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The Effects of Ascorbic Acid, Rosemary Extract and a-tocopherol/Ascorbic Acid on
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Abstract: The effects of using ascorbic acid (AA}, rosemary extract (RE) and a-tocopherol/ ascorbic acid mixture
(T/AA) on some quality characteristics of cooked chicken patties were evaluated. On Oth , 2nd , 5th and 7th days
of storage at 4°C, TBA, non-heme iron content and colour parameters were measured and flavour evaluation was
performed. RE treatment showed lower lipid oxidation than other treatments. Non-heme iron content indicated no
differences during storage periods and among formulations. No significant differences were recorded for L*, b*
and CH values in chicken patties. In all treatments a* values decreased during the storage except samples treated
with AA. On 7th day RE treatment had the highest flavour scores.
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Introduction

Development of rancidity in ground precooked muscle foods, is a serious problem in food industry. The
susceptibility of precooked meat products to lipid oxidation depends on a number of factors. Differences between
various types of meat could be explained by differences in the concentrations of polyunsaturated fatty acids, iron
and a-tocopherol contents (Mielche and Bertelsen, 1994). Effective control methods against lipid oxidation include
processing by minimizing the loss of natural tocopherols and using antioxidant additives (Frankel, 1996). However
consumers have expressed an interest in reduced use of chemical additives with many segments of the food
industry responding by use of natural ingredients. Using of natural antioxidants offers the potential advantages of
a reduction and replacement of synthetic antioxidants, lowered assumed toxicity due to their natural origin as
components of foods, enhanced masking of off-flavours arising from oxidation and greater consumer acceptability
as natural ingredients in foods (Boyd et a/., 1993). Vitamin E and C are the most common used natural antioxidants
{Kim et al., 1997). Rosemary, sage, fenugreek, mulberry, citrus juice concentrates, cherry, oilseed products,
maillard reaction products and carnosine have antioxidant properties (Serdaroglu and Yildiz-Turp, 1997).
Extracts of rosemary are considered as effective alternative to chemical antioxidants. Rosemary extracts contain
many compounds with antioxidant properties such as rosmaridiphenol, rosmariquinone, rosmanol and carnosol
which probably function as free radical scavengers similar to BHA and BHT (Ho et a/., 1995).

a-tocopherol behaves as a chain breaking anioxidant (Frankel, 1996). Localization of a-tocopherol in the
membranes allows it to function very efficiently compared to other antioxidants (Lauridsen et a/., 1997). The
synergist effects of ascorbate and tocopherol has been evaluated by several researchers { Mitsumoto et al., 1991
and Yin et al., 1993). The primary objective of our study was to evaluate the effects of ascorbic acid, rosemary
extract, a-tocopherol /ascorbic acid on lipid oxidation in chicken patties during cold storage.

Materials and Methods

Deboned chicken thighs, breasts, trimmings and skin were obtained from a local meat processing plant. After all
visible fat was removed, the white and dark meat and cooked (95°C * 2 for 10 min) were ground through 1 cm.
plate. The patties were formulated with 40% breast meat, 30% thigh meat, 15% skin and 14% trimmings.
Mixture was divided into 4 equal batches. Three different additives were used (i} 300 ppm. rosemary extract
{Dragoco 9/037174), (ii} 500 ppm. L {+) ascorbic acid {(Merck 5.00074.0100), (it} 200 ppm. { +)-a-tocopherol
{Sigma, Type V from vegetable oil T-3634)/ 500 ppm. L (+) ascorbic acid (Merck 5.00074.0100). Additives were
mixed with 1% NaCl before used to obtain homogenous distribution in batter. 1% NaCl salt was added in order
to obtain a control batch.

