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Nafive chicken was not interested in raising @‘@

Novaceine program No sanitiry Lack of knowledge in breed and Feed deficiency
breeding
High mortality rate Low genetic ability (egg / mcat)

Lack of

Support
Knowledge & skill .

Insufficient consumption in medt and g

Course training Low profit
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Low potential of Native chicken production

Figure 1 The obstacle production of Native chickens ('ﬁ'ﬁl.l.ﬂflw'm ‘Elﬁ'ftl, 2531)
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Rhode Island Red
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Native - Rhode Island Red

Rhode Island Red - Barred Plymouth Rock

Mative chicken

Native x Rhode Island Red - Barred Plymouth Rock

Figure 2 Scheme of cross breeding for improved performance, carcass and maat quality of Thai native chicken
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Table 1 Chicken yield percentage (Adapted from Department of Livestock Development,

1996; cited by Jaturasitha, 2000)

1" portion estimated 39.05% 2" portion estimated 60.95%
1. Blood 4.0 1. Internal organ 7.0
2. Feather 6.6 2. Neck2.1
3. Legs5.0 3. Neckskin 1.7
4, Head2.8 4. Fillet 2,75
5. Intestine 5.0 5. Whole wings 8.1
6. Lungs 1.0 6. Bonein legs 26.0
7. Others 15.65 7. Breastmeat 13.3

Table 2 The correlation (r) between fat to total fat and carcass fat (Adapted

Department of Livestock Development, 1996; cited by Jaturasitha, 2000)

from

Fat Total fat Carcass fat
Abdominal fat 0.856 - 0..855
Subcutaneous (back position) 0.703 0.691
Subcutaneous (wing position) 0.738 0,724
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Figure 3 Scheme of discolor (Comforth, 1999)
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Table 3 Compounds proposed as key odour compounds in cooked poultry meat (adapted from Farmer, 1999)

Compound Odour character Probable origin

S — containing
(1) hydrogen sulphide Sulphurous, eggy From Strecker degradation reactions

between cysteine and dicarbonyl

compounds
(2) dimethyltrisulphide Gassy, metallic From methionine by Strecker
degradation
(3) 3 —mercapto — 2 — pentanone Sulphurous Reaction of H,S (1) with carbonyl

compound from Maillard reaction

(4) methionat Cooked potatoes Strecker degradation of methionine

Furanthiols and disulphides
(5) 2 — methyl - 3 - furanthiol Meaty, sweet Maillard reaction between cysteine and
ribose or related compound or
degradation of thiamine

(6) 2,5—dimethyl—3 - furanthiol Meaty Maillard reaction between cysteine and
a hexose sugar

(7} 2 —furanmethanethiol Roasty Maillard reaction between cysteine and
ribose (or related compound) or
degradation of thiamine

(8) 2 — methyl — 3 — (methylthio) furan Meaty, sweet As (5), followed by reaction with

methanethiol from degradation of

methionine

(9) 2 —methyl — 3 — {ethylthio) furan Meaty As (5), followed by reaction with
ethanethiol

(10) 2 — methyl — 3 — methyldithiofuran Meaty, sweét As (5), followed by reaction with

methanethiol from degradation of

methionine
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Table 3 Continued.

Compound Odour character Probable origin

(11) bis (2 — methyl - 3 — furyl) disulphide Meaty, roasted As (5) followed by oxidation, or
degradation of thiamine

Other heteroocyclic compounds

(12) 2 — formyl — 5 — methyl thiophene Sulphurous Reaction between dicarbonyl
compounds and H,S (both from
Maillard reaction between amino
acids and reducing sugars)

(13) trimethylthiazole Earthy From 2, 3 - butanedione, ethanal,
NH, and H,S (all from Maillard
reaction)

(14) 2 — acetyl — 2 — thiazoline Roasty From cysteamine and 2 —

(15) 2, 5 (6) — dimethy!l - pyrazine

(16) 2,3 —dimethyl - pyrazine

(17) 2 —ethyl -3, 5 — dimethyl — pyrazine

(18) 3, 5 (2) — diethyl — 2 (6) — methyl ~
pyrazine

(19) 2 —acetyl - pyrroline

Aldchydes, ketones and lactones
(20} | —octen — 3 - one

(21) trans —2 - nonenal

Coffee, roasted

Meaty, roasted
Roasty

Sweet, roasted

Popcorn

Mushrooms

Tallowy, fatty

oxopropanal, forimed from Strecker
degradation of cysteine and
breakdown of sugars, respectively
Streaker degradation of amino acids
with dicarbony compounds (from
Maillard reaction) and condensation
of resulting amino — carbony!
compounds

