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SU Juan!, HE Ya-nan?, YANG Xin?, XIE Hui-juan?, JI Qi-sen?, YANG Ming?, ZHANG Ding-kun!, HAN Li*

1. State Key Laboratory of Southwestern Chinese Medicine Resources, School of Pharmacy, Chengdu University of Traditional
Chinese Medicine, Chengdu 611137, China

2. Ya’an Xunkang Pharmaceutical Co., Ltd., Ya’an 625600, China

3. Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Chinese Medicine, Nanchang
330004, China

Abstract: Objective The effects of four drying methods by drying in the shade, sun drying, vacuum freeze-drying, and hot air
drying on the chemical components of Malan (Baphicacanthus cusia) leaves were studied to searched for the differential compounds,
and a method for simultaneous quantitative analysis of five indole alkaloids was established by HPLC-DAD, in order to provide
theoretical basis for establishing standardized drying methods of B. cusia leaves. Methods UHPLC-Q-Orbitrap HRMS was used to
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qualitatively analyze the B. cusia leaves with four drying methods, and heat map clustering analysis (HCA), principal component
analysis (PCA) and orthogonal partial least square-discriminant analysis (OPLS-DA) were used to screen the differential compounds.
Results A total of 67 common compounds were identified. Heat map clustering analysis (HCA) and PCA analysis classified the
drying in the shade and the hot air drying in one class. OPLS-DA screened 14 differential components, most of which were alkaloids,
and showed different change rules. The results of HPLC-DAD showed that the contents of five indole alkaloids in B. cusia leaves
were significantly different by different drying methods. Among them, the hot-air drying samples had the highest indigo content and
the lowest indirubin content. The drying in the shade samples had the highest content of isatin, tryptanthrin and indirubin.
Conclusion Different drying methods have a significant impact on the quality of B. cusia leaves. Hot air drying and sun drying
favor the hydrolysis of indican to synthesize indigo, but the content of isatin and indirubin is lower. Drying in the shade and vacuum
freeze-dried samples had a lower indigo content, while indirubin a higher content. Drying in the shade and hot air drying significantly
increased the total content of the B. cusia leaves efficacy components. It is suggested to use drying in the shade and hot air drying in
the initial processing of the B. cusia leaves, which provides data support for further study of the processing methods of the B. cusia
leaves, and also provide technical support for evaluating the quality of the B. cusia leaves.

Key words: Baphicacanthus cusia leaves; UHPLC-Q-Orbitrap HRMS; HPLC-DAD; indigo; indirubin; indican; isatin; tryptanthrin;

synthetic pathway; multivariate statistical analysis

L (FREMD s rEhzgst, J&T
EURFHR 8 2 AR AEY), RABRRE. )
MYEBE 5 KGE TR I FRA Fi R B,
LEM AR PUREE. PUINER. JuE. iRk
SRR, IR EFEH T Pia . . e
PRI 2 502, f T B W 2R TE R . B Bk A
FEE s, ATz AR A B R R

FEHOATIN T2 th 258 AL = B G EEA T, B
Wi B i, Herh 07 0% AR ) TRE
PEDRIZR BT, BIF 7 BT 6 A P v 1 B 1 Bl T A i
BRES (RERWYE), RETRIRE CRED
FRET IE R P TECE N TG, LA Y & R
R RE, ehh, R A2 v iR B 5 K &
(AR A 22 S AR A v ) TR A DL S A AR A 7
s, S5 A& BUH KRB ) RIS,
T A 3E VR A AR P4 0 2 .

