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In this study, the effects of onion skin powder (OSP) (0, 1.5, 3.0, and 6%) on some chemical and physical properties
of cooked chicken meat patties during refrigerated storage (30 days, 4+1 °C) were investigated. For this purpose,
moisture, fat, pH, free fatty acid (FFA), and thiobarbituric acid (TBA) analyses in the raw meat patties were also
carried out. In addition, the chemical (moisture, fat), technological (diameter reduction, cooking yield), and sensory
properties of cooked chicken patties were examined on the first day of storage. During storage, pH, colour, FFA, and
TBA analyses were performed.

There were significant changes in the physical, chemical, technological, and sensory properties of chicken
patties with OSP addition. The moisture, pH, and TBA values of samples decreased by incorporated OSP. Moreover,
the use of OSP improved technological parameters of patties. However, the addition of OSP resulted in a darker
colour in patties. In conclusion, OSP could be used in chicken meat patties to improve their quality properties.
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The demand for healthy and nutritious food has gradually increased because of better
understanding of the relationships between diet and health. For this reason, many functional
products have been improved and commercialized in recent years. Since meat is one of the
widely consumed fast foods, meat-based functional foods are also seen as an opportunity to
meet consumer needs and update nutritional goals (Cox & ABU-GHaNNAaM, 2013). The
quantity and quality of non-meat ingredients in meat products formulations is one of the most
significant factors affecting the quality of the product (KURT & KILINCCEKER, 2012). Patties
formulations may contain one or more non-meat ingredients consisting of fruit, vegetable,
and cereal products (KURT, 2015). Plant products are frequently used to enhance technological,
economic, sensory, and nutritional characteristics of meat products (Cox & ABU-GHANNAM,
2013). It is known that plant products containing dietary fibre have effects such as tissue
improvement, increasing yield, and cost reduction in meat products (GUEDES-OLIVERIA et al.,
2016).

Onion (Allium cepa L.) is the second most important horticultural product after tomato
(BENITEZ et al., 2011). A significant amount of onion waste is produced in the food industry,
and there is a serious concern about its utilization (RoLDAN et al., 2008). Onion wastes are not
proper for animal feed due to the characteristic flavour (BENITEZ et al., 2011) and their
tendency to promote growth of phytopathogenic agents (RoLDAN et al., 2008). In addition,
these wastes affect the odour of the soil by decay, and they harm the environment (BELLO et
al., 2013). Onion skin is one of the most important onion wastes (BELLO et al., 2013), and it
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is a great resource for quercetin and its derivatives (SWIECA et al., 2013). The inedible part of
the onion is reported to contain 77 times more quercetin than the edible part (Ko et al., 2011).
Quercetin has antimicrobial, anti-inflammatory, and anti-carcinogenic properties (SWIECA et
al., 2013). In addition, onion skin is known to have high insoluble dietary fibre content and
antioxidant properties (BENITEZ et al., 2011).

The studies about the use of onion skin in food products as ingredient are limited. CHUNG
etal. (2018) studied the effects of onion skin and black currant powder on the physicochemical
and storage characteristics of Hanwoo Tteokgalbi (a traditional food in Korea). In another
study (GawLIK-DzIkI et al., 2013), the effect of onion skin on sensory and antioxidant
properties of bread was examined, and it was reported that the addition of 2-3% onion skin
significantly increased the antioxidant capacity of bread. The effects of onion skin powder on
the physical, chemical, and sensory properties of raw and cooked chicken meat patties were
investigated by our research group (Kurt & CEYLAN, 2017). The purpose of this study is to
investigate the effects of onion skin powder on the physical, chemical, colour and sensory
properties of chicken meat patties during refrigerated storage.

1. Materials and methods

1.1. Materials

Chicken meat and beef fat were supplied from a local market (Adiyaman, Turkey). Other
ingredients were obtained from the local spice store (Gaziantep, Turkey).

