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Table (1): Weights of the components involved in the manufacture of 1 kg of ice cream
mixture fortified with Omega-3 with Vitamin E and without Vitamin E .
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Table (2): Effect of fat replacement ratios by Omega-3 in cholesterol of Fresh Storage For 14
days.
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Table (3): Effect of fat replacement ratios by Omega-3 in peroxide value of Fresh Storage For

14 days.
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Table (4): Effect of fat replacement ratios by Omega-3 in the Acid value of Fresh Storage For

14 days.
22 a2/ KOH aile dldaadl g 5 —
Type of treatment ml KOH/gm fat sy e 9 f?
Vitamin E 4Ll Vitamin E 4éLs) o n Replabeme;t% % E 2
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0.05 Jucial Ao die dysina (338 2535 ) i Adlidall CojaI*

Al caadiond) GUSH Gy € 55 (5) dstall a3 A gLl S jall g Gaaliadl) g Apiaal) alaal) -4
(o AN A gial) S el A ualy g o sl e (14,64 <58.60) Lagiss cazly 388 LA 5 ALA Gaaslall
ol Ll Jsaall mm gy alhaall LSl g 8(3.06) il E ol Lal ¢(a2 100/ aske 2690) <o
sl s Jlagi) die il ol Sl Glacaslall Lapa 5 cdidl)l Claliall xite 53 s sall 4820 (alaa)
83 30 a5 85 ¢(8.08) 48 ALA paalall A il s s e 4y glall 40 jlaal) dimy 45 jl8a S iy 3
aiis o il Je (% 7.5 ¢5¢2.5 ¢1.5) i) il (21,10 ¢17.46 ¢14.64 <11.61) Joail JIaiinl) dps
<9.57 ¢9.06 ¢7.94) Jduaid Jlagius¥) dvus 3aly 30 Lyl ala 33 Al 5 (6.20) Alad) Lue 8 LA Gadlall 4w
Aty Joas 0 (RlaaB jeadi s (5 o sl (e (% 7.5 ¢5 2.5 ¢1.5) Jlaind) ol (10.60
ena 52010 030y Zanwar) ae el G Jlainy) dvw 3ol ) aie Al cilalial) miie A J g il S

(2011

ety AN AL 65 55l s LU (il sdl) da glia (e 5 yumal) (ailadll (e (o 5 snadl] A g 30 -1
pde Laa 51 g S g 5y ol Ly Jadiasall Jadlaall dgel) Aa 5 500 A (6) Jsaad) Gy A s el
O a3l LS ccslbiaall e 5 (E) ol 4] cslaall LSl <y 5y dac dall SOMLaall G 4 sina (3908 252 g
<18.85 ¢20.47) il 28 Jlagw¥) cilie e el ilS (22.22) ) il dpaill da g5l ) Jsaal
ALl g Sy Al ) ) s 3a 35 ¢ M) e (%7.5 2.5¢5 ¢1.5) Jlaiad) i (13.58 ¢15.68
e a1 15 %5 (Ao Leilisd da 5o 068 A ALA S LA il e dxiaal) (aleal) Lo 48l gl a5 500 (ge
Cu ) pladial die L (200640555 Kelvin) <lld a5 culall (a4l (20044053 s Wood) sl

All) Cilabid) delia b o)
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. itall gaall alea¥) dnd (8 Jlagu¥) caas il GUSH 31 bl aS i) 1(5) Jseadl
Table (5): The chemical composition of flax oil and the impact of replacement ratios in the
fatty acids of the product.

Aty %
Replacement ratios% Sllaall Ul ¢y Y sl s dpiaall (alaal)
TCREE g ;
o s 5 s (5 | e de Absolute Flax oil | Fatty acids and phenols
Control
Alpha-linlenic acid
21.10 | 17.46 | 14.64 | 11.61 8.08 58.60 ALA (%)
Linoleic acid
10.60 | 9.57 | 9.06 | 7.94 6.20 14.64 LA (%)
Phenolic compounds
- - - - -- 2690 Mg/100g
Vitamin E
- - - - - 3.06 Mg/100g

Gl Al i) L slaal Al A 3l 3 Omega-3 = oadll Jlaiiud a5 1(6) Jsaal)
Table (6): Effect of fat replacement ratios by Omega-3 in viscosity for the ice-cream mixture
of deciduous after aging.

