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Saturated fatty acids

number of carbon atom

molecular formula

cOommorn name

. a
systematic name

... b
abbreviation

4 CHO, Butyric acid Butanoic acid 4:0

6 CH,,0, Caproic acid Hexanoic acid 6:0

8 C,H, 0, Caprylic acid Octanoic acid 8.0

10 C o200, Capric acid Decanoic acid 10:0
12 C,,H,,0, Lauric acid Dodecanoic acid 12:0
14 C,H,0, Myristic acid Tetradecanoic acid 14:0
16 C, H4,0, Palmitic acid Hexadecanoic acid 16:0
18 C,yH10, Stearic acid Octadecanoic acid 18:0
20 Coptl g0, Arachidic acid Eicosanoic acid 20:0
22 C,,H,,0, Behenic acid Docosanoic acid 22:0
24 C, H,0, Lignoceric acid Tatracosanotic acid 24:0

Monounsaturated fatty acid

number of carbon atom

molecular formula

cemmon name

. a
systematic name

b
abbreviation

10 C,H,30, Caproleic acid 9-Decenoic acid 10:1, n-1
12 C,,H,,0, Lauroleic acid 9-Dodecenoic acid 12:1, n-3
14 C,.Hy0, Myristoleic acid 9-Tetradecenoic acid 14:1, n-5
16 C,¢H5,0, Palmitoleic acid 9-.Hexadecenoic acid 16:1, n-7
18 C,H,0, Oleic acid 9-Octadecenoicv acid 18:1, n-9
18 C,H.,0, Vaccenic acid 11-Octadecenoic acid 18:1, n-7
20 C,,H;50, Gadoleic acid 9-Eicosenpic acid 20:1, n-11
22 C,,H,,0, Erucic acid 13-Docosenoic acid 22:1,n-9

Polyunsaturated fatty acids

number of carbon atom | molecular formula common name systematic name. abbreviationb
18 C,;H,,0, Linoleic acid 9,12-Octadecadienoic acid 18:2, n-6
18 C,Hy,0, L - Linolenic acid 9,12,15-Octadecatriencic acid 18:3, n-3
18 C,H,,0, Y - Linolenic acid 6,9,12-Octadecatrienoic acid 18:3, n-6
20 CyeH1,9, Arachidonic acid 5.8,11.14-Eicosatetraznoic acid 20:4, n-6

a : double bond position from the carboxyl end

b : fatty acid formulae are abbreviated in the form x : y, n - m where

X : number of carbon atoms in the molecule

y : number of double bonds

m : position of the first double bond numberred from the methyl end
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deterioration of fat
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purely chemical process biological or enzymatic process
hydrolytic reactions oxidative ractions hydrolytic reactions  desmolytic reactions
raised acid number autoxidation raised acid number formation of methyl
acidity, soapiness ( peroxidation ) acidity, soapiness ketones,

ketonic-flavour,
rancid aroma

desmolytic reaction

rancidity, tallowiness lipoxidative changes
etc.

auntoxipolymerisation decomposition or
rancidity, tallowiness polymerisation

varnish odour etc.
rancidity, tallowiness

varnish odour etc.
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nondarnaumiloninia fay acid radical N msignsendu
E)E)ﬂ&%uﬁﬂ“};l,ﬁﬂﬂﬁﬁ%mﬂWEI’E]E;N ‘19:!”; formation of fat hydroperoxide radicals, fat

hydroperoxides, fat peroxides, increase in the size of molecules, breakdown of molecules
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#78979 autoxidation of methyloleate ( 3 )
Methyloleate
CH,4(CH,)g— CH,—CH =C9H —CH;—(CH,)sCOOCH;
10

beginning of chain

first stage : formation of four mesomeric C-radicals

¥
—CH—CH=CH —CH,— — CH,—CH=CH—CH —

11 10 1[ 9 8 11 10 9 8

* *
—CH=CH~— CH —CH, — —CH,—CH—CH=CH —
11 10 9 g8 1 10 9 8

second stage : formation of peroxide radicals and hydroperoxides and new radicals

(1) —CH—CH=CH—CH,— , O, — = —CH—CH=CH—CH,—

Lo

(2) —CH—CH=CH —CH,— + —CH,—CH =CH — (new intact fatty acid molecule)

| *
0o —0
-H

(3) —CH—CH=CH —CH,— + — é[—] —CH =CH — (new radical as carrier of the chain)