1.2. Preparation of onion skin powder

The onion skins were washed with running water, washed twice with distilled water, then
dried in an oven at 50 °C. The dried onion skin was powdered using a laboratory grinder and
then sieved using a sifter (0.5 mm diameter).

1.3. Preparation of chicken meat patties

Patty formulation is shown in Table 1. Chicken and beef fat were cut and all ingredients were
minced in a meat grinder (Tefal, Le Hachoir 1500, France). The mixture was divided into 4
equal parts and 0, 1.5, 3.0, and 6% onion skin powder (OSP) was respectively added to each
portion. Then, the mixture was again chopped in a meat grinder (a 3 mm diameter hole plate).
Next, each 25 g of batter were shaped with silicone moulds (1.4 cm thick and 4.8 cm in
diameter). The patties were cooked in an oven (Wiseven Won 155, Korea) at 180 °C for 15
min. Cooked patties were stored at 4+1 °C for 30 days and analyses were periodically carried
out.

1.4. Chemical analyses of patties

The pH values were measured using a pH meter as recommended by OCKERMAN (1985).
Moisture and fat analyses were carried out according to AOAC (2000). The free fatty acid
(FFA) and TBA (thiobarbituric acid) analyses were performed according to EGAN and co-
workers (1981) and TARLADGIS and co-workers (1960), respectively.
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Table 1. Formulation of chicken meat patties

Materials Formulation (%)
Chicken breast meat 77.0
Beef fat 16.5
Salt 1.5
Onion powder 1.7
Cumin 0.3
Red pepper powder 1.2
Black pepper 0.3
Bread crumbs 1.5

1.5. Yield, dimension, and colour analysis

The cooking yield and diameter reduction values of samples were determined according to
KuUrT (2015). The colour values of cooked samples were measured by a portable colorimeter
(Minolta Cr400, Osaka, Japan).

1.6. Sensory analysis

The sensory properties of patties were evaluated using a hedonic scale by ten panellists
(1=dislike extremely, 9=like very much).

1.7. Statistical analysis

The data were subjected to analysis of variance (ANOVA). The difference between samples
was determined by Duncan multiple-range test.

2. Results and discussion

2.1. The effects of onion skin powder on the chemical properties of chicken meat patties

The chemical properties of patties formulated with different levels of OSP are demonstrated
in Tables 2 and 3. It is seen that the highest moisture content in raw and cooked patties was
determined for control samples (P<0.05). The addition of OSP resulted in a reduction in the
moisture content of the patties. ELHADIA and co-workers (2017) reported similar results for
chicken patties with Moringa oleifera leat powder. On the other hand, the effect of OSP on
the fat content of raw and cooked samples was not found to be significant (P>0.05).

Table 2. The effects of OSP on the moisture and fat values of chicken meat patties (mean+tstandard deviation)

OSP (%) Raw Cooked

Moisture (%) Fat (%) Moisture (%) Fat (%)
0.0 61.06+0.88 2 16.31+0.21 2 54.36+0.69 ? 15.55+0.90 ¢
L5 60.02:£0.06 16.21£0.37 53.37£0.30 16.384£0.52 %
3.0 58.97+0.21 b¢ 15.73£0.79 52.64+0.25"° 16.3240.09
6.0 57.57+0.62 © 14.64+1.00 51.20+£0.14 ¢ 15.8240.16

OSP: Onion skin powder
¢ Different lowercase letters in a column show significant differences between the groups (P<0.05).
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The pH value of raw and cooked samples decreased as the OSP content increased
(P<0.05). This reduction in pH values may be due to the low pH value of the OSP. Also, the
cooking process slightly increased the pH value in all formulations. This can be explained by
the formation of peptides and amino acids due to protein hydrolysis or loss of short-chain
organic acids during cooking (MBOUGUENG et al., 2017). The pH values of samples slightly
increased at the end of the storage, nevertheless, the increase was not significant (P>0.05).

