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Hot air-microwave combination drying method for processing Angelicae Sinensis
Radix
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Abstract: Objective In this study, the feasibility of hot air-microwave combination drying method for processing Angelicae Sinensis
Radix (ASR) was investigated and evaluated. Methods Hot air temperature, drying time, microwave electric current, and microwave
time were taken into consideration. The combined drying method was optimized based on the standards of ASR documented in Chinese
Pharmacopoeia (2015 version). After that, microorganisms, heavy metals, harmful elements, and active ingredients (ferulic acid,
coniferyl ferulate, senkyunolide I, senkyunolide H, senkyunolide A, E-ligustilide, Z-ligustilide, n-butylidenephthalide, riligustilide,
and levistilide A) were detected to evaluate the quality of processed samples. Results The optimal method was that samples were
dried in hot air (70 “C) for 20 h, then heated in microwave (100 mA) for 6 min. The number of microorganisms in processed samples
equaled to sulfur-fumigated samples; Heavy metals and harmful elements were qualified after this processing; The new drying method
for processing ASR had no significant effect on the active ingredient. Conclusion After this process, the physical and chemical
indicators of ASR are in line with the criteria of Chinese Pharmacopoeia. This hot air-microwave combination drying method should

be a fast drying method for post-harvest handling of ASR.
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Table 1 Hot air drying data (n = 2)

WIE/SC TN/ TG K% FIERIR/ % AMLIEAR

50 33 32.71 0.143  £& (P
40 20.09 0.136  Z54)2015

60 20 30.15 0.141  SEfRR
28 22.23 0.142

70 14 33.63 0.145
20 18.18 0.140
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Table 2 Technique data of hot air-microwave combination (n = 2)

K3 1% K5 1%

5 EH/mA HA/min ———————— AR |5 E/mA I [/min LD ERIN

& TS & TS
1-1 40 5 18.18  19.10 FF&ZiHhik | 2-1 40 5 33.63 33.52 fFL i
1-2 40 10 18.18  17.34  FF&ZiMHA | 2-2 40 10 33.63  32.17 fFE LA
1-3 40 15 18.18 1643 fi& ek | 2-3 40 15 33.63 37.52 WK
1-4 60 5 18.18  17.50 FF&ZiMHEA | 2-4 60 5 33.63 3206 fF&ZMAHIL
1-5 60 10 18.18 1633  Fr& Ak | 2-5 60 10 33.63 33.85 L
1-6 60 15 18.18  13.98 FF& Ak | 2-6 60 15 33.63 3343 HEAND, EH
1-7 80 3 18.18  16.50 FF& sk | 2-7 80 3 33.63  32.07 fFE ik
1-8 80 7 18.18 1543  FF&ZiHlik | 2-8 80 7 33.63 31.55 {47, &, BN
1-9 80 11 18.18  13.50 fiF& sk | 2-9 80 11 33.63  32.16 H»,
1-10 100 2 18.18 16.71 & Zyduflik | 2-10 100 2 33.63 3131 fFEZidudig
1-11 100 6 18.18 14.85 P& 2SIk | 2-11 100 6 33.63 2996 #
1-12 100 9 18.18 12.54 P& 28R
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Table 3 Yield and energy consumption of selected process
(n=2)

5 dmA Wme B
(kg'd ™) (kW-h-d ™)
1-6 60 15 240 45
1-9 80 11 327 60
1-11 100 6 600 75
1-12 100 9 400 75

R4 BRIZHEAPHEDENER n=2)
Table 4 Numbers of microorganisms in selected process

samples (n = 2)

s ANE/(cfug ™)

AL (cfug ) K

1-6 8.0X10* 4.8%10* o
1-9 1.0X10° 2.4%X10* o
1-11 6.0X10* 3.2X%10* o
1-12 52%10* 4.6%X10* o
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Table S Heavy metal and sulfur elements in ASR samples

by different processing samples (n = 2)

iy HU(mgkg )

Mt CHp L 2 30 2015 AR DY S B A= 40 BIR FEE AG 2vs
BT E IR EERY 7Y, SRR TR L. 45
LW, 2 FEAIIRTH KA, BRIEAT i 40 B L
H 4 3.6X10° cfu/g, FFHAMEERFEEH A 3.4X10°
cfu/g; FATHEMANTEE H A 1.5X10° cfu/g, FHA
WERFBECH R 1.3X10° cfu/g.
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Table 6 Contents of ten active components in ASR samples by different processing samples (X £s, n = 3)
e FE B/ (mgg ™)
" AR BIERRKSORS  ESAERT EIESAEEH  VENIS AR A
i 224 R 0.098+0.002"  10.905+0.117°  0.342+0.008" 0.023+0.001  0.115%0.001
224 U R 0.249+0.002  11.684+0.041  0.839+0.026 0.063+£0.006  0.14640.002
PR TR (1-11) 0.279£0.005 11.636+0.180  1.11410.008 0.073+0.001  0.169%0.002
. JRAE Sy HU(mgkg ™)
i E-HUKWEE  ZHANEE O TRIEEEEE riligustilide  WCMJAPEE A
i 224 R 1.148+£0.008°  7.451+0.012"  0.2524£0.006  0.080£0.000  0.046+0.001
BT 24 A4 1.665+0.015 8.780+0.086 0.336+0.001 0.102£0.002  0.0830.002
PO B TR, (1-11) 0.980£0.029  11.981£0.498°  0.347+£0.005  0.153£0.002  0.106+0.002

HHF4EE: "P<0.005

P <0.005 vs non-fumigated sample
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