As(15)

As(15)

As(15)

Maillard reaction between a reducing

sugar and proline

Thermal oxidation of n ~ § fatly acids

Thermal oxidation of n — 6 fatty acids
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Compound

Odour character

Probable origin

(22) nonanal

(23) trans, trans -2, 4 — nonadienal

(24) decanal

(25) Trans, trans — 2, 4 — decadienal (and

an isomer)
(26) 2 —undecenal
{27) y— decalactone
(28) y — dodecalactone
Other

(29) 2, 3 — butanedione

(30) B—ionone

(31) 14 - methyl — pentadecanal

(32) 14 — methy! — hexadecanal

(33) 15 —methyl — hexadecanal
{(34) 4 — methylphenol

Tallowy, green

Fatty
Green, aldehyde

Faity, tallowy

Tallowy, sweet
Peach - like

Tallowy, fruity

Caramel

Violets

Faity, tallowy, train —

oil

Fatty, tallowy, orange —
like
Fatty, tallowy

Phenolic

Thermal oxidation of n - 9 fatty acids
Thermal oxidation of n — 6 fatty acids
Thermal oxidation of n — 9 fatty acids

Thermal oxidation of n — 6 fatty acids

Thermal oxidation of » — 9 fatty acids
Oxidation of triglycerides

Oxidation of triglycerides

Degradation of sugars in the Maillard
reaction

Oxidation reactions of B — carotene,
from the diet

Cleavage of plasmalogen
phospholipids or from acetyl Co — A
+acyl Co—- A

As(31)

As(31)
From plant material or from the
breakdown of the amino acid,

tyrosine




22

Table 4 Taste compounds present in meat (MacLeod, 1986; cited by Reineccius, 1999)

Taste Compound
Sweet Glucose, fructose, ribose, glycine, alanine, serine, threonine, lycine, proline,
hydroxyproline
Salty Inorganic salts, sodium glutamate, sodium aspatate
Sour Aspatic acid, glutamic acid, histidine, anserine, camnosin, other peptides,

histidine, arginine, methionine, valine, leucine, isoleucine, phenylanine,

tryptophan, tyrosine

“Umami” MSG, 5 —1MP, 5 —~ GMP, certain peptides

MSG = Monosodium glutamate
IMP = Inosine monophosphate

GMP = Glutamine monophosphate

Table 5 Off - flavour of some aldehyde (Rossell, 1992)

Aldehydes Threshold (mg kg™ oil) Flavour
trans — Hex — 2 —enal 0.3 Green
Deca~ trans — 2 — trans — 4 — dienal 0.1 Stale frying oil
Nona — trans — 2 — trans — 6 — dienal 0.02 Cucumber
Nona — trans — 2 — cis — 6 — dienal 0.0015 Beany
Non — frans — 6 — enal 0.00035 Hydrogenation
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1BnINT Xlong ef al. (1993) ToUTwIMIszRoUMARTveInAwTiaRA19A UL
o o [ ar ar ] =& 1 or 1 1 o H
anuduiusfumeiuiveadaiswdie Aanuhmeiuginanesimsazauluduild
] o 4 Y 4 1 Y ar o | 1 § o
uaneaiy WenlSeudoy lafuidies waglAiflomedugiaszme nudlaieNi@ssday
3
= o o d o at
91413 Tl AU 21% LazwaIa1U 3,200 keal ME/kg Hilodidudnnudu Tasiu Tudu 1fh uay

WHIIMTIY VAL 74.20, 23,31, 1.63, 1.14% LaE 1.36 keal/g MUAAY (Smith ez al,, 1993)
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& s 1 o @ 1 é 'u o
asfdsznoumuniiuniianuddamonisulsgd Fallmhiiddaannluenng

utiaflu 2 dau Ao (3R, 2538)
LT S0 o [
1. mnfidlumso s ndfgysosanie

a9} R 9} @ T & o sy 1 Qay
2. nifedestumsjuse SdetefoqauautfvecTusAundondt “queauiianigld

77 (functional property) Asuaaslumsg 6

Table 6 Functional property of protein (Adapted from Pomeranze, 1991; 51419\8 ik ﬁ?"{ ,2538)