O —OH

8,9, 10 or 11 position hydroperoxides may be formed
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third stage : the hydroperoxides decompose to carbony! compounds, acids, alcchols and so on
—OH

CH,(CHp),CHO .  CHO(CH,);COOCH,

aldehydes aldehydes
-H,0
(2) CH4(CH,),—CH =CH—T?H—(CHQ)6COOCH3 » Ketones
O—OH

CHy(CH,),—CH=CH —CHO  + OH(CH,)4COOCH,

aldehydes alcohols

Thiusssunadh i) lafesfaufise lanarony uazwaflaeradu inemediate
W30 end products Falvmamadsyamaudiamaiy

ﬁyumauﬁﬁ‘;ﬁmmﬂﬁﬁ?mmazwaﬁiamsﬂﬂn@mi?u*umfwﬁuﬁﬁauwuﬁwﬁ"lﬂf:
unsaturated fat

\l« autoxidation

an oxidised fat (fat peroxides)

molecular breakdown | molecular aggregation
decomposition products : autoxy-polymers or -condensales :
acids, hydroxyacids, keto- thickening increases in viscosity,
acids, saturated and oxide formation, film formation.

unsaturated aldehydes,
ketones, alcohols, gases,

loss of material

spoilage
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hydroxyacids (38n3AUIURANITHY ( rancidity ) ATZUIUMIVBIMTHANAIvDL e Tas
e E ¥ ' H']
waeseenlwaduilunandaduusnveanszusumsosndiatu gaisalfasernisaiu
¥ v S
TOU uaw 11 oonday waz lavzUTumuse
- o . v 2
A1SATIVNATIZUATUNDTO0A 19 ( peroxide value) ud1Fan1izusnues
NTZUIUNMTOONFIATY ( 8,16 ) ua Tuaursavenanuuenalvenia luiu luduaing
L T 13 ¥ v
riafumolamisendiatu uazlulavenmafanandaduioesvoinszuaums
gendindu laomsaaiodlved la Tasineseon loa
manfasunlasmetuniivaygaiInenluiniy
msasuilameaguniivazgadimeniianuuanaaiuse g hydrolytic Laz
o«
oxidative ( desmolytic ) Tagtow laummiz
Biochemical and microbial fat hydrolysis
ﬂ' =) = . L ¢;’ i X =y =,
malasuulameFuaiiuuy hydrolytic Tu'luiuduegiuilsz@ninmues
A v o o g4
oy lyuhwilotovosfivazdan uazdseFnTnNuoq microbial enzymes uiluFa
o =y = ~ ‘ [ n’/’ Qf d’d uy ! ' =4
uthulumsdu Tevesgaundo duiuluiuniinduannlszaoman me oo
dy d‘ L =) ¥ lil o i a = =i ¢
goaud uaziiowe lviu Juuir Tuufezaaedalalasmsnszivesgiunse
1 r o o
TuhudenanmilognindgnseTaseu sy lanld ( lipases ) 91nyaunso (3)
@20819910W9 Turu Penicillium, Aspergillus MIRUUATISUIYY Serratia marcescens,

. 4 4a A o & . o da !
Pseudomonas aeruginose madenamniinadie lviuddinsa luduntiae Tsvuna

PR ¥ T ¥
o

4 : LY ¥ n’ ar o - a w Aol o P
ﬂﬁNQﬂ‘lﬂTﬂS‘lﬂﬂ LHU WIHUUSNIT umumm“luﬂmmmzwammmmm UIMAIU
] ¥ td ]
!ﬂuﬁiuﬂi%ﬂﬂﬂ ﬂ%uﬂﬂi\!ﬂa'\ﬂﬁy
Biochemical and microbiological-oxidative ( desmolytic ) breakdown
. ¥
NAMIANY (7,14 ) WU oxidative-enzymatic decomposition voan3a luduiiy
ayiu latondlua ( lipoxygenases )
o o 24 A a - - | :’ LY g o A h ' v
"laﬂaﬂcnmumwﬂuwmmmam WIHD LIAAWTHINULUASINAATTYNY L!ﬁl‘lllvlﬂ
4 IA o M s r] = a8 d. = 0' o
ninileeuesdal ladendlwalianuawisalumsinljisefioungiddn uazi
Ugnsenunsaludu lusuda Taammzrnuisia
a ‘é . , . . & = J
ang SIS TRLGE oxidative-cnzymatic decomposition ABINAIINEDIT ( moulds )
1%U Aspergillus, Penicillium, Sclerotina-Monilia ‘ﬂ:ﬁ”lﬂjjfc‘i?mﬁ‘uﬂiﬂ\lﬂ]ﬁuﬁﬁi:ﬁﬁﬁ
¢ ¢ a a A =4 o g
i‘hmummﬂu%uﬁqmmﬂu 14 mmﬂumwaﬂmu (methyl ketones } 13817 rancidity