Jauiny) i% L syl o o
Replacement ratios% i )adl) eyl s
Type of Treatment
7.5 5 2.5 1.5 Control
13.58% 15.68% 18.85% 20.47% 22.22+ Vitamin E 48La) o5
0.132e 0.707d 1.082c 0.643b 0.065a Without Vitamin E
13.32+ 15.39+ 18.77% 20.07% 22.22+ Vitamin E 48Lsb
1.152e 0.2751d 0.294c 0.055b 0.065a With Vitamin E

0.05 Juaial dausi die 4y gine (538 dsm s ) o Al (o a1

Baall lee ol A il 3 Lgy BaliiaY) g daaniall o) sl daeS e Al laliall A al) A aaiad 1) 22
G s Badh a1 3) ol A (7) dsaadl sy L Sl il clia (8 500 (e Led Ll Y1 apeaill
sine B8 Daay (pa A cliadl e 5 (E) el ) Giliaall GUSH <y 3 Giae el ilalaall G 4 sina
28 Ao CilSh a1 g Jlaiul) s (o A8l Ll (89.47) Al &5 il de pe &5 jlia Jlaiin) ca G
¢5¢2.5 ¢1.5) Jauiw¥ il (148.94 53,11 ¢58.27 «61.11) ) Joadd iV 320 ) an g )l (a3
o) sl an £ L1 8 300 ed) e laaly Lalaia¥) o Ladlaall o3 5,08 aae ) casd) (6 305 sl e (%7.5
cha slaall (e o) gl st AU (e iy 5 (3 3wl g adedll () Lamella ) elie (i iy s A5 laall Ay 45 )l

(2005¢3ea) 02ST Lo g 138 5 da 5 301 8 LIS oy ) A8 ) gl (e Dizad

288 U 5o calad) a0 Jlaiad 5 43l Al jleat¥) dpals (8) Jsiall s 1 lgal) uald -3
(3883 30¢60¢90) <l Y (3 Sl o e Al leai™ Lo slia (8 el culS 45, due o Laa !
ol 334 ) e L yha 83L ) HleatVl Jana 3 s A (Je 36.188) & laall Al jleai™] S Janall Jua 5 288
(1.5) i) condl (U 48.629 45.865 ¢42.916 «40.568) () Slemaidl (AU Jaadl Jrad Jasn)
oabaa¥) (e ddlle A e (s slal) Ciliaall GUSI ey A 3l ) cndl ms o sl e (%2.5¢5¢7.5
QLS cuy aladtiul aie (2006600035 Kelvin) ge 13a 385 Aadsiall jleatl) da )y ) dapdall e 4aal)

Al Clabidl delia 3
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Al labial) Ja slaal a3l dss & Omega-3 — o Jlaind a5l 1 (7) dsaall
Table (7): Effect of fat replacement ratios by Omega-3 in the ratio of the overrun of the

product.
DIty % die .
Replacement ratios% i) T W=yl s

7.5 5 25 1.5 Control | 1YPe Of Treatment
48.94+ 53.11% 58.27+ 61.11+ 89.47+ Vitamin B4l ¢ sn
0.836e 2.326d 1.935c¢ 1.415b 0.297a Without Vitamin E
48.80% 53.53+ 58.32+ 61.75% 89.47+ Vitamin E&édLal
0.486e 2.318d 0.796¢ 2.143b 0.297a With Vitamin E

0.05 Jlaial duwi Yo Lgine G508 2535 ) adk Adlisall o ey

el jleai¥l dpals b Omega-3 - oad) dlasind s 53l (8) Jsaal)
Table (8): Effect of fat replacement ratios by Omega-3 in the melting property of the product..