L R P () 3 A 2 1 LA AR P L B
TR = REE R, Kb sl #t K42
FEAGMB B AR, AR50
23 B S 5 0 By - rh e AN il S =, AR H
BT S A R — T8 E, SRR
BSEAF . B, RS0 R I & RO 41 -
VY A% AF - 5 H 3 B0 B v 23 % s i ( UHPLC-Q-
Orbitrap HRMS) i AREIZE & 22 A8 s Asl iU 77 72
[ FE 44347 Cprincipal component analysis, PCA)
5 1E 58 4 #5c /s —3fe- #0573 73 #r - Corthogonal  partial
least squares-discriminant analysis, OPLS-DA) ] X
B HAEAE TR T AT RGO, FHRER
W BTy, I B [R5 20 i A 24 ek o)

AR RS2 2%, O SIRTEA )
W AR T H R S Hr
1 UBESHHR
1.1 {43

Vanquish 4 = R0 AH (i B A Q Exactive IY
PR AT - L 37 T B v 23 % 3 1543 Ultimate 3000 28
B (4%, S5 Thermo Fisher Scientific 2y
#]; Thermo Scientific Accucore™ Cyg ffifi 4 (100
mmX3 mm, 2.6 um), 3[E Thermo Fisher Scientific
~#]; Welchrom-Cog L34 (250 mm X 4.6 mm, 5
um), HERHL (R BhHRA R KQ-500DE
R A BETENL, B A A R A R BT25S
A 1/10 iR, {8 Sartorius 22 w; CR-400
BEgmzEt, HAMEREREkSH; FEI
Inspect F50 A 4534 FiL1 S 4 i (SEMD, 36 [ Thermo
Fisher Scientific A ; MB25 AI/K e, BEE
Wrfs CEMD BIRAF
12w

5T 2022 4 10 H HPU)IIREA A HEHE, &
FSCHR R 2 24 K 2 24 25 ot 14 i e 6 o 2 T 0 R 5 B A
SIS ERM AR S, NEARFHRE R EY S
Baphicacanthus cusia (Nees) Bremek., SZI6HT &5 2
HEZR 5 HIRAE T 10 A _EAATRN A, ¥k E T09 )1
e

L-% R, b5 CHB-L-010, W H Hl 7ok iy
AR E AR A XN E L (S
DSTDDO01820). fit k4L (35 DSTDD012201). ]
WEFF (L5 DST220317-664). fafiifi (#t5 DST
200611-256). #iE 4 (#t5 DSTDD008801 ) M|k (it



* 7376 «

¢EH 2023F11H H54% H22#  Chinese Traditional and Herbal Drugs 2023 November Vol. 54 No. 22

5 AFCB1556). DL-fE%& i (fit*5 DSTDJ021701).
DL-IEF& R (it'5 DST201101-152). ¥AfE%-p-D-
MR AR ('S DS0024-0020) 404 [ R #f
R EMIEARB IR AR, Fra x5 &0 85K
T 95%; xRS ESIEHET, #it'S AF21081201,
W B IR AR A IR A F, RES KT
98%; K AMBAIIK, HEEAEIES: NN-HEH
% (N,N-dimethylformamide, DMF). — HIEHA
(dimethyl sulfoxide, DMSO) Jy7r#%k.
2 FHEEHR
21 HEmTLE

R Kb i D i ) 3R e £, 285 TR
IKARIR IR 2 RK 5y B o il 4 1y, B
#1500 g, 3T BT BT BESRER TR
PTG, TR B btk v a9 4.
PR SRR S 2R AL b, i Td KB Ak 3~4 ds
WT2H: R mEiE R Rt b, AR TRt
FERAE 22~28 CIIFHOGLN, EHBIRLES; AT
AT SefE-20 CUKFEFTIE 3 h, THS
AURTNL (A% 6.0 Pa; AHHEE-—60 C) T
s ARTRA: BSEMET 40 CREXATE
TR T TEE, KRS TR LT
YKy, i 40 HiffEMEAE 4 TR,
22 BIKEMNE

