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Abstract: Objective To explore the effects of different drying methods on the quality of medicinal materials, and screen out the
optimal drying process of Centella asiatica. Methods The whole fresh grass of C. asiatica were dried by hot air, drying in the sun,
drying in the sun and hot air combined, drying in the shade, microwave and vacuum respectively. Meanwhile, the drying time and rate
were determined. The characters, identification, inspection, and leachable content of C. asiatica were analyzed by the method of
pharmacopoeia. The content of asiaticoside, madecassoside, asiatic acid, madecassic acid, kaempferol-3-O-tutinoside, kaempferol, and
quercetin were detected by HPLC analysis; The weighted scoring method was used to sort the comprehensive evaluation of multiple
indexes. Results Different drying methods consume different time, among which drying in the sun, shade and drying at 50 ‘C for
more than 100 h, and the average drying rate was 24.83%. The effects of different drying methods on the properties of medicinal
materials are mainly reflected in color and odor, among which 50—70 “C hot air drying had a better color, which was light green, and

the odor of hot air drying and microwave drying at 80 ‘C and 85 °C also changed significantly. Although there were some differences

WAS HER: 2019-05-25

EEWE: ExARBEEERITE (81560712); [HZKHE 5L = RS “BR4FEAF” ([2017]5101); SiMI4E 25 R%ZE 2011 B
FEFTHOIE (BEEWIR [2012]311 5)

TEZ®AY: BRERIS, WiLwryeE, BTy o2y S, RS R R 7T, Tel: 15779960150  E-mail: cuishachen@qq.com

*BIEEE RRW, WL, BIBER, WLHRAE S, BT 2B, Tel: (0851)28642516  E-mail: zunyiwufaming@163.com
Tedhan, W4, @IFEUZ, BLAFTAE ST, E-mail: niexugiang@126.com



° 4912 -

¢ 3% Chinese Traditional and Herbal Drugs 25 50 % %520 #§ 20194 10 A

in moisture and ash content, both of them met the pharmacopoeia standards. The drying method also had certain effects on the
leachable, the maximum was 45.70%, and the minimum content of dry extract was 29.67%. The highest content of the total active
ingredient was determined by HPLC using the method of drying in the shade, which was 83.032 mg/g, and the lowest was is 75 C
hot air drying, which was 40.982 mg/g. The highest total content of madecassoside and asiaticoside was 80 C hot air drying, and
the lowest was 75 “C hot air drying. Weighted score in the top three of line was 70 “C, dried at 50 ‘C after drying in the sun, hot
air drying at 50 ‘C, and 85 ‘C hot air drying ranked the bottom. Conclusion In summary, the suitable drying method for the
production area of C. asiatica was 70 ‘C hot air drying.

Key words: Centella asiatica (L.) Urban; drying method; asiaticoside; madecassoside; weighted score; comprehensive quality

evaluation; drying rate; HPLC; asiatic acid; madecassic acid; kaempferol-3-O-tutinoside; kaempferol; quercetin; color; odor; moisture;
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Table1 Drying time and rate under different drying methods

TR T [ /h FHH/%
50HG 12.0 24.95
55HG 10.5 23.96
60HG 9.5 23.66
65HG 8.5 23.22
70HG 55 28.50
75HG 5.0 23.83
80HG 4.5 25.91
85HG 4.0 27.32
SG 101.0 24.02
SG-50HG 52.0 26.21
YG 126.0 22.04
WB L5 23.67
50ZG 126.0 24.03
60ZG 48.5 26.34
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Fig. 1 Color of C. asiatica under different drying methods
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Table 2 Characteristics of C. asiatica in different drying methods

