Vol. 48 No. 14 | July 2023

2023 7 48 14

° 113 ” ( ) .

13 1 3 4 5 2 2% 1*
(1. 100023;
2. 100700;
3. 530200; 4.
473004, 5. 430065)
( 10:1) ( SEM) .Van Soest .
. 140~302 °C 9 998. 84 mJ*mg™'(
J 54%) 122 mWemg™'  302~519 C 751251 mlemg ' J  41%);
140~311 C 16 695.28 mJemg™'( J  70%) 218 mWemg™'  311~483 C
5996.95 mJemg( J  25%); (-R,-—R,\D,.C.D, )

Quality of moxa from Artemisia argyi and A. stolonifera
in different storage years based on simultaneous thermal analysis

YI Bing' > QIAO Jiaqi' ZHAO Li-chun® HUANG Xian—zhang' LIU Da-hui’ ZHOU Li* KANG Liping” ZHANG Yuan'

( 1.Key Laboratory of Natural Products Development and Innovative Drug Research Beijing Union University Beijing 100023  China;
2.State Key Laboratory Breeding Base of Dao-di Herbs National Resource Center for Chinese Materia Medica China Academy of
Chinese Medical Sciences Beijing 100700 China; 3.Guangxi University of Chinese Medicine Nanning 530200 China;
4.Henan Key Laboratory of Zhang Zhongjing Formulae and Herbs for Immunoregulation Nanyang Institute of Technology
Nanyang 473004 China; 5.Resource Center for Chinese Materia Medica Hubei University of Chinese Medicine Wuhan 430065 China)

Abstract  The quality of moxa is an important factor affecting moxibustion therapy and traditionally 3-year moxa is considered op—
timal although scientific data are lacking. This study focused on 1-year and 3-year moxa from Artemisia stolonifera and A. argyi ( leaf—
to-moxa ratio of 10 : 1) as research objects. Scanning electron microscopy ( SEM) Van Soest method and simultaneous thermal anal-
ysis were used to investigate the differences in the combustion heat quality of 1-year and 3-year moxa and their influencing factors. The
results showed that the combustion of A. stolonifera moxa exhibited a balanced heat release pattern. The 3-year moxa released a concen—

trated heat of 9 998. 84 mJ*mg™'( accounting for 54% of the total heat release) in the temperature range of 140-302 °C  with a heat
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production efficiency of 122 mWemg™". It further released 7 512. 51 mJ*mg™'( accounting for 41% of the total heat release) in the tem—
perature range of 302-519 °C. The combustion of A. argyi moxa showed a rapid heat release pattern. The 3-year moxa released a heat of
16 695. 28 mJ*mg™'( accounting for 70% of the total heat release) in the temperature range of 140311 °C  with an instantaneous power
output of 218 mWemg™"'. Tt further released 5 996. 95 mJ*mg™'( accounting for 25% of the total heat release) in the temperature range

of 311483 °C. Combustion parameters such as =R, —R, D, C and D, indicated that the combustion heat quality of 3-year moxa

P
was superior to that of 1-year moxa. It exhibited greater combustion heat heat production efficiency flammability mild and sustained
burning and higher instantaneous combustion efficiency. This study utilized scientific data to demonstrate that A. stolonifera could be
used as excellent moxa and the quality of 3-year moxa surpassed that of 1-year moxa. The research results provide a scientific basis for
the in-depth development of A. stolonifera moxa and the improvement of moxa quality standards.

Key words  Artemisia argyi; Artemisia stolonifera; storage for one year; storage for three years; simultaneous thermal analysis;
quality assessment
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Fig.1 Scanning electron microscope results of nonsecretory trichomes from Artemisia argyi ( A1-A3) and A. stolonifera ( B1-B3)
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Fig.2 Cellulose hemicellulose and lignin content of moxa from Artemisia argyi and A. stolonifera
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Fig.3 TG DTG and DSC results of moxa from Artemisia argyi and A. stolonifera
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Table 1 Combustion characteristics parameters of moxa from Artemisia argyi and A. stolonifera based on thermogravimetric experiments

T; D;/x10* CIx10* R, R, T, Ly l I, Aty T, Dy/x10? S/x107
/°C %omin~® %emin"'*C 2 /%emin~' /%emin™' /T /min /min /min /min /C P%emin™* % emin2+°C 3
264.24 9.21 7.78 54.34 1.79 273.70 24.73 23.85 52.12 0.88 543.95 4.78 25.60
287. 47 4.63 3.68 30. 38 1.78 287.47 25.62 25.62  49.47 0.88 518.34 2.71 12.59
264. 80 9.17 8.27 57.98 0.14 313.01 26.50 23.85 45.93 1.77  483.38 2.70 2.43
264.89  12.89 10. 84 76.03 0.13 274.36  24.73  23.85 49.47 0.88 518.51 7.04 2.76
10:1( 2 ).,
T,(543.95 C) .D,(4.78% *
min™*)  S(25.60%" *min"*+°C )
(T, 518.51 C) (2, N
49. 47 min) (T, 483.38 C; 1, . N o
45. 93 min) o .
(-R,) - (Q). 3.4 DSC 50~544 °C
(D) . (S) ( DSC) 3,
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. 28~149 C C (J, 5996.95 mJemg™)
(W, 2.35~2.71 mWemg ™) (J, 1334.08~ (J, 3702.47 mJ*mg™)
1339.65 mJ *mg™") (W, 6.43mWemg™') (W, 8.75 mW+
27, 140~311 C mg™") (W,/
13 150. 19,16 695.28 mJ*mg”' J 2% W) 21.22.33. 83,

70%; (W, 217.54 mWemg ") .
(W, 185.69 mWemg™);  297~543 2. 3.
2 DSC
Table 2 Data from DSC analysis of moxa from Artemisia argyi and A. stolonifera
peak 1 peak 2 peak 3
Theak 1 Wy Ny Thoeak2 W2 )y Theaks W3 I3 ! /(]I:rjzi,h)
1C /C /mWemg™' /mJemg™! /1C /C /mWemg™! /mJmg! /1€ /C /mWemg™! /mJemg! mJ*mg
28.33~148.62  52.20 2.35 1339.65 148.62~297.32 273.70  185.69 13 150.19 297.32~543.95 404.04 8.75 3702.47 18 192.31
28.33~140.37  52.47 2.28 1117.40  140.37~302.70 287.47 50. 54 6830.38 302.70~518.34  396.04 6.09 7 423.00 15 370.78
28.32~140.43  52.50 2.71 1334.08 140.43~310.97 313.01 217.54 16695.28 310.97~483.38 313.01 6.43 5996.95 24 026. 31
28.37~140.42  52.43 1.98 1023.16  140.42~301.87 274.36  122.22 9998.84 301.87~518.51 274.36 6.74 7512.51 18 534.51
DSC
2. 3, 28~140C 240~360.160~240.160~627 °C **
(Thr) - ( 79. 24%;
(W, (J,) 77. 64%)
o 140~519 C o
(J2aJ5) (W, W) ; ~
. (W,/W,) .
8.30.18.13 N N
(1,/]5) 0.92.1.33. . 2%
DSC 140~311 C ;
(JinJond ) 140~519 °C
(W, W) o
(/5) 4
148 ~297 C o
140~518 C o
DSC
. I/, .
(2.78-1.33) .W,/W,( 33.83.18. 13) ( 10:1) 31
peak 2( 140~ 311 °C) N 10:1
; 140~519 C
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