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MARUIN ¥. MIAATIZRMUAR
1. m3anzlsfud 9% Kjeldahl method (AOAC, 2000)

as 1

JEmseien

1. @ K,SO, 11U2U 10 NN LA copper sulphate U 1 NI LA boiling chip a3
lunaeadey

2. %001 8 niy Talunasadenlilsdu snduganmugu

3. @unsadanaSnidudiu 25 Tadans

¥ 1 4
4. Mavaentesluniesdey Nntulssnumoreszniedinsey vaaldais uay
A @ o Y = b4 Y v . ~ = =
w30aniunsaliiFousos 1d18081U mantle heating Agmngii 200 vermwAHYd WU 30
A w Y o ﬂ ) 9 Qs a ) = @ b4
wih Funaldafudduionn udnlsugangiiily 400 esrimaiFoa uu 90 urd aunszviala
1 4
' a <
msazaeld ddesna Bliou
1 4 v

5. @wnhndulsuas 25 adaas

aa )

FEMInau

s t4 a : - & [}

1. YagUnsaiuaz@aaiad Muazidlahndeduveuniesniuiu

2. wwagdyunuuie 500 Naddas Ay 4% nsausinilsunag 25 Hadaas Ums
a A a d A 9 kY ar A 4 Y1 o
AuduAnAesGouseonds Tusessuveunaineznay Taslidiutlaisvesginsaiya
Auuuuuasluvenad

3. 1Au50% NaOH 75 Hadaasaslunasanau szielildasazarelunoea

A Yy 19 Y o
nszinouudIneEvd 1M
o ~A g v [ A o

4. nauilsznm 10 N Hndaegamuntivasluviasesiuasazats nieduna

dsinasveswagilsuyndunsavesalinfsuasuinnd 200 Tofdns
4 o wyy A o v ¥ 4 =

5. Inmsadsazareinau’ld Aensamndeninnududu 0.1 uesusa Tuea
msazawazifasunndidouiludauy

MIAIUIN

WSualulasnuaaiiudosazlamimiin = (A-B)x N x 1.4007 x 6.25
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2. msvinlesidun lusiu #2635 Gerber (AOAC, 2000)

wunsasan3naslu Gerber bottle Aukaaiin Usuias 10.5 Haaans

[a—y
.

Y 1y oA . . @ 1 @
19150 magnetic stirrer AUAIDE19UNTRINIAU

¥ . b4
Hlulagadenaunliifoumuiladnldesianoiiumsndy

bl

qafagauNlInNas 11 findaas Avsildesaslu Gerber bottle
5. 1A iso-amylalcohol a1 1.5 adaas wealumsada lufiusenuiszninams
YumI04 11199910 iso-amylalcohol tie lnausunsarzi Iiussranves luduTosas luduy
adanenesnu lasdw
¥ 1 =
6. l¥ynersfiudeatinilailin Gerber bottle
-2 L] L] L] J 4
7. %1 Gerber bottle HaawAMANvI THIUIUDY LAZIVET Gerber bottle YuAuND 1%
Y w s ] :’ Qs k4 nﬂ' 9l v n:lw [ ij 3
asazadfudeetihuy dunaldannmsinsalalinsdesunfisuiumiudousunua
¥ = 1y c;w Y 3 A v
oz ldensazawiing lilivundusuiludoumiony
H v Ea N . o A 4
8. aanalumsthumIsadunToa Gerber centrifuge 9 WM HAMISITOU 1100 rpm
] 1 ¥
9. 1iIpATUIANIT Gerber bottle opNVINAGEY A Tluslurigurigll 64 oeen
=~ =
eyauFee Wuan 5w

10. 9uAmazITUNNNG
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3. msmlSunaeuda (Total solid) (AOAC, 2000)

a 9 1Y ; 9 = oa a = a
L wssudeiannusy laveudiouaziesgiitioungungll 120+ 2 osriraifon
whurar 1 52T
o o =1
2. Tarhdrouaziinlivinlmouly desiceator iduna 30 Wik
- v 9 Yy A4 o 4 a2 = o o '
3. faiminvestiondeud Tasldiasossanuenanuazideadinaiion 4 sumnila
¥ ] 4 1
4. Maladsiraiunwaudnsud 3 Tadaas asludredaanudunwson13tdash
v ¥
HaTFRINUN
o 9 dy P 124 9 aa :' - =1
5. hdremanuFun Tuddwdeuuy 190U water bath RTUABAUIY 30 UIN
¥
=1 b o b4 154
6. Wwanudrennymduliuds i ldeuludeudoulns ludesllash
(XY ] 3/ b4 o
7. ladrntrndoudhludouiiunm 2 $2lus
° fas ] o 1 X, g o o :’ ar
8. thdawlddredraazrhozgliiionlalu disiccator vudu udnir lilgaimin
wioudila
4 0
9. haeiannuFundulisudoulasludestladivouiudn 1 ¥2Tue
° ° VY Y ¥ o ..
10. Yarhuaziiluilddedaanudusulu disiccator