Jlaia¥) % - .
Jasall Replacement ratios% 25)aal L b=l g 5
mean 7.5 5 2.5 1.5 Control Type of treatment
5.025 7.100% 5.966+ 5.187% 4.709+ 2.164+ 30 min
C 0.043k 0.018I 0.014Im 0.019m 0.010n
43.570 52.486% 49.485% 43.532+ 40.513% 31.832+ 60 min
b 0.265f 0.064g 0.773h 0.022i 0.082j
70.906 86.303+ 82.146% 80.029+ 76.483+ 74.568+ 90 min
a 1.051a 0.784b 0.577¢c 0.761d 0.025e
48.629a 45.865b 42.916¢ 40.568d 36.188e mean Jazl

0.05 Jucia) Ao die dysina (338 2535 ) i Adliaall CojaI*

LS g 33 Aae ) i Lebaall Agiall) claliall aiial sl i) Gl ja (9) Jisaadl a5y 1 pmad) anillf -]
Lisine 358 255 Baads Las (14 ¢7) 5 anly asd 51 520 sl & Gliadll e 5 (E) Cpebish 4d) Cilaal
e g dysine (358 S Caa g5 cabindl jue 5 (B) ol anl) Caliadll (Sl ¢y y dacaall cdlalaall g
Lel) iliaall cdlabaall 4pliad¥) cuilS g Gl 30 Gy J& ) ) ail) il 50 (8 JIaiia¥) s Sigs 45 )ladll
L 33 ) pe S ol llia (S 28 aedall Lals (e Ll | JBY) J1asia) A <l 53 O llaall 5 el
OS5 cibiadl ye 5 (E) ol 4] Cilaal) (USH cy 5 Gtias dall pgilabeall 45 5aa) A a5 jlie Jlagin)
QLIS y sl @l g el L) Caay o1 Al dabaall Al Jlain¥) A 834 3 3 (Al daas padall
Ll e ari 81 e cilian 1 %75 Jaial) & Y sea s ¥ siie Jla 4Dy ) ) 5ae ol 8 Caliadll
Clias a8 WS e L) dlan 8 5 sall 4 LS 5 Gualiadl L) Capual ) dlebaall dpuilly Wl candall
Lal (9) Jisaall ania gy Lo 92 138 5 auliall 50 andall ) geda ane o cdy (313N A pie s il il 0 e
Jlain¥) ol Lilly (alaas¥l laele Grilabaall (5508 A sine (3558 Gllin (S5 ald S Sl 5 o) 8l 4als (g
L OY el 485 ae 40 )l Lusale andl CilS g ¢ jlgmaaiDl A slie ,AST A0 laall de S 2 LSl <y 5
sl iy iae ) cpilalaall 30 ) die (e Loale (3415 leaiDU A glie JAY) iK% 7.5 Jlaiuy!
0555 axe ) ol Laa elall Liabiaial ST el 45 jadl due oY @l g ciladl e 5 (E) el 43) Ciliadll
sl dae (e Led lld 015 a8 elall day ) A5 A gha 5l 8005 e %75 I A Wl 638 Lalli il 1,
Gy Al laliall 8 e V) ki 355 o Gy A gl (e 1385 3R o) 8 el Laa Lgana 5 Al
S %7.5 JIaia) dad (s A LS i Gann greial) o) gl 58 o Liaby ST (05l 4as (g 43 jlidl) A
edaall al e Al A Hed) die il a8 g ccaloaal) QLI Gy sl sa s ol il o ) duas

i) Ao 83 50 amend) edaall g lulaill 406 b 3LieY USD iy dee dall Ei3lalaall g 45 )lie
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2 14 53a) 45 3l Al Glabiall sl ansil) (9) Jsaal)
Table (9): Sensory evaluation of ice cream Fresh Storage For 14 days.