Functional property Mechanism Food
Solubility pH depend on solubility Beverage
Absorption and binding water Hydrogen bond with water Meat, bread and cake
Increase viscosity Increase concentration Soup and gravy
Gelatin Firmness Meat, soy curd and cheese
Binding To act like glue
Increase elasticity Hydrogen and disulfide bond in Meat and bakery

gluten
Emulsifying Emulsifying agent Sausage, soup and cake
Lipid absorption Oil combining Meat, sausage and donut
Combining flavor Absorption and accumulation Margarine and cakes
aroma
Foaming Film Algae cake

uaﬂmﬂ‘f:ﬂmﬁuﬁﬁﬂuaﬂﬂﬁﬁu Yoy nazauiu Sufhudaume wozagluanyay
Sifatu (emulsion) 1wul&nsonsiiadia o omsmaeldlilsaudumssiadlnions
(emulsifier) ez Tusaulwioudazsindanumusolunmsdumsssiad Wesifunndig
fu Tsaufiarmelghnhesiqands uazdedudde T q USinansaluiubassond

o ! o 4 & o
fu i1l sAunBouanm aﬂymm‘fwazmmmmmiuﬂﬁ5:111111@@1146%31%& AR
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-~ Iy @ a 3 ©
wnlSunmnsa lvivBassthmamnnnmsthaesen ledwoa v lanta © (phospholipase A)

wazteu lasl lalyTywoalan/a (lisosomal lipase) (Pomeranze, 1991; 819 1a8 159, 2538)

£ J y X4 od
244 gummvsaiieifedfosiudImaveuiioibioneumazneaanau

{connective tissue and collagen content)

- & ! ar o 1 g s Qs i y {
Wowofriulinnudwydenuniwilodad datndiepnnuazndaniled
o o o A4 A o - « =y ! ' &
waumindudsziwdemanetusslinuuiiase Tnadennuyuuasgammeeiie ms
2 Aﬂ.y A A ar 1 o et < A o e
waswklaweuilawafurinlusumedailimwznsvosuuiauasanuudaus uiledain
v 34
91gU1AIU FeandedfunIsTIsuYes Fgde (2534) mishinuuendunilelu
v 1 ' =t t Qo ] J & a' o j’ -:id. o @’ ) LY é
Fumsudazaudianumnaniudsiielenu iy aduilefilmatnuminuaziwmdhi
as :} @ =y d’!’ d’l dl -t ar g d'l d' s l;
spafuhviininn q TuSmnameiladaneaiugelszneufuguawusuiiemefoniug
! s & a = £ aa é) & 3
danaliidtelinnumiioaniniu Fmsijiormsnnnduiieguamdr @wisaaanay
-4 r » ¥
wmilmveuile1d a1 ldlaensduviomsdmonnu 9 Wewnnduiledafuszneudae
4
ssagnaniiod g udazaduameviatsuAnas Tidusgudnats 0.01 - 0.10
M [ P = ' =1 ' 41 @ {' o % J
findmns Morudoitions o Sundn an Tadud (sarcolemma) sazagiwsuiluiand e
3 ) [ 3!
Feldsameiinfonaiu’l3gie (Meyer, 1960; 04347, 2538) UBAINGl Dransfield (1999)
' L d
t ' L o o 1 &
5789197 pszvauns lumssi ezl aay msaanbiseu msugildiuenn vie
- 1 ar 1 dv 1 1 g g g
msurutamn dadomariilnadeanuynvestionsdu
dy d'i q‘ st ] o - =it =3 =y oo o r'd
eoRviuudssaniiuy 3 ¥iia Ae aeaaueu daradu uasisAgdy (Fomsed,
Qs o £ d' é 4 1
2520; daudfe, 2543) USinmussnsaamuiinniiqe Hilinadegunmideduaiunliuy
3 g @ o [
ailTuagiuyTuend intermolecular cross — link ifudwhwihiiden Tuanavesnoaauoud
o Y as ' 1o o g [ { { @
Srudu uennniinsaaiaududiudiudseaoufddg ludle Hilszune 2% Aunnswiud
a o & 4
YSumneaatoufiliazai (insoluble coliagen) Tundwitegavzi Iilolinnumiies nas
apaaudsfigaruidmsuagafivandrafueen liuanalunswit 7 (Sims and Bailey,
1992)
3 o ¥y o1 % o o o 1. & 4 1
aduiiolnsadunduilentianumiionles Wodsunudailngsiiady 9 ua
[} 3 3 = t 4 XY ) v 3 ai -
Iiafudios eflanumiisnaniuileinfugiedsame uadusTonldmsseusudie
' A ' 4 [ 4 o 1 A 4 Y = s fd 3 yd
afuies Tuiludlefioden gy iedunduidiefinsBealudonidsin 4 Tl veilf

