoestrogens
because the miroestrol and deoxymiroestrol in Poeraria mirifica possess high
estrogenic activity due to structural similarity ®stradiol. It was found that
supplementation of phytoestrogen froRueraria mirifica at 200 pg/d of goat
(Experiment 1I) did not significantly affecting thgoats, presumably due to the low
concentration of phytoestrogen froRueraria mirifica used. The objective of this
experiment is to investigate the effect of suppletimg higher level of phytoestrogen
from Pueraria mirifica on performance, carcass quality and odorant faitysan goat

meat.
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5.3 Objectives

This experiment was carried out to examine theotdf of different level of
phytoestrogen fromPueraria mirifica on performance, carcass quality and odorant

fatty acids in goat meat.

5.4 Materialsand Methods

5.4.1 Experimental design and treatment

Thirty 8 months old male crossbred (Thai nativeg-Nubian) goats
were used in this study. Goats were maintaineduarantine for two weeks after
arrival at the experimental farm and were treatmdeikternal and internal parasites.
Animals were randomly divided into 5 groups witR goats per group (treatment) in
a completely randomized design (CRD) (Table 5.&acHtreatment was consisting of
six goats and the treatment varied to level of péstrogen fronPueraria mirifica.
Blood samples were collected at the beginning amtl & experiment for evaluate
determination of testosterone and estradiol horsone

All animals were offered rice straad libitum supplemented with

concentrate (16% CP) 1.5% (BW). Animals were weighefore feeding, weekly and
daily dry matter intake (DMI) was recorded. Six tpo@rom each treatment were
randomly selected and slaughtered for carcass avatufollowing the procedure of

Dhanda et al. (2003a) at the end of experimentabge
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Table5.1 Experimental treatments.

Groups Treatments

T1 (control)  Without phytoestrogen

T2 Supplemented with phytoestrogen frBoeraria mirifica at 250 pg/d
T3 Supplemented with phytoestrogen frBoeraria mirifica at 500 pg/d
T4 Supplemented with phytoestrogen frBoeraria mirifica at 750 pg/d
T5 Supplemented with phytoestrogen frBoeraria mirifica at 1000 pg/d

Goats were offered rice straad libitum and supplemented with
concentrate. The chemical composition of the corsrakipellet concentrate, rice

straw andPueraria mirifica used for the experiment are shown in Table 5.2.

Table 5.2 Chemical composition of experimental diet (%DM)

Roughage Pueraria
Item Concentrate , .
(Ricestraw) mirifica
—————— %DM

Crude protein 16.43 2.48 10.45
Ether extract 4.03 0.58 0.45
Ash 6.08 14.14 2331
Neutral detergent fiber (NDF) 46.71 66.52 38.92
Acid detergent fiber (ADF) 29.81 47.25 13.01

5.4.2 Slaughtering and car cass evaluation
The slaughtering and carcass evaluation were geahand measured in
the same way as described in chapter IllI.
5.4.3 Meat quality attributes

All the parameter of meat quality was analysetham same as described

in chapter III.
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5.4.4 Chemicalsanalysisand calculation
The chemical compositions of experiment diet amelat sample were
determined in the same way as described in chpter
5.4.5 Musclefatty acid evaluation by Gas chromatography (GC)
The analysis process of fatty acid in meat samjals description in the
chapter Il
5.4.6 Statistical Analysis
The data were analysis as completely randomizsigd (CRD) (Steel
and Torrie 1980) In order to compensate for difiees in live weight at the start of
the experiment, initial body weight was used a®adate adjustment factor for the
analysis of data on live animals (final body wejgheight gain, feed consumption).
Similarly live weight was used as a covariateuatipent factor for
analysis of data on carcass yield (carcass wedjelssing percentage and carcass
composition). (Ulker et al., 2002) The initial cheterol, estradiol and testosterone
level in serum were used as covariate adjustmestbrfafor analysis of data on
cholesterol, estradiol and testosterone level mirseof animals. Statistical analysis
was performed with the general linear model proced®®ROC GLM), difference
among treatments means were used to examine thenses (linear, quadratic, cubic
and quartic) to increased supplement level of pgsttogen fronPueraria mirifica in
the diets. A significance level of P<0.05 was usedifferentiate between means with
SPSS11 program.
5.4.7 Experimental site
The experiment was conducted on the farm of SGwesn University of
Technology. The chemical analysis was performethatCenter for Scientific and

Technological Equipment (CSTE) of Suranaree Unitxecs Technology.
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5.4.8 Duration

The experiment on January, 2011 — May, 2011

5.5 Results and discussions

5.5.1 Theconcentration of estradiol, testosterone hormone and cholesterol in
serum of meat goat

The mean of estradiol and testosterone hormonsupplementation
phytoestrogen fronfPueraria mirifica at 0, 250, 500, 750 and 1000 pg/d are show in
Table 5.3. The result show the concentration ofadgtl in serum with increasing
phytoestrogen were not significantly difference aggroups (P>0.05).

The concentration of testosterone in serum of nuzt were not
significant difference effect with increasing phgstrogen (P>0.05). The orthogonal
polynomial contrast analysis show the level of pbegtrogen has not effect on either
concentration of estradiol or testosterone in ngeat serum (P>0.05).