& YA v w X -
aroma F49% 1MNANA 9 DU daaaelalumsan 3
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o < = - v [y ] .
Tunsiuondsmaifaufionlau TeeTuannasuou 57 9 11 2 lHpaune

ar

=& a [~ = n’;‘ '
U GNLﬂuﬂaummmmmmwwuﬂuu 9 1¥U Roquefort, Camembert

A15199 3 UAAIYUAVEY methyl ketones FuAnINUHATswaF0s 1A UNTA UL (2)

Acid no. of carbon atom Corresponding Ketones Detected by odour | Identified chemically
Butyric 4 Acetone - -
Valeric 5 Methyl ethyl ketone - -
Caproic 6 Methy! propyl ketone + +
Heptylic 7 Methy! butyl ketone + +
Caprylic 8 Methyl amy! ketone + +
Nonylic 9 Methyl hexyl ketone + +
Capric 10 Methyl hepty! ketone + +
Lauric 12 Methyl nonyl ketone + +
Myristic 14 Methyl undecyl ketone + -
Palmitic 16 Methyl tridecyl ketone - -
Stearic 18 Methyl pentadecyl ketone - -

Oleic 18 - - -

T¢-pIroj




12

o d
Tngilszaea
A = 'w o ot :’ o/ o .
1. MafinMsmimariinnuasdveniiunioniloewa'le ( Oil Stability Index,
¥ 1
0S1) Taol9n58 T UTUIN 679 ( Rancimat 679 )
a Al 4 ¢ 0 ' :‘ o =
2. Ansizvinunesoen laa mveansauaza lowa loluiihaiusilanie o
Al L d

4 o ¢ o - ' 3 o’
3. ednuIANNAURUSYIRUneseen lvadum Toea leiinansnanimveainiu

o
Hagengnising

d v o
=
UszTlovuilasy
1. ioifudannuamnsnveensyinenansuins luaums IS msdinsey
= ¢ ¥ Iy ¥ s a ¢
NATOUMIIN I AATUARHAALAZH IO BNNAAFUND 1N
° Yoo A o A o ¢ A o A . ' oA !
2. “Tiﬂlﬂﬂﬂ?’l“lﬂfﬂuualuﬂﬁﬂﬂm‘WE}]ﬂ177]”@ﬁlWﬂﬂ1ﬁu15«luﬂﬁglﬂﬂﬂ5ﬂ1Wﬂﬂ’]'iffﬂ
N
Wy d" o =y (73 ' oy f d'
3. ﬂ’lﬁﬁﬂ]‘:ﬂﬂﬂﬁﬂﬂﬂiﬂu!ﬂu"l'l]ﬂ'lllilwuwmu“ﬁiﬂjﬂﬂilﬁ:ﬁ*ﬂﬂul!.ﬁqqﬂﬂﬂﬂﬂnﬂ 7
¥ ' w ¢ ¥ y
(Wﬂ2535-2539) U9 3.8 ﬂﬂﬁiuﬂ’]ﬁlmizuun’]‘ﬂig']uﬂﬁmﬂmcﬂﬂqﬂﬁ']ﬂﬂi'I-Ill U9 3.8.3 @49
» [ ¥
@iumsaseuaziauive lnduveyalumsdmuaunasguvealszmaaz lumswsn

senallssme
‘ﬂll v v ! yﬂ o ! 9 a o %
4, walwnduvoyalumsmouns Tudwusd unmawnsudmsuth lflslums
& oW A -
AUUANNNYBINAANUMANFATU 51U

¥ v ¥ L]
5. Wumswouivveivuauazdsemmnasguinuialulszimaazaa)ssma

FTEIMAUTUMNS
31 (W.f1. 2538 - 2540 )
Funeumsdiiua

. #nu353msznmlaealeTaelnadeusudiuum 679 mﬁﬂ%’uﬂiﬁﬁﬁmmz
AN (APINY 2537 - AU 2538 )

2. Fofrenrniiuys Inasilaan 4 Tﬂﬂﬁ%ﬂémﬁmﬁu M lugmmi@endu 1w
Sssvameseon’yn mwesnsa uaz mleeale lusessoznmmedy 0 1 2 3 4
56789 10 11uag 12 @oumudIdl (§aIny 2538 - §aIny 2539 )