THITE i AR Jii i Ak BMARBUE
50HG okt E A EIRIN JRUIE 53 W ket A, R ket
55HG oty S AEIRN Ji ife %2 Wi ket S, R ket
60HG makt ERIAEIRIN JifE 52 Wi ket t A, R HEH
65HG ekt B4 R HIR J5 e % e ekt A, R HEk
70HG makt ERIAEIRIN Ji e 5 Wi Rt A, R Kext
75HG R E B AEIRIN S 53 W e e AU, R KEx
80HG HA E D AEIRIN JE 5 e Wkt AR, R HAR
85HG HR EBAEIRIN JUIE 53 W HR SRR, RS e
SG ekt B4 R J5 e % e ekt A, PRI R KA
SG-50HG makt ERIAEIRN JifE 52 Wi Rkt A, R ket
YG ekt B4 R HIR R E ekt A, R KGR
WB HA E D AEIRIN JE 5 e Wkt AR, R HAR
50ZG R EBAEIRIN S 53 W H AU, R e
60ZG kRt i AR JUNE 5 HiEt N, R it
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Table 3 Results of content moisture, total ash, and extract

WS KD% RIKSI% BHEW% | w5 KD% BIRS% BEY% | WS K% BIR% #EP%
S0HG 5.75 7.74 40.72 75HG 4.20 8.42 35.88 YG 8.41 8.91 29.67
55HG  4.72 8.56 38.89 80HG 3.88 8.17 35.69 WB 5.07 9.94 43.00
60HG 4.52 791 39.19 85HG 3.97 8.76 34.64 50ZG  6.49 9.70 38.75
65HG 3.94 7.79 36.14 SG 6.47 6.30 45.70 60ZG  5.63 8.35 40.55
70HG  3.60 6.71 36.41 SG-50HG  5.41 8.08 42.14

IYETE 6.30%~9.94%, HIMEA 8.24%, Hodmk
WO, T AR, BHEYEE
29.67%~45.70%, AMEH N 38.38%, AR+ 75k
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Fig. 2 Thin layer chromatogram of C. asiatica
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Fig. 3 HPLC of reference substances (A) and C. asiatica sample (B)
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R4 TEFRFEREEDGM P THEYRIEE (X+5,n=3)
Table 4 Content of seven active ingredients in different drying methods of C. asiatica (x £ s,n=3)
FiE S/ (mg-g ™)
TRIE pupmmar  pmew pepmsm wmam Wex 000w
EEREH
S0HG 53.1461+0.853¢c  5.349+0.148g 1.776+0.025g 0.663+0.009h 0.022+0.00ef 0.277£0.010d 0.012+0.003h
55HG 51.118+0.814cd 5.294£0.096g 2.958+0.060cd 0.8911+0.007gh 0.020+0.001ef 0.35740.010b 0.0144-0.002h
60HG 69.509+0.609a 5.480+0.119g 0.422+0.143h 0.270£0.013j  0.0294-0.002¢ 0.17240.004f 0.032+0.003g
65HG 56.645+1.760b  6.327%0.078g 3.228+0.075b 1.1324+0.069f 0.055%0.004d 0.030%=0.001hi 0.076%0.010e
70HG 50.81440.352cd 19.433+£1.109d 2.8354+0.058d 3.25940.042d 0.853+0.015a 0.058+0.003g 0.78440.022a
75HG 27.851+3.529¢ 1.4671+0.074i 5.545+0.077a 5.595+0.018a 0.011%=0.008f 0.023+0.003hi 0.490+0.023b
80HG 67.249£3.529a 11.69410.372¢ 0.494£0.044h 0.218£0.005; 0.01720.000ef 0.2751+0.005d 0.012£0.001h
85HG 55.35940.255bc  7.453£0.069f 0.5184+0.012h 0.45840.012i 0.017%0.001ef 0.57340.008a 0.0124-0.001h
SG 52.756 =0.496¢cd 6.6431+0.070fg 2.628+0.087¢ 0.792+0.028h  0.025+0.00le 0.223£0.009¢ 0.018+0.001h
SG-50HG 49.1814+0.935d  6.079+0.112g 3.08510.089¢ 0.95540.036g 0.062+0.004d 0.338+0.003c 0.042+0.004fg
YG 56.48710.456b 22.122+0.114c 2.3544-0.048f 1.89140.040¢ 0.085+0.003¢c 0.033+0.001h 0.060=0.002f
WB 50.331+0.501d  7.482£0.264f 2.398+0.016f 0.779+0.013h 0.084+0.004c 0.025%0.001hi 0.02040.002h
50ZG 43.124+0.251e 27.283+1.313b 2.885+0.024d 4.161£0.181b 0.1641+0.015b 0.0194+0.001i 0.250£0.018d
602G 39.277+0.526f 30.593+0.570a 1.658+0.042g 3.658+0.111c 0.092+0.004c 0.021%+0.001i 0.278£0.004c