The total cholesterol in serum were significantifference(P<0.05) with
increasing phytoestrogen froRueraria mirifica at 0, 250, 500, 750 and 1000 pg/d in
diet. The phytoestrogen at 500 pug/d was highet tbtalesterol than other group but
not difference with the supplemented phytoestragied, 250 and 750 pug/d. Whereas,
the supplemented phytoestrogen at 1000 pg/d wasrltatal cholesterol than other
group but not difference with control group and Hupplemented phytoestrogen at
750 pg/d. In addition, the orthogonal polynomiahirast analysis was showed the
total cholesterol in serum was significant quadraincrease with increased

phytoestrogen



Table 5.3 Effects of different level of phytoestrogen frdtueraria mirifica on estradiol, testosterone level and cholesitessrum

of meat goats

Treatment* P-value
ltem SEM
T1 T2 T3 T4 T5 L Q C Oy
Estradiol (pmol/L) 186.50 144.52 151.47 153.61 1349. 11.44 ns nNns ns ns
Testosterone (nmol/L) 1.01 1.65 0.78 1.96 1.59 1.76 ns ns ns ns
Cholesterol, mg/d| 56.2F 76.66 85.89 60.6E° 46.268 3.67 ns * ns ns

*T1 = Control; T2 = Supplemented with phytoestrogesm Pueraria mirifica at level 250 pug/d; T3 = Supplemented with phstiogen from
Pueraria mirifica at level 500 pg/d; T4 = Supplemented with phstregien fromPueraria mirifica at level 750 pg/d; TS = Supplemented with

phytoestrogen frorRueraria mirifica at level 1000 pg/d; L = linear; Q = quadratic: Cubic; Q = quartic.

oTT
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5.5.2 The concentration of odorant fatty acidsin goat meat

Table 5.4 shown that the evaluated effect of smpphted phytoestrogen
from Pueraria mirifica at 0, 250, 500, 750 and 1,000 pg/d were sigmitig
difference on odorant fatty acid in goat meat (BSD. The 4-methyl-octanoic acid
which the one of three main odorant fatty acidhis studies was linear decrease with
increase phytoestrogen froRueraria mirifica (P<0.05), the phytoestrogen at 250
pa/d in diet group was higher (0.086% of totalyfattid) than other groups, but not
difference with control group (0.126% of total fatbcid) and supplemented
phytoestrogen at 500 pg/d group (0.038% of tot#y f&cid). While the supplemented
phytoestrogen at 1,000 pg/d was lowest 4-methyramt acid (0.008% of total fatty
acid) than other group, but not significantly diface with supplemented
phytoestrogen at 500 and 750 pg/d group.

In the term of 4-ethyl-octanoic acid and 4-methghanoic acid also were
linear decrease with increase phytoestrogen. Thia dhowed the supplemented
phytoestrogen at 1,000 pg/d was lowest 4-ethylrmstaacid (0.015% of total fatty
acid) than other groups (P<0.05) but not differewtth supplemented phytoestrogen
at 750 pg/d (0.020% of total fatty acid). The cohgroup was highest 4-methyl-
nonanoic acid (0.036% of total fatty acid) than estlgroup (P<0.01), while the
supplemented phytoestrogen at 1,000 pg/d was loweasiethyl-nonanoic acid

(0.009% of total fatty acid) than other groups.



Table5.4 Effects of different level of phytoestrogen frdtaoeraria mirifica on odorant fatty acid as percentage of totaf &atid in goat

meat
Treatment* P-value
[tem SEM
T1 T2 T3 T4 T5 L Q C Oy
Odorant fattyacid ~ —memeememeee % of total fatty acid -----—------------
4-methyl-octanoic acid 0.086' 0.126 0.038" 0.022 0.008 0.001 i ns ns ns
4-ethyl-octanoic acid 0.033 0.033 0.032 0.026" 0.01% 0.003 * ns ns ns
4-methyl-nonanoic acid 0.036 0.025" 0.018 0.01% 0.009 0.003 ok ns ns ns

2 PMeans with different superscript letters in thmeaow differ significantly;*T1 = Control; T2 = Supplemented with phytoestrofiem Pueraria
mirifica at level 250 pg/d; T3 = Supplemented with prstitogen fromPueraria mirifica at level 500 pg/d; T4 = Supplemented with
phytoestrogen fronPueraria mirifica at level 750 pg/d; T5 = Supplemented with phstreagen fromPueraria mirifica at level 1000 pg/d; L =

linear; Q = quadratic; C = cubic;,& quartic

81T
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5.5.3 Theconcentration of fatty acid profile in meat goat

The mean of the fatty acid compositions frarmangissimus dorsi of
supplementation phytoestrogen frdtueraria mirifica at 0, 250, 500, 750 and 1000
po/d are present in Table 5.5. The increasing @sytogen were not significantly
difference on amount of total SFA (P>0.05) rangenfr52.96 to 56.94% of total fatty
acid. While, lauric acid (C12 : 0) and tridecanamd (C13 : 0) were significantly
difference among groups (P<0.05). The orthogoninomnial contrast analysis was
significant difference on lauric acid (C12 : 0) witncreased phytoestrogen with
guadratic and cubic (range from 0.34 to 0.73% ddiltéatty acid).The tridecanoic
acid (C13 : 0) was significant difference with de=sgsed quadratic (range from 0.03 to
0.05% of total fatty acid).

