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Carbonyl determination Jxis sl & ¥

Ol AELS oo Sy 8 g A sSilall Al g SN LS el (il (g spall (adladn) o
Jelins il e e (g sint il Al 3 Leale aaing¥ ol o) W1, B3e W) s b
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Thiobarbituric acid test(TBA) < ssii b sl paala jLEs) ¥

(TBA) <l sl slill (sl =Y ae i Jiall o) auSUl caall Jeldsy 43 jlall o2a b

el Olle sa @l o b slil) praala 1Y ae Jeliny g2l g siall aall b sl
. malonaldehyde [ CH,(CHO), ]

Thioberbituric acid test (asill 13 sy
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One of the most common methods used for the detection of lipid
oxidation food systems and in biological systems .
g silall ) 55

Malondialdenyde (MDA) , formed from the breakdown of
polyunsaturated fatty acid

extend e wast cudlic JIS ¢ Sl (MDA) J) e iy
MDA has been identified as the prouct of lipid peroxidation that react
with TBA to give a red chromophore absorbing at 535 nm
A e G e e O5SE Ll afiay 45 Sl daual molecular configuration ¢

sLia) a 50 L& MDA (1 43 3» & TBA

HS O O
~ _—~OH
\ V4 HCL
+ c-CH,-C ______
N
| ¥ H H  H,0
Malonaldehyde
S
+ H,0
— CH-CH=CH —
OH OH
TBA pigment

Proposed TBA reaction

346 5N e o

The extent of oxidative rancidity is usually expressed in term of TBA-
numder (mg MDA / Kgm sampie).

bdl Joladl ae TBA-MDA coloured complex aisal (alaicl) 45 i <llig

aalall sl jéadl)
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Acid hydrolys, of 1,1,3,3-tetraethoxypropane(TEP)
gzl llall () 585 4SlSn a5y M) Talaiall

Y X

VeV VeV,
Y . X Y lo X Y . X
V=V WV VTV VY VTV VY

5 o | 10
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J J lRH A

Y (PX

\/—V \v—v \/—v—V/ \V4

" ry o W
oo Ve V=Va:
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VanVan VoV

GV VY

_EUMVANSR W
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a:X= (CH2)5C02CH3,Y: CH3
b: X= CH3,Y = (CHz)sCOzCH3
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Mechanism for the formation of MDA and TBA reactive product from

triene system.

: modification of natural fat 4ssall Gy saall  gad

5 Clisaall deliaS diidall A6 cleliall 8 lealadiul (mpal gaall s
Sl o saill ol (g &l L gedall 58 sl G sl

Hydrogenalion 4a g .

st Agmall (alea¥) 8 As g3 jall sl W1 AV (5l cpa g pued) ddlal e o

s e da el diand | padall aall 450 5l el Al el Uil dradiall

ALL) g3l o 3 Jled aele e e uedlS 8 s gl gl sl 31

S Can L ey (@ al Bl gaan I et Sy A8 all B s Aa

O dS ae Baals Gansouedl 550 iy Jaall (aeall a8 ds g3 Sl eal 5Y)

8 LI Y1 s aall Gl IS 138 G g 3 8 peals Adasi yo cil€ 3 S0 353
i il aala

CHs(CH,),CH=CH (CH,);COOH +2H——» CHy(CH,),CH,(CH,),COOH

Oleic acid stearic acid

o el s ginall Dy gy I alama By Baae Jal gay G A 4SS ja g Jeldl) Ay )
Addiaall el <5 Crg S 3,3 e 4L Gl dapdidl pe dgianll alaal!
b

isolenoleic s <l sid ) el d )
gl A el Y
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A skl e A )8 Judls D) dapdie e Aiad alea) eyl ol sial Al
Ol Guiaalall 0S5 Gl (S @l gill s dudlall 228 ) aliay B a5 paed) Gl
0585 ) isoacid (2 laall) 3 hliall (alea¥l o e 585 O (S ) @l ) 5 <l i
O a5 A Laala 3 s gl Glaalall B Lgad g (o Calide adsa (6 A 50 3l ual 5V Lgod
(Vre ) dsall (B3a 53 30 5 jualy adall Sl VI aala iy 38 Glid il als A 0
A ja elliag G2 (VY € 1Y) @ sall 34 53 50 5 suals IS0 Ol (o Skl Ll e (1
L o) el
13 12 10 9
CH3(CH,):CH=CH CH, CH = CH(CH ,),COO- (Linoleate)

10 9
CH3(CH2)7 CH=CH (CH2)7COO'
(oleate)
13 12
CH3(CH2)4 CH=CH (CH2)10 COO0-150-oleate

1S0 — oleate

dapiall ye dgiaall alea¥l e leas 135S GleS e dllen) g Glaall &gy ) (g 55a3
AlSde duani S da jagall Gl sl (8 HIS) Gl Gisaa (S WAl Aaiin g Cyp 5 Cyg
IO Tyl s g yenlSU Ly 51 ) a8 gl e 83 5 ol Aginal) (alea DU &y LAY Aa gl
il Slaall (e Y jsomers trans Abiia) b Sl Loay o 5S5 Lo Wle s jagd) dlee
Alae o) ey jatll Hlaia g arall 5 31 adl Ax o 55 | dandall cisisomers 3 slaidll

A el

Rearrangment <l sae) ¥

calea¥l Hsda b Culie delue dale dpa g5 Cpag 3l (e s (B Al (pdad Nie
LAY 3l Aamiy S Algde cslaly JymalSll ae 46 Jasi iy JE Agaal)
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acetylation 4wy ¥

