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Microwave coupled hot-air drying control of celery stalks

based on volatile compounds detection
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Abstract: Objective: In order to preserve more volatile
components of celery and reduce its moisture content. Methods:
A hot-air coupled microwave drying system based on aroma de-
tection was designed. An electronic nose (PEN3) was applied to
detect volatile components, assisted with GC-MS to measure the
specific content of volatile components. Based on constant tem-
perature drying (50, 60, 70 and 80 “C), sensor 7 and 9 were
chosen for subsequent combined control. Results: Comparing with
constant temperature drying, the combined control drying using
volatile compounds detection could retain more volatile
substances, and a good balance had been achieved between the
quality of the dried product and the drying rate. The drying time
of combined control was 67 min, closing to constant temperature
drying at 70 ‘C (63 min). Meanwhile, optima color difference

(16.313 +=1.745) and sensory evaluation (28.9) were obtained
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under combined control drying. Conclusion: Microwave coupled

hot-air drying control of celery stalks based on volatile
compounds detection could be applied to produce high-flavor
celery stalks.

Keywords: drying control; odor detection; hot-air coupled micro-

wave drying; celery
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Table 1 The parameters of 10 sensors of electronic nose
(FEE L TR 15 TR A AR Y K<k KfE/ (mg - kg™ )
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Figure 3 The response value of sensor at fixed

drying temperature
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Figure 4 The response value of sensors 7 and 9 under different drying methods
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Table 2 The volatile components of celery under different drying conditions  ;.g/100 g
R B 50 C 60 C 70 C 80 °C RSk
Ji 2 0.16+0.03* 0.15+0.01¢ 0.15+0.03* 0.14+0.022 0.16+0.05°
[{EES 0.40+0.05¢ 0.3140.04¢ 0.61+0.05° 3.50+0.09% 0.20+0.05"
ot e 2 05+0.08% 1.06+0.122 0.7140.02" 0.5940.08" 0.7540.25°
FHE Y 0.6640.16" 0.23740.02¢ 0.15+0.08¢ 0.24+0.03¢ 1.0140.152
I I 49.7246.79® 36.26+3.88° 34.76+1.52¢ 50.82+6.69" 73.56+11.31°
fis 2 52.5544.33" 39.59+7.41¢ 33.09+5.13¢ 33.85+4.60° 67.19+11.27°
[ 3.3340.52¢ 0.7740.29¢ 0.4440.04¢ 2.8640.03" 0.25+0.04¢
HoAb iy B 5.85+0.98" 3.8940.554 3.8140.194 5.03240.29b 11.174:0.30°
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Figure 5 Drying characteristics and drying rate at fixed temperature
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Table 6 Volume shrinkage, rehydration rate, energy consumption, color difference, and sensory evaluation
THEE/C B BKH AE#E/ (kW « b 2 ERE A
50 0.59440.020 1.737+0.030 2.280 19.767+2.613 22.2
60 0.62340.020 1.823+0.140 1.393 17.52941.331 28.1
70 0.67740.040 1.968+0.070 0.997 20.34441.692 25.1
80 0.65140.020 2.29040.070 0.633 21.65541.823 21.5
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