Table 1: Antioxidants added to ground chicken mix

Batch No Additive

1 1%NaCl (contol)

2 Rosemary extract 300 ppm + 1% NaCl

3 L (+) Ascorbic acid 500 ppm + 1%NaCl

4 (+)-a-tocopherol 200 ppm + L{+) ascorbic acid 500 ppm + 1%NaCl

153



Turp and Meltem: The effects of ascorbic acid, rosemary extract and a-tocopherol/ascorbic acid

Table 2:Colour parameters results of patties stored at 4°C for 7 days

Treatment Hunter Values Day O Day 2 Day 5 Day 7
AA L* 72.0 _ 73.6 711 70.6
a* 2.1 2.1 2.7 3.2

b* 13.9 13.7 13.6 14.2

CH 14.0 13.8 13.9 14.6

H 81.5 81.1 78.7 771

RE L* 72.2 71.6 68.9 70.3
a* 1.9 1.9 2.2 1.9

b* 14.1 13.0 14.0 o 13.2

R CH 14.3 13.1 14.2 13.4
H 82.1 81.7 80.9 81.8

o-T/AA L* 68.9 72.8 71.4 72.2
a* 1.7 2.2 2.9 2.9

b* 12.9 13.9 14.0 14.4

CH 12.9 14.1 14.4 14.7

H 82.6 80.9 78.2 78.4

Cc L* 68.5 74.0 70.1 72.6
a* 1.9 2.2 2.3 2.8

b* 13.8 14.0 13.9 13.4

CH 13.9 14.2 140 13.7

H 81.8 81.1 80.7 78.3

5 kg batches of appropriate amounts of each formulation was mixed by hand and processed into chicken patties
by using metal shaper. Moisture (AOAC 1990}, fat (Flynn and Bramblet, 1975), protein ({Anon,1979) and ash
analysis (AOAC 1990) were done on raw patty mixtures to evaluate the proximate composition. Patties were
cooked in an electric oven to internal temperature of 75°C and stored at 4°C for 7 days in polypropylene boxes
with lids. On Oth , 2nd , 5th and 7th days of storage samples were removed and heated in grill for10 min. at each
side with medium heat, before the analyses. TBA was determined by the distillation method according to Tarladgis
et al. (1960). Non-heme iron content of samples was measured according to Schricker et a/. (1982). CIE color
parameters (L*, a*, b*,CH,H) of cooked patties were measured by Datacolor 3881 Texflash Spectrophotometer.
Patties were divided horizontally and internal colour parameters were recorded.

Sensory evaluation for oxidize flavor was carried out by 8 trained panelists. Patties were heated in the grill for 10
min. at each side with medium heat before serving to.the panel. For evaluation of oxidize flavor, scoring test was
applied (Kramer and Twigg, 1970). All samples were evaluated using a 5 point scale with 1 = very strong oxidized
flavour and 5 = no detectable oxidized flavour. All analyses were performed in duplicate with the entire experiment
replicated twice. Data was evaluated by ANOVA, Duncan Test with TARIST computer programme (Acikg6z, 1993).

Resuits and Discussion

Moisture contents of patties were ranged from 67.9 to 68.9%, fat contents ranged from 13.4 to 14.6%, protein
contents ranged from 18.1 to 18.9% and ash contens ranged from 1.4 to 1.7%. Changes in TBA values were
given in Fig. 1. TBA values increased in all treatments during the storage period. On Oth and 2nd day, no significant
differences were found between TBA values of treatments however on day 5th , TBA values were higher in C
treatment and AA treatment than RE and «a-TA/A treatments. Antioxidative effect of rosemary has been
demonstrated by other researchers (Cavoski et a/., 1991; Liu et a/., 1992 and Ho et a/., 1995). a-TA/AA mixture
retarded lipid oxidation during storage. This effect was expected due to the synergist effect of ascorbic acid with
« - tocopherol. Several researchers reported strong antioxidative effect of ascorbic acid and tocophercl mixtures.
{(Mitsumoto et a/., 1991 and Yin et al., 1993).

After 7 days of storage, patties with AA had TBA values similar with C samples. AA was completely ineffective
in preventing oxidation and showed a prooxidation effect. Similar to our results Benedict et a/. (1975) and, Bruun- ‘
Jensen et al. (1996) reported the prooxidative effect of ascorbic acid in ground meat. RE was the most effective
additive on inhibition of lipid oxidation.
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Fig. 3: Flavour scores of patties stored at 4 for 7 days

Changes in non-heme iron content of samples are shown in Fig. 2. Significant role of non-heme iron in accelerating
lipid oxidation has been demonstrated by several researchers {Sato and Hegarty,1971 and Igene et al., 1979).
Non-heme iron content increased in all treatments, but no differences were recorded between the treatments.
Cooking causes the releasing the iron from myoglobin and thereby indirectly accelerates development of oxidation
(lgene et al., 1979).

