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Effects of Rosemary leaves oil extracts on the quality of
fried potato chips and locally used cottonseed oil
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Summary
Samples of Cottonseed oils were collected from the local market during 2011 -

2012 to study the effect of Rosemary leaves oil extracts on the quality of fried
potato chips and locally used cottonseed oil during frying potatoes for 40 hours in
Patch system through determination the total antioxidants in Rosemary leaves oil
extracts and the impact of these extracts on some chemical changes of cotton seed
oil(peroxide value, free fatty acids %, lodine number and Total polar compounds)
were also determined. The determination changes in fatty acids %, Trans fatty
acids for cotton seeds oil and fried potato chips were calculated with the addition of
determination of oil absorbed by potato chips during frying process.

Results revealed that the total antioxidants of Rosemary leaves oil extracts were
159.47mg/g dry mater after determination with Gallic acid standard. Adding
Rosemary leaves oil extracts with concentration of 1.5% to cotton seed oil during
frying potato chips led to decrease of Peroxide value to 7.4(ml Equivalent O>/ kg)
at the end of experiment comparing it with the concentration of 1% extracts and the
Plank. Free fatty acids were increased as its expected to 2.8% of oleic acid at the
end of the experiment for blank one but it was noticed a gradual decrease when
1.5% of extracts was added to reach 0.88% when compared with 1% extracts and
the plank one. In addition , the iodine values were not decreased gradually and

reached to 106.27(g 1/100g oil) with the concentration of 1.5% extracts at



the end of experiment. The total Polar Compounds were increased tol. 1.5% extracts
led to decrease TPC to 16.54% at 40 hr of frying comparing it with 1% of extracts.
The unsaturated fatty acids showed a decrease in its content and reached to 22.5% at
the end of experiment for the blank but with the addition of 1.5% extracts led to steady
state of C18:2 and reached to 47.4% at the end of experiment comparing it with 1% of
extracts. The other fatty acids such as C18:0 showed little increase in all treatments
but C18:1 showed little changes in all treatments. The TFA 1.5% extracts led to
decrease in its content to reach 0.86% at the of frying experiment . The amount of
absorbed oil in frying potato chips were in average of 23.03% and showed no

correlation effect of adding Rosemary leaves oil extracts in all treatments.
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Gl apmy | Al BN dlee el ol jha b se ) 5n s aa LS i3l 5] maal Cua
el sads ladll ) shy gy 3 A5 oSl AEDIAN il sl dis (e 9 20 SES 5 adaas ) &l
il 85 | (Innawong ef  al., 2004%) Adlida & yrad grs dgalal s 400 Gl junle
S e 2 Baly ys a3l 5l s s o g liib Al Al LS al) ol dpalal) il
) Al Al aa (380 65 A w38 g ((Cuesta er  al.,1993)(Gutierrez ef. al.,1988)
Cu) A Aadll Gl ) 3345 4 8 e 58l 8 (Houhoula, et al., 2003 ) Wacl

Okl ey
B B U] Glail] gl <y 3 AL Adll) S jal) B Jaad) JulS) (aldtiuie ALa) B G (3)d g2
J#Ualdal)
dlalaal) Alalaal) ilalaa
%1.5 355 %l S5 AL delu/ ga )
6.01+0.65* 6.01+£0.55 6.01+0.722 0
6.61+0.78¢ 8.91+0.43 9.14+0.61? 4
7.52+0.45°¢ 10.54+0.33" 13.5+0.462 8
10.53+0.54°¢ 13.284+0.55" 15.42+0.722 12
10.81+£0.66°¢ 15.4+0.66° 18.4+0.36? 16
13.28+0.32°¢ 16.9+0.45" 21.4+0.50? 20
12.82+0.43¢ 17.21+0.63" 22.240.322 0
14.63+0.62°¢ 17.8+0.73b 25.30+.66? 28
15.34+0.43¢ 19.2+0.52b 24.54+0.732 32
15.58+0.44°¢ 20.3+0.73b 28.6+0.442 36
16.54+0.56°¢ 21.71£0.34° 29.7+0.552 40