1 Qs

g Y oy o ' s g’ L
Aaailuegiu oy szoznmmades sazthvdnvesln Taenaldudnimiindanlszun

ot

Y 4 f - y
1200 n§u BrgnsiRsalszinm 3 Weuvesldfuiles wuduninzuansuiTna'ld vonenil
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1

1 g go 1 o 1 4 ] 1 ] 4 o o
Ingorauftudesddadniulii Wgumwile Tduandeoin laiwdes (aiafuaunioelns,
2525)

y Y ! v a da
@nlendnuileln dszreudae fast glycolytic (type I1 b) Aowiiafufnnisaay
lnl T & tlyllaf ar r.l a =] . . . &

NA IALUIAD IH IAWANIU U ZE2IMDUT I8 3 HAY fast oxidative glycolytic (type 11 a) 44
zfa luszeznadueiun  tvnevuselyledu  wayTdsAufieadostuntsvnada
4 1 =1 () é =) =y ¥ £ i o L}
ou 9 dudnwilanils Ao ¥l type I wadwilnillsznoudielyToduifidnuazasdon
WHLU ATP (Goldspink and Yang, 1999) @34 Lui et al. (1994); Lui et al. (1995); cited by

¥
Raj (1999) 5109911399 19v09ndMEle  semitendinosus  11/Fn endomysium  3RY

. , @ o ' 3 .i‘ o a1 YR 1

perimysium ﬁmﬂmmuuwuﬂnﬂqmmmuamﬂ“lu 12 ¥ 13anAINT LaLITINAYD 93190
[} { o] & a
endomysium A% perimysium §1¥11A Ua18LA 4°C 1Wuwan 12 31349 endomysium 9zaa 1887

& T
Tuduvnneaaau Mlviiemaves perimysiom Lonsensna gy lensaaion

Table 7 Tissue distribution of collagen types (Sims and Bailey, 1992)

Fibrous
Type | Skin, tendon, bone, dentine
Type I | Cartilage
Type III Skin, aorta, muscle
Type V Widespread

Non — fibrous

Type 1V Basement membrane

Type VII B.M. - skin, amnion

Type X Cartilage/bone
Filamentous

Type V1 Widespread

Fibril - associated

Type IX Cartilage, on type II

Type XII Tendon, on type I




27

245 aslunaduunaclsdlum sl¥ilgsaningy nazsmigaduamuiy

(calcium chloride for improving meat tenderness and moisture absorption)