I3 HIRE BRI 4 Fh T8 07 XN B K 2 g
TR MR SRR, S5, KD e
H 20 58 A [ 488 75 305 WE R AR i 1 K
SERNER 1. ARHER 1 oI5, AFRTFET S
AL IS KRG A . 2K, 4 FhTgTs
A R EKERICHIIT . BT #ATF
BRI W R TR . BAATE (BT T4
FERT K. BORBAR. SKERRm, mMHERTHEAT
B, BT RRTIRFER TR, TR

x1 TEFEFXTIEHMARKTEE (X£5,n=3)
Table 1 Moisture content of B. cusia leaves powder by
different drying methods (X + s, n =3)

a7 K& EI%  RSDI% TN A/
B+ 11.71+0.22 1.89 72
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HAA T 2.82+0.14 4.93 40
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Fig. 1 Appearance characters of B. cusia leaves powder by

different drying methods

#2 TREFHEAATDEMMREEMNESR (X+s,n=3)
Table 2 Color determination results of B. cusia leaves powder by different drying methods (X £s,n=3)

o BEFESH
FgETr = it - - - -
L a b AE
B+ R 27.6410.20¢ -3.14+0.042 10.54+0.05¢ 67.0140.202
G T TRIHE 2 34.3840.24P —7.25+0.02¢ 16.23+0.06° 60.6940.25¢
HE AR T8 G 43.36+0.028 —7.5740.01¢ 17.69+0.012 52.0240.02¢
R P etk 33.35+0.03¢ —-6.961+0.04b 13.7940.03¢ 61.4640.03"

FF AR RN BEE 2R (P<0.05)

different letters in the same column indicate significant differences (P < 0.05)
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Fig. 2 SEM of B. cusia leaves powder dried in different ways (>2000)
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Fig. 3 Total ion flow diagram of UHPLC-Q-Exactive MS of mixed control powder and B. cusia leaves powder by four
different drying methods in positive and negative ion modes
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ITERVERNAT 8, BRI Bt Y= 0.999 9, Zk:iEHEl 0.058~132.000 pug/mL; i
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*3 HBUFHTETE

Table 3 Common chemical composition identification

g% wmn  WahEE T4 mram 1 W HEBT () FYys:
B (X109

1 1257 ARG CeHoNsO2  [M+H]* 156,077 18 -0.781 66 156.076 78, 110.071 86, 93.045 30, 83.053 38, 82.052 55 IR
2 1268 BEHM CsHioN20;  [M—H]™ 131.08189 -1.24350 131.081 77, 87.060 60, 83.060 60 ARME
3 1269 KRR CoHiNeOz  [M—H]" 17310394 (0514 14 173.103 76, 156.077 22, 131,081 79, 112.087 27 pEes
4 1283 AERKE CsHioN20;  [M—H]™ 145.061 16 ~1.089 19 145,061 04, 127.050 53, 109.039 8, 84.044 49, 74.023 66 pEes
5 1305 - T B CHHNO;  [M+H]* 10407130 140288 104.107 57, 87.044 77, 86.060 73, 69.034 28, 68.050 20, 58.065 95 ARME
6 1312 RAR/EED CaHeN20;  [M+H]* 133.06116 —1.187 42 133.061 04, 116.034 73, 87.055 99, 74.024 41 ARME
71327 HiEHE CeHiOs  [M—H]" 179.05573 0.92150 179.05545,161.044 83, 119.034 38, 101.023 53, 89.023 45, 71,012 85,50.01282 ¥

8 1331 AERKA CsHNO:  [M-HH]" 148,060 84 ~0.972 57 148.060 88, 130.040 24, 102.055 53 Elves
9 1361 HEHERY CeHOr  [M—H] 19505060 0.61522 19505063, 129.018 52, 101,023 40, 87.007 81, 75.007 77,71.012 86,50.01281 ik