Colour parameters were in Table2.No significant differences were recorded for L*, b* and CH values of samples.
a* values of all samples except AA treatment decreased during the storage period. On 7th day, the highest a*
value and the lowest H value was found in AA treated samples. Ascorbic acid caused decrement myoglobin
oxidation and increased the colour stability of chicken patties. The effect of ascorbic acid on colour stability of beef
(Mitsumoto et al., 1991 and Kim et a/., 1997) and minced beef (Demos et al., 1996) was recorded. In contrast
to our findings, Benedict et al. (1975) reported that 0.005 % ascorbic acid increased metmyoglobin formation in
beef. H values were found higher in RE treated samples on 7th day. The green colour of rosemary extract probably
could have changed the colour of chicken patties. Flavour scores of patties stored at 4°C for 7 days were given
in Fig. 3. On Oth day, the lowest score was recorded in RE treated samples. Specific flavour of rosemary probably
caused decrement in flavour scores. Butler and Larick (1993) reported similar findings in their research on rosemary
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oleoresin in beef gels. On Oth , 2nd and 5th , days of storage there were no significant differences in flavour
scores of samples, however off-flavour sourced by lipid oxidation could be easily detected by the panel in AA
treated samples on the last day. The highest flavour score was found in RE samples at the end of the storage
period, due to the strong antioxidative effect of rosemary extract. Huisman et a/. (1994} also reported depressive
effect of rosemary on warmed-over flavour in precooked pork meatballs during storage.

Conclusion

Results indicated that using a-tocopherol /ascorbic acid mixture and rosemary extract in chicken patties during
storage at 4°C for 7 days, slowed down the lipid oxidation effectively. Ascorbic acid was found completely
ineffective in preventing lipid oxidation and showed a prooxidative effect. Ascorbic acid increased the colour
stablhty of patties, but rosemary extract had negative effect on patty colour. Rosemary extract could be used in
brecooked chicken patties as an antioxidant.

References

Acikgdz, N., 1993. Tarimda Arabtirma ve Deneme Metodlari (Il. Basim). E.U. Ziraat FakUltesi Yayinlari. No:478

Anonymous, 1979. Tekator Manual Kjeltec System 1002, Sweeden

AOAC, 1990. Official Methods of Analysis of the Association of Analitical Chemists. Edit, W. Horwitz. 15th Ed.
Washington D.C., U.S.A

Benedict, R. C., E. D. Strange and C. E. Swift, 1975. Effect of Lipid Antioxidants on the Stability of Meat During
Storage, J. Agri. Food Chem., 23:167- 173.

Boyd, L. C., D. P. Green, F. B. Giesbrecht and M. F. King, 1993. Inhibition of Oxidative Rancidity in Frozen Cooked
Fish Flakes by tert-Butylhydroquinone and Rosemary Extract, J. Sci. and Food Agric., 61:87-93.

Bruun-Jensen, L., I. M. Skovgaard, E. A. Madsen, L. H. Skibsted and G. Bertelsen, 1996.The Combined Effect of
Tocopherols, L- Ascorbyl Palmitate and L- ascorbic Acid on the Development of Warmed-Over Flavour in
Cooked, Minced Turkey, Food Chemistry, 65:41-47

Butler, A. J. and D. K. Larick, 1993. Effect of Antioxidants on the Sensory Characteristics and Storage Stability
of Aseptically Processed Low-fat Beef Gels, Meat Science, 35:355-369.

Cavoski, D., M. Popovic, R. Radovanovic, D. J. Kelemen-Masic, S. Sobajic and D. Petrovic, 1991. Effects of
Rosemary and Dodecilgalat on Fat Stability of Grill Sausages Kept in Cold Storage, 37th International Congress
of Meat Science and Technology, September 1-6, Germany, 696-699.