ar 1 4 3 o =, -1
msdsvlysnnuduveuierin aunsadlana1edd msfamsazmeuraioy
lrL 4 ‘i(l s ey & A S ] ] g gt 1 ar - 3 [ ¥
aaelsd (HudnItmanilsidiniumanuyuveuiieldiudu Ysuludromsiadsa
o ] 4 9} 5 1 Qs 1 ¥
FARTIDA10IATOY Instron Y3DAMIIAANIULTID (shear force value) laamsaaaisasalty
= ¢ Y a |
unaounas lsaanududu 0.3 M JWlSuas 10% wewt 0@ e #9 Nurmanhmudi and
Sams (1997) T8I EAUANMT Ut UL T sunan 15a 0.3 M e wIT0ana s darIY
g o = é’ cisf = o A A o
Wisuazaaanumilvveuilefduilnasensuld ewnasavarounadounae lsdez
o + - + o L
uandald ca™ uaz 2C1 %1 Ca¥ vzaszduntshiuve vyl calpain #9 calpain Hu
&1 ad L] g/ [y d’( Y . ] ] Af qi o gl
Tyl ansrurumsdesaanudulonditevdinyluszvdnmsduilofigang e
< ar 1 ' 4 .
1 Aoandeafl Nurmanhmudi and Sams (1997) s1eauineu lesdldeadulslushAunfinade
i d’( ﬁ I of et U @ o ¢ [ ]
anuyuiilor uxavasuaaiFouaas lsannszdumaiiauveauey lasieaosulsnnuy
d%’ o) & 9 ¥ 2+ & 9 é.l’.‘ P d? =1 Qs 2 t
youseld e nududuves ca feoulunduslai vV niouALMSIANLAINS
Q ca'd o Qs =3 ] dy Qr =4 =4 4
M ldihadunumddgylusalamafiennujuiie vdwniamsazatounaiBeunae lsa
£ ay o= o =& 2+ A a :ﬂ 1 Ill = o/ E é:’ 9/
AduitloazfanisHade d9 Cca® Bamuduilunena Inmsifansvadivesndiuiionin
= 4 1 as 3/} d%, = d’l‘ F=1 g/ -l d. ) ar
315911 (2540) TreamuIsHadweInd I HevzfaduynvIodsslaIAEIUBIAUMS
F9uUDe myosin Huddyy wazunafeuBesy (Ca™) wenvniznszdumsiinuvey
o aa 8 [] a ar 4 o 3 Y] .::'lo/ o 'd
1oulwsl calpain FaliEnEnadensiinuvesdRFudwSedafidaunams e seu lay
A . 3! =t =8 ¥ [ .
AD calpastatin @AY 'Iﬂﬂmsa::mmmawauﬂaallsﬂmaiwmsmammm calpastatin 1u
o o . o 4 ¥ g g o a
adufottesas wlew'lan! calpain o Tumsdondulvndmile lddnd dumsiiy
[ U o d%’ [ o 1 Y] L] dl.y d' o = = u’-:{ o 1
anuuldniie1é TauSaainawswanuilofiiimsauaaitounaslsadn 14 4 x4

anausInarIuEe 0.7 A landu taziiuanuy 1 1USns1 0.7 Y (Wheeler er al., 1997)

1 =8 X . . 1 24
AMSPATBUAIINTY (moisture absorption) sazmmsgaRevMziliznoueIms

{cooking loss)

naunLaalBounaelsd TanuduRusiunsTIIUMT A IUeaT e ATP yaz
' 1 st :ﬁ‘ o o @ =4 ,é’ i
anuiiunsadiua (eH) Tundnite Aoadesdurimsgaduanudin uazmimIgdo
suzilsznevems delinnudidgmarsugie szduenududuveanafounae ladiny
dg’ o Py ' =2 A’{J 1 < a
wnduzdumsuaimagaduanuiy  wasmimsgaeivvalseneuemsfoziuinn

a
IR0 (Young and Lyon, 1997)
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wazflewadnduileaarenton g'llszlinsruaumsnssduldifaniswds
uralBonssnawad Iasazauueadeusevinumad e limugaveanszuiums
wawedfy dhildmstaondinded Trouaadenfiazausznhausadazmiioniildion s
protease, lysosomal Lag lypase M19TH ﬁflﬁ'mﬁaﬂmuﬁu%néﬁm‘f}’egnd@uﬁmﬂ uaafoui
rausernaadianmiu e lvaesnuenad liu wl#Ba hyper contraction ¥+
L%aﬁﬂiﬂ (Jackson et al., 1991; Jackson, 1993; McArdle and Jackson, 1997; Salmon, 1997; cited
by Mahon, 1999) |

2.5 famw iy

: o .
2.5.1 pamwiHesomsazanludiy (fat deposition)

4 4 £y o 4 A 4 o o 9 o ' '
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msduunyiinuaariaito lvilu (classification of adipose tissue)
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LY d (Y]
MIFunsIzinsaluliu (fatty acid synthesis)