’ ¥ ¥ ¥ ¥ v b4
11. Faihmiinaeiannudundosudiiladnase imiinlunrsuanaianinns¥anss

sANUNIT 0.2 Uadnsy

MIATHIN

/d o 4 o J v
lﬂﬂst“ﬂuﬂﬂ]ﬂ\nﬁﬂﬂﬂﬁnﬂ = UINUNUDININLLNAY x 100

¥
WIHUNVDIRIDYY

v { y :’ ' = <] :1’
mmm;ﬁmmuszmn 2 “111‘11]?]’351?!‘14 0.05% VOIUDAUWNITNHUA
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4. viauazilSinansaluiiudiemaiin gas chromatography

amsanaluiy @AuUasnn Lepage and Roy, 1986)

1. Sagotainanisine 2 n$u Talu screw tube

2. uonlviiuTagidy Chloroform : Methanol lusasiaau 2:1 (viv) Usuas 20
Uadans

3. N3 vortex UM 1 WIH U uFN BHA 9udu 10% luaisazaie 98% ethanol 1
*ntjmﬁaﬂmﬁuﬂf]f‘??maaﬂc'ffm%'uﬁmmﬁﬂﬁu udawen it Taons vortex

4. NTDINTUNITLATYATDY whatman 1193 1 831U Screw tube

5. [uEsazat NaCl 0.88% 1/511as 5 fiadans udwinsihumiosi 3000 soude
I QN 15 eI uTATEd WU 15 WIN (miSuqﬁ'hi‘lsﬁ"lmﬁuﬂzﬁmzawaéim‘?u
Asazatn NaCl iz lvsuninfufivhazawly Chloroform )

9 ¥ E4

6. AATIIAZAWTUVUNG uaziansazsasruaIiimswiaadsude

IemsuBaaty (Aauasnin Carreau and Dubacq, 1978; Yu, ef al., 2002)

“iﬁms Combined base and acid catalyzed methylation method

1 Qs v a aa a od 1 a o an
1. lddee19 1 Haaans TunasasuaRaa AouqAy 0.5 N NaOH-MeOH 0.2 Iadans
Y ] aaa Y 2 yya a oy ~
WIDUNY vortex ﬂﬁﬂﬂl’lﬁ'ﬂ‘ﬂﬂaﬂﬂgﬂiﬂ1§ﬂlli\3 LLﬁ’J’JN‘V]\ﬂ']‘HQﬂ&HQNHSQN1N 55U
a an Aaa ] Y Y @ ¥ v Qy Nd‘
2. WU 4% HCI-MeOH 0.5 uUaaani L‘Ilﬂ111fil‘ll1ﬂuﬂ']ﬂﬂ15 vortex um'mm'l'm
gaMgineau 5 uf
o :‘ q'; s aa ] Y Vv a 3/ 3 o o an
3. mnmﬂauaﬂﬂ 3 uaaand L‘ilU’lGl"r‘H"\J'lﬂuﬂ’JUﬂ'li vortex A UAN Hexane 5 HAAAAT
v = ] 1Y o ' a A a
4, i]umwﬂ‘nﬂﬂmnaumummﬁ'ssan 2000 52 UABUIN NYUNJY 15 D37
= a A 3 a A’f
ey si‘lunm 154U L‘Wﬂjﬁtﬂﬂﬂ"ﬁtwﬂ‘ﬂu
' 2 A’,' o :I 14 a
5. Qﬂmia:mﬂmuuumﬂuwmm hexane HATNMAUINIYNITAN Na,SO, ﬁﬂbl‘ll
o A P b S o 1 .Y
UNITENWENBUVBS Na SO, ndouii lunlumsazaeldediedass lunmedadiu

g .
6. aaasazmuny 131y vial

7. fadeg1asines 1 Tulnsans Wun509 gas chromatography
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MIATUIN
Fatty acid = (Ax) (Wis) (CFx) x 1000
{mg/g of total lipid) (Ais) (Wx) (1.04)
Ax = areapeak Y03 FAME
Wis = ¥ w1inuea Internal standard Aiduasludaet Hadnsiu)
CFx = 1
Als = area peak U®4 Internal standard
Ws = tiwiingdo (aansu)
1.04 = factor

dl o I's Qs ¥ o
ms1amaEni 1 anzlunsannzigluuvvesnsa luiulaslamaia o

Item Value Units
Flow rate 0.6 ml/min
Helium _ 400 -
Detector Temperature 240 °C
Injector Temperature 240 °C
Time 60.50 min
Split/Splitless 1/10 ml/min