In the term of amount monounsaturated fatty @eIdFA), the increasing
phytoestrogen were not significantly different otJWA (P>0.05). However, in this
study the amount total poly unsaturated fatty g&FA) were not significantly
different among groups (P>0.05). Consideration ettty acid in PUFA group,
supplemented phytoestrogen were difference on dipbkenic acid (C18 : 3n3)
(range from 0.18 to 0.33% of total fatty acid) witlecreased cubic, while the
conjugated fatty acid isomer (cis-9, cis-11 CLA3awas difference with increased
linear and quadratic as increase supplemented @étytmen (range from 0.08 to
0.17% of total fatty acid).

Fatty acid ratio between PUFA and SFA of supplae phytoestrogen

was not significant difference among group (P>0.08 this study show the

PUFA/SFA ratio range from 0.25 to 0.31 while stufyMadruga et al. (2009) who

investigated PUFA/SFA ratio of goat were from 0t68).09, however this value are
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below the suggestion by Wood et al. (2004) who meoended value of PUFA/SFA
ratio above 0.4 to prevent illnesses associateth wWie consumption of fats. In
addition, the study of Williams (2000) reported tr@due of PUFA/SFA ratio around
0.1 is unbalanced consumption of desirable fatigt.dn the term of UFA/SFA ratio
of supplemented phytoestrogen also were quite ¢tosenong group (P>0.05) (range
from 0.80 to 0.89%).

In the term of the possible beneficial effectsipids ratio are the (C18 :
0+C18 : 1)/C16 : 0 value (Table 5.5) in this stwgys not difference are range from
2.20 to 2.39. According to Banskalieva et al. (208@d Rhee et al. (2000), mentioned
to this ratio is the one the best describes the pleskéneficial effects of lipids, which
values are from 2.1 to 3.6 for goat meat. In thelsshowed of Thai native meat goat
still on range of goat meat and but lower (C18 C08 : 1)/C16 : O value than Boer
and Anglo Nubian crossbredxSPRD goats with valuas f3.13 to 3.26 that reported
by Madruga et al. (2009). Whereas, the desiralitg é&id (DFA) in this study shows
range from 67.59 to 70.15% of total fatty acid shilve DFA value of Thai native

meat goat excellence close to Boer, Anglo Nubiah@nssing with SPRD goat meat.



Table 5.5 Effects of different level of phytoestrogen frdPueraria mirifica on fatty acid profile as percentage of totdlfatid in goat

meat
Treatment* P-value
Item SEM
T1 T2 T3 T4 T5 L Q C O,
Saturated Fatty Acid (SFA) s % of total fatty acid -----—------------

Butryic (C4 : 0) 0.043 0.041 0.097 0.028 0.316 400 ns ns ns ns
Caproic (C6 : 0) 0.034 0.040 0.024 0.040 0.053 ®B00 ns ns ns ns
Caprylic (C8: 0) 0.029 0.023 0.019 0.023 0.023 020 ns ns ns ns
Capric Acid (C10: 0) 0.132 0.132 0.122 0.135 0.144 0.010 ns ns ns ns
Lauric Acid (C12 : 0) 0.592° 0.739 0.347 0.545" 0.964 0.055 ns * * ns
Tridecanoic Acid (C13 : 0) 0.043 0.03¢" 0.027 0.02F 0.050 0.005 ns * ns ns
Myristic Acid (C14 : 0) 3.878 4.048 2.837 3.709 952 0.242 ns ns ns ns
Pentadecanoic Acid (C15: 0) 0.913 0.838 0.621 .90 0.964 0.055 ns ns ns ns
Palmitic Acid (16 : 0) 21.824 23.321 22.767 23.901 23.256 0.669 ns ns ns ns
Heptadecanoic Acid (C17 : 0) 1.503 1.317 1.272 1.42 1.237 0.069 ns ns ns ns
Stearic Acid (C18: 0) 23.394 25.262 23.870 22.542 22.216 0.626 ns ns ns ns
Arachidic Acid (C20 : 0) 0.283 0.283 0.206 0.262 302 0.016 ns ns ns ns
Behenic Acid (C22: 0) 0.259 0.244 0.231 0.259 029 0.012 ns ns ns ns
Tricosanoic Acid (C23 : 0) 0.398 0.362 0.393 0.393 0.396 0.025 ns ns ns ns

Tt




Table5.5 Effects of different level of phytoestrogen frdtueraria mirifica on fatty acid profile as percentage of totdl/fatid in goat

meat (Cont.)