FSEHE AR BRREREE (P<0.05)

Different letters in the same column indicate significant difference (P < 0.05)

FERRFREETH, FEa &S EH (CisHisO19)
FFRHEAL T FEAF (CasHrs020) 1 AT DT 0.80%
(8.0mg/g), 14 FitJJ7 & RIFTE (hEZ )
2015 SRR ) & AR .

Horp 80 CH M1 RS B FIFR LA & AL
W EmRE, N78.943 mg/g; 75 CHR TR R
FHEEMBERE R R SERI, N 29318
mg/g. 7E 60 CHRATFE. 70 CHHTE. 80 C
PRTFHE BIF 50 CEAZ TR 60 CH A T)5
NS SRR, AT B BUK
B, N 83.032mglg, At 75 CHUR TR
SRS iR, N 40.982 mg/g, A RS

Fp PR TR, BEEEFYLL 75 CHUR
THEfAR, 225~ 27.851. 1.467 mglg, BT
BR. AHEERYLL 75 CHRIRT RS, 258
5.545.5.595 mg/g, EXMILZHH I EERLE 75 C
POATRFAMET 4 Py Z MR A T etk S8
BERED. MR R WEB-3-0-=FREH AL S
MEAR S g ERHE, HHAME 70 CHRAT
SRS A B AN L A S B A, 49 il 0.85340.784
mg/g, TE 85 TN THRFAM T ILEM-3-0-=&K
HEERAE, N 0.573 mg/g. LAk, MR =,
BFEARIL 075, A& &M, B,

O O
o1 o o
PO

50 CHITIRA 55 CHITE, 50 CHA T
60 CHZTIE, WA T 5 50 CHAT R,
3.6 LZEMGER

3.6.1 AUEME  AREFH LM IR NIER
TERAMN T HRBCRER, 7256 IEOT
fro XTFAMULHR, B2 50 RSP FR bR (3
FAR; 2% (PEZR) FREEIH, WNIER
SRR K. B REE R A
HEITNEESERNR, AR ER S BRI
BH RN NAERST & iR bR I LR
FabnELFE TR AT T2 . SR B IR Hri AL
Ff AN, RS RS AR TR AR A 1) 5C R ST
SYIEEERIREAY, L 4. KRS Saaty!! 1~9 HLERFR
[k (R 5), 18I EA8hR 2 8 1P LR Ay it
FIWTRRE (3R 60, MIMHHE SHEFRIIAEME (W),
HH A-(B1~Bs). Bi-(Ci~Ca)+ By-(C3~Co)fl Bs-
(C1o~Cn) —EHEEE=E (CR) 4358 0.00. 0.00.
0.049 F1 0.00, CR {HI/NT 0.1, I AHIWHEREA
Rt AR5 MIENE W N 0.428 6.
WAIER T HEHr W N 0.428 6 R8s W5 0.142 8,
Forp AN RIBAR I W 53129 0.750 0 F110.250 0,
WAE R HRFRAK S K5y R, FIE RS ST,
MERE, BRERTERMAE SR w4558
0.034 1. 0.024 4. 0.176 7. 0.304 1. 0.294 7. 0.092 9
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B4 ARFEAXTRAEENNERBN R RGHE
Fig. 4 Weighted hierarchy structure of C. asiatica under different drying methods

£S5 1~9 LLRIREL
Table 5 1—9 Ratio scaling

F10.073 1, BCERAIRT T ERE RFST TR0 W 5
14 0.166 7 F110.833 3.

