Study of hot air assisted radio frequency (HARF)
drying and roasting of shelled peanuts
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e RF : 13.56,27.12 and 40.68 MHz
e MW : 915 and 2450 MHz
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Table 1. Basic quality parameters of raw peanuts, hot air-assisted RF-
roasted, and conventional oven-roasted peanuts

Raw RF roasting | Oven roasting™
Moisture content (%) 7.7%0.12 3.110.4° 3.1
Acid value (mg/g) 0.25£0.01* 0.26%0.022 0.35
POV (meq/kg) 3.30£0.06*| 2.46%0.10° 6.02

Means in the same row with different lowercase letters were significantly different

(P<0.05).
* Adopted from Zhoa (2010)

(Jiao et al., 2016)
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HAREF roasting dried shelled peanuts
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Fig. 5-1 ~ Effect of shelled peanuts loading and RF electrode gap on RF power.
(A) One bucket (B)Two buckets.
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Fig. 5-2. The drying and temperature curves of HARF roasting at gap of 13
cm (A) 0.5 kg, (B) 1 kg, (C) 1.5 kg, and (D) 2 kg shelled peanuts.
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Fig. 5-3. The drying and temperature curves of HARF roasting at gap of 13
cm (A) 2x0.5 kg, (B) 2x1 kg, (C) 2x1.5 kg, and (D) 2x2 kg shelled peanuts.
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Fig. 5-4. The drying and temperature curves of 120°C hot
circulation oven roasting l1kg shelled peanuts.




Table 5-1. The roasting time and energy consumption of roasting shelled peanuts

Loading of 9 o Time Energy
shelled peanuts  Condition consumption

(kg) (cm) (min) (kW-h)/kg
1.0 HARF 13 2 0.35
1.5 HARF 13 0.30
1.5 HARF 14 0.49
2X1.0 HARF 13 0.33
2X1.5 {ARF 13 0.37
2X1.5 {ARF 14 0.34
1.0 Oven - 0.91

HARF: 100°C hot air radio frequency.
Oven: 120°C.




Table 5-2. The quality analyses of roasted shelled peanuts

Items Raw

Commercial

Oven

bRF-13-1.5 ke bRF-13-2x1.5 kg

MC (%) 6.64+0.06

2.4310.02¢

2.59%0.04 <

2.6310.02°¢  2.7940.20°

Aw 0.58x0.002

0.28%0.014

0.28%0.014

0.3310.02°>  0.31%0.01°%c

L* 27.44%+3 352
Color a* 8.7210.83¢
b* 12.2110.66°

17.0512.92¢
12.17x1.182
12.37£1.43"

24.2812.44°
11.5210.972b
13.38%1.072

24.06+2.86° 24.12+1.79°
9.44%1.05¢ 11.17£1.09°
12.56x1.262 12.52%1.002

Hardness (N) 18.8410.542

Fracturability 0.9240.122
(mm)

16.28%1.12°
0.57£0.10°

14.27%1.06°¢
0.4410.05¢

16.54+1.37% 16.21+1.32°
0.53+0.03>  0.5320.06°

Scavenging DPPH free it 2
radicals (%) 94.92x0.18

93.5310.23¢

92.37+0.134

93.6710.07%¢ 93.92+0.11°

. The Data of hardness, fracturability and DPPH were expressed as mean + S.D. (n=10).
. The others data were expressed as mean + S.D. (n=3).
. *dMeans with different superscript letter in the same row were significantly different (p < 0.05).
. Scavenging of 20 mg/mL DPPH free radicals in the control group (%): 93.84+0.08.




Table 5-3. Sensory evaluation of roasted in-shell peanuts

Roasting Appearance Aroma Flavor Texture  Aftertaste  Overall

Commercial 6.93+1.28% 6.41+1.66* 6.89+1.38% 6.88+1.48% 6.71+1.56* 6.91+1.102

Oven 6.63+1.612  5.18+1.56° 5.54+1.86° 6.54+1.66* 5.66+2.13> 5.84+1.79°
bRF-13-2x1.5  6.63+1.612 5.54+1.61° 5.73+1.74> 6.75+1.60% 6.00+1.72° 6.11+1.53°

Data were expressed as mean + S.D. (n=56).