Treatment* P-value
Item SEM
T1 T2 T3 T4 T5 L Q
Saturated Fatty Acid (SFA) s % of total fatty acid -----—------------
Lignoceric Acid (C24 : 0) 0.244 0.263 0.215 0.158 360 0.025 ns ns ns ns
Total SFA 53.568 56.942 52.967 53.197 54.588 2.143
Monounsaturated Fatty Acid (MUFA)  ——-—-mmmmmmmmmeeee- % of total fatty aciel
Myristoleic Acid (C14 : 1) 0.107 0.065 0.081 0.078 0.096 0.011 ns ns ns ns
Pantadecenoic Acid (C15: 1) 0.371 0.232 0.329 .36 0.316 0.038 ns ns ns ns
Palmitoleic Acid (C16: 1) 2.510 2.134 2.222 2.289 1.927 0.153 ns ns ns ns
Heptadecenoic Acid (C17 : 1) 0.373 0.300 0.337 ®.32 0419 0.04 ns ns ns ns
Elaidic Acid (C18 : 1n9t) 0.236 0.308 0.350 0.258 327 0.03 ns ns ns ns
Oleic Acid (C18 : 1n9c) 27.591 26.108 28.507 27.143 26.978 0.376 ns ns ns ns
Eicoenioic Acid (C20 : 1) 0.163 0.170 0.164 0.210 239 0.013 ns ns ns ns
Erucic Acid (C22 : 1n9) 0.256 0.249 0.220 0.162 a2 0.02 ns ns ns ns
Nervonic Acid (C24 : 1) 0.179 0.190 0.193 0.177 (6174 0.018 ns ns ns ns
Total MUFA 31.784 29.704 32.515 30.893 30.756 0.423 nss

[4A)



Table 5.5 Effects of different level of phytoestrogen frdPaeraria mirifica on fatty acid profile as percentage of totalyfatid in

goatmeat (Cont.)

Treatment* P-value
[tem SEM
T1 T2 T3 T4 T5 L Q C O,

Polyunsaturated Fatty Acid (PUFA)  —-———mmmmmmmme - % of total fatty@d

Linolelaidic Acid (C18 : 2n6t) 0.219 0.225 0.254 n41 0.218 0.019 ns ns ns ns

Linoleic Acid (C18 : 2n6c¢) 5.372 5.645 4.333 6.348 4.427 0.403 ns ns ns ns

Gamma-Linolenic Acid (C18 : 3n6) 0.082 0.078 0.064 0.099 0.075 0.015 ns ns ns ns

Alpha-Linolenic Acid (C18 : 3n3) 0.329 0.227° 0.180 0.180 0.258" 0.031 ns ns * ns

Eicosatrienoic Acid (C20 : 3n6) 0.540 0.502 0.440 .49@ 0.587 0.045 ns ns ns ns

Eicosedienoic Acid (C20 : 2) 0.143 0.116 0.372 0.64 0.192 0.054 ns ns ns ns

Eicosatrienoic Acid (C20 : 3n3) 0.235 0.225 0.233 .198 0.290 0.016 ns ns ns ns

Arachidonic Acid (C20 : 4n6) 5.378 5.647 5.205 6.04 6.157 0.47 ns ns ns ns

Eicosapentaenoic Acid (C20 : 5n3) 0.978 0.715 0.710 0.939 0.981 0.101 ns ns ns ns

Docosadienoic Acid (C22 : 2) 0.135 0.080 0.122 0.1 0.132 0.021 ns ns ns ns

Docosahexaenoic Acid (C22 : 6n3) 0.356 0.311 0.321 0.392 0.392 0.037 ns ns ns ns
Conjugated Linoleic Acid Isomers~ ——m—mmmmmmm - % of total fatty acid -----—------------

cis-9, trans-11 CLA (C18: 2) 0.307 0.420 0.302 (0171 0.399 0.035 ns ns ns ns

trans-10 cis-12 CLA (C18: 2) 0.119 0.100 0.121 (0152 0.136 0.01 ns ns ns ns

XA



Table5.5 Effects of different level of phytoestrogen frdfaeraria mirifica on fatty acid profile as percentage of totalfatid in goat

meat(Cont.)

Treatment* P-value
Item SEM
T1 T2 T3 T4 T5 L Q C O,

Conjugated Linoleic Acid Isomers =~ -—-—---mmmmmmmmmeee % of total fatty acid -----—------------

cis-9, cis-11 CLA (C18: 2) 0.087  0.098"  0.0812 0.11%F 0.173 0.011 * b ns ns

trans-9, trans-11 CLA (C18: 2) 0.205 0.183 0.184 .168 0.207 0.013 ns ns ns ns
Total PUFA 14.494 14.387 13.270 15.855 14.624 0.799 ns ns nss n
PUFA/SFA 0.277 0.264 0.249 0.308 0.278 0.018 ns ns ns ns
UFA/SFA 0.878 0.801 0.853 0.899 0.850 0.028 ns ns ns ns
(C18: 0+C18: 1)/C16: 0 2.398 2.299 2.311 2.201 2.214 0.007 ns ns ns ns
DFA 69.671 68.818 70.153 69.29 67.596 0.591 ns ns ns ns

2P Means with different superscript letters in theneaow differ significantly;*T1 = Control; T2 = Supplemented with phytoestrofiem Pueraria

mirifica at level 250 ug/d; T3 = Supplemented with phsttogen fromPueraria mirifica at level 500 pg/d; T4 = Supplemented with

phytoestrogen frorRPueraria mirifica at level 750 pug/d; T5 = Supplemented with prsttegen fromPueraria mirifica at level 1000 pg/d; L =

linear; Q = quadratic; C = cubic;;& quartic; DFA = desirable fatty acids = MUFA+PUFRB18 : 0.