Table 3. The effects of OSP on the chemical properties of raw and cooked chicken meat patties during storage
(mean+tstandard deviation)

OSP (%) Before After cooking

cooking Day 0 Day 10 Day 20 Day 30
pH
0.0 6.17+0.09 2 6.36+0.02 *A 6.37+0.10 *A 6.20+£0.08 *A 6.74£0.15 *A
L5 5.99+0.03 ° 6.24+0.01 %A 6.33£0.04 *A 6.2120.14 %A 6.38+0.16 *A
3.0 5.8240.05 ° 6.060.06 °AB 6.24+0.06 B 6.19+0.03 *A 6.30+0.08 *B
6.0 5.65+0.02 ¢ 5.73+0.03 A 5.80+0.09 *A 5.84+0.00 ™A 5.910.00 A
FFA
0.0 0.66+0.09 0.71£0.11 %A 0.74+0.07 *A 0.98+0.19 *AB 1.2240.11 B
L5 0.70+0.00 0.80+0.15 0.88+0.01 PAB 1.06+0.06 B 1.59+0.09 *¢
3.0 0.63£0.122 0.85+0.11 *A 0.93+0.00 *A 1.24+0.03 @B 1.710.11 b€
6.0 0.67+0.13 2 0.80+0.05 2 1.080.06 A 1.58+0.18 *B 1.9440.09 ¢
TBA
0.0 0.13240.069 0.231£0.029°**  0.212£0.034 ™ 0.195+0.042°*  0.167+0.045 **
L5 0.092+0.018 0.10240.011 %% 0.092+0.009®*  0.091+0.011°*  0.079+0.006 A
3.0 0.080+£0.008*  0.085+0.008 ™ 0.075+0.006®*  0.087+0.026 ®*  0.074+0.008 **
6.0 0.077£0.003 * 0.094+0.016 *  0.068+0.011 %  0.077+0.009°*  0.064+0.016 **

OSP: Onion skin powder
=4 Different lowercase letters in a column show significant differences between the groups (P<0.05).
A-C. Different uppercase letters in a row show significant differences between the groups (P<0.05).

While the OSP was not found to have any effect on the FFA and TBA values of raw
samples (P>0.05), the effect of OSP on FFA and TBA values of cooked samples was
significant (P<0.05). The addition of OSP caused a significant increase in FFA values of
samples from the 10th day of storage. Furthermore, data indicated that cooking process
caused a slight increase in FFA values and FFA values of samples at the end of storage. As a
result of cooking, there was a slight increase in TBA values of samples. While the highest
TBA values were detected in control samples, the TBA values of other samples were similar
at all stages of storage. Similarly, OzTURK and co-workers (2014) stated that TBA formation
in patties containing wheat sprout powder was reduced when compared to control sample.
Moreover, the fluctuation in TBA values of the samples during storage was not statistically
significant (P>0.05).
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2.2. The effect of onion skin powder on technological properties of cooked patties

Technological properties must also be considered when evaluating the benefits of additives.
The diameter reduction and cooking yield values of cooked patties are shown in Table 4. The
effect of OSP on the technological properties of cooked beef patties was found to be significant
(P<0.05). It can be attributed to the dietary fibres of OSP. It is known that onion skin contains
considerable amounts of dietary fibres (BENITEZ et al., 2011).

Shrinkage is a substantial parameter in patties, and extreme shrink in patties is undesired
(TurHAN et al., 2009). The addition of OSP at levels 3.0 and 6.0% to formulation was effective
against shrinkage (P<0.05). This can be attributed to the behaviour of OSP fibres and moisture
holding capacity of OSP. In addition, cooking yield increased with OSP addition. While the
cooking yield was 81.51% in the control group, it was 87.24% in sample containing 6% OSP.
These results supported the findings of CHUNG and co-workers (2018) in Hanwoo Tteokgalbi
containing OSP. On the other hand, KUrT and CEYLAN (2017) stated that OSP had no effect on
the technological parameters of the chicken beef patty.