3 Means with different superscript letter in the same row were significantly different (p < 0.05).
b-RF-13-2 X 1.5: Batch radio frequency, Gap 13 cm, 2 X 1.5 kg.




Fig. 5-6. Different treatment of peanuts (A) Raw, (B) Commercial, (C) Oven &
(D) bRF-13-2x1.5.
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‘€., HARF drying raw shelled peanuts
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Fig. 4-1. Effect of loading and RF electrode gap on RF power. (A) One
bucket (B)Two buckets. 20
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Fig. 4-2. Drying and temperature curves of 1 kg shelled peanuts during
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HARF drying at gap of (A)13, (B)15, and (C) 17 cm. (n=3)
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Fig. 4-5. Drying and temperature curves of 1 kg shelled peanuts during

10 kW, 40.68 MHz HARF drying and roasting at gap of 17 cm.
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Fig. 4-6. Drying and temperature curves of 1 kg shelled peanuts (A) one bucket and
(B) two buckets during 10 kW HARF drying and roasting at gap of 17 cm.
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Table 4-1. Drying rate, drying time and energy consumption of 10 kW, 40.68
MHz HARF and cold air drying 1 kg raw fresh in-shell peanuts.

. . . : Energy
Drying Linear regression 2 Rate  Time :
method equation R (g/min) (min) C(()I?\S){,JIIB}D Egn

RF  y=-21.208x+991.39 0.9974 21.21 17 2.18
Cold air y=-0.813x+926.75 0.8720 0.81 350 21.29
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Table 4-2. Quality analyses of 10 kW, 40.68 MHz HARF 1n-shell peanuts

[tem SD-Raw SD-RFR FR-RFD FR-RFDR
M. C. (%) 6.64+0.082  2.79+0.24¢  6.62+0.09%  3.69+0.03°
A, 0.58+0.00*  0.31+0.02°  0.56+0.01%  0.35+0.01°
L* 27.44+3.532 24.12+1.89% 26.7842.692 23.60+3.10°
Color a* 8.72+0.88° 11.17+1.158  5.82+0.88¢  5.92+1.19¢
b* 12.2140.702 12.52+1.052  9.2942.33%>  9.33+1.73P
Hardness (N) 18.84+0.57¢ 16.21+1.39¢ 31.34+6.842 25.131+6.38°
Fracturability (mm) 0.92+0.12%  0.53+0.06¢ 0.76+0.21°  0.36+0.06¢

Scavenging DPPH (%)  94.92+0.222 93.72+0.13° 94.72+0.24% 94.89+0.27 2

The data of hardness, fracturability, and DPPH were expressed as mean + S.D. (n=10).

The others data were expressed as mean + S.D. (n=3).

a-¢ Means with different superscript letters in the same row were significantly different (p < 0.05).
Scavenging of 20 mg/mL DPPH free radicals in the control group (%): 93.84+0.08. 25
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@MU Table 4-3. Changes of acid and peroxide values of in-shell peanuts

stored at 37°C
Peanuts storage at 37°C 0 day 10 days 20 days

SD-Raw 0.153£0.006 0.157x0.000 0.155x0.001
Acid value FR-RFD 0.157£0.000 0.156x0.000 0.155x0.001
FR-RFDR 0.157£0.000 0.157x0.000 0.168x0.004
SD-Raw 0.598x0.037 0.602x0.004 0.571x0.002
Peroxide value FR-RFD 0.578%0.001 0.576x0.003 0.572x0.004
FR-RFDR 0.578x0.001 0.576%0.002 0.631x0.017

Data were expressed as mean £ S.D. (n=3).
SD-Raw: Sun drying, Raw.
FR-RFD: Fresh raw, RF drying.

FR-RFDR: Fresh raw, RF drying & RF roasting.
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Table 4-4 ~ Total count, yeast and mold and total Aflatoxin of
different treated in-shell peanuts

Sample AC (CFU/g) YM (CFU/g) (BI, %g,ag)i( igc G2)
FR 1.48x10° 2.63x10° ND
SD-Raw ND ND ND
SD-RFR ND ND ND
FR-RFD ND ND ND
FR-RFDR ND ND ND

Data were expressed as mean + S.D. (n=3).
ND = not detected.
AC: aerobic count; YM: yeast and mold count.
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Thank you for your attention !
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