ar ' LY = s
nezundansiznea luiy  Fuduanfseves acetyl — S - Coa
carboxylase iU acetyl - CoA U@z HCL, Tagmsiauues ATP, NADPH, biotin UBY
manganase malonyl — $ — CoA complex $2Uf1 acyl carrier protein (ACP) Actyl ~ S — ACP uay
Malonyl ~ S — ACP 1o §A5 019 1A uud 119 acetoacetyl - S — ACP 89011 Tunilssevuves
g e 3 o < 9 & A & o
msdansezlansuon 2 ezaoy ndunszzduiuliliSes a sunasesiansalusud
o 3 | - A Yo < Sy ¥
NAUeU WAL C, ¥ C,, i lddaumsveumfinesmsudl acyl — S — CoA 1%
] of s o e 4 1
gntfaseeenumineu ladn 1 lunsdunsizsl (enzyme complex) TmsvzmlAougairafly
nsaluiuBudanidmaudlumyg (even — numbered) Belldwaunsa lufufiny 1dvanewiia
(ﬁTSN'ﬁ 8) (Voet and Voet, 1995; Smith ef al., 1983 )
¥
Palmitoleic, oleate, linoleate LA linolenate Lﬂﬂﬁ”l‘a‘ﬁ&ﬁﬂ‘ﬁﬁ)ﬁﬂ?ﬂﬂiﬂ‘lmﬁu
2i8u# palmitoleic 1aE oleic Qﬂﬁ&&ﬂi’l%ﬁﬁ)’!ﬂ palmitic (C,,) W30 stearic acid (C,p) U9
. . . Y e ] n’/} = v Ao o )
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fonmdnvosaamunssunisiassle Aduilanldanuddgyiiosonfutlgmde
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#o4 (20°C) daulufuifinsalusiusiialaiduds (unsaturated fatty acid) gesufluvosnadd
gavgiifes (qulauazosoudd, 2539)

Uszmaluueuas Juaniinmsnde lududadie 15 lugaamassuermsduauunn

1 ' =Y = @ ar o 95 di a o =Y
uanuIdSmansuaa lvdudadtiuur Iduaraases a9 dSmsvilszmelnannutioyiums
=y o o J. a r- [] s H a’
u3 Inaluiunindadifiosninndu wazsand  uaihgiunuilymiforduTsadudenlu
ars a 2 o 4 = s a:'- Y -~
Walsgadu wiedilevimden mszlinsa luiiududuazasiaawesealulSuings
(1tianes, 2539)
3 [ ¥
iaweluiuda’ Tlalladiuesddssneundn sliavedlalle aunsaddqaunm
as ] A Qs a - o 4 A
voluinld omsiinademsiiumsduasizvuensa iuuasfiunmsezan lvduluiiede
a o o & @ | = ] =y
dad wazlasndimelsd HuesdiszneudAgainsaluiu (319 9) uaasliviutivie
a o Y 1 1 a d' gl
ypada s Banwlsiudedinga ludui'ld
& 1 ¥
TunsSiesizvvia1Suie lwiu lupd e wldiefeetieNiSendn Gas
1 = = o
chromatography (GC) Whiumaialumsidiuuesuniia (methyl) 30 lonfiawames (ethyl
4 \ ar d o [ 1
ester) UBIN5AT Iiak e AlsznovvaInadin! (column) vssuisfidlonfuvesnalludiu
- ] o o . Y 1 yd.al.

wpgommneif biazais Tasldufmiud11111 (carrier gases, mobile phase) #auun1d Side:
(helium) Faozgaupilumsiadiu °K mify 34.8°K x10°), leTasiou (aydrogen) iy
41.6°K (x10°), Tulasou (nitrogen) My 5.81°K (x10°), aondiau (oxygen) WA 5.89°K
(x105), HaeIsneu (argon) Y1111 3.98°K (xl(}s) (Yeshajahu and Meloan., 1994)
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i[' 0,
CH,C—-5coA + H-SACP CH.-(—SeoA +H -SACP
Acetyl - CoA Malonyl - CoA
H-8CoA Acetyl —CoA - ACP  H-ScoA malonyl —CoA - ACP
transacylase transacylase
(.‘|(}_, [ 6,
CH,-C—ScoA Cl I‘J —SACP
Acetyl — ACP Malonyl - AP
H-5-TF —
a
H-5AL

f- Ketoacyl — ACP synthase

— ¢
{condensing enzvime)

CH; J‘ CH-C-SACP b

Acetoacelyl - ATP CH,CH;{CH,),. J O+ H-5ACP

H++ MALPH
- Ketoacyl — ACP reducthase Palmitate
NADPHH
7
OH )

H,O | palmitoyl thioesterase

C Hli‘--{ 'H;(”—Sﬁf.‘? 5['
I CH,CH,{CH,) ,-C-SACP
D-f- Hydroxybutyryl-ACP Palmitoyl - ACP
H,0 5| P-hydroxyacyl - ACP dehydrase recycle Reaction 2 — 6

Six more time

Ii[ irl_] H + NADPH NADP 6 I”}
8 H;I:' =C-C-SACP A—L’ CH,-CH,-CH.-C-SACP
H enoyl = ACP reductase Butyryl - ACP