174"
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5.5.4 Carcasscharacteristics and carcass composition

The effects of supplemented different level ofytpkstrogen from
Pueraria mirifica at 0, 250, 500, 750 and 1000 pg/d on carcassathastics and
carcass composition are report in Table 5.6. Tleeasing level of phytoestrogen
were not significant difference (P>0.05) on carcabkaracteristics. Moreover, the
orthogonal polynomial contrast among treatment stbwthat the level of
phytoestrogen also were not effect on carcass ctesustics (P>0.05). The carcass
characteristics are show in Figure 5.1.

The generally mean dressing percentage for varigoat breeds
worldwide varied between 38 to 44% (Devendra ande@wli983; Kadim et al.,
2004). Hot dressing percentage in this study vdras 34.51 to 39.06% while many
researchers reported that dressing percentagesiaoim 39 to 55% (Kebede et al.,
2008; Pinkerton et al., 1994; Simela et al., 2086harya, 1998; Daskiran et al.,
2006).

However, dressing percentage might be affecteentygty body weight or
the amount of rumen, intestine guts, and orgarsetocluded in dressed carcass or
removal of some visceral organs in hot carcass uneasent might be resulted in
different dressing percentages (Bhattacharyya amahK1988; Kebede et al., 2008).
Therefore, the lower dressing percentage in thidystmight be not included kidney
and pelvic fat in this determination, unlike wittagkiran et al., (2006) who included
kidneys, pelvic fat and testicles in hot carcas&sueements which in turn affected
dressing percentages. The mean of carcass congpolsése on percent live weight of
each increased level of phytoestrogen had notrdiifee (P>0.05). The term of the
orthogonal polynomial contrast analysis among tneat showed that the increasing

level of phytoestrogen also were not effect on@ssacompositions (P>0.05).



Table 5.6 Effects of different level of phytoestrogen frdPneraria mirifica on carcass characteristics and carcass congoositimeat

goats
Treatment P-value
Item SEM

T1 T2 T3 T4 T5 L Q C O,
Live weight 22.06 18.34 21.05 21.84 19.47 0.907 ns sn ns ns
Carcass weight, | 7.39 7.80 7.32 7.58 6.84 0.229 ns ns ns ns
Cool weight, ki 6.72 6.74 6.53 6.67 5.99 0.176 ns ns ns ns
Backfat, mn 2.51 2.24 2.02 2.34 1.66 0.315 ns ns ns ns
LEA, cm? 6.62 6.93 7.43 6.38 6.66 0.554 ns ns ns ns
HDP (% 35.62 39.06 35.33 35.79 34.51 0.925 ns ns ns ns
CDP (% 32.08 33.90 31.52 31.39 30.54 0.757 ns ns ns ns

-------------------- % Liveweight--------------------

Hind lec 9.26 10.37 9.45 8.88 8.905 0.374 ns ns ns ns
Font lec 6.76 7.84 6.67 6.81 6.68 0.22 ns ns ns ns
Loin 1.71 1.77 1.76 1.62 1.63 0.127 ns ns ns ns
Rip 13.02 12.48 12.49 12.58 11.81 0.262 ns ns ns ns
Head 6.98 8.47 7.76 8.09 7.48 0.215 ns NS ns ns
Skin 6.70 6.48 6.63 7.77 5.98 0412 nsns ns NS

9T



Table 5.6 Effects of different level of phytoestrogen frdPneraria mirifica on carcass characteristics and carcass congoositimeat

goats(Cont.)
Treatment P-value

ltem SEM

T1 T2 T3 T4 TS5 L Q C O4

-------------------- % Liveweight-------------=------

Leg 2.07 242 2.24 2.17 2.33 0.067 ns ns ns ns
Kidney 0.26 0.29 0.26 0.26 0.25 0.017 ns ns ns ns
Spleer 0.10 0.12 0.20 0.13 0.13 0.010 ns ns ns ns
Liver 1.27 1.805 1.49 1.44 1.46 0.076 ns ns ns ns
Lung 0.90 0.96 1.01 0.88 1.06 0.041 ns ns ns ns
Heart 0.37 0.48 0.34 0.39 0.43 0.014 ns ns ns ns
Fat 0.60 0.79 0.87 0.96 0.75 0.102 ns ns ns ns

*T1 = Control; T2 = Supplemented with phytoestrogesm Pueraria mirifica at level 250 pg/d; T3 = Supplemented with plstiogen from
Pueraria mirifica at level 500 pg/d; T4 = Supplemented with phsttegen fromPueraria mirifica at level 750 pg/d; TS5 = Supplemented with

phytoestrogen frorRueraria mirifica at level 1000 ug/d; L = linear; Q = quadratic: Cubic; Q = quartic.

