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Table 1. Quality of beef patties formulated with roselle (Hibiscus sabdariffa L.)
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BHT Suavhliinisifineendndunedlasiuludeunanas snai
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powder during cold storage

lterns Roselle level (%) o SHT S _—
0 1 2 .2 g/Kg)
L* Day0 42.49° 39.21° 37.37° 45.38° 0.96 <0.01
L* Day5 44.97° 40.11° 39.84° 46.45° 0.89 <0.01
L* Day10 44.85° 43.71° 41.63° 44.36° 0.46 0.03
a* Day0 13.94° 6.41° 5.56° 12.89° 1.14 <0.01
a* Day5 10.14° 5.22° 4.68° 9.60° 0.75 <0.01
a* Day10 10.27° 3.98" 4.88° 11.09° 0.97 <0.01
b* Day0 16.49° 8.90° 4.88° 16.51° 1.52 <0.01
b* Day5 15.90° 8.93° 4.44° 15.90° 1.48 <0.01
b* Day10 14.00° 6.97° 4.19° 13.22° 1.26 <0.01
Chroma Day0 21.60° 10.97° 7.41° 20.95° 1.87 <0.01
Chroma Day5 15.90° 8.93° 4.44° 15.90° 1.48 <0.01
Chroma Day10 14.00° 6.97° 4.19° 13.22° 1.26 <0.01
Hue Day0 0.87° 0.95° 0.72° 0.91%° 0.03 <0.01
Hue Day5 1.00° 1.04° 0.76° 1.03° 0.04 <0.01
Hue Day10 0.94° 1.05° 0.71° 0.87° 0.04 <0.01
Cooking loss (%) Day0 32.03° 27.42° 23.66° 31.09° 1.03 <0.01
Cooking loss (%) Day5 31.35° 27.36° 21.52° 29.90° 1.16 <0.01
cOokmg loss (%) Day10 30.54° 26.53° 23.36" 34.33° 1.28 <0.01

“dWithin a row, mean values with different superscripts differ significantly at p < 0.05.

YSEM = Standard error of mean
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Figure 1 Mean values of antioxidant capacity (%) of beef patties by DPPH assay in respect of formulation treatment (T1: 0 % roselle powder, T2: 1 % roselle
powder, T3: 2 % roselle powder and Td: BHT 0.2 ¢/Kg meat). Error bars represent standard deviations. ““Mean values within same time of storage with a different

superscript are significantly different at p < 0.05.
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Figure 2 Mean values of lipid oxidation (g MDA per g meat) of beef patties by formulation treatment (T1: 0 % roselle powder, T2: 1 % roselle powder, T3: 2
% roselle powder and Td: BHT 0.2 ¢/Kg meat). Error bars represent standard deviations. *"Mean values within same time of storage with a different superscript

are significantly different at p < 0.05.



U. Pastsart et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 144 - 150

References

AMSA. (2012). Meat colour measurement guidelines. Illinois:
American Meat Science Association.

Bendall, J. R, & Swatland, H. J. (1988). A review of the
relationships of pH with physical aspects of pork
quality. Meat Science, 24, 85-126.

Branen, A. L. (1975). Toxicology and biochemistry of
butylated butylated
hydroxytoluene. Journal of the American Oil
Chemists' Society, 52(2), 59-63.

Clydesdale, F. M., Main, J. H., & Francis, F. J. (1979). Roselle
(Hibiscus sabdariffa L.) anthocyanins as colorants

hydroxyanisole  and

for beverages and gelatin desserts. Journal of
food Protection, 42(3), 204-207.
Formanek, Z., Kerry, J. P, Higgins, F. M, Buckley, D. J,
Morrissey, P. A, & Farkas, J. (2001). Addition of
to Q-

tocopheryl acetate supplemented beef patties:

synthetic and natural antioxidants
effects of antioxidants and packaging on lipid
oxidation. Meat Science, 58(4), 37-341.

Hunter, R. S., & Harold, R. W. (1987). The measurement of
appearance. Hoboken, NJ: John Wiley & Sons.

Jung, E. K. Y., & Nami, J. (2013). Roselle (Hibiscus sabdariffa
L) and

characteristics of pork patties studied by response

soybean oil effects on quality
surface methodology. Meat Science, 94, 391-401.

Malelak, G. E. M,, Lalelb, H. J. D., Kalea, P. R, & Jelantika, |.
G. N. (2017). The sensory properties, color,
microbial, lipid oxidation, and residual nitrite of
Se’i marinated with lime and roselle calyces
Extracts. Media Peternakan, 40(3), 194-201.

Mancini, R. A., & Hunt, M. C. (2005). Current research in meat
color. Meat Science, 71(1), 100-121.

Morrissey, P. A.,, Sheehy, P. J. A, Galvin, K., Kerry, J. P, &
Buckley, D. J. (1998). Lipid stability in meat and
meat products. Meat Science, 49, S73-S86.

Pastsart, U., Prompakdee, N., & Promtansud, V. (2019).
Quality evaluation and texture profile analysis of
beef patties formulated with Roselle (Hibiscus
sabdariffa L.). Kaen Kaset=Khon Kaen Agriculture
Journal, 47(Suppl. 2), 1029-1034. (in Thai)

Riaz, G., & Chopra, R. (2018). A review on phytochemistry and

of Hibiscus sabdariffa L.

Biomedicine and Pharmacotherapy, 102, 575-

586.

therapeutic  uses

149

Salleh, M. N., Runnie, I, Roach, P. D., Mohamed, S., &
Abeywardena, M. Y. (2002). Inhibition of low-
density lipoprotein oxidation and up-regulation of
low-density lipoprotein receptor in HepG2 cells
by tropical plant extracts. Journal of Agricultural
and Food Chemistry, 50(13), 3693-3697.

Sharma, O. P., & Bhat, T. K. (2009). DPPH antioxidant assay
revisited. Food chemistry, 113(4), 1202-1205.

Song, F. L., Gan, R. Y., Zhang, Y., Xiao, Q., Kuang, L., & Li, H.
B. (2010). Total phenolic contents and antioxidant
capacities of selected Chinese medicinal plants.
International Journal of Molecular Sciences,
11(6), 2362-2372.

Tarladgis, B. G., Watts, B. M., Younathan, M. T., & Dugan, L.
(1960). A distillation method for the quantitative
determination of malonaldehyde in rancid foods.
Journal of the American Oil Chemists' Society,
37(1), 44-48.

Tsai, P. J., McIntosh, J., Pearce, P., Camden, B., & Jordan, B.
R. (2002). Anthocyanin and antioxidant capacity in
Roselle (Hibiscus sabdariffa L.) extract. Food
Research International, 35(4), 351-356.

Uytterhaegen, L., Claeys, E., Demeyer, D., Lippens, M., Fiems,
L. O., Boucque, C. Y, Van de Voorde, G., &
Bastiaens, A. (1994). Effects of double-muscling on
carcass quality, beef tenderness and myofibrillar
protein degradation in Belgian Blue White bulls.
Meat Science, 38, 255-267.

Wang, L., Guo, H., Liu, X,, Jiang, G., Li, C,, Li, X, & Li, Y. (2019).
Roles of Lentinula edodes as the pork lean meat
replacer in production of the sausage. Meat
Science, 156, 44-51.

Wu, H. Y, Yang, K M., & Chiang, P. Y. (2018). Roselle
anthocyanins: antioxidant properties and stability
to heat and pH. Molecules, 23(6), 1-13.

Yao, Y., Sang, W., Zhou, M., & Ren, G. (2010). Phenolic
composition and antioxidant activities of 11 celery
cultivars. Journal of Food Science, 75(1), C9-C13.

Zahid, A, Seo, J. K, Park, J. Y., Jeong, J. Y., Jin, S. K, Park, T.
S., & Yang, H. S. (2018). The effects of natural
antioxidants on protein oxidation, lipid oxidation,
color, and sensory attributes of beef patties
during cold Storage at 4°C. Korean Journal for
Food Science of Animal Resources, 38(5), 1029—
1042.



U. Pastsart et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 144 - 150 150

Research article

Evaluation of quality, antioxidant capacity and lipid oxidation of beef
patties formulated with Roselle (Hibiscus sabdariffa L.) powder during

cold storage

Umaporn Pastsart!” Navawan Prompakdee? Vipavee Promtansud? Opart Pimpa’
Jessada Rattanawut! and Bodee Khamseekhiew!

!Department of Agricultural Science and Technology, Faculty of Innovative Agriculture and Fishery Establishment
Project, Prince of Songkla University Surat Thani campus, Mueang District, Surat Thani 84000

’Department of Agricultural Science and Technology, Faculty of Science and Industrial Technology, Prince of Songkla
University Surat Thani campus, Mueang District, Surat Thani 84000

ARTICLE INFO

Article history

Received: 9 May 2023
Revised: 22 June 2023
Accepted: 26 June 2023

Online published: 28 June 2023

ABSTRACT

Keyword

Beef patties

Roselle

Lipid oxidation
Antioxidant capacity
Shelf life

This experiment was aimed to study the effects of roselle powder on the quality,
antioxidant capacity and lipid oxidation of beef patties during cold storage. The beef
Longissimus dorsi was ground and divided into 4 groups with 3 replicates in each group:
1) ground beef formulated with 0 % roselle powder (control) 2) ground beef formulated
with 1 % roselle powder 3) ground beef formulated with 2 % roselle powder and 4)
ground beef formulated with Butylated hydroxytoluene (BHT) 0.2 g/kg. Then beef
patties were made, wrapped and displayed at 4°C for 0, 5 and 10 days. The results
revealed that beef patties formulated with roselle powder groups had a significantly
lower in L*, a*, b*, Chroma and cooking loss, whereas antioxidant capacity was
significantly higher than control and the BHT group (p < 0.05). In addition, it was
observed that at days 0 and 5 of cold storage, lipid oxidation of beef patties was not
significantly different among treatments (p > 0.05). However, at day 10 of cold storage,
lipid oxidation of beef patties formulated with roselle powder and BHT groups were
lower (p < 0.05) than control. From the results, it can be concluded that roselle powder
supplementation may have a negative effect on the color of beef patties but helps to
improve the water holding capacity and extend the shelf life of beef patties by increasing
the antioxidant capacity and slowing down lipid oxidation of beef patties.
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