L ya G Aaall (alaal) Hsia Jae paslall Hsda Jad Cua LAl (aday dldad)
o) Al (5S35 Al gall oy saall 5 acetinfats Al ) Alivgall ¢ saall o S5 s el
Cilansall ¢ saall s A 3all 8 53 5m sall dgaall (mlaadU lag 48,80 5,0 a da 0 8 4
Gl aadSll & Gl el Hsda dgas o) L (Aliuse) 43D Osa0 (& 4018 Gl
a0y sl ATl ¢ gaall o) oo Al salall 5 jleatV) da jo mdd 8 aile 53 A3
Ls W sl e e Yo orediy iS4l Hedaay ATDIAN (Al jelais L Wl 3 ) saaay
Al LDy dabiiiall pe dda )WL dgd ASud @l sl S5 | sl die a6l
Gl s (aadllS dddaall 08 W) (lany Calail 45 e 4302 1S A03MAY) () saall aladial (Say

il s caall

superglycerination -¢

Cysaan bile 5 A glyceryl monostearate % Y-V e ssisa A aall sa
gl ppalS e giad Al geaally Sy Sl e JBE Sl
sl delia 8 2da superglycerinated fat

dagiadl e A Galaad Lgall uagougd) ALl Al

.

: Biohydrogenation of unsaturated
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b And 5 5y gy 5 pudiall i) o LIS Aasie Al e da 53 e sl ) JIA0) Ailee
daiady (alea) il da ga el pal OO s gy ddlial a5 duleall 13a uSe ) Axplall
o3 afiy b yinall il gall IgV) samall 3 Caaad STy 5,000 cilleal) (e lapdis S
S H Gl @y e Jia | V) sanadl 53 g gl 4y jead) Sl Ao 5 Llaall
Oe Al ddaud gr ¢y Jiull (sl N Jsatd (W) Bl )5l J8 (e il Gadla

- ) a8 LS edle i)

CH3(CHy), CH, (CH,);COOH
NN S ;
Cc=C c=C E . .
/ N/ \ : Cis—9,12-18:2
H H H H |

l isomerizatio

CHy(CHy)s H
N\

/ i
c=C (CH,);COOH i
H 7 ! Cis—-9,10 trans 11,12
c=C
/ N\ !
H H '

l H, reductase enzyme

CHs(CH,). H
N/

Trans-11-18:1
c=C

/ N\
H  CH,CH,(CH,);COOH

|

CH3(CH,),,COOH

Stearic 18:0

Sl g1l Gaalal &y gl da gl dles

3)@\ U}S.J C|S’12’13 "\AJJ‘)AS\ 3)4)\1 L_;C-\)S )LL\S A\TAAS; J)Y\ ds:Ls.:S\ M

e (gl caliay dlld day A g0 3l €IS 9 5 10 8l ae o) BEYL trans 11 <12
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Lyl (il il 8eal J 3385 4l s trans-vaccenic ol osSl Cis,9,10 & _ual
Co ALAS Al @lligh Tadad €I g i gal) i AREY 5 LIS malia s Gadla asl]
aia pe (aala ulal) alall CulS 1N Aald g 350 o Jaiaall il 3l g ) & plalita
abaadl (s 5 Hued) Ailial ddee Giaad | el g HV1 5 Sl glll aala Jie dlle 3 ) uay
Gl 3 Adand g ASARN ol (e e o) amy Y1 saed) B Al e
e b EFA 4Vl il alea¥) A (ali (e Hlad Y Gl yiaall o) | Lipases x4
O 5ouel) Al dlee danl 5 alas Wi | 3 s gall EFA (00 S ¢ 3 O 4348 (1
sanall A e uad Al s wiall e EFA A4S o5 Biohydrogenation 4 sl

Asalall 13l 8 3 ga gaLa e %1€ IS5 1Y)

Mechanism of lipid axidation ¢.saa) saus) 4SS s

LY A rancidity AU Wale 3lhy ) off-flavour 4se sall e 3S) )
CraasS YY) & Ll 2ie 40 ) gutoxidation o saall 4nlall 3ausY) ‘5..»:\4)]\ L Hdaa
Sl SIS Ll o gall (s gt Ulad 5 Agilie AadS 40000 5okl S a3y 3l
oA Al 50uSO dm e Aaall ) gall SIS | i 5 ) pe 30SY) gl 53 Je i dagis o 58
OS5 Jadi Farmer el a8l Al 5auSY) 4S0lShe | Aradiall e diaall (alaa)

Cranaly AS0S0all 03] alall cllisall () Apdans 5 LS HaS Sl 5y 5 sl

Step 1: intiation

(a4 s RH > |§+H.E}LMJ*¢3);JJA;(\

Step 2 : propagation
— > R+0—— ROO  alSymll i (Y
ROO + RH—» R+ ROOH 3L 5553 (¥

STEP 3 : Decomposition
ROOH——— RO +OH (also R , ROO etc) (¢
Step 4 : teimrnation

ROO+X ———» stable compounds  (°

basie 5 s LS 5o
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s gaall 9 3 )l all Jady RH ol @l ja (e Jil8 2ae getivated Ladis (oY) dls el 8
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v
Ry~ CH,~CH=CH-CH -R, +H
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e o Al 3O A0 gV 3 sl sa o sy g sl | Basl 5 5 yal e (s il
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i Jie (S ST g3l (5 A SBle ldl Y laia) Bac @l

Ri— C||‘|2 -Rp—— 3 Ry - C||‘||2 + R,
o O (aldehyde)

) Gaala ) ansl a8 algalV) Wl | oAl adleld Al fay R, aaall all 3l

oa Dy JnS 5% AT o A ia + (oSS i

Rl—CllH - R, +R3H Rl—C—| R, +R;
o) OH (alcohol)
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