LCT
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Effects of different level of phytoestrogen from Pueraria mirifica on
carcass characteristics

40 7

30 1

20 +

Live I Car cass I Cool I Backfat, I LEA, cm2 I HDP, % I CDP, % I
weight, kg weight, kg weight, kg mm
® Level of phytoestrogen from Pueraria mirifica 0 pg/d
= Level of phytoestrogen from Pueraria mirifica 250 pg/'d
Level of phytoestrogen from Pueraria mirifica 500 pg/d
B Level of phytoestrogen from Pueraria mirifica 750 pg/d

= Level of phytoestrogen from Pueraria mirifica 1000 pg/d

Figure 51 The carcass characterisics of meat goats witheréifit level of

phytoestrogen frorPueraria mirifica

5.5.5 Meat quality

The investigation of meat quality proportion opplementation different
level of phytoestrogen at 0, 250, 500, 750 and 10§/d are show in Table 5.7. There
was higher a* value at font of leg in 1000 pg/gb¥toestrogen (15.965) than control
group (13.585) (P<0.05), the orthogonal polynonuahtrast analysis was showed
highly significant difference increased phytoesémogvith linear.On the contrary, the
increasing level of phytoestrogen at 250, 500 aBf idg/d (14.975, 14.855 and
15.610, respectively) were similar a* value withOQ0Oug/d. On the other hand,
increasing level of phytoestrogen at 0, 250, 5080 and 1000 pg/d were not
significantly difference on L* value and b* valuémeat at loin, front of leg and hind
of leg (P>0.05) while the result of orthogonal paynial contrast test were not show

any effect on meat color component.
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The %drip loss of loin, front of leg and hind efjlwere not significantly
difference with increasing level of phytoestroge®>Q.05). The pH value are
presented on Table 5.7 shown that ultimate pH isradened 24 hours post slaughter
and initial pH (pH) is determined 45 minutes post slaughter weresigtificantly
different among groups with increasing level of fg@gtrogen (P>0.05). Good quality
meat usually has a piHof 5.4 to 5.7 which pbkl value of meat with above 6 is
generally considered unsuitable of storage becafiske favorable development of

proteolytic micro-organism.



Table5.7 Effects of different level of phytoestrogen frdtueraria mirifica on meat quality in goat meat

Treatment P-value
Item SEM
T1 T2 T3 T4 TS L Q C O,
Color of Loin
L* 55.715 47.220 55.955 52.885 53.215 1.575 ns ns s nns
a* 12.255 15.015 13.395 12.720 12.735 0.783 ns ns s nns
b* 3.265 2.480 3.580 5.570 5.690 0.575 ns ns ns
Color of front leg
L* 54.275 51.945 52.380 49.800 51.215 0.787 ns ns s nns
ax 13.588 14.978 14.8558 15.610 15.965 0.133 *x ns ns ns
b* 6.075 8.755 8.365 8.110 11.220 0.592 ns ns ns
Color of hind leg
L* 51.125 51.670 51.050 49.130 50.495 0.887 ns ns s nns
a* 12.895 14.030 12.185 12.780 13.360 0.310 ns ns s nns
b* 9.140 8.935 7.235 9.005 10.610 0.604 ns ns ns
%Drip loss
Loin 3.161 3.345 3.210 4.026 3.623 0.182 ns ns ns ns
Front of leg 3.079 2.696 2.497 2.606 2.677 0.166 s n ns ns ns
Hind of leg 2.997 2.430 3.155 2.779 2.960 0.239 ns ns ns ns

ns

ns

ns

0€T



Table5.7 Effects of different level of phytoestrogen frétaeraria mirifica on meat quality in goat mgé&iont.)

Treatment P-value
[tem SEM
T1 T2 T3 T4 T5 L Q C Oy4
pHo 7.200 7.325 7.055 6.915 7.230 0.054 ns ns ns ns
pH24 6.090 5.995 6.015 6.195 6.030 0.032 ns ns ns ns

2 PMeans with different superscript letters in thensaow differ significantly; *T1 = Control; T2 = $plemented with phytoestrogen frdneraria
mirifica at level 250 pg/d; T3 = Supplemented with prsttogen fromPueraria mirifica at level 500 pg/d; T4 = Supplemented with
phytoestrogen fronPueraria mirifica at level 750 pg/d; TS = Supplemented with prstiegen fromPueraria mirifica at level 1000 pg/d; L =

linear; Q = quadratic; C = cubic,,& quartic; L*, a*, b*: chroma-meter value L* = Lligness, a* = Redness, b* = Yellowness

TET
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5.5.6 The chemical composition of raw goat meat

The results show the different level of phytoeg#m from Pueraria
mirifica did not affect %moisture, %crude protein, %asth %ether extract of raw
goat meat (P>0.05). The overall mean of %moist@®, and ether extract were
76.09%, 19.93% and 0.45%, respectively.

The ether extract values obtained in this expartmeere rather low
(ranged from 0.40 to 0.50) and close to those pbthiin previous experiment
(Chapter Il and Chapter IV) The low lipid deposition goat carcass in the several
experiments in this study could be because of thmger animals used for this study
as it has been reported that lipid deposition amdgurred in goat upon reaches
maturity or when body weight approaching 40 kg (M et al., 2000). In addition,
crossbred of Thai native goat which is known fsrldw meat fat content were used

for this study.