Injection 1 pl
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5. mnaldsauriia wearh-ea-1-ta3u uearh-wva-2-ndy, wd-mdu waz uwathh-

AT AIenAn gel electrophoresis (Criscione, et al., 2009)

1. 1311?1";60'1@13”11‘111“7;1n}u%qﬁqmmﬁ -20 DAL U3H1As 400 Haddas

2. dimsihumisefiniuidiseu 1700 g o) gaingdl 15 esrimaiden una 30
Wit ieshimauon sy

3. useti 18igamgl 20 ssnaidoa Wunar 15 i nésnnifuthaluiiy
i';"uuuaﬂﬂiﬂﬂﬁl‘ff spetula

4. ymsanaznouTdsaude 1M HC1 19 1A pH 4.6

5. i'hlvwdigaingdl 60 ssrnaidue unat 30 921w néenmiunillugluss
Y 10w

6. s TumIsaiinnudasen 2000 g ef) 1fuar 15 wii

7. 81amznoudanth DL 3 ads

8. Fmsthumdvsfinanndsen 2000 g (red il 15 d

9. aTAALNOUAIY IM NaOH 114 pH 7.0

10. fmsANAZNOUIAzAZAIEAZNOUG 1N 2 As

11 %3 freezdry lunmdszang 15 $2Tus wﬁammfu”lﬂ'qqqmumgmﬁ

12. MM AA5IZHAIY SDS-PAGE

13. @waﬁ'aﬂm?m Densitometer

ﬂ1§1\1ﬂ1ﬂﬂu?ﬂﬁ 2 a@n1azlumsnaase SDS-PAGE

Item Value Units
Concentration of protein 2 mg/l
Spacer gel 15 %
Stacking 4 %
Electric current 10 mA
Time 5 hr.
Stained 12 hr.
Destained 8 hr.
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6. Pnadmiuiitheadlszaeulasame Smiiue waziniing (Kondyli et al., 2007)

AOUTININANBIRBIANINS DINAIRI0 DI, 3 Ass

1. fredretin 2 Saaans Tdlunasamuniiag

2. WAUEITAZAIY absolute ethanol ﬁfi 0.1% (w/v) ascorbic acid 51793 5 Haaans

3. 14 50% (w/v) potassium hydroxyde

4. 1M3#206111 water bath figumgil 80 esrnaiFua fiuaat 20 wfindew vortex
ANDAIIA

5. v‘iﬂﬁtﬁuiu ice water bath

6. LAY petroleum ether : diethyl ether Tudasidaiu 1: 1 ﬁﬁ 0.01% BHT 151123 20
Hanans

7. ANEITAZA0 0.01% BHT

8. Y3 vortex (51987 1117 aeRa’l3 2 107 ua vortex BnA%a 3A 1 11

0. @iy (1-2 pesrnzarson) Usuas 25 iaaans

10, 16 10 A%a wazai 14 centrifuge Fanudasew 2000 g ilunan 15 wd

r-N

11. gamsazawiuuuliin1sszimedainied rotary  evaporater Higanil 40
DU DUTY

12. azaunznoU 1ud1582010 methanol (HPLC grade) 2 Hiadans

13. N30IAY syring filter 1a 14 vial

14. Sad206198 U309 HPLC

15. a$1anslinasg i TasldFasuInsgIuiaiiiue (retinal acatate) Hrazaialu

AsazasueanaNuIudy 0.025, 0.030, 0.040 1Az 0.050 ppm



4 = oy o a s A =
ﬂ’li’l\iﬂ’lﬂﬂ‘u'«lﬂﬁ 3 tmnz‘lums’smswmmnmmmz’mmuaiﬂai%’mwﬂ HPLC
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Item Value Units
Flow rate 0.6 ml/min
Solvent A (Methanol:D.1.) 95:5 %
Temperature 25 °C
Time 20 min
Wavelenge - Vitamin A 323 nm.
Wavelenge - Vitamin E 292 nm.
Injection 1 pl

*% ﬂﬂquin:!{: C18 (3.9 mm i.d. x 30 cm lenght)

250 -
200 -
150 - *
32
ol .
< y = 394226x + 2.4304
100 - R? = 0.9939
50 -
0 T T T T T 1
0 0.0001 0.0002 0.0003 0.0004 0.0005

Concentration (ug/100ml)

= a = .
g‘lJﬂ’IﬂN‘N'Jﬂ‘n 1 ﬂ‘i'lﬂiJ'lﬂiij'm')ﬂ'lﬂJulﬂ (retinal acetate)

0.0006
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1400 -
1200 -
1000 - .