Demos, B. P, D. E. Gerrard, R. W. Mandigo, X. Gao and J. Tan, 1996. Mechanically Recovered Neck Bone Lean
and Ascorbic Acid Improve Color Stability of Ground Beef Patties, J. Food Sci., 61:656-659.

Flynn, A. W. and V. D. Bramblett, 1975. Effects of Frozen Storage Cooking Method and Muscle Quality and
Attributes of Pork Loins, J. of Food Sci., 40:631-633.

Frankel, E. N., 1996. Antioxidants in Lipid Foods and Their Impact on Food Quality, Food Chemistry, 567:51- 55,

Ho, C. P, D. L. Huffman, D. D. Bradford, W. R. Egbert, W. B. Mikel and W. R. Jones, 1995, Storage Stability of
Vacuum Packaged Frozen Pork Sausage Containing Soy Protein Concentrate, Carrageenan or Antioxidants, J.
Food Sci., 60:257-261.

Huisman, M., H. L. Madsen, L. H. Skibsted and G. Bertelsen, 1994. The Combined Effect of Rosemary (Rosmarinus
officinalis L.) and Modified Atmosphere Packaging as Protection Against Warmed Over Flavour in Cooked
minced Pork Meat, Z. Lebensmittel- Untersuchung und -Forschung, 198:57-59,

Igene, J. O., J. A. King, A. M. Pearson and J. I. Gray, 1979. Influence of Heme Pigments, Nitrite and Non-Heme
Iron on Development of Warmed-Over Flavor (WOF) in Cooked Meat, J. Agric. Food Chem., 27:838-842.
Kim, S. M., S. H. Lee and S. K. Sung, 1997. Effects of Vitamin C and Vitamin E on Meat Color and Lipid
Peroxidation in Korean Beef, Korean J. Anim. Sci., 39:267-274.

Kramer, A. and B. A. Twigg, 1970. Quality Controf for the Food Industry. The Avi Publishing Camp., Connecticut,
pp: 556

Lauridsen, C., D. J. Buckley and P. A. Morrissey, 1997. Infiuence of Dietary Fat and Vitamin E Supplementation
on a-Tocopherol Levels and Fatty Acid Profiles in Chicken Muscle Membranal Fractions and on Susceptibility
to Lipid Peroxidation, Meat Sci., 46:9-22.

Liu, H. F., A. M. Booren, J. I. Gray and R. L. Crackel, 1992. Antioxidant Efficiacy of Oleoresin Rosemary and
Sodium Tripolyphosphate in Restructured Pork Steaks, J. of Food Seci., 57:803-806.

156



Turp and Meltem: The effects of ascorbic acid, rosemary extract and O-tocopherol/ascorbic acid

Mielche , M. M. and G. Bertelsen, 1994. Approaches to the Prevention of Warmed-over Flavour, Trends in Food
Sci. and Tech., 5:322-327

Mitsumoto, M., C. Faustman, R. G. Cassens, R. N. Arnold, D. M. Schaefer and K. K. Scheller, 1991.Vitamins E
and C Improve Pigment and Lipid Stability in Ground Beef, J. of Food Sci., 56:194-197.

Sato, K. and G. R. Hegarty, 1971.Warmed-Over Flavor in Cooked Meats, J. of Food Sci., 36:1098-1102.

Schricker, B. R., D. D. Miller and J. R. Stouffer, 1982. Measurement and Content of Nonheme and Total lron in
Muscle, J. of Food Sci., 47:740-743.

Serdaroglu, M. and G. ve Yildiz Turp, 1997. Natural Antioxidants in Meat Industry, The Sixth International Congress
on Food Industry, Kupadasi- Turkiye

Tarladgis, B. G., B. W. Watts and M. T. Younathan, 1960. A Distillation Method for the Quantitative
Determination of Malonaldehyde in Rancid Foods, The J. the American Oil Chemist’'s Society, 37:44-48.

Yin, M. C., C. Faustman, J. W. Riesen and S. N. Williams, 1993. a-Tocopherol and Ascorbate Delay Oxymyoglobin
and Phospholipid Oxidation in Vitro, J. Food Sci., 58:1273-1276,1281. )

157