Table 5.8 Effects of different level of phytoestrogen frédtueraria mirifica on chemical composition in raw goat meat

Treatment* P-value
ltem SEM
T1 T2 T3 T4 T5 L Q C O4
Moisture (%) 76.13 75.03 76.47 75.17 77.67 0.47 ns ns ns ns
Ash (%) 1.33 1.08 1.24 1.17 1.05 0.75 ns ns ns ns
Ether extract (%) 0.42 0.42 0.48 0.51 0.40 0.80 ns ns ns ns
Crude protein (%) 19.88 20.52 20.26 20.45 18.52 805 ns ns ns ns

*T1 = Control; T2 = Supplemented with phytoestrogesm Pueraria mirifica at level 250 pg/d; T3 = Supplemented with prstregen from
Pueraria mirifica at level 500 ug/d; T4 = Supplemented with phstregen fromPueraria mirifica at level 750 pug/d; T5 = Supplemented with

phytoestrogen frorRueraria mirifica at level 1000 pg/d; L = linear; Q = quadratic: Cubic; Q = quartic

€eT
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5.5.7 Feed intake and growth performance

The effects of different levels of phytoestrogewmi Pueraria mirifica on
feed intake and growth performance of meat goa¢s paesented in Table 5.9.
Increasing level of phytoestrogen supplementatiah ribt significantly affecting
(P>0.05) overall intake of 61.01, 53.91, 56.59,067.and 54.85 g/kgBW>,
respectively for 0, 250, 500, 750 and 1000 pg/de Tded intake of concentration,
roughage and overall are shown in Figure 5.2.

The results show not significant difference inafirweight and ADG
among groups (P>0.05). The increasing level of géstrogen were not effects on the
overall FCR (range from 30.56 to 41.59) (P>0.05¢Fe 5.3). Although the using of
phytoestrogen in this study did not negative affpawth of the goat meat, but the
data shown ADG of all treatment quite low that fesuight in this study use
roughage source is un-treat rice straw that lowityu@edstuff might effect to ADG
of goat. Upreti and Orden (2008).who mention thidization of urea treated rice
straw could improve roughage quality and increasB of goat.

The cost per gain during the study had not efi@ch increasing level of
estradiol from Pueraria mirifica (P>0.05) while the data showed the level of
phytoestrogen fronPueraria mirifica at 1,000 pg/d in diet has higher cost per gain

(127.51 bath/kg of meat) than other groups.



Table5.9 Effects of different level of phytoestrogen frdtueraria mirifica on feed intake and growth performances in masatisg

Treatment P-value
[tem SEM
T1 T2 T3 T4 T5 L Q C O4

Initial weight, kg 21.38 18.88 18.50 20.00 18.75  23L ns ns ns ns
Final weight, kg 23.50 20.75 20.75 22.125 20.38 a82 ns ns ns ns
ADG, g/d 18.98 16.74 20.09 18.97 1451 1.094 ns nsns ns
Overall

Intake, g/d 663.87 519.38 562.35 588.01 530.58 430 ns ns ns ns

%BW 2.78 2.57 2.65 2.63 2.58 0.094 ns ns ns ns

g/kg BW>"™ 61.01 53.91 56.59 57.06 54.85 2.387 ns ns ns ns
FCR

Concentrate 10.99 13.15 10.36 11.15 14.83 1.209 ns ns ns ns

Roughage 23.35 20.67 20.20 20.62 26.76 2.146 ns nsns ns

Overall 34.34 33.82 30.56 31.77 41.59 3.215 ns nss nns
Cost/gain, bath/kgBW 94.45 113.09 89.10 95.85 3P7. 10.396 ns ns ns ns

*T1 = Control; T2 = Supplemented with phytoestrogesm Pueraria mirifica at level 250 ug/d; T3 = Supplemented with plsttogen from

Pueraria mirifica at level 500 pg/d; T4 = Supplemented with phsttogen fromPueraria mirifica at level 750 pg/d; TS5 = Supplemented with

phytoestrogen frorRueraria mirifica at level 1000 pg/d; L = linear; Q = quadratic: Cubic; Q = quartic

GET
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Effects of different level of estradiol from Pueraria mirifica
on feed intake
70 -
= Level of phytoestrogen from
60 +~ Pueraria mirifica 0 ng/d
50 - H Level of phytoestrogen from
0 Pueraria mirifica 250 pg/d
c‘ 40 -/
= = Level of phytoestrogen from
=) 30 Pueraria mirifica 500 pg/d
et i
=
Ll H Level of phytoestrogen from
20 - Pueraria mirifica 750 pg/d
10 - u Level of phytoestrogen from
Pueraria mirifica 1000 ng/d
0 T T T
Concentrate = Roughage Overall Feed

Figure5.2 The feed intake of meat goats with different levgbhytoestrogen from

Pueraria mirifica

Elfects of dilferent level of phytoestrogen from
Pueraria mirifica on feed conversion ratio

45 -
40 +
35 -
30
s+
20 -
15 -
10 -

51
0 ng/d | 250 pg/d 500 pg/d 750 pg/d | 1000 pg/d

Level of phytocstrogen from Pucraria mirifica

Figure 5.3 The feed conversion ratio of meat goats with déife level of

phytoestrogen frorPueraria mirifica
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5.6 Conclusions