b X 3.6.2 FEHMESINBIEr X PR TIRSR br P
1 FoR 2 AN bR HAT IRV RY ) R 5 R SR AT 73 P IF R oy o0, e RARbs IR
3 FoR L AMERREL S | AR E 3 TR B il OO (E NS HE, WRFR L
5 T VRS 1 AR B 2 b/ MEAZEE, HpIERiroviR Y. I+
7 FOR LAEARELSS | AR bR 2 R, BREMTER, HEET. BREREHEHE MR
9 FOR LRI 1A bR L2 FEE, WiREREKD . Koy, THRE, HR
2. 4. 6.8 AL LI 2 AHABHIT A I IEFEAR, AR S Lh s KA A 5/ MELDYE
PREERIBEIE  nRdEAR i 5 B by, W S TEAR HEAT 4 250 0 R04 ol , Bk 3R 7. 14 T
MRS /by 17 ZOMABLPE I UInBUEME = (Ri X WCi+ Ry X
&6 FIEFEMER W, RAFHEE. CRIE
Table 6 Judgment matrix and weight, maximum eigenvalue, consistency ratio value
TiH F W R w RKFHIEE CR
A-(B1~Bj3) Bi B2 B3 3.00 0.000
B 1 1 3 0.428 6
B2 1 1 3 0.428 6
B3 1/3 173 1 0.142 8
B1-(Ci~C2) Ci C2 2.166 0.000
Ci 1 3 0.750 0
C 173 1 02500
B2-(C3~Co) () Ca Cs Co C7 Cs Cy 7.403 0.049
G 1 2 1/5 1/7 1/8 1/3 1/4 0.034 1
Cs 1/2 1 1/6 1/8 1/9 1/4 1/5 0.024 4
Cs 5 6 1 172 173 3 4 0.176 7
Cs 7 8 2 1 2 3 4 0.304 1
Cy 8 9 172 1 4 5 0.294 7
Cs 3 4 173 1/3 1/4 1 2 0.092 9
Co 4 5 1/4 1/4 1/5 172 1 0.073 1
B3-(Cio~Ci1) Cio Cn 2.00 0.000
Cio 1 1/5 0.166 7
Cu 5 1 0.8333
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Table 7 Classification and score of evaluation indicators in different drying methods with comprehensive weight score

PR bR ERRE (R
A FE R B i (CD FREE ket AR s
IHE 8~10 5~7 4
Ak (C) FERE S, RAOR S, R SR, Wi
HE 8~10 5~7 4
WTER A PR B2 K5 (C3) FEY% 3.60~4.80 4.80~6.01 6.01~7.21 7.21~8.41
Pax:] 9~10 7~8 5~6 4
Koy (Ca) /Y% 6.30~7.21 7.21~8.12 8.12~9.03 9.03~9.94
IHE 9~10 7~8 5~6 4
w2 (Ccs EE/% 41.70~45.70  37.69~41.70 33.68~37.69 29.67~33.68
SHE 9~10 7~8 5~6 4
BREMFEL (Co) SiE/(mgg!) 59.095~69.510 48.680~59.095 38.265~48.680 27.850~38.265
Bax:] 9~10 7~8 5~6 4
MEELF (C» 4B /(mgg™) 23.312~30.593 16.030~23.312 8.749~16.030 1.467~8.749
I3HE 9~10 7~8 5~6 4
FRILFEERR (Cs) Fm/(mgg") 4.264~5545  2.984~4.264 1.703~2.984 0.422~1.703
A 9~10 7~8 5~6 4
TSR (Co) SE/(mgg) 4251~5.595  2.906~4.251 1.562~2.906 0.218~1.562
Pax:] 9~10 7~8 5~6 4
B FEHT B3 FHEEFE] (Cro) i 5)/h 1.5~32.5 32.5~63.8 63.8~94.9 94.9~126.0
I3HE 9~10 7~8 5~6 4
F+=ER E'E/% 26.89~28.50  25.27~26.89 23.66~25.27 22.04~23.66
IHE 9~10 7~8 5~6 4

