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Effect of Different Drying Methods on Six
Chemical Components of Paeoniae Radix Alba

WU Zhong-wang, WU Yi-chao, WANG Li,ZHANG Li"
College of Science ,Sichuan Agricultural University ,Ya’ an 625014 ,China

Abstract ; The aim of this study was to investigate the effects of different drying methods on the contents of monoterpene
glycosides and phenolic acids in Paeoniae Radix Alba,and to provide a scientific basis for the selection of appropriate
drying method for Paeoniae Radix Alba. HPLC was used to simultaneously determine the contents of 4 monoterpene gly-
cosides and 2 phenolic acids with different drying methods. Principal component analysis (PCA) was carried out by
SPSS software to evaluate the quality of different processed products from Paeoniae Radix Alba. The results showed that
the contents of chemical components and water content were in accordance with the requirements of Chinese Pharmaco-
poeia ( Version 2015) . The highest total contents of monoterpene glycosides and phenolic acids in Paeoniae Radix Alba
processed by vacuum freeze drying were 6.248% and followed by processed by drying with hot air at 60 °C (6.141% ).
According to the PCA results,the comprehensive scores of monoterpene glycoside and phenolic acid compounds in Pae-
oniae Radix Alba processed with different drying methods in the order from high to low were vacuum freeze dried >
dried with hot air at 60 C > microwave dried > far infrared dried > sun dried > dried with hot air at 40 °C > dried
with hot air at 80 C > shade dried > dried with hot air at 100 “C. In conclusion, different drying methods had certain
effects on the content monoterpene glycoside and phenolic acid compounds in Paeoniae Radix Alba. Drying with hot air
at 60 C was the appropriate drying method of Paeoniae Radix Alba by comprehensive analysis of the content, cost and
practicality.
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Table 1

The time spent in different drying methods and the moisture content of each sample (n=3)

THRIT %
Drying methods

it 1] FKE
Time (min) Moisture content (% )

WiT Sun drying

BT Shade drying
X 40 °C T4 Drying with hot air at 40 °C
UKL 60 °C T4 Drying with hot air at 60 °C
X 80 °C T4 Drying with hot air at 80 °C

UKL 100 °C F-48 Drying with hot air at 100 °C
0 T4 Microwave drying
FELLAMT4E: Far infrared drying
BT E Vacuum freeze drying

4320 8.86
8640 10.62
1440 6.07
480 5.38
150 4.89
70 5.97

8 4.33
120 5.27
1440 6.12
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Table 2  Linear regression equation and results of LOD and LOQ
W ?ﬁﬁﬁﬁ ; 52@7@[% iRl E T R
Anslyte Regression R Linear range LOD LOQ
equation (pg/mL) (pg/mL) (pg/mL)
A TH2 Gallic acid Y =2.4731 x 10*X + 6779 0.9997 10.2 ~51.0 0.82 2.74
BRI Oxypaeoniflorin Y =2.9737 x 10°X-64.9 0.9989 8.8~44.0 0.07 0.22
JLZ5 % Catechin Y =6.0335 x 10*X-15378 0.9999 9.2~46.0 0.76 2.54
ZjZGNEEH Alibiflorin Y =1. 1310 x 10*X-21840 0.9999 70.4 ~352.0 5.79 19.31
A2 Paeoniflorin Y =1.3640 x 10*X-103407 0.9997 148.0 ~780.0 22.73 75.81
R LA 251 Benzoylpaeoniflorin Y =2.3232 x 10*X-19569 0.9997 17.6 ~88.0 2.52 8.42
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Table 3 Contents of six chemical components in Paeoniae Radix Alba by different drying methods (% ,n =3)
TR B MR
Drying 1 2 3 4 5 6 Monoterpene Phenolic Total
methods glycosides  acids
i+ Sun drying 0.190 0.101 0.040 1.102 3.990 0.243 5.436 0.230 5.666
BH+ Shade drying 0.160 0.076 0.035 0.947 3.680 0.242 4.946 0. 195 5.141
XL 40 °C T4 Drying with hot air at 40 °C 0.190 0.096 0.049 1.261 3.440 0.242 5.041 0.239 5.280
X 60 °C T4§ Drying with hot air at 60 °C 0.170  0.111 0.055 1.533 4.030 0.241 5.916 0.225 6.141
XL 80 °C - Drying with hot air at 80 °C 0.180 0.090 0.039 1.062 3.230 0.252 4.636 0.219 4.855
XL 100 C F-48 Drying with hot air at 100 € 0.170  0.071  0.028 1.031 3.080 0.224 4.407 0.198 4.605
¥ 4% Microwave drying 0.230 0.088 0.036 1.113  3.760  0.262 5.226 0.266 5.492
LA A1 Far infrared drying 0.190 0.097 0.043 1.351  3.920 0.243 5.612 0.233 5.845
HA% T Vacuum freeze drying 0.190 0.103 0.057 1.592 4.060 0.244 6.001 0.247 6.248

TE 1 BB T2 BAEATE I 53, LA 4. ATZATRIT 55, AT24956. R BEAT 21
Note ;1. Gallic acid;2. Oxypaeoniflorin ;3. Catechin ;4. Alibiflorin;5. Paeoniflorin ;6. Benzoylpaeoniflorin.

5.916% , #4100 C THEAK, N 4. 407 % ; By 2
Sl LA T4 058, O 0. 266% , L5 V8 VR TR IR
Z,00.247% T f%, }0.195% ,
2.5 AEFEFENEEEN

H1 T AT R U EAN ] T 7 ik rp AR AR
JEARTE], #8256 VR i LU 8 18 B TR O
VL DU RIS I R 26 4> A 5 I B 4
A U, R AT T F oA, 4R 2 A
BT R RFEE R T 1, BT T 2 A B 7652 0 1
AT AN T bR e EAE L2 S ER Y
FURTIHCR A 84. 53% , HE0% % X b J5 Wit (4 A7 25 1

() N E T, e AT 2 A 32 B0 XA () 9 5 1k
) AATHITEE A . DA R A5 507 2%
DURR R T FAR N, 75 H 4% 2R 43 I 71540
F AT RECH F =0.56852F1 +0.27678F2,
25 A VR BRBOT 5 AR O 9 25 B 15 40
(F) 3 HAR it AT R P HE P, Wk 4, th3e 4 nf
AT, ANTR) 08 v T A 0 AT Hh PR RN I R S
BT & AP KU, : FLAS R VR T8 > XL 60
C W > o T8 > a4 > I+ > $4XL 40
C 48 > HUA 80 C 4 > B+ > #AK 100 C T,

®4 ARFRAZENERSBAFREZEITMN
Table 4 The PCA factors and evaluated results of different drying methods

P o . . (R
Drying methods ompreiensive

sequencing
H2 8T8 Vacuum freeze drying 2.45 -0.56 1.24 1
XL 60 °C T4 Drying with hot air at 60 °C 2.29 -1.36 0.92 2
0 T4 Microwave drying 0.06 2.99 0.86 3
LA H Far infrared drying 0.79 0.04 0.44 4
T Sun drying 0.35 0.27 0.28 5
HUX 40 °C F4# Drying with hot air at 40 C 0.26 0.19 0.09 6
XL 80 °C 44 Drying with hot air at 80 °C -1.06 0.58 0.44 7
BIT Shade drying 1.87 0.43 118 8
HXL 100 °C 48 Drying with hot air at 100 °C -3.26 -1.26 2.20 9
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