LB s~ Butewent - LT

Figure 4 The reaction sequence [or the hicgymthess of ity acid. In forming palmitate, the pathway = repeated for seven eveles of C,
elomygbon [llowed bvia fmal Bydrolysis step (Voetand Voet, 1995)
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Table 8 The common biology fatty acid (Voet and Voet, 1995)

Symbol Common Name Systematic Name Structure mp °c)
Satureated fatty acid

12:0 Lauric acid Dodecanoic acid CH,{CH,) ,COOH 44.2
14:0 Myristic acid Tetradecanoic acid CH,(CH,) ,,COOH 52

16:0 Palmitic acid Hexadecanoic acid CH,(CH,) ,,COOH 63.1
18:0 Stearic acid Octadecanoic acid CH,(CH,},,COOH 69.6
20:0 Arachidic acid Eicosanoic acid CHs(CHZ) sCOOH 75.4
22:0 Behenic acid Docosanoic acid CHE(CHZ) 5, COOH 81

24:0 Lignoceric acid Tetracosanoic acid CH,(CH,),,COOH 84.2

Unsaturated fatty acids (all deuble bonds are cis)

16:1 Palmitoleic acid 9 ~ Hexadecenoic acid CH,{(CH,) ,CH=CH(CH,},COOH -0.5
18:1 Oleic acid 9 —~ Octadecenoic acid CH,(CH,) ,CH=CH(CH,),COOH 13.4
18:2 Linoleic acid 9, 12 — Octadecadienoic acid CHJ(CH2)4(CH=CHCHZ) L{CH).COOH ~9
18:3 Ot — Linolenic acid 9, 12, 15 — Octadecatrienoic acid CH,CH,(CH=CHCH,),(CH,),COOH -17
18:3 ¥ - Linolenic acid 6, 9, 12 — Octadecatrienoic acid CH,(CH,) (CH=CHCH,),(CH,),COOH

20:4 Arachidonic acid 5, §, 11, 14 — Eicosapentanoic acid CH,(CH,),(CH=CHCH,) (CH,),COOH  —49.5
24:5 EPA 5,8, 11, 14, 17— Ecosapentancic acid CH,CH,(CH=CHCH,).(CH,),COCH —54

24:1 Nervonic acid 15 - Tetracosenoic acid CH,(CH,),CH=CH(CH,),,COOH 39

2.5.2 palaanasan (cholesterol)

mmqﬁwﬁaﬂﬂqmimﬂuﬂizmﬁ‘ﬁﬁwumﬁ’q uaztssmaftdeimun Ao
Tsatale emnsfudlnndluileiodrdgydomaialsn Inolidniwadonszuiunisifans
uSadrvpavaomEsaund tazmsgadulurasaiaen (arthergenesis 10 thrombosis) Hanae
LﬂfJuﬁwmmﬁaaﬁuﬁﬁﬁm‘luﬂ1ssﬁﬂisﬂﬁ’ﬂﬁ3 msus Inaemafiulszneudae luiuludSun
ge fumsifrueie Tsndendn aii"aw1n"lmﬁuﬁﬂ‘mﬁuﬁﬁﬁ"lﬁazmﬂiuﬁ? azuaa fuduly
ﬂsmmﬁaﬂﬁqﬁ’mmﬁéa%ﬁn Fasznoudaoviealdlatla (phospholipid) wazlysAu
lsydla, 2539; Heren, 1994) Ssnra’luiulidudafitlusssumfondu cis isomer 13
Ralatnnn cis i rans form sufindaldifenmsiunssii lumsnin Sesiinade
nﬁzmuﬂmmwa1f,ymsmmsmﬁ11fu1u§1aﬂ1ﬂ upzlinamoguam maizez lilanszay

HDL - cholestero! (Voet and Voet, 1995)
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Table 9 Fatty acid composition of animal fats; typical value (m/m %) (adapted from Rossell, 1992)

Fatty acid Mutton Beef Pig Chicken Hours
14:0 2.0 2.5 1.5 1.3 6.0
14:1 0.5 0.5 0.5 0.2 1.0
15:0 0.5 0.5 - — 0.5
16:0 21.0 24.5 24.0 232 23.0
16:1 3.0 3.5 3.0 6.5 10.5
17:0 1.0 1.0 0.5 0.3 0.5
18:0 28.0 18.5 14.0 6.4 3.5
18:1 37.0 40.0 43.0 41.6 29.0
18:2 4.0 5.0 9.5 18.9 5.0
18:3 - 0.5 1.0 1.3 17.5
20:0 0.5 0.5 0.5 - 0.5
20:1 0.5 0.5 1.0 - 0.5
Other 2.0 2.5 1.5 0.3 2.5

