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NONENZYMATIC BROWNING DEVELOPMENT OF NORMAL
LEMON JUICE BY USING MODEL SYSTEMS DURING STORAGE

M.M.Al-Zubaidy U.H.Al-Jamaas
Food Sci. and Biotech. Dept., College of Agric. and Forestry, Mosul Univ.,
Iraq.
ABSTRACT

Synthetic model systems of single strength normal local lemon juice
were prepared with different contents of some compounds ( ascorbic acid,
reducing sugar, and amino acids ) that may play an important role in brown
pigments (Melanoidins) formation samples were stored at 25 and 35 °C for 12
weeks. Results showed that the main brown pigment formation pathway in
these highly acidic synthetic model systems (pH < 2.5) was ascorbic acid
decomposition aerobic (oxidation) and anaerobic (acid catalysis) pathways
rather than reducing sugar degradation by acid catalysis and Strecker
decomposition of amino acids .The results showed that the highest rate of
brown pigments formation was in synthetic model system which contain all
components with similar ratio of model systems contain ascorbic acid .

J.\M.d\

Lol Aaall JUaill yrae o8 e 3¥) 3 a1, (11990) anl )l deae o le ¢ 23l

sl dadls | el gde ) 3 A | ) g3 Aa gyl atleliag

(AOAC) Association of Official Analytical Chemists (1980). Official Methods
of Analysis, Washington, D.C.

Ashoor, S.and J.Zent (1984).Maillard browning of common amino acids and
sugars . J.Fd. Sci., 49:1206 .

Bhalerao, S. (1993). A factorial approach to identify reactive constituents and
their interactions in multicomponent highly acidic model systems
simulating lime juice concentrate. J. Sci. Agric., 63:91- 94.

Fennema ,0. (1976) . Food Chemistry . Marcel Dekker. Inc., N.Y.,USA.

Handwerck, R. and R. Coleman (1988).Approaches to the citrus problem. J.
Agric. Fd. Chem., 36:231 — 236.

Hodge,J. (1988).Origin of flavor in food ™ Nonenzymatic reaction in
relationship of sugar degradation to detrimental changes in citrus juice
quality ". ed Lee, H. and S. Nagy, J.Fd Technol., 42(11): 91 — 96

Kacem, B., J. Cornwell , M. Marshall, R. Shireman and R. Mathews (1986).
Nonenzymatic browning in aseptically packaged orange drinks : effect of
ascorbic acid ,amino acid , and oxygen. J. Fd. Sci,52:1668-1674.



YA () 22ad) (Y1) dlaall (ISSN 1815 - 316X) Ol del ) Alss

Klim, M.and S. Nagy (1988). An improved method to determine nonenzymatic
browning in citrus juices . J.Agric . Fd.Chem., 36 (6) : 127 — 131

Koca , N.,H. Burdurlu and F.Karadeniz (2003). Kinetics of non-enzymatic
browning reaction in citrus juice concentration during storage. Turk .
J.Agric. Forest., 27 : 353 - 360 .

Nagy , S., P. Shaw and M.Veldhuis (1977).Citrus Science and Technology,
Vol(1) AVI. Pub. Co. Wesport, CT . USA.

Nuray, K., S. Handel and K.Feryal (2003).Kinetic of nonenzymatic browning
reaction in citrus juice concentrates during storage ,Turk . J. Agric .
27:353 - 360.

Passy , N. and C.Mannheim (1979). The effect of deaeration on quality of
concentrated grapefruit juice . In " Tropical food : Chemistry and
Nutrition . Vol (1) ( G.E. Inglet and G.Charalarubous , ed ).p. 141- 150 .
Academic Press , New York .

Ranganna, S. (1977). Manual of Analysis of Fruit and Vegetable products, Tata
McGraw Hill , New Delhi , India.

Robertson , G. and C. Samaniego (1986). Effect of initial dissolved oxygen
levels on the degradation ascorbic acid and the browning of lemon juice
during storage . J. Fd.Sci. ,51( 1) : 184 — 187 .

Robertson , G. and C.Samaniego (1990). Effect of soluble solids and
temperature on ascorbic acid degradation in lemon juice stored in glass
bottles . J. Fd. Qual ., 131 : 361 — 374.

Roig , M., J.Bello, Z. Rivera. and J. Kennedy (1999).Studies on the occurrence
of nonenzymatic browning during storage of citrus juice. Fd. Res.Int.,32
(9) : 609 - 619 .

SAS. (1982). Statistical Analysis System . SAS institute Inc., USA.

Wong , M.and D.Stanton (1989). Nonenzymatic browning in Kiwifruit juice
concentrate system during storage . J. Fd Sci., 54 (3) : 669 — 673.