Table 4. The effects of OSP on the technological properties of cooked chicken meat patties (mean+standard

deviation)
OSP (%) Dimension reduction (%) Cooking yield (%)
0.0 14.83+0.13 * 81.51£1.43°¢
L5 14.10+1.00 * 82.76+1.41 >
3.0 12.78+1.00 % 85.30+0.88 2
6.0 11.07+1.03 ® 87.24+0.92 *

OSP: Onion skin powder
*¢. Different lowercase letters in a column show significant differences between the groups (P<0.05).

2.3. The effect of onion skin powder on colour properties of cooked patties

L, a, and b values of cooked beef patties during storage are shown in Table 5. The effect of
OSP on the colour properties of cooked patties was significant (P<0.05) at all stages of
storage. The highest L value was observed in the control sample, while addition of OSP with
different levels resulted in decrease in L values of the samples at all stages of storage. This
could be attributed to the fact that onion skin is darker than chicken meat. Kim and co-
workers (2013) reported that the addition of dietary fibre extracts from brewer’s spent grain
caused a decline in the lightness value of chicken patties. At any time of storage, the a values
of samples incorporated with 3.0 and 6.0 OSP were significantly higher. CHUNG and co-
workers (2018) stated that redness value of Hanwoo Tteokgalbi containing 0.6% OSP was
higher than that of the sample containing 0.6% black currant powder. Similarly, b values of
patties increased with the addition of different concentrations of OSP at all stages of storage.
These changes in the colour properties of the patties might be due to the colour pigments of
the OSP. Furthermore, L values of samples increased (P<0.05) at the end of storage, whereas
a and b values of samples decreased (P<0.05).
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Table 5. The effects of OSP on the colour properties of cooked chicken meat patties during storage (mean+standard
deviation)

OSP (%) Day 0 Day 10 Day 20 Day 30

L

0.0 47.15+0.28 4 53.10+1.36 B 54.71+0.98 2BC€ 54.12+0.40 *B€
LS 43.940.83 A 48.86+1.13 °B 52.40+0.75 *C 50.96+0.35 PBC
3.0 40.4120.17 A 48.00+1.92 B 48.78+0.30 B 47.29+0.74 °B
6.0 38.17£0.41 44 42.92+0.27 °B 43.32+0.07 9B 43.53+0.59 9B
a

0.0 8.81+0.28 2 6.86+0.53 2B 6.58+0.09 B 6.27+0.39 2B
L5 9.15+0.08 7.23+0.67 B 6.65+0.04 B 6.52+0.18 B
3.0 10.39::0.63 A 8.36:0.02 *B 7.69+0.34 °8 7.85+0.63 *B
6.0 11.47£0.31 A 10.60+0.37 B 10.35£0.21 B 10.54+0.07 B
b

0.0 21.03+0.28 * 19.28+0.47 *B 19.43+0.11 2B 19.2040.63 *B
L5 18.240.34 ®A 17.05+0.09 °B 17.43+0.26 "B 17.63+0.20 ®AB
3.0 15.83+0.18 A 16.42+0.06 B 16.83+0.22 <€ 16.50£0.03 B¢
6.0 14.49+0.33 4A 15.70+0.06 4B 15.58+0.19 9B 15.86+0.10 °IB

OSP: Onion skin powder
d; Different lowercase letters in a column show significant differences between the groups (P<0.05).
AC; Different uppercase letters in a row show significant differences between the groups (P<0.05).

Table 6. The effects of OSP on the sensory properties of cooked chicken meat patties (meantstandard deviation)

OSP (%)  Appearance Colour Odour Texture Flavour Overall
acceptability
0.0 5.05+0.07 ° 4.45+0.07 ¢ 5.80+0.14 6.10£0.00*  5.85+0.50%®  5.95+0.07°
L5 6.50+0.28 5.50£0.14 ¢ 5.90+0.00 6.25+0.21° 6.60+0.28 6.60+0.28 *
3.0 6.45+0.21 6.8040.14*  5.45+0.07®®  5.65+0.07° 5.35+0.21° 5.8540.21°
6.0 5.65+0.35° 6.000.14 ° 5.104£0.28 4.95+0.21° 425+0.21° 4.95+0.07 ©

OSP: Onion skin powder
4 Different lowercase letters in a column show significant differences between the groups (P<0.05).

2.4. The effect of onion skin powder on sensory properties of cooked patties

The sensory evaluation of the beef patties containing different OSP levels is indicated in
Table 6. As shown in Table 6, treatment with OSP affected significantly (P<0.05) the sensory
features of chicken meat patties. NARDOIA and co-workers (2017) stated that the addition of
grape by-products significantly affected the sensory colour and overall acceptability scores of
chicken patties. The highest score in appearance was found in patties containing 1.5% and
3.0% OSP. The panellists positively evaluated the addition of OSP to the formulation in terms
of colour. The highest score in colour was given to sample containing 3.0% OSP. Nevertheless,
panellists negatively evaluated the addition of 3.0 and 6.0% OSP in terms of odour, texture,
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and flavour. The sample containing 1.5% OSP had the highest overall acceptability score,
whereas the samples containing 6.0% OSP had the lowest. When all sensory scores are
considered, the addition of 6.0% OSP negatively affected sensory properties of patties.

3. Conclusions

There were remarkable changes in the physical, chemical, technological, and sensory
properties of chicken patties with OSP addition. The use of OSP caused reduction in moisture
content and pH of patties. In addition, the samples with OSP were darker, more reddish and
yellowish than control samples. Although TBA formation in samples containing OSP was
lower than in control samples at all stages of storage, OSP increased FFA values from the 10
day of storage. The treatment of OSP in formulation improved the technological properties of
patties. Nevertheless, the addition of 6.0% OSP negatively affected sensory properties. As a
result, OSP can be considered as a natural and functional food additive and has a potential to
be incorporated into some meat products such as chicken meat patties.

The author is grateful to the Adiyaman University Research Fund (MUFLAP /2017-0003) for financing this research
work.

References

AOAC (2000): Official methods of analysis. 17 ed. Association of Official Analytical Chemists, Washington DC.
Method 950.46 Moisture in meat, Method 991.36 Fat/crude fat in meat and meat products/meat.

BELLO, M.O., OLaBANII, 1.O., ABDUL-HAMMED, M. & OKUNADE, T.D. (2013): Characterization of domestic onion
wastes and bulb (4/lium cepa L.): fatty acids and metal contents. /nt. Food Res. J., 20(5), 2153-2158.

BENITEZ, V., MOLLA, E., MARTIN-CABREJAS, M.A., AGUILERA, Y., LOPEZ-ANDREU, F.J., ... & ESTEBAN, R.M. (2011):
Characterization of industrial onion wastes (4//ium cepa L.): Dietary fibre and bioactive compounds. Plant
Foods Hum. Nutr., 66, 48-57.

CHol, Y.S., CHoy, J.H., Kiv, H.Y., Kiv, HW,, LEg, M.A., ... & Kiv, CJ. (2011): Effect of lotus (Nelumbo nucifera)
leaf powder on the quality characteristics of chicken patties in refrigerated storage. Korean J. Food Sci. An.,
31(1), 9-18.

CHUNG, Y.K., CHol, J.S., Yu, S.B. & CHol, Y.I. (2018): Physicochemical and storage characteristics of Hanwoo
Tteokgalbi treated with onion skin powder and blackcurrant powder. Korean J. Food Sci. An., 38(4), 737-748.

Cox, S. & ABU-GHANNAM, N. (2013): Enhancement of the phytochemical and fibre content of beef patties with
Himanthalia elongata seaweed. Int. J. Food Sci. Tech., 48, 2239-2249.

Ecan, H., KIrk, R.S. & SAWYER, R. (1981): Pearson’s Chemical analysis of foods. Longman Inc., New York. 591
pages.

ELHADIA, D.A.E., ELGASIMA, E.A. & AHMED, [.A.M. (2017): Microbial and oxidation characteristics of refrigerated
chicken patty incorporated with moringa (Moringa oleifera) leaf powder. CyTA — J. Food, 15(2), 234-240.

GawLIK-DzIk1, U., SWIECA, M., Dziki1, D., BARANIAK, B., ToMiLo, J. & Cyzy, J. (2013): Quality and antioxidant
properties of breads enriched with dry onion (4//ium cepa L.) skin. Food Chem., 138, 1621-1628.

GUEDES-OLIVEIRA, J.M., SALGADO, R.L., Costa-LiMa, B.R.C., GUEDES-OLIVEIRA, J. & CONTE-JUNIOR, C.A. (2016):
Washed cashew apple fiber (Anacardium occidentale L.) as fat replacer in chicken patties. LWT — Food Sci.
Technol., 71, 268-273.

Kivm, H.W., Hwang, K.E., SoNG, D.H., LEE, S.Y., CHo1, M.S., ... & Kim, C.J. (2013): Effects of dietary fiber extracts
from brewer’s spent grain on quality characteristics of chicken patties cooked in convective oven. Korean J.
Food Sci. An., 33(1), 45-52.

Ko, M.J., CHEIGH, C.I., CHO, S.W. & CHUNG, M.S. (2011): Subcritical water extraction of flavonol quercetin from
onion skin. J. Food Eng., 102, 327-333.

Acta Alimentaria 48, 2019



430 KURT et al.: THE USE OF ONION SKIN POWDER IN PATTIES

KURT, S. (2015): The effects of grape seed flour on the raw and cooked beef patties quality. Vet. Zootech.-Lit., 69(91),
34-37.

KuURT, S. & CEYLAN, H.G. (2017): The effect of onion skin powder on the quality of raw and cooked chicken meat
patties. IV, International Multidisciplinary Congress of Eurasia; Rome, 2017 August.

KURT, S. & KILINCCEKER, O. (2012): The effects of cereal and legume flours on the quality characteristics of beef
patties. J. Fac. Vet. Med., Kafkas University, 18, 725-730.

MBOUGUENG, P.D., CHOFOR, V.N. & NDJOUENKEU, R. (2017): Influence of bleached palm oil on the physicochemical
and sensory properties of beef patty. J. Food Meas. Charact., 11, 1019-1025.

NARDOIA, M., RUiZ-CAPILLAS, C., HERRERO,A.M., IMENEZ- COLMENERO, F., CHAMORRO, S. & BRENES, A. (2017): Effect
of added grape seed and skin on chicken thigh patties during chilled storage. Int. J. Food Nutr. Sci., 4(1),
67-73.

OckERMAN, H.W. (1985): pH measurement. -in: Quality control of post-mortem muscle tissue. The Ohio State
University. Columbus, Ohio. p. 51.0.

OZTURK, I., SaGDIC, O., TORNUK, F. & YETIM, H. (2014): Effect of wheat sprout powder incorporation on lipid
oxidation and physicochemical properties of beef patties. /nt. J. Food Sci. Tech., 49, 1112—1121.

RoLDAN, E., SANCHEZ-MORENO, C., DE ANCOS, B. & CaNO, M.P. (2008): Characterisation of onion (A/lium cepa L.)
by-products as food ingredients with antioxidant and antibrowning properties. Food Chem., 108, 907-916.

SwiecA, M. GawLIK-Dzik1, U., Dzik1, D., BARANIAK, B. & Czyz, J. (2013): The influence of protein—flavonoid
interactions on protein digestibility in vitro and the antioxidant quality of breads enriched with onion skin.
Food Chem., 141, 451-458.

TARLADGIS, B.G., WATTS, B.M. & YOUNATHAN, M.T. (1960): A distillation method for the quantitative determination
of malonaldehyde in rancid foods. J. Am. Oil Chem. Soc., 37, 44-48.

TURHAN, S., TEMIZ, H. & SAGIR, 1. (2009): Characteristics of beef patties using okara powder. J. Muscle Foods, 20,
89-100.

Acta Alimentaria 48, 2019