P/S ratio 0.07 0.11 0.25 0.64 0.66
Iv* 42.6 48.7 60.3 78.3 90.4

P/S ratio = polyunsaturated fatty acid/saturated fatty acid

* Jodine value by calculation from fatty acid composition
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Feedback regulation by dietary cholesterol

Figure 5 Biosynthesis of cholesterol in human (Voet and Voet, 1995; 51%1@18 QJﬁﬂi, 2544)
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Figure 6 The 19 reaction conversion of lanosterol to chelesterol (Rilling and Chayet, 1985;

cited by Voet and Voet, 1995)
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Initiation
Initiation : RH —p- R
Fast
Propagation: R*+ Os p ROO-
Slow

ROQ* + RH ———» ROOH

Termination: Re*+R* pR-R
Re + RQQ* ———» ROOR

ROO* + ROO* —» ROOR + 0,

Figure 7 Mechanism processing of oxidative reaction (Gray and Crackel, 1992}
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(Sinnhuber and Yu, 1985; Yu et al., 1986; cited by Reineccius, 1999; Rossell, 1994)
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1 scission '
R—CHQOH)—R ———» R“C‘H"—R + «OH (D

O

Alkoxy free radical + hydroxy free radical

) dismuiation |
R—CH—R ——» R'++RCHO (2)
Q. aldehyde
R*CiH—RWRzH —»R—CH—R'+ R’ (3)
O- H
Alcohol
R—CH—R‘+RZ.——>R—-?—~R'+R2H o)
Qe O
Ketone
RmﬂH—R'+RO--~—>R—|(i)~R1+ROH (5)
O 0

Figure 8 The general decomposition of hydroperoxides into aldehydes and ketones (Paquette

et al., 1985; cited by Gray and Crackel, 1992)
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Chain propagation
3, 6 — Nonadienal + Me 9 — Oxononanoate
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\ 4
2,4, 7 — Decatrienal + Me octanoate

3 —Hexenal + Me 12 — oxo — 9 - dodecenoate

A
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CH,CH, - CH = CH - CH = CH - CH - CH, ~ CH = CH - (CH,) ,COOMe

12 |
v
2, 4 — Heptadienal + Me 9 - undecenoate

2 —Pentene + 2 — penten — 1 — ol + Me 13 — oxo - 9,11 — tridecadienoate

A
L0
bl
CH,CH, - CH=CH - CH, - CH - CH = CH -~ CH = CH - (CH,) ,COOMe

13y

3 — Hexanal + Me 12 — ox0 — 9 — dodecanocate

Ethanal + ethanal + Me 16 — oxo — 9,12, 14 — hexadecatrienoate

A
. Of

Lol

CH,CH, + CH ; CH=CH-CH=CH - CH, - CH = CH - (CH,),COOMe

Pro;:aional +Me 15 — oxo - 9, 12 — pentadecadienoate

Initiation ROO®* + AH ROCH + A®
A® +ROO* —¥» | non - radical product
A®+A*  —P

Figure 9 Decomposition of methyl linolenate hydroperoxides, cleavage at the arrow yields the

products indicated, AH = anti — oxidant (Hamilton, 1994)
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Table 18 Flavor thresholds of classes of lipid oxidation compounds

(Drumm and Spanier, 1991; cited by Gray and Crackel, 1992)

Class Thresholds (ppm)
Hydrocarbon 90.00 ~2150.00
Alk— 1 -enes 0.02 -9.00
Substituted furans 2 .00-27.00
2 - phenylfuran 1.00 — 10.00
Saturated alcohols 0.30-2.50
Vinyl alechols 0.05-3.00
Oct—1-en-3-ol 0.001
Aldehydes 0.014-0.03
Alk -2 enals 0.04 —2.50
Alkanals 0.04-1.00
t, t— Alka ~ 2, 4 - dienals 0.005 - 0.50
t,c— Alka -2, 4 — dienals 0.002 - 0.60
Methyl ketones 0.16 - 5.50
Vinyl ketones 0.0002 — 0.007




