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Chart 1 the amount of cholesterol remaining in the

butter treated by
beta-cyclodextrin cross-linked with citric acid
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Chart 3 Comparison of efficiency of two methods
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Chart 5 sensory evaluation of butter smell
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A=Dutter treated with 5% beta-cyclodextrin cross-linked by citric acid
B=butter treated with 10% beta-cyclodextrin cross-linked by citric acid
C=Dbutter treated with 15% beta-cyclodextrin cross-linked by citric acid
D=Dbutter treated with 5% beta-cyclodextrin cross-linked by adipic acid
E=butter treated with 10% beta-cyclodextiin cross-linked by adipic acid
F=Dutter treated with 15% beta-cyclodextin cross-linked by adipic acid

Chat 6 Sensory evaluation of the general
acceptance of butter

S domsi -t
5l 58 53 Gme 3ype i glaex 515 51 (Ko S
SMde Lliod 350 a5 )50 slhae 050 5 ab bl
oS oS b (e 3 ool 3L5 b OF 53 g g0 IS
Gl s g s n D s A Gl sl 5l L
ST gd ot g5l b Sl 5 Al e 955 2l s
B el e B s gl S il e S5S
ezl cl S OF 5l s an Vo Jy S bl
33 5 eslinad b s e G opl 53 W s 4 S
3 S el b odd S S o eSS SIS b g
5 0l 2 5 sd esls (EalS oS Jy mdS Ol Sl
Sy5m okt 50 S il o wised 5 anslie A L )
ol axdlae i edel oty B LS LS e )
oS Sl ges o (Sols me SNl 4S54 O sdias OLES
Sy Il Loy Ve 50 gla CBLE L el L
Sy M b s S Al Lo SO LS
S kim a s (P<2/00)3 5 Sesl Al b ol S il S
A b doys 10 ls cBle oy ol e O
sy Sapdl 5 St bods SIS o 2S5
Lok slas oS @gad 53 JopndS J1alS Ol Lol 22l
Aol b oeds S Wl S Sy IS by Aoy Vo

A B G D E F control



https://fsct.modares.ac.ir/article-7-5594-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

\Y‘q-\u&@.:c\i e)chVY e‘)‘wu.iv

cholesterol in meats. J. Assoc. Anal. Chem.
69,844-846.

[14] Sany, A.,Ehsani, M.,Asadi, M.M.2006 .
survey of metabolites of shermanii
propionibacterium on sensory properties and
shelf-life from cheese Iran. journal of
research and manufacturing ,70.

[15] Ahn, J. and Kwak, H.S. 1999. Optimizing
cholesterol removal in cream using-
cyclodextrin and response methodology.
Journal of Food Science, 64 (4), 629-632.

[16] Roderbourg, H. Dalemans, D. and
Bouhon, R.1993. Process for reducing the
cholesterol and free fatty acids in an animal
fat. US Patent .5, 232, 725.

[17] Martin, E.M. 2004. Cyclodextrins and
their uses: a review. Process Biochemistry,
39,1033-1046.

[18] Jung, T.H. Kim, J.J. Yu, S.H. Ahn J and
Kwak, H.S.2005 Properties of Cholesterol-
reduced Butter and Effect of Gamma
Linolenic Acid Added Butter on Blood
Cholesteral Asian-Aust. J. Anim. Sci..
,18(11) , 1646-1654

[19] Kim, J.J. Jung, T.H. Ahn, J. and Kwak,
H.S. 2006. Properties of cholesterol-reduced
butter made with b- cyclodextrin and added
evening primrose oil and phytosterols.
Journal of Dairy Science, 89, 4503-4510.

[20] Seif Hashemi, C. and Tofangsazan, F.
2011. Method of industrial producing of
free cholesterol -butter oil, twentieth national
congress of food science and technology,
Tehran.

Yaq

cyclodextrin. Journal of Food Science, 60,
561 — 564.

[7] Aryafar, M. and Zandi, P. 2007.
Production of low cholesterol butter wifh-
cyclodextrin. Journal of nutrition and food
science, 2(3),23-32.

[8] zZahir Agdam, H. and Zandi, P. 2006.
Effects of purification and treatment fy
cyclodextrin on the rate of cholesterol
reduction of beef tallow,1(1), 1-6.

[9] Elsanhoty,M.R.  Elgohery,S.S. and
Badr,F.H.2011. Cholesterol reduction in
camel hump fat using b-cyclodextrin. 6,183—
189.

[10] Lee, D. K., J. Ahn, and H. S. Kwak. 1999.
Cholesterol removal from homogenized milk
with B-cyclodextrin. Journal of  Dairy
Science, 82,2327-2330.

[11] Mihan, E. Kim, S.H. Ahn, J. and Kwalk,
H.S.2007. Optimizingcholesterol removal
from cream usingp-cyclodextrin cross —
linked with adipic acid . International
Journal of Dairy Technology, 60 (1),31-36.

[12] Kasprzyk, W. Bednarz, S. and Bogdal
D.2010. Sorption properties of p-
cyclodextrin—citric acid derivatives.
14"International Electronic Conference on
Synthetic  organic  chemistry(Ecsoc-14)
http://www.sciforum.net &
http://www.usc.es/congresos/ecsos 1-30

[13] Adams, M. L. Sullivan, D.M. Smith, R.L.
and Richer, E.F. 1986. Evaluation of direct
saponification method in determination of



https://fsct.modares.ac.ir/article-7-5594-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

JEST No. 72, Vol. 14, Feb 2018 ABSTRACT

Comparing the performance of the different types of cross-linked
beta-cyclodextrin in removing the cholester ol from butter
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Butter is one of the dairy products consumed im lifsat contains vitamins A, D, and also, it is a
valuable source of energy. On the one hand, theuatmaf cholesterol is very high in butter and
cholesterol causes many coronary heart diseasabeamgaths as a result of it, so, some peoplalavoi
the consumption of butter. This study aimed to poedthe butter with very low cholesterol. To this
end, the cholesterol of the butter was removedifigrdnt percent (5, 10 and 15) of cross-linkedabet
cyclodextrin with two different organic acid (adipicid and citric), then, the residual cholestérol
treated butter was measured. Simultaneously, theosg analysis was performed on treated butter
samples. The results show that the butter samplateid by 15 percent of cross-linked beta-
cyclodextrin with citric acid reduces 92 percenthblesterol in butter and also, it was found that
performance of cross-linked beta-cyclodextrin vathd citric is more than the performance of cross-
linked beta-cyclodextrin with adipic acid. The riéswf sensory experiments show that there no
significant differences between the taste and textdi the treated butter and control butter butehe
are significant differences between the color, calwt overall acceptability of the treated butted an
control butter (p<0.05). In terms of sensory prdipsr the butter treated by 15 percent of crodeelin
beta-cyclodextrin with adipic acid obtained thehggt score

Key words: Beta-cyclodextrin, Butter, Cross-linked, Adipicid, Citric acid
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