800 -

600 - y = 2E+07x + 23.23
R? = 0.9877

Area
¢

400 -
200

0 T T T T 7

0 0.00002 0.00004 0.00006 0.00008 0.0001
Concentration{ug/100g)

silmamuani 2 N5 10183 1U3AMUB (tocopherol)

7. PSnamnaden Aemaiia atomic absorption spectroscopy (AAS)
AeuMIMsnaassdeautaioaudilumsazans 10% n3aluasn 1 1 Au (W hood)

Y 4 v v 2
LLAIANNAIT BN INIYUT D.I.

FEmstien

1. Fadetraun 2.5 3y lunasadey

2. 1@unsa HNOyHCI udasidau 1:1 Usuias 10 Haddas

3. thimsesiigumgil 120-150 ssruvaiFoa ifhuna 45-60 widt

4. b lusa3udsinasauasy so dadans

5. NTBARIWLNILTAILNIBAUVDS 1
Yallaensazaofild 0.5 Taaans ldadluvaml§uisinas 10 Sadans
@uth DL luvieliulSinaseunsy 10 Taaans

a v A . .
AAUIAT B atomic absorption spectroscopy (AAS)

v ® N8

adunsmuasgmlasldasnasgpuunadou Aanududu 2, 4, 6, 8 uaz 10

ppm.
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NMIAIHIN

..:'»ly A VY Aq ¥ Y J
1N 1ANINTON (ppm) X mmwmuﬂmmiazawwh = ANUVUUIUUDIUTUY

Tuniae Ppm

0.5

e
F-S
|

o
[
!

y = 0.0431x + 0.0117
R? = 0.9968

Absorpbance
o
N

4
=Y
i

0 S 2 T T T T T 1
0 2 4 6 8 10 12

Calcium concentration (ppm)

< -
simanunn 3 namlinasguaaioy
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a . v ¢
AT NMANUINN 4 ‘ﬂﬂgmmﬂﬁmmz P-1
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Month Breed Number Milk yield Roughages Concentrates
of goat of goat  (kg/head Type Content Type Content
/day) (ke) (kg)
1 Saanen, 80 1 grass, leaf, 5 Commercial 0.3
Saanen75% Ipil-ipil
2 Saanen, 70 1 grass, pine 5 Commercial 0.5
Saanen75% apple skin,
Ipil-ipil
3 Saanen, 50 0.5 grass, leaf, 5 Commercial 0.5
Saanen75% silage
4 Saanen, 50 0.5 grass, leaf 5 Commercial 0.5
Saanen75%
Toggenburg
5 Saanen, 57 0.5 grass, leaf, 5 Commercial 0.5
Saanen75% com
Toggenburg
6 Saanen, 70 0.5 grass, leaf, 5 Commercial 0.5
Saanen75% com
Toggenburg

1-July, 2-August, 3-September, 4-October, 5-November, 6-December
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~ ¥ ¢
M ITNMAHUINN S ‘Uﬂlluﬁ‘llﬂﬂﬂ'lillllwz P-2

Bore25-75%

Month Breed Number Milk yield Roughages Concentrates
of goat of goat (kg/head Type Content Type Content
/day) (k) (kg)

Saanen50% 8 0.5 grass, com 3 Commercial 0.3

Saanen75% 60 1 grass, leaf 5 Commercial 0.5

Saanen75% 50 0.5 grass, leaf 5 Commercial 0.5

Saanen75% 52 1 grass, leaf, 5 Commercial 0.5
Anglo- silage

nubian 25%

Bore25-75%

Saanen75% 20 0.5 grass, leaf;, 5 Commercial 0.5
Anglo- com

nubian 25%

Bore25-75%

Saanen75% 36 1 grass, leaf, 5 Commercial 0.5
Anglo- silage, corn

nubian 25%

1-July, 2-August, 3-September, 4-October, 5-November, 6-December
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FI'IS'Nﬂ'IﬂN'M’Jﬂﬁ 6 %ﬂgﬂ‘\lﬂﬂﬂﬁuuwz P-3
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Month Breed Number Milk yield Roughages Concentrates
of goat of goat (kg/head Type Content Type Content
/day) (k) (kg)