3, $IUTINVOYA ( WHATAIOU 2539 - MY 2540 )

=t = M o
4. 1WIUTWIU 'msml.mz’d;ﬂwa ( NOHNIAY 2540 - NUENBU 2540 )

re-proj2



13

=

[ % ¢ 4'1 ] oS0 a
49 Qﬂﬂim IAF9HAALIBANUHHMT

o ' aAa®
faenanly
: as = = ' = d{ ¥ = ¥ o [
HUUS Inartang 9 570 8 ¥iA  JaeE00INHNaTTREUAIFUNSe a1
¥ ¥
AN Us1wazideanil
] 1 ¥ 3
fee19h 1. 1iuaeAMuURz JURINATINIT ASUBU  Refined Sunflower Oil
9
(HAIN) ussynaumbedunfoimaadndiaes 1auiatiud winlags HAIN PURE
~ A o ¥ & o ' Ao 2y 4 o o
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¥
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i ¥ r . ¢ o w
MR 12/94 vnvwazdad g TagTEm guissduiosn $10a NgUMWUTIUAS
r . 8! 9 r
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1. Adeu

v Pl Aada []

M == = ) d' ' o any ﬂ' : LY
Aunespan Isa nuede Uswweendnuit handfaSomaniintieg luinuiu
r i
Aaluiindniuruyasendiouaoiiiiu 1 Alanfy ( expressed in terms of milliequivalents of
active oxygen per kilogram of sample )
2. 1anM3
S o A T > ¥
azagniuinsmhminnuuueuluaisazarevaansainay ( glacial acetic acid )
¢ .’A or = 4;
uazaaslsesy wuasazas Twmadonlolalandudr TninseloTeRuiuenaonun
¥
aamsazatoasgu laden InTodama
A A

3. 170410

3.1 INTOIFINTANUALBYA 4 Arurud

- s o =
3.2 TuTastiugen vua 2 QMUNANIUALNAS
¥ ¥ v ] v’
3.3 QUM INTUFINIB ( glass scoop ) YUIA 3 FNUIAMNIYUALUAT
» s &
3.4 92aun1 1o Tefu ( Todine flask ) YUIA 500 YAUIANIBUAINAS
3.5 NTZUBAAN WUIA S 25 Haz 100 §MNANSURINAS

« 4 .
3.6 Unlag vuna 1 gAUNARTUALIAT
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4.1 nanlsvosy
¥ ¥ » El ¥

4.2 nIAUNEN ( glacial acetic acid ) AMNIVNUINTOVAZ 99.7

3w - IR O et
4.3 msazaedum ImunaeulaTo laaluiingu wianlvunouly
14 2

L4
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3/ ¥ ¥
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12 - 20 20-1.2
20-30 1.2-0.38
30 - 50 0.8 -0.5
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' ¥ ¥

¢ = o
5.2 Aydnihazates (4.1) 10 gouanErudmes  wel iy
& - ' vy
5.3 AuANTIAzae (4.2) 15 gnunemIrudAes  we lmuiu
¢ a 1 & » FTY
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P . ¢ -
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o ¢ -
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oot i fimueulumsaz menauiiilunarsve uefiausansana
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3.1 inSeefaiilnnuasden 4 Munus

3.2 ﬂJ’Jﬂsl.ﬂy'Jg‘lJﬂﬁ’]fJ ( conical flask ) YM1A 250 qnmﬁn’twﬁmm

33 luTasduses e 2 gnuiAniufiuns

3.4 NITUBNAIY VHIA 100 GALIANISURINAT
4. TANLaZEIIaZ Y

41 ofiauennseos savaz 95 Taorsunas

42 laeadmoes

43 msazmammgmiwuwmﬁ?w"laman"lcmemmw’mru 0.1 uesya

4.4 drvazaefluoanmau sovas 1 Tuefiausanssea (4.1)
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5. 95

' Y
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5.1 Fuiniulvminnhminiuuueuayemsnviatsiilaluaieun (3.2)
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<1 20
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= o o l Y -
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1 @ [ 1
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o A
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¥

Y- = Y s a ¥ Py ' ' & ¥ o 3y '
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y ' ' { 9 é ! -3 ﬂ"
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= ' =y - U v
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! ''a o w = ¥ ¥ a
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¥ ¢ '
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mmm‘wmmsﬂmmﬂmaumﬁamﬂnu

ai"
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