WC2) X WB; 4 (Rs X WC3+ -+ + Ry X WCo) X WB, +
(R1oX WC1o+R11 X WCi1) X WB3, R, A 7 HEAFE
IYFERRIIEE LR K A3 E , WB, Il WC, A& AN TESM P8 b5
ot A AR ] A5 T A -5 A EL il sl f 2
A, AR H R AP EHHT, L6 IBGT
EERILE 8.
AFEITFETHE, SEE AT LA 7T0HG 15497 i
&, HkCN SG-50HG M1 50HG, Ff H. 85HG 1543 it
ik 50HG~70HG HF B AFERT, 85HG. WB A
7SHG RAMHARAE,  7E R4 & B S 80

*8 ZEMBUITNLER
Table 8 Results of comprehensive weight score
TEITE W A | TR R HiA
70HG 8.67 1 SG 7.39 8
SG-50HG  8.08 2 50ZG 7.08 9
50HG 7.83 3 80HG 6.63 10
60HG 7.76 4 60ZG 6.57 11
YG 7.72 5 75SHG 6.22 12
65HG 7.63 6 WG 6.13 13
55HG 7.61 7 85HG 5.43 14

YIFE)G . AL g T4 073X SG 7 b M,
{EL PR S DX KRR () S A B 5 BT R R G, 2K
RARIM L A HA ARG

4 Tig

HH 2 N I8 S T R B I 25 5 24 4 HR 1
KEIKGY, BERERE. Bk AR 9 RS
W, PRIEZiM i, R TR, &1
GV ZiM T T A L B, 2 RIS O
EZ SR, K750, LS G I E# I
JE T I, BRAR VAR TR (R e, T
PRI FEANBIR 29 By, ORIEZ A B 0 3R
Wk, RN EE SR BT A S S E AR R .

& H TR E IR A A E B E A
TS IE] B, P T4 R e 45 30 v 7 B 1 2456 %
N T E R bREE. SG M YG LUK 50ZG i i) a]
KT 100 h, INCEEGEK, HEBIGH M A%
BE R RS R 2, AMEN BN 07 .
P ZoNh 2N TR B Z 455, Zj8h TRl
5, X T A — AR S RO 87 R T,
BIE N 24.83%, 1ESZBA = HR AR N L4 =
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BAEAR . A5 TN TS RSN ARAE T S i E

RNEBVEN R ER R SFRAGMM T2

TS B IR R T 220G, RUEZGM RS, AR

EFELER SO NTE. 80HG. 85HG fl WB /73, 7

AR 5, TR R A 7 i et 5 )

FhifE R L, FEEE R A SRR, PRI A

Wik, WRERH TERRZLE T, HERENKHE

B SRR R o R AR AT B, AT 4T X

AR FLAE (A b R I BRER i 4k, ] BE A

N B SR KEAR R B, X 52T

USRI H B R F5 38 (3% 38 (8 B B €4 A0 i

Y, WReSAM KA ARIERFITIE R, &

Wy 2[R AT KIAVERE AR VRN I T . A RO B

&= FE, 7T5SHG FEa R S AR R T R

BT HAR T A, (HR RS BER AR A

FHHRR SR, REEIZIN T bR R &

TR, UL 75 CCHY AT AR AT B 1 s

17 R
AR ZEA B i R B, HF o+

77X EL 7T0HG 1990 femy, HIRN SG-50HG #

50HG, #tBIX JUM T H07 A T R E LA TFI AR

Ef A B Yy R 8w i R W i A Ry v < B < W B

YG 1EWN ARG PR DT A H BRI, £

Tk K [R] B 36 OR B R T XA A B B AR

Mo BRI R 28 AR SR AN IE BAE Tl

FAEA . BT S HART T A, gl

TRUF M ORAF B B A0 2K, BTt TG, 4

REAN A S AME NI BT e BT =, (HR

TERIRE3HAL 2 HR i SRR & B A U8 o S Ly

Hrest, SN R PR B AR S B A RO, T RN

H 50ZG WFUSE BRI T, 25 5, A

TEGM TR, REEH BT, U0 RS

FF TR R TOHG.
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