. (SD) s boall Gil_ady) aa &l ) S G Ja gia Jial Aagdl)
(P < %5) A 5 g o 4y gina (G958 3909 ) ) gl Ciuall Cpaa QLAY G Al -
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il Ol D5 i ) (% 1 585) diadl Juls) s el Aila) ol Lty
Al 40 520 < 4005 % 2171 5% 16.9 %68.91 s (M) Al S 5l JS5 s (0
) (aliin e % 1.55:8 5 Al Ll ilall (4S5 L ) o Wallad) 3081 8
LSl de Baclu 40 5200 4 ) 2 %16.54 5% 13.28 « %6.61 ) Jail Jaal)
Aa3inly 3ausY) COle W (e Jalil) o dpdadll LS el JSE (e capail) i) e Jay g
G s lgd Sl A gl Syl dala g Jaadl JUS) el 50 g sall 3auSY Cilalias
Jdailly . ( Shan, ef al. 2005) &) dlee oL DN & junded) Ay IS8 (e Capdadl)
te A dpdadll LS jall 4 gaall Al Cllan sie 44 im0 (3958 2ga s o Sy Jlasy)
B llrall DS (P < 9 5)Ak (5 siane
G, B o U Gl ) gdy cy 3 Aadll (a gaall qud b i) JalS) paldiie Adla) A6 - ludls
sl
Ohall s 1 Aaall a geal) Cand A Jaal) Q) Galiiiins dila) 5l (4) Jsaad) cp
il Gagead i ol Baadl Cua L 180 sua Aoy Walkd) @lE, B L)
5 ( C18:1 ) Oleic acids ¢ ( C18:0 ) Stearic acids ¢«( C16:0) Palmatic acids
(& saaiaall (G AY) adll (ge Ay 8 ClS alill (lad 5% cu3l (C18:2)  Linoleic acids
bl Lol Linoleic acids L JS& s ( AOCS,1998) s dpalall aal all
DA Tanad (RliasY) Sy B 330 ey B3 ) e iy 5 s Caalilis Sy 95545 43l <Al
3ola da 0 ) a8l b (53 Aeln 40 () dle (8% 22.5 ) dead B da) e
e S5 Slany) Jdaill g dapiall je dgaall GaleaD Apl Jal 55 saust g sl 5 )
ST (P <5 % YAl (5 sivaa o dpinal) (alea D 4 giall conil) o gia A 4 gina (358 352 s
Dobarganes and Marquez-Ruiz, 2006°) o sialdl 4t L 13a 5 Usladl 8 o0 &l y8
Gy o8 Lennad 3L e T 0 5Sys Aasiall e Aaall Galeal) sen G Gy )l ol (
% 18.8 (3o Sl (o) B2 3 ¢ ad) dalisil e Ladla 388 (C18:1) <l oY) paea Lol )
el 8 Al Gleldi ) agay e bagl WS % 13.9 ) B dels 40 Llg b Joad
il (mea dad Cuasds) Lain o C18:0 ) Stearic acids uaes Jie Aapiiall yiaal)
Ala) ol by delv 40 B o) Al 2 % 9.55 I Jail %21.6 » C16:0
Baa (e el cadail) ) pladll s G (N (% 1 eS8) daadl JalS) il el
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Caes (alidil (ye Jalilly lacal 5 i) S5 | Amadd) pe o Aaadiad) diaall (i sl ol paad
53.8 ) dail doall Qi) aldiiins (40 %1.5 3 3 48Lml (C18:2 )  Linoleic acids
(4) IS8 b gl 5 58 LS il e 4ol 40520 < 4 0o 2 % 47.4 < % 49.5 %
EOlelE (po Julidl) g Aandiall e duaal)l (aleal) GlS& 0 cadddl) Aula) e Ju lag
3uSY) lalizae LS e daala s Jaad) JalS) il 853 5 sall 520SY) Cilaliae aladinly 3ausY]
Gli) B ddee U dapdiall e duaall (ymgeal) SISE aia a0 L Sl Al sudl)