1 Saanen 71 1 grass, com, 3 Produce in 0.3
50-75% leaf farm

2 Saanen 42 0.7 grass, leaf 3 Produce in 0.3
50-75% farm

3 Saanen 60 1 grass, leaf 3 Produce in 0.3
50-75% com farm

4 Saanen 60 1 grass, corm, 3 Produce in 0.3
50-75% leaf farm

5 Saanen 73 1 grass, com, 3 Produce in 03
50-75% leaf farm

6 Saanen 78 1 grass, com, 3 Produce in 0.3
50-75% leaf farm

1-July, 2-August, 3-September, 4-October, 5-November, 6-December
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4
Joynveahsuuns Y-1
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Month Breed Number Milk yield Roughages Concentrates
of goat of goat (kg/head Type Content Type Content
- /day) (kg) (kg
1 Saanen 30 0.5 bean crud 5 Commercial 0.5
garbage,
Ipil-ipil
2 Saanen 25 1 grass 5 Commercial 0.5
3 Saanen 50 1 Ipil-ipil, 5 Commercial 0.5
grass, T '
banana skin
4 Saanen 50 1 lpil-ipil, 5 Commercial 0.5
grass,
banana skin
5 Saanen 55 1 Ipil-ipil, 5 Commercial 0.5
grass,
banana skin
6 Saanen 50 1 bean crud 5 Commercial 0.5
garbage,

Ipil-ipil

1-July, 2-August, 3-September, 4-October, 5-November, 6-December
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a4 _ v 7
AINNANUINN 8 "llﬂial.ﬁ"llmﬂﬁmmz Y-2

Month Breed Number Milk yield Roughages Concentrates
of goat of goat  (kg/head Type Content Type Content
/day) (kg) (kg)

Saanen 63 2 lpil-ipil 4 Commercial 0.5

75-82%, grass, cormn,

Alpine, silage

Nubian

Saanen, 27 1 grass, leaf 4 Commercial 0.5
Saanen75%

Saanen, 26 1 grass, leaf 5 Commercial 0.5
Saanen75%

Saanen, 26 1 grass, leaf 5 Commercial 0.5
Saanen75%

Saanen, 26 0.5 grass, 5 Commercial 0.5
Saanen75% Ipil-ipil

Saanen, 26 0.5 grass, 5 Commercial 0.5
Saanen75% Ipil-ipil

1-July, 2-August, 3-September, 4-October, 5S-November, 6-December
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AT NMANUINN 9 ﬂﬂgﬂﬂlﬂﬂﬂﬁmtﬂ% N-1
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Month Breed Number Milk yield Roughages Concentrates
of goat of goat (kg/head Type Content Type Content
/day) (kg) (kg
1 Saanen 120 2 grass, com 5 Commercial 1
silage, pine
apple silage

2 Saanen75% 150 1 grass, leaf 3 Commercial 0.5
3 Saanen75% 105 1 grass, leaf 3 Commercial 0.5
4 Saanen75% 105 1 grass, leaf 3 Commercial 0.5
5 Saanen75% 105 1 grass, leaf 3 Commercial 0.5
6 Saanen75% 105 1 grass, leaf 3 Commercial 0.5

1-July, 2-August, 3-September, 4-October, 5-November, 6-December

A3 IaMARUINT 10 Joyavearhiuung N-2

Month Breed Number Milk yield Roughages Concentrates

of goat of goat (kg/head Type Content Type Content
/day) (ke) (kg)

1 Saanen50% 40 1 grass 3 Commercial 03
2 Saanen50% 40 1 grass 3 Commercial 0.3
3 Saanen50% 40 1 grass 3 Commercial 0.3
4 Saanen50% 40 1 grass 3 Commercial 0.3
5 Saanen50% 40 1 grass 3 Commercial 0.3
6 Saanen50% 40 1 grass 3 Commercial 0.3

1-July, 2-August, 3-September, 4-October, 5-November, 6-December
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Maruan 3. PBunaniwrly

P a e o ) A Q & @
asumanuanh 11 dunanivlunanlusrudsunsngraudaudousunay we. 2552 Ty

k4

A Y] o 9
HUN 3 WrIameuaumale

Rainfall (mm)

Month Pattani Yala Narathiwat Average
July 98.4 180.1 163 147.7
August 116 139.8 160.5 138.8
September 116.8 105.6 126.3 116.2
Summation 331.2 425.5 449.8 402.2
October 73.7 1771 177.3 142.7
November 5414 659.9 815.8 672.4

December 78.7 193.2 280.5 184.1
Summation 693.8 1030.2 1273.6 987.2

fian: nsugAtoNING (2552)