) gl
etaall ¢ 3
g sonal | o | eS| ek % o .
Total | o Li;rance Color | Body& | taste Jlagy! S(-':or . ;\fih
4> 2100 Epu s10 | =010 texture 42,250 | subsitution erigd
- ia 2 30 P
97.51b 10.00a 10.00a 29.01c 48.50b | Control/a_adll
96.95d 9.95¢ 9.98b 29.00c 48.02e 1.5
96.14f 9.72e 9.60d 28.89d 47.93f 2.5 —
92.59k 9.65¢g 9.44¢ 28.48f 45.021 5
87.93¢ 9.58i 9.32i 27.90i 41.13s 7.5 P
95.63¢g 9.50k 9.50f 28.90d 47.73g | Control/a_jadll "3
91.09Il 9.00n 8.98I 28.50f 44.61m 1.5 —g
87.97¢q 8.900 8.77n 27.111 43.19p 2.5 o~ Ué
85.18t 8.65t 8.40r | 27.00m | 41.13s 5 E
70.612 8.11x 8.00v | 26.880 | 27.62y 7.5 N
93.22j 9.10m 9.00k 28.00h 47.12h | Control/a_jaal)
88.54p 8.80q 8.50p 27.80j | 43.44n 1.5
79.83v 8.675 8.22t | 26.90n0 | 36.04v 2.5 N
77.96x 8.40v 8.00v 26.66p 34.90w 5
66.29aa 8.00z 7.90x 25.96r 24.43z 7.5
98.50a 10.00a 10.00a 29.50a 49.00a | Control/a el
97.14c 9.97b 9.98b 29.08b 48.11d 1.5
96.37e 9.77d 9.66¢C 28.93d 48.01e 2.5 —
94.23i 9.70f 9.49f 28.52¢f 46.52i 5
90.200 9.60h 9.37h 28.00h 43.230 7.5 -
96.38e 9.54j 9.56e 28.93d 48.35¢c | Control/a &dl g
93.23j 9.10m 9.07j 28.56e 46.50i 1.5 L
c
90.90m 8.99n 8.80m 27.20k 45.91j 2.5 ™~ 'g
87.36r 8.70r 8.47q 27.091 | 43.10q 5 S
79.29w 8.15w 8.10u 26.94n 36.10u 7.5
94.45h 9.16l 9.08] 28.109g 48.09d | Control/a jeal
90.35n 8.82p 8.570 27.85ij 45.11k 1.5
85.50s 8.68s 8.25s 26.95mn 41.62r 2.5 =
80.40u 8.42u 8.11u 26.70p 37.17t 5
73.24y 8.08y 7.93w 26.06q 31.17x 7.5

221




Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (46) No. (1) 2018 ISSN: 1815 - 316 X (Print) 2018 (1) 2=l (46) sl

EFFECT OF USING FLAXSEED OIL SOURCE OF OMEGA-3 ACIDS AS A
PARTIAL REPLACEMENT FOR MILK FAT IN THE CHEMICAL AND
PHYSICAL PROPERTIES IN ICE CREAM

Aladwani, Y. A Badawi, S. K

Food Science Dept., College of Agriculture and Forestry, Mosul University. Iraq
E-mail: hla_ohla@yahoo.com

ABSTRACT

The study showed the effect of using Flaxseed oil as a source for Omega-3 in ice-cream
and as a partial substitute for milk fat in preparing the mixture. Two treatments were made
with replacement rates of (1.5, 2.5, 5, and 7.5%). Flaxseed oil, fortified with Vitamin E as an
antioxidant, was added to one of them, while the Vitamin E was not added to the other. The
results showed there was increase in melting property increase rates of replacement, while the
overrun and viscosity increase rates of replacement, compared with a sample comparison, but
there was a decrease in cholesterol while increased peroxide value and acidity during
extended storage amounting to one day and (7 and 14) days, Omega-3- fortified treatments
showed degrees of noticeable evaluation lower than the comparison sample, but there was a
preference for the sample fortified with Vitamin E.

Keywords: Ice Cream , Omega-3, Flaxseed, Cholesterol, acid value, alpha-linolenic acid.

Received: 9/7/2012, Accepted: 24/3/2013.
JAL«AAS\
. _paa sbJ.MA]\ c@J}ﬂ\j )&.\ﬂ Aaalall Sl ol Al clalidl delua (2005) Cpl) &_A‘; e laa
d...ayd\ daala daidaa 64.}9\)}\ uJ\Aﬂ\ M}M (1980) Al dana el 2e g J}AM&J:IA ‘L.,SJ‘,)M
e sl Anals i) 5 AeLhall €I la Al cilaliall (1986) dene (il ) canles
A ola el 5 5 iy Al e olall Al claliinal s 5805 (2012) pile oS ¢kl
@QAA‘;JL@J@\JHM\}QUSS\ &g);e&“}!\@w@bjoﬁa@ﬁd (2011) .08 2o e3le (puna
Gloall | sk dads — Aol I A8 o)) 50 da gyl A Y)
AL-Fayadh, M. H. (1973). Some Physical-Chemical Properties of Buffalo Milk Fat In Irag. M.
SC. Thesis College of Agric. Baghdad University.