. ( Shan, et al. 2005) UsUal|

#Uallad) (318 5 (18 ¢ L) Y )5k i 31 A0 1) (sda gl uaad (o i) JilS) Galiins A8LG| 50 (4)d gl

%o Al (a gaal)
C18:2 C18:1 C18:0 C16:0 de b/ ) CBlalrall

54.5+1.15* | 18.6+1.85* | 3.6+0.85? 21.6+£1.552 0

46.6+2.34% | 17.2+1.95> | 3.8+0.75 19.2+1.75° 4 A L)
39.6+1.68° | 15.2+1.65° | 4.1+0.65¢ 12.5+0.88¢ 20

22.5+1.584 | 13.9+1.38¢ | 5.7+0.774 9.55+1.154 40

46.3+2.33¢ | 16.9 +£1.59¢ | 3.5+0.55% | 18.5+1.55¢> 4 % 1 385
44.4+1.58f | 16.8+1.39¢ | 3.7+0.45% 14.3+1.35¢F 20

43.7+1.338 | 15.7+1.85° | 3.9+0.54¢¢ 13.8+1.44f 40

53.8+2.15" | 18.3+£1.65F | 3.24+0.65" | 19.5+1.35¢ 4 % 1.5
49.5+1.59" | 17.8 £1.66 | 3.2+0.87" | 18.8 +1.57¢ 20

47.4+1.83¢ | 17.7+1.83f | 3.7+0.91" | 17.6+1.95" 40

LSS EDE Ja gia Jiad daddll®

P < %5) A8 s gia o dygina (598 3529 ) a) gl 3 gard) Cpana ALl i Al i -
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C18:2 iall (aeall
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dslufcpa 3l

BB s L) QN ol ) A C18:2 (A paeal) A (& Jaal) JalS) aliies ALk 0 (5) Jsdd)

TFA 48 g jial) 4080 4338400 (i gaad) iy g b Sl JlS) Gaalilions i) 85 -lal
. 8 s Unldad) 33l8 g 9 BN )2 oy

oo he Ay i b sl Gyl s oy A0S 38 5 jidl) dpiaal (m genll Calis
Sy ((C18:3 tr « CI8:2tr ¢« C18:1tr « C16:1tr) (s 485 yiall 4l [ sasll & gana
gsana (pn (5) dsaally | ALl Ll e sila s S lea aladinly LSy Leie 68 s
05 sty LA iaa cya Ualladl 585 B ol il b 3 485l Al (yim gaall
oo glilly C18:2t (e adnlely ()5S 3y tall Jiaall Gameall (b Jaadh dus ¢ delu 40 B
By A Aaall o genl) i sSa e %54 Sy 525 kil Cyh Galall sl Gmes
8 485 yall Agiaall (i geall il siase e 4l 3 3 (20100 L) il pe Liails cadlla
L2 G %0.5700 e Ghaill sy ) dali  Lgtlatiiay Liiall 4 ) gus Al gy 30
Talee ) 485 ial) Anal) (mpanll o8 i) g je 38y Aaall B pudl (ga 33 ake Cilie dusedl
(Brito et al., 2007) xS U &lle 5 ) a sy gy 3l S5
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wlallall 8 oL il ) 5d ) 8485 jsall inall (i geal) ¢ sena ((5)J s2nd)

% I TFA C18:3t C18:2t | Cl8:It Cl6:1t | delw/g))
0.44 0.08 0.27 0.08 0.01 0
0.55 0.09 0.37 0.09 0.02 4
0.85 0.11 0.49 0.17 0.08 20
1.57 0.18 0.97 0.26 0.16 40