10 1433 FH ZHEEHHEN CsHauNOuPy [M—H]™ 565.04852 2329 00 565.047 42, 384.980 93, 323.028 75, 158.925 00 AES
11 1476 JRREmE CsHeNs [M-+H]* 13606229 —0.220 49 136.062 27, 119.035 79, 94.040 88 VAES
12 1486 4iEme CsHuNO,  [M+H]* 118.08689 0.728 28 118.086 79, 72.081 56, 58.065 99 ARME
13 1506 fRffe CuoHisNeOs  [M+H]* 26810461 0.11189 268.10452, 136.062 09 VAES
14 1524 FFERE CHiuOs  [M—H]" 17304510 057788 173.044 89, 155.034 24, 137.023 67, 111044 28, 93,033 65 yillives
15 1537 ¥E®E CaHeOs [M—H]" 133.01355 1127 70 133.013 43, 89.023 39, 71.012 83 yillives
16 1561 JmEmiM CHMNO  [M+H]" 137.04639 039403 137.046 16, 120.001 94 BH%
17 1566 frizme CsHeOr [M—H]" 19101984 345515 19101953, 147.029 11, 130.997 82 FLER
18 1595 & CuHisNsOs  [M-HH]* 284,099 40 —0.334 39 284.098 88, 152.057 07 VAES
19 1811 JuEELA CsHiN0 [M-HH]" 123.05580 -0.308 80 123.055 77, 80.050 25, 96.045 03, 78.034 62 LA/ B
0 1871 REARRD CeHisNO;  [M+H]* 13210228 -1.317 16 132.102 16, 86.097 18, 69.070 72 AEME
21 1991 B CaHeOs [M—H]" 11701869 -0.81184 117.018 42, 116.927 66, 73.028 47 FLRE
2 2151 BEHRA CoHuNO;  [M+H]* 18208173 0.06041 182.08141,91.054 89, 123.044 48, 136.076 00 AEME
23 2167 KHRM CiHe0: [M+H]" 12304501 329150 123.055 76, 76.999 01, 53.039 38 FLER
24 2688 DL-FRERY CeHisNO;  [M+H]* 13210237 063587 132.102 28, 86.097 18 TRME
25 2907 BE4E CsHsNsO ~ [M+HH]* 152.057 14 —0.624 76 152.057 08, 135.030 50, 134.046 91, 110.035 55 VAES
% 4292 KHERRI CoHuNO,  [M+H]* 166.086 72 —0.505 76 166.086 59, 120.081 21, 103.054 78 ARME
2 1352 BERM CuHpN:0,  [MA+H]* 20509793 1106 79 205.097 87, 188,071 06, 170.060 48, 159.092 20, 144.081 19, 132.081 18, 118,065 66 ZHFLR
8 7852 MAEKTRED  CiHe0s [M—H]" 137.02379 -0.58384 137.023 62, 136.891 80, 93.033 67 FHLRE
29 8796 Wk CuHiNOs  [M—H]™ 294.09854 263858 294.098 54, 174.055 44, 161.044 89, 132.044 71, 59.012 71 LA/ GBS
30 8796 WIk-3-2 @ CuHNOz  [M—H]™ 174.05548 -0.13789 174.055 10 AR
31 10506 2,4-Fm: gl CeHeN:20;  [M+H]* 163.05084 (053358 163.050 69, 146.024 06 AR
310,750 SR CisHieOs  [M—H]" 35308777 144440 353.086 64, 191.055 60, 179.034 13, 135.044 34, 87.007 82 Liyillives
33 10.750 EFRI CrH1206 [M—HI" 191.05554 -0.13185 191.055 66, 173.044 88, 111.044 14, 109.028 60, 93.033 69, 87.007 70,85.028 53 HHLI%
3410807 MELKFRI  CHNO;  [MFH]T 138.05533 -1.260 36 138.055 40, 120,044 88, 111.044 72, 65.039 40 FHLRE
3B 10998 AGH)}EMEN  CoHN:O  [MFH]* 147.05597 0.897 62 147.055 68, 120.044 90, 119,061 40 Ll B
3% 11083 #i4l CeHsNO,  [M-HH]" 148.039 81 ~0.297 22 148.039 61, 130.291 30, 120.044 87, 95.049 56 Ll B
37 11519 I HEM L CrHsNO;  [M—H]™ 134.02415 040291 134.023 99 AR
38 11854 HERR CiHiOs  [M—H]™ 353.08835 308706 353.088 26, 191.055 73, 179.034 50, 135.044 40 Lepilties
39 14574 T-HERATED  CuHe0s [MHH]* 177.05521 022592 177.054 79, 135.044 31, 134.037 02, 121.064 97 BUEL