AL-Rowaily, M. A. (2008). Effect of processing method on cholesterol content and cholesterol
oxides formation in some dairy products. Saudi Journal of Biological Science. 15 (1):35-
45.

Anonymons (2001). SAS Uses Guide. For Personal Computer, Release 6-18.
Anonymons. (2009). Official Methods and Recommended Practices Of The American Oil
Chemist’s society. USA.

Anonymous (2008) Fish And Omega-3 Fatty Acids. [Cited2008]; Awvailable From:
http://www.americanheart.org/presenter.jhtml?identifier=4632.

Arbuckle, W.S. (1986). ICE Cream. 4thed. The AVI Publishing Co. Inc. Westport. Conn. 483.

Buck, J.S.; C. E. Walker and M.M. Picrce (1986). Evaluation Of Sucrose Esters In Ice Cream.
Journal of Food Science 51 : 2.

Chung, M\W.Y.; B. Lei and E. C. Y. Li-Chan (2005). Isolation And Structural Characterization
Oof The Major Protein Fraction From Nor Man Flaxseed (Limum usitatissimum).
Food Chemistry 90: 271-279.

222


mailto:hla_ohla@yahoo.com

Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (46) No. (1) 2018 ISSN: 1815 - 316 X (Print) 2018 (1) 2=l (46) sl

Daun, J.K.; J. V. Barthet ; T. L. Chornick and S. Duguid (2003). Structure, Composition, And
Variety Development Of Flaxseed. In: Cunnane S.C. Thompson L.U, editors. Flaxseed in
human nutrition.2nd ed. Champaign, 1ll.: AOCS Press. p 1-40.

Dick, T.A. and Z. Yang (1995). Flaxseed In Arctic Charr And Rainbow Trout Nutrition. In
Flaxseed in Human Nutrition, S.C. Cunnane and L.U. Thompson (Eds.), pp. 295-314.
Champaign, IL: AOAC Press.

Herzallah, S. M. (2005). Influence Of Microwaving and Conventional Heating Og Milk On
Cholesterol Contents And Cholesterol Oxides Formation. Pakistan Journal of Nutrition, 4
(2): 85-99.

Kelvin, K.T.; Goh; Ye. Aigian and Nicola Dale(2006). Characterisation Of Ice Cream
Containing Flaxseed Oil. International Journal of Food Science and Technology 41: 946—
953.

Morris, D. M. (2003). Flax, A Health And Nutrition Primer. Winnipeg, Manitoba, Canada: Flax
Council of Canada. P 9-19.

Oomah, B.D. and G. Mazza (2000). Bioactive Components Of Flaxseed: Occurrence And
Health Benefits. In F. Shahidi and C.T. Ho (Eds.),Phytochemicals And
Phytopharmaceuticals (pp. 105-120). Champaign: A.O.C.S. Press.

Sabir, S. M.; H. Imran and S. D. A. Garezi (2003). Estimation Of Sterol In Edible Fats And Oil.
Pakistan Journal of Nutrition 2 (3):178- 181.

Vacheic, N. and M. Hruskar (1999). Quality And Sensory Evaluation Of Used Frying Oil From
Restaurants. Journal Food Technology. Biotechnology. 37 (2):107-112.

Wood, J.D.; R.l. Richardson; G. R. Nute, (2004). Effects Of fatty Acids On Meat Quality: a
review. Meat Science 66: 21-32.

Yeung, D.L. and I. Laquatra (2003). Heinz Handbook Of Nutrition . 9™ Ed. H. Journal Heinz
Company : P. 73.

Zanwar, A. A.; M. V. Hegde and S. L. Bodhankar (2010). In Vitro Antioxidant Activity Of
Ethanolic Extract Of Linum Usitatissimum. Pharmacology Online 1: 683-696.

223



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (46) No. (1) 2018 ISSN: 1815 - 316 X (Print) 2018 (1) 2=l (46) sl

224