) S 30 Jann gia (Fiad el *

IS 43 5 58l Al (i geadl 4 gall dpndll & daay il 330 3 (6) Jsaal) (e B3l LS
Foan) dalaill g ¢ J gl e BAclu 40 25 0wl b 49%1.57 A % 0.44
S sia o 485 Hiall Lunall (i geadl 4 giall aill Cillaw gia 8 45120 §35 8 355 o S
Galal) il pall Gty S5 L) ae L jlie die Ualadl B ey <l i QST (P <5 9%)ids
¢ Galle U sanal) Gladll 52 i 8 385 jaall diaall (m gaall (10 %60.17 Jss 2a) s e
gzl Ghdll s Gigy s A elld (g g ddlle (5 gudl Gladll 53 gy (A CilS Ly
(Brito et al., 2007) gosdl ohill Cu) 5 < A Jshl (s Adle 55 a Sy )
oA LeSlad g Arpdiall oo Agiaall (i geall ) gai s 48 5 jdall Lyl (a gead) 2 Caala )
S0 N (% 1 3855 danll JilS) s aliies ALl ol ety Aol 40 s il Sllee
Lol s Ll S5 | 485500 dnaall (o geall ol pui B3a (e s dad) cadadl) ) el 5
daail daall JlS) Galidine (e % 1.5 38 8 ALl 485 jdall duaall (i gead) JSE5 (e Jolailly
Sle du s Nl e JBicle 40 520 « 4 0 2 %0.84 5% 0.66 « % 0.45 )
diaall G geall JSE e Q85 depdiddl e duaall (agead) SSS e cadall) dulSy)
Clabiae LS je duala s Jiadl JiS) el 3150 353 5 sall 52uSY) Cilalias alasiuly 485 jaall
Sl Alee oL Arpiiall e Agaall (mgeal) SIS aie a5 L il A sl 5auSY)
&) daall Qi) dadie 4l o ( Opoulos ef al., 2007) o S5 .( Shan, et al. 2005)
Glii g alail 4yl yall COllaall Bad o sl ) ol &) el Sl ol
33 s sall A giadll OIS yall Jladll | gall culisl Hall oamy axST LS | ¢y s 5l @ 31 dpalaly) Jal )

.( Mestdagh et al., 2008) Laa clasady SYI S5 (add e o503l <y b Sl
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Jeldaladd) 348 gﬁ s L1 oyl oy

5 (s % Al A g hall Aol i panl) il giona Jann g (B iad) B8] (aliiena Adlia) L5 oy (6)d92ad)

a3l b A8 iall Adaall yagaall 4 gial) dpaddl S e
Latad) Laad Las el

% 1.5 iS5 Yol iS5 WL

0.41+0.222 0.41+0.222 0.41+0.222 0
0.45:0.65° 0.510.23 0.54+0.11° 4
0.48+0.35¢ 0.52+0.13 0.57+0.26" 8
0.52+0 447 0.58+0.45 0.61+0.320¢ 12
0.61+0.56® 0.65£0.36° 0.72+0.16° 16
0.660.22% 0.78+0.25° 0.85+0.44° 20
0.7120.33% 0.81%0.53% 0.91+0.12¢ 24
0.75+0.52%® 0.88+0.33¢ 0.94£0 36¢ 28
0.78+0.23% 0.9120.52¢ 0.96+0 43" 32
0.8120. 149 0.99+0.33° 1.13+0.54 36
0.840.564 1.1120.54° 1.5740.15 40