The concentration of estradiol and testosteronenboe in serum of meat goat
of supplementation phytoestrogen at 0, 250, 50@ &bd 1000 pg/d were not
significantly difference among groups (P>0.05). Bmrer the total cholesterol in
serum were significantly difference (P<0.05), thp@emented phytoestrogen at 500
pg/d was higher total cholesterol than other grdwyp not difference with the
supplemented phytoestrogen 0, 250 and 750 pg/d.rébe the supplemented
phytoestrogen at 1000 pg/d was lower total chalekthan other group but not
difference with the supplemented phytoestrogen 50 jg/d. In addition to the
orthogonal polynomial contrast analysis was shosigdificant difference increased
phytoestrogen with quadratic.

The main of odorant fatty acid was higher 4-methgtianoic acid than other
groups, but not difference with supplemented plsttogen at 250 and 500 upg/d
group, while phytoestrogen at 1,000 pg/d was lowlestethyl-octanoic acid than
other group, but not difference with supplementhygtpestrogen at 500 and 750 pg/d
group. The phytoestrogen at 1,000 pug/d was loweshvl-octanoic acid than other
groups but not difference with supplemented phytogen at 750 pg/d. In the term
of 4-methyl-nonanoic acid, the control group waghleist 4-methyl-nonanoic acid
than other group, while the supplemented phytogstrat 1,000 pg/d was lowest 4-
methyl-nonanoic acid than other groups. The orthagpolynomial contrast analyses
of all odorant fatty acid in this study were sigeaint difference with linear decrease
with increase phytoestrogen.

However, using phytoestrogen has effect decreaseant fatty acid in

goat meat while uptake phytoestrogen did not affeet levels of estradiol and
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testosterone in goat. Therefore, the effects abgenic activity inPueraria mirifica
had not effect on level of testosterotieat show the testosterone is not factor in
occurrence of odor in the goat meat.

The mean of the fatty acid compositions were ngiiicantly difference on
amount of total SFA (P>0.05), while, lauric acidl@: 0) and tridecanoic acid (C13 :
0) were significantly difference among groups (R&).The orthogonal polynomial
contrast analysis was significant difference orritaacid (C12 : 0) with increased
phytoestrogen with increased quadratic and culhe. ffidecanoic acid (C13 : 0) was
significant difference with decreased quadratice Bmount monounsaturated fatty
acid (MUFA), the increasing phytoestrogen weregighificantly different on MUFA
and PUFA (P>0.05), while supplemented phytoestrdgmn Pueraria mirifica were
difference on alpha-linolenic acid (C18 : 3n3) witlecreased cubic, while the
conjugated fatty acid isomer (cis-9, cis-11 CLA3mlas difference with increased
linear and quadratic as increase supplemented gs$iybgen.

In the term of the possible beneficial effectdiids ratio are the (C18 : 0+C18
: 1)/C16 : 0 value in this study was not differereoe range from 2.20 to 2.39
(P>0.05). Whereas, the desirable fatty acid (DFAYhis study shows range from
67.59 to 70.15% of total fatty acid show the DFAueaof Thai native meat goat
excellence close to Boer, Anglo Nubian and crossiuittp SPRD goat meat. The
PUFA/SFA and UFA/SFA ratio and of supplemented westsignificant difference
among group (P>0.05) with increasing phytoestrogen.

The carcass characteristics and carcass composiiere not significant
different with increased level of phytoestrogen,le/la* value at font of leg in 1000
png/d of phytoestrogen was higher than control gr@@0.05). Increasing level of

phytoestrogen at 250, 500 and 750 pg/d were siatlaalue with 1000 pg/d. On the
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other hand, increasing level of phytoestrogen &50, 500, 750 and 1000 pg/d were
not significantly difference on L* value and b* val of meat at loin, front of leg and
hind of leg (P>0.05). Percentage of drip lossg j@idd pH4 were not significantly
difference with increasing level of phytoestrogex(.05).

The increasing phytoestrogen frdtaeraria mirifica were not difference effect
on final weight, ADG and overall feed intake amargups (P>0.05). The cost per
gain during the study had not effect form incregdevel of phytoestrogen (P>0.05)
while the data showed the level of phytoestrogem,@0 pug/d has higher cost per

gain (127.51 bath/kg of meat) than other groups.

5.7 Implication

This experiment investigated effect different lewsdl phytoestrogen from
Pueraria mirifica found thathe phytoestrogen at 1000 pg/d was clearly decrease
main odorant in goat meat and reduced total cherialsin serum. However, the data
of cholesterol is the total cholesterol; therefoomsideration of HDL and LDL ratio
need to further study. Moreover, the phytoestrofyjem Pueraria mirifica was not
effect on concentration of estradiol and testosterm serum, although in this study
use high level (1000 pg/d). According to the memtibat the odor in goat meat is
influenced by the testosterone activity is mightrimé¢ entirely correct, because the
odorant fatty acid in goat meat decreased althdbghconcentration of testosterone

was not decrease with supplemented phytoestrogeiginievel.
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