40 16343 3-FEAER WS CeHINO [M+H]* 146.06059 0.00685 146.060 42, 118.065 67, 117.057 89, 91.054 93 Ll
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K3
— o AT RE N o
%5 ta/min EmaH AFR BEFER BHET (h2) ERIES
BT (X109
41 16467 WEEFEFRH CHHNO;  [M+H]* 138.05550 -0.029 87 138.055 37, 120.044 92, 92.050 20, 65.039 39 Fnm%

42 17414 e CioHis0

[M+H]* 153.12804 065305 153.127 82, 135.117 29, 109.101 79, 107.086 17, 97.065 48, 95.086 21 itk

43 18393 RELHATN CoHyxO15  [M—H]™ 623.19867 1.71695 623.198 24, 461.166 50, 179.035 25, 161.023 68, 135.044 28 KB
44 18498 AMEK-p-D-MMA AHEHIS CouHpOn [M—H] 519.18726 119420 519.187 32, 357.134 58, 151.039 28, 136.015 84 KIEE%
45 18501 fAfRmEE CaH0s  [M—H]" 357.13440 1.63804 357.134 64, 342.111 33, 311.129 09, 151.039 80 KIEE%
46 18543 KMl CHeOs  [M—H]" 137.02377 -0.729.80 137.023 70, 136.015 84, 93.033 65 AN
47 18685 EiETERETT CaHyx015  [M—H]™ 623.19830 1.123 24 623.198 76, 461.166 66, 179.034 67, 161023 76, 153.055 22 ROBHE
48 18.873 2-M| kI CeHNO  [M+H]* 134.06056 -0.216 32 134.060 49, 116.050 06, 106.657 70, 105.045 10, 79.055 02 i
49 18911 AREHR CaHxOn  [MHH]* 449.10852 0.289 46 449.108 06, 287.055 33, 269.045 20 HW%
50 19.633 HEX CisHie07  [M+H]* 317.065 92 -0.662 32 317.066 10, 302.042 63, 274.047 36 HW%
51 10.824 Wjmx2 CoN  [M+H] 11806578 0.897 81 118065569, 117.057 88, 91.054 97 LB
52 20.154 SFAFIRE CuHxOn [MHH]* 43311401 1.23524 433.114 62, 271.060 58, 119.049 64 HW%
53 20.700 &AM CieH0s  [MAH]* 30107092 -0.979 83 301,071 17, 286.047 67, 258.052 60 HW%
54 21024 1-FRIEFUEIR CoHiNO  [M+H]* 146,060 46 ~0.883 20 146.060 38, 91.049 67 ERilies
55 22.670 3-FJw| A CHINO  [M—H]" 132.044 85 -0.674 01 132.044 72, 131037 20 W

56 24630 5,74-=FH-6 HAEET™ CiHizOs
57 28.307 corchorifatty acid FI¥ CisH20s
58 29.528 His

59 34,692 4 k4

[M+H]* 30107162 1.34520 301.071 08, 286.047 61, 285.039 83, 257.044 28, 168.005 83, 68.997 99 MK
[M+H]* 327.21808 2.842 15 327.217 96, 291.196 84

CisHioN202 [M+H]* 263.08231 0.976 88 263.082 03, 235.087 05, 219.092 19
CisHioN202 [M+H]* 263.081 88 -0.657 59 263.081 91, 235.087 02, 219.092 16

Am%
ES/TS
ES/TS

60 36.693 cyrtophyllones B2 CaHxs0s  [M+H]' 333.204 44 -6.437 45 333.203 92, 301.142 21 %

61 38.276 4K R T R CisH20s  [M+Na]* 301.14160 -0.697 35 301.141 57, 205.087 01, 149.023 67, 95.049 84, 65.039 41,57.070 72 A HLEE
62 39.381 M CigHzn0;  [M+H] 279.23239 -0.053 19 279.232 27, 137.133 04, 95.086 25, 81.070 66, 67.055 08 LI
63 42.293 o-TEHRERIZ CigHx0;  [M+H]* 279.23248 0.26859 279.232 33, 243.211 49, 209.154 75, 123.117 39, 109.101 83 Lepilligs
64 42.640 + BB CiHuNO  [M+H]* 256.264 01 —0.113 16 256.633 76, 71.086 30 L

65 42.953 JERRE R
66 42.984 FrERRERE

67 43401 MRS CigH20,

CisHsNO  [M+H]* 28227969 0.003 54 282.279 63, 265.253 02, 247.242 52, 111,117 32, 97.101 89, 69.070 71 AWk
CuHsNO  [M+H]* 338.34232 0.09162 338.342 19, 321.315 61
[M=H]" 279.23315 2.66803 279.232 88

B

ES/TS
AMm%

Y=0.210 6 X+ 0.003 4, R2=1.000 0, ZV:iufH
0.048 4~121.000 pg/mL; HE# Y=0.324 9 X+
0.290 4, R?=0.999 5, ZkMEJuM 0.133 6~66.800
pg/mL; & E4L Y=0.843 6 X+0.005 5, R2=1.000 0,
2R VB 0.056 8~142.000 pug/mL; 45 F 0752
RZ{EI KT 0.999, FRIHLEM:C RHL LR R IT.
265 FMEEHEFEALS  HUMIPRTT . BE4l. (. b
W AR A N RSV, %R 92637 TR
WK IE LI T 6 4, THE % B/ I AR 1) RSDAH .
CERLRBAMIVETE. BT, CUKER. B, B kg
AR RSD 434324 0.13%. 0.19%- 0.25%. 0.53%-
0.19%, ¥J/NTF 5%, KR EE BRI .

26.6 HEMRLE M “2.6.27 TUN RG] 7%

SPAT ) 2% S WA B R AR 6 1, IR “2.6.3”

TUT (5% S5 A E 6 0 A S VAU IR . BELL

L #ElE. BE R pIETAR, R RAE LT
R R R B RSD M . 45 B M| L B
gr. R, HelE. SE R RIS RSD 435N
3.24%. 4.16%. 2.18%. 0.63%. 0.40%, ¥J/)T" 5%,
R R0 45 R R AT .

2.6.7 FeoEtEiEe AR “2.6.27 TR RIS E
BT 55 W R SRR, TEIR €2.6.37 TR (i 4 A
Mg, 47576 0. 2. 4. 6. 8. 10. 12. 24 hMg|wk
. Bear. . Feis. B B4 g mA N RSD {H,
SIFTREMAE 24 h WIIFRSEME . 45 AR . #E
gr. R, HelE. SRR RSD 4 RN
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A-drying in shade B-sundried C-vacuum freeze drying D-hot air drying 1—67-compound peak numbers (same as figure 5, 6)
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Fig. 4 Heat maps of chemical constituents of B. cusia leaf samples by different drying methods

0.86%. 2.72%. 3.94%. 1.38%. 0.36%, ik
MVATRAE 24 h AR E M R UT .

2.6.8 fOFEEWCRRALE R RREL 6 4 2l 1
WM IR 10 mg, 43 AN SR i & B E )
WGV, BELL. COfE . BEWE . B K20 A
BEJG, &I “2.6.27 TUNHI& T TH %, 1%
R “2.6.3” T RS AFEATINE , THEINAEREIL
R, GEREIEE . BT, (Ul . SR
SR IORE [FIUSC 243514 100.60%- 101.20%- 99.20%
96.59%. 100.99%, RSD %%~ 3.87%. 1.88%.

1.74%. 1.30%. 2.50%.
2.6.9 WIRREYG S ENE B4 FOREFE DT R
(s AR, AR “2.6.27 TR J7 IR A
W, Felf “2.6.37 TN (IS AT AT, dakIg
TR ARAEL I R THRBITET . SE4. EliLhi
BElE . HE R4 5 MAIIT & RIRHHMT S R T E
1 (ANOVA). AR FEE (a~d) REEHAE P<
0.05 FIKF FREAREES, TFERHRETLEEE
S, DRSS R S B R R 4

4 AR S I . BRRER . FEE A
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Fig.5 PCA scores of four drying methods of B. cusia leaves
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the triangles in the d—f figures represent the molecular ion peaks of the differential compounds that meet the screening conditions
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Fig. 6 OPLS-DA score plots (a—c) and S-plot (d—f) of B. cusia leaves powder by different drying methods
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x4 FRFEFXDEMPHGIREDHEE (X£s,n=23)
Table 4 Contents of indole alkaloids in B. cusia leaves by different drying methods (X + s, n=3)
ok TR \ P A mere ) — \
5| e HELL N3] e HE R4
1 i+ 5.89+0.04¢ 1.91+0.06% 0.22+0.012 7.81+0.26° 3.03+0.05%
i 35.63+0.40? 0.60+0.51°¢ 0.12+0.01° 10.9640.38° 0.65+0.00¢
T 34.6310.20° 1.78+0.08% 0.05+0.00¢ 3.77£0.18¢ 2.85+0.06°
FORCT 12.14+0.05° 1.15+0.05 0.11+0.01° 12.4740.29? 0.67+0.02¢
2 i+ 8.27+0.11¢ 3.01+0.132 0.28+0.012 12.85+0.03° 5.27+0.012
Wy 39.984+0.29? 2.26+0.09¢ 0.19£0.01° 15.4940.02° 1.00+0.01°
T 37.16+0.17° 2.95+0.132 - 4.62+0.09¢ 4,08+0.02°
AT 1 15.4340.17° 2.5540.05" 0.1340.01° 22.26+1.49 0.97+0.04¢

FATRIARFR T (a~d) REFALE P<0.05 KA ERAREZES, “=7 R RAh
different letters (a—d) of the peer group represented significant differences at P < 0.05 level, “~ indicates that alarm is not detected
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*5 TRFBEARDEMPSITEERIHAFEDH (n=23)
Table 5 Variance analysis of multiple active components in B. cusia leaves by different drying methods (n = 3)

T SE 5 U i
R 7 3 N - . N s . sy y b gy
BELL HeA AN AR I H R JRIEF IR T A pE ZEER
B+ 4.53X10% 6.91 X 10% 6.64X10% 3.03 X108 5.49X 10% 8.05 X 10¢¢
ity 3.11X10% 5.39 X 10% 2.04 X 10% 2.02 X 108 3.47 X 108 1.35% 107
HEAE T 4,02 X 10%b 4.25 X 10% 7.04 X 10% 2.97 X 108 4.72X107 1.31X 107%™
AR TP 3.65 X 10%¢ 8.45 X 10% 2.26 X 10% 2.19X 108 1.04 X 10¢b 1.19 X 107

N a5l

BRI X

LIPS AT B E R LIS 3-FR LG 2- M| e i
T 2.58 X 10% 9.00 X 10°¢¢ 1.24 X107 8.13X 10° 8.14 X 10* 7.13 X107
i 9.12X10% 3.54 X107 3.45% 107 9.63 X 10° 6.76 X 10* 6.90 X 1070
BB T 1.15 X 10102 4.01X 107 3.27 X107 5.82 X105 7.12X10% 5.45X 1080
FAPRT LR 4.73X10°% 1.75X 107 8.39X 108 9.53 X 10° 5.21X10% 8.97 X 107

ARFFEE (a~d) FRFHIE P<0.05 FKF LAFRZEZR

different letters (a to d) represented significant differences among groups at P < 0.05 level
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