(S &G B g Jiad Al

C(P< %5 ) A8 s glua o Aygine G908 3929 ) 3 gl 3 ganll (paa ARl CijaY) i -

il @ yedal ad ¢ 8 cllee cl i JMA e Uallad) (336 ) Glue 4 TRA o sisa Wl
%1.675%0.86 ¢« %0.56 (e b, 1351 8 TRA (s5ine b (7)ds2all (& ense 5 LS
Gl Galiine 48l ol lay alall clie 4 B dcls 4002064 (o B () @i DA
o saall Gl i saa (e o aall agadll ) oladll s Sy A (% 4 S5 el JilS)
485 aall Al geal) JE e JilEl Wl ) IS Walladl 3 385 i) danl
300 2 %0.86 5% 0.61 « % 0.48 ) doail diall JlS) aliion (30 % 1.5 38 5 A8l
e Al Gl geal) S (e Cadddll ApiSa) e du s Ml Sle BB deln 40520 < 4
Gl (382 s sall 320SY) Cilalias aladiuly 485 jaall dgaall (i geal) JSE (e Qi 5 drsliall
GSE aie 8 a0 L Gl Al sansYl Cililias CUS e dala s daall JiS) @l
.(Shan, ef al. 2005) &) ddee oL dapiiall ye Ayiaall i sesll
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G, A (TFA) 4 48 g jhal) A al) (sia gand) Jaws gia (A Jiad) JlS) (aliiens AL 80 Ca (7)d g2

Al Ul
Vo g el 4ia 2 (2 panll & gial) Al
Adalaal) Alalsa delu/ Al ¢
%1.5 dilalaal) %1 S5 L)

0 0 0 0
0.48+0.05* 0.53+0.032 0.56+0.01*
0.53+0.05" 0.5440.03" 0.85+0.062 8
0.55 +£0.04° 0.65+0.05¢ 0.66%0.02¢ 12
0.57+0.06° 0.75+0.06¢ 0.82+0.014 16
0.61+0.02¢ 0.81+0.05¢ 0.86+0.04°1 20
0.65+0.03¢ 0.82+0.03¢f 0.88+0.02f 24
0.68+0.02¢d 0.88+0.03¢f 0.96+0.06¢ 28
0.71+0.03< 0.914+0.02¢ 0.98+0.03¢h 32
0.86+0.04f 0.96+0.03¢ 1.33+0.041 36
0.86+0.064 1.11£0.04" 1.67+0.05 40

e S50 Jaas gia Jiad Aaghll*

(P < %5 ) A8 (5 simna o Lygina G908 453 ) 0ol 3gand) ada ABBSAN) i o) s -
LRl g 5 AR cilles oL Uallad) 3 datiaal) @ g 31 AaS -Liall
salall 5 Alaall gy 3l (e Alaly COlelds ) gy N 8 Lelh ST 200000 o) sal) (i g
(o o = 5505 Anlasll Balall J e Cu ) pabiaial - () dpleall e A Apa5e A01)
LS (8) dsaall Gan 5 . G LU Al 35 Al sy ) 3l ) dslaall i)
dada 1) AL A13a]) Balddl (e A sie A€ B jaie Ualladll (338 ) Glie & daiaall &g 3l
G S ol Jsaall e Laadlyy L B dele 40 20 ¢ 0 oo S 0o @l i DA
Jalail) elal ay ¢ ddliaall 8 cllee A 4 )laie col Wallad) 3385 8 daaiadll
wldll Glye (8 M o) D)y A ddlide 4y gee B30 25y a2 o Slany)
oS Cul€ 5 el JulS) 315l aldionn (0 % 1.5 S50 5 %1 S i Sl e
S8 5wl Sle e JS19% 23.9 5 %24.5 «%23.7 ale b gl daiedl &g )l
o 3l Sl Bl ) aae ) @l 5 3x s daad) Qi) 31 paliis g0 %15 5 %1
saled Sl € il 8 il gl ) Laly daadl QS G315l aladiuly duaiadl)
eki b (2010 ¢ lawdly o zlall) o a5 AN ) sall a4l 0000 Uallall
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) ALYl Gy 5 aliaial Julal Agleas Jaad 5 dl) Adald (e 488 ) Aduday Al - 5 )
Cila 3 (B Sl paliatial aidh dia jie Ab 55 ) (5258 baaall caad 8l ddee
Cu M 3aS o 5o (Knol e al., 2009) oS Lo 138 5 4 530 da )2 180 sis ke 3,1
Ao g Lgn giat 1)l i) 5 4300000 Balal) a0 daeS e aatad 4300000 salal) J8 (e datical)
(il 8 Alaminadl) gy 3 SLasSl (a5l g 3alall aiall

okl ¢ gy 3 8 llee oL T Uallaall (338 ) 8 dataall & gy 311 30aS (8)J g2

duaiaal) & gy W Ay giall dgudll
% 1.5 S i Alalaall %1 338 dlalaal) A LAY Alalea delu/ o i)
23.442 452 23.343.85% 22.343.15% 4
24.2+3.15° 25.64+2.35° 23.6+2.85° 20
24 .3+1.65° 24742058 25.4+2.752 40
%23.9 %24.5 %23.7 b giall
%23.03 alad) Lo giall
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slaliiiay)
ale Jaw giay caaly 38 Jaall il (31 5f cliad 2SN 30uSY Clalias 3aS (o il i ]
(20 obae JslaaS Glllall mas Jlaatin) amy d8ls ol & /311 50.47 0,8

B el il s Gsny (A %1558 5 diad) QWS Gl paliiue dila) <l 2
@ (& O eillale ) 7.4 N 2S5 o8 ) pld )l e sl ) adaie J<G Ul
ol e SR Ll b ((68/02 88 L) 16,13 g i e Zjatl Al
oaenS 9428 (N adsie g LS Juail L i 3al) diaall (o geal) dad i) 3
il aldiios (o % 1.5 58 5 Al il S Lads ¢ 2aLal) Al 4 jail) Al A el
- % 0.88 Y Jaail da gl g ldi ) (e 251l Taial 5 Jiad) JS)

e s Lgasd ity Ualadl (338 ) I8 (g ) 3305 e Lama i 2ol Ay 8 o Caralis 4
e A Lad ciliay Cua L) die 8 dandie pual) Liadl) paleal) e g
%1.5 58 Ji Jaall Q) il Galiione ddla) il OIS Lain ¢97.83 () dsadl) )
L A (<) alug 10025 ) 2) 10627 Gl dead amlisdl e Jlailly (sl
Ay il

Gl 8 e 835 Ghill ) Cp ) (B GISN Laadll LS Hall 4y il dputl) D)) 5
¢ aLtl) Lsnd Aol 28 (a3 (8 % 25 Aoy Baaaally dia b yal) Al ) o) Uniadl
Pl e Sl Tl s % 1,558 i Jaal) Q) il paliions dila) yils OIS Laig
S5 e A lie Ualladll B deli 40 (10 (8 %16.54 ) dad dudaidll GLS jall 4y
ALl 5 palaiidl (e %1

OS5 Ualaall 8y 3y 30 45 slifie Gy 5 Ly 5 dnpliall e Al (i genll oSS855 6
O Laiyy ¢ Lad 4 il Al (8% 22.5 ) Jeadd (C18:2 ) Sl gl d Taial 5,50
) Jead aalisil e Sl Lol 5 0415 38 i doadl JilS) il aliioe dilia) il
L BAele 40 Ules 5% 474

dal e JMA Al 35 ((C18:0 )Stearic uaes Jie dppall (alaal) (s < 7
Clilee ¢ W gl 53y 8 ddila ((C18:1) Oleic acid <l s <ilS Loy S
3lalal) geal Sl

38
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40 =) & %0.84 S daall dinll JilS) Galdiine (e 91,5 S5 ALl 485 il
Sacls

Dha % 1.67 I Wlladl 35, cilise 5 385 il dginall (o geall o s}l 9
Oe Sl laaly il OIS Lai ) aaldl) Gilie (B Aol 40 s B cillee
S Jomid Qe ) aliione (e % 1.5 35S i Ailnly 385 il gal (i genl) JS53
(Bl 40 (=) 4 %0.86

e bugiay il cllee A Ualdadl (338 ) & daleall gl cileS Caly (10
aladiuly aiaall Gg )l Al bl ) aae 5 SOl g 2alill Glie 26T 9423 .03
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