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Antiviral activity and chemical composition of n-butanol extract of Isatidis Radix

HE Li-wei, YANG Jing-yan, HOU Xian-bang
Nanjing University of TCM, Nanjing 210046, China

Abstract: Objective To investigate the antiviral activity and chemical composition of n-butanol extract of Isatidis Radix. Methods
Each component of total n-butanol extracts was detected by solvent and chromatogram, the anti-HSV-1 activities of each component
were detected by MTT assay in vitro, each component of total n-butanol extracts was analyzed by CUPLC-Q-TOF-MS, and the data
were analyzed by Markview and Excel software to find the difference among different components. According to statistics, the
components related to antivirus activities were obtained. Results According to the similarity of chemical composition, 20
components were extracted and separated from n-butanol extract of Isatidis Radix by chromatography, and 10 components had antiviral
activity. Forty-four chemical components were detected by UPLC-Q-TOF-MS from n-butanol extracts and their chemical structures
were confirmed. Difference analysis of chemical components discovered 15 chemical components such as alkaloids, organic acids,
sugars and amino acid derivatives associated with antiviral activity, especially 1-methoxy-3-carbaldehyde, 3-(3',5'-dimethoxy-
4'-hydroxy)-2-indolinone, 1-methoxy-3-indolinone, 3-(methylsulfinyl) propylglucosinolate, and glucosamine-6-phosphatee in higher
levels of the active components, which was worth further study. Conclusion The n-butanol extract of Isatidis Radix mainly contains
indole alkaloids, organic acids, nucleosides and amino acids, wherein the single-indole, a sulfur glycosides and sugars and amino acid
derivatives are closely related to the antiviral activity.

Key words: Isatidis Radix; antiviral activities; UPLC-Q-TOF-MS; 1-methoxy-3-carbaldehyde; 3-(3',5'-dimethoxy-4'-hydroxy)-2-
indolinone; 3-(methylsulfinyl) propylglucosinolate
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1.1 ZiXHY

WA Z RS, P TR =k, S sihiEE
P RAE I 8 B = R A B S e A AR R )
FSWE Isatis indigotica Fort. )T ERAR .
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VES FH B89 =5 Ok 0.25¢g, b5 H20121749,

bl 2 A IR D
1.3 wEKSME
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37 C. 5% CO M B4 4 hJa, WoF HIEW
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10~16. 19 o thbumeein e, JLHIZ 5 2 i
B, TI A 13.46, JREFHNEIE A 68.62%.
22 WERET B K ZHS UPLC-
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Table 1 Inhibitory effects of n-butanol fraction of Isatidis Radix on HSV-1

gy R IR % gl Cufmgmi I
(mg'mL ) 1:1 1:2 1:4 1:8

1 1.0 38.22 36.54 40.42 46.32 3.27
2 2.0 67.31 68.62 53.83 43.17 4.91 0.36 13.460
3 1.0 29.24 24.29 40.82 16.86 1.79 31.02 0.058
4 1.0 40.39 57.78 52.31 41.49 2.33 0.48 4.860
5 1.0 31.84 28.57 20.96 15.83 1.74 4.67 0.370
6 2.0 55.76 38.62 14.29 14.49 2.78 1.73 1.600
7 2.0 48.82 29.58 10.85 14.81 3.51 1.97 1.780
8 2.0 23.41 21.65 3.29 5.85 2.99 343 0.870
9 2.0 56.43 30.45 23.04 24.35 2.44 1.75 1.390
10 2.0 66.11 53.90 48.93 34.64 3.45 0.60 5.730
11 2.0 69.16 39.70 29.26 21.41 2.48 1.19 2.090
12 2.0 56.43 30.45 23.04 24.35 3.53 1.75 2.020
13 2.0 60.27 4191 29.55 20.71 2.97 1.33 2.240
14 2.0 67.43 47.75 21.98 18.55 5.95 1.13 5.270
15 2.0 71.77 53.80 17.20 19.02 3.27 1.10 2.960
16 2.0 59.99 35.00 21.73 8.57 3.54 1.49 2.370
17 2.0 1.05 19.26 17.19 10.66 3.72 9.60 0.390
18 2.0 49.18 40.61 34.16 12.67 2.49 1.69 1.470
19 2.0 77.77 53.45 30.97 10.21 2.00 0.90 2.210
20 2.0 34.33 42.68 24.10 19.99 2.33 1.60 1.460
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ZAk#% (GSIN2) 60 psi, ffiBh < (GS2N2) 60 psi,
R (DP) 70 eV, TOF MS 4438 [ m/z: 50~
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Fig. 1 Total BPC map of n-butanol fraction from Isatidis Radix
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%2 REEIRIET B2ERML UPLC-Q-TOF-MS 44
Table 2 UPLC-Q-TOF-MS analysis of n-butanol fraction from Isatidis Radix

IS fp/min M ¥ [M+H]" (m/z) HEW) 5
1 11.39 135.054 50 CsH;sN; 136.061 76 I
2 931 267.096 75 C1oH13N50, 268.104 42 iR
3 8.79 136.038 51 CsH,N,O 137.045 86 IR B NEENS
4 1026 151.049 41 CsHsN5O 152.056 82 1911
5 6.08 112.027 28 C,:H\N,0, 113.034 66 JRIGEIE
6 1329 244.069 54 CoH5N,04 245.075 18 SR
7 424 177.04259 CoH,NO; 178.049 93 4-F 4 k-2, 3151 e — ]
8 4130 299.100 50 Cy3H;;NO, 300.106 47 O-% FE2K T R -7-O-B-D-MH Mo 71 4 B i
9 5.78 141.078 98 C;H;;NO, 142.086 30 1- FRