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Melting of crystallized sunflower honey by high power ultrasonic
method
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Abstract

This research was aimed at determining the optimum condition for melting of crystallized sunflower
honey using high power ultrasonic at 26, 32.5, 39, 45.5 and 52 W. It was found that temperature in honey
was increased and melting time was reduced with increasing power. By increasing the power, the color and
hydroxymethylfurfural was increased but antioxidant and enzyme diastase content was reduced. The
optimum melting condition was at 52 W and 1 hour melting time. At this condition, the melted honey had the
highest residual antioxidant activity and enzyme diastase content with lower increasing level of
hydroxymethylfurfural content. The melted honey had the highest level of brightness (L) and had the lowest
a and b values. High power ultrasonic process at the optimum condition could maintain quality of the

sunflower honey in a similar manner as natural honey.
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Table 1. Physical properties of crystallized sunflower honey.

Viscosity

Sample L a b
(Pa s)

Crystallized sunflower
69.33 £+0.14  2.61+x0.07  29.08 +0.22 22.3 £+0.10
honey

(b)

Figure 1. The appearances of crystallized sunflower honey at the beginning observed using

microscope (a) zoom at 40x and (b) zoom at 4x.
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Table 2. Chemical properties of crystallized sunflower honey.

Chemical properties Quantity
1. Moisture content (%) 19.29 10.14
2. Total solid (%) 80.71 £0.14
3. Total soluble solid (%) 77.85 £0.92
4. Water activity (ay) 0.60 +0.03
5. pH level 3.50 £0.05
6. Total sugar (%) 77.15 £0.16
7. Reducing sugar (%) 73.49 £1.74
8. Fructose (%) 35.08 £0.75
9. Glucose (%) 40.73 £0.53
10.Sucrose (%) 0.68 £0.01
11.Maltose (%) 0.65 £0.06
12. Antioxidant Activity (%) by DPPH radical scavenging activity 77.04 +0.86
13. Antioxidant Activity (%) by Ferric reducing antioxidant power (FRAP) 96.05 £0.06
14.Hydroxymethylfurfural (mg/kg) 5.37 +0.11
15.Diastase activity (Gothe-Scale) 13.170.27
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Table 3. Final times and temperatures of melting crystallized sunflower honey using high

power ultrasonic.

Power Time Temperature (°C)

(Watt) (Hour) Beginning Final
26.0 3.0 25.0 £1.0 69.5 +1.5
325 25 25.0 +1.0 72.0 £1.0
39.0 2.0 25.0 £1.0 75.0 £2.0
45.5 1.5 25.0 £1.0 78.5 £1.5
52.0 1.0 25.0 +1.0 82.5+25
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Table 4. Antioxidant activity, hydroxymethylfurfural content and diastase activity of melting

crystallized sunflower honey using high power ultrasonic.

Antioxidant activity

P 1 DPPH radical Ferric reducing Hydroxymethyl diastase

ower

(Watt) scavenging antioxidant power furfural activity

a
activity (%) (mg/kg) (Gothe-Scale)
(%)

Control 77.04° +0.86 96.05 " +0.06 5.37 ° +0.11 13.17 % +0.27
26.0 72.27° £2.20 95.65" +0.23 7.39° +1.18 11.43"° +0.16
32,5 70.25° +1.45 95.63 " +0.04 8.18 % +0.46 10.50 ° +0.28
39.0 75.24° +0.86 96.12° +0.72 8.05° +0.25 098" +0.28
455 75.41" +0.45 96.20 * +0.74 7.74 ° +0.40 9.59° +0.23
52.0 75.65°+1.35  96.08° +1.66 6.30 " +1.12 10.53° +0.28

Note: X The different alphabets in each row indicated the significant statistical difference (p < 0.05)
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