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2. Unsubstituted furan
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1. Maillard reaction products.
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1. Brown pigment formation
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Fig 1 Antioxidant activity of honey as a dependent of heating time at 45, 55, 65 °C.
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Fig 2 BPF of honey as a dependent of heating time at 45, 55, 65 °C.
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Fig 3 TPC of honey as a dependent of heating time at 45, 55, 65 °C.
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Table 1 Regression equations and correlation coefficients (R?) of antioxidant activity as a

dependent of BPF for heated instances at different temperatures.

Temperature (°C) Regression equations R’
45 y=149.16x — 17.307 0.8849
55 y=172.67x - 26.164 0.9538
65 y =40.399In(x) + 77.028 0.9910

y: antioxidant activity (%)
x: BPF (ppm)
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Fig 4 Antioxidant activity-BPF relation in heated honey samples at 45, 55, 65 °C.
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Table 2 Regression equations and correlation coefficients (R?) of antioxidant activity as a
dependent of TPC quantity for heated instances at different temperatures.

Temperature (°C) Regression equations R’
45 y=0.4066x + 21.567 0.9624
55 y=0.6455x + 14.309 0.9889
65 y = 22.223In(x) — 40.758 0.9621

y: antioxidant activity (%)
x: Total phenol (ng/g)
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Fig 5 Antioxidant activity- TPC relation in heated honey samples at 45, 55, 65 °C.
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Table 3 Regression equations and correlation coefficients (R*) of TPC as a dependent of BPF
quantity for heated instances at different temperatures.

Temperature (°C) Regression equations R’
45 y=1177.5x%" 0.9469
55 y = 365.58x>%! 0.9981
65 y =268.32x — 66.068 0.9884
y: Total phenol (ug/g)
x: BPF (ppm)
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Fig 6 TPC e BPF relation in heated honey samples at 45, 55, 65 °C.
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Table 4 Kinetic parameters for BPF, antioxidant activity and TPC in honey at different

temperatures.

Parameter Tem([())ecrsi ture Zero-order First-order Second-order

k (day™) R’ k (day™) R’ k (day™) R’
Brown color formation 45 0.012 0.952 0.032 0.923 -0.090 0.895
55 0.024 0.982 0.058 0.953 -0.142 0.908
65 0.096 0.984 0.135 0.897 -0.222 0.758
Antioxidant activity 45 1.924 0.976 0.049 0.991 -0.0012 0.997
55 4.387 0.987 0.090 0.999 -0.0019 0.973
65 5.625 0.933 0.098 0.845 -0.0018 0.714
Total phenolic content 45 4.665 0.986 0.119 0.973 -0.0033 0.932
55 6.793 0.997 0.139 0.949 -0.0033 0.809
65 26.20 0.994 0.234 0.834 -0.0035 0.892
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Table 5 RMSE and E parameters for BPF, antioxidant activity and TPC in honey at different

temperatures.
Parameter Temperature Zero-order First-order Second-order
°C)

RMSE E RMSE E RMSE E
Brown color formation 45 0.082  0.0034  0.139 0.0065  0.142 0.0069
55 0.041 0.0012  0.081 0.0033  0.133 0.0066
65 0.038  0.0011 0.145 0.0069  0.328 0.0167
Antioxidant activity 45 0.055 0.0021 0.032 0.0002  0.018 0.0001
55 0.036  0.0011 0.010  0.0001 0.058 0.0022
65 0.109  0.0051 0.234  0.0091 0.387 0.0189
Total phenolic content 45 0.037  0.0012  0.058 0.0022  0.112 0.0061
55 0.017  0.0001 0.095 0.0039  0.204 0.0098
65 0.023 0.0001 0.245 0.0101 0.150 0.0069
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In this study, the kinetics of total antioxidant activity changes by DPPH radical evaluation, brown
pigment formation (BPF), and phenol total with folin—ciocalteu reagent intestinal tract in heated
alfalfa honey at different temperatures (45, 55 and 65 °C) over a period of 10 days it placed. The
results showed that the amount of antioxidant activity, BPF, and total phenol content increased
with increasing temperature and time. Also, the kinetics of changes in BPF and total phenol
showed that these parameters follow a zero-order kinetics and the activation energy was 86.1 and
71.7 kJ / mol, respectively, at 45-65 °C. However, due to the diversification of antioxidant activity
at different temperatures, second order, first order, and zero order kinetics were obtained at 45, 55
and 65 ° C, respectively. Honey heating at 65 °© C was more effective than 45 © C and 55 ° C for all
three parameters. The results showed that antioxidant activity was associated with an increase in
both browning factors and total phenol, and also with increasing brown pigment formation, the
total phenol content increased so that the highest amount of phenol was related to the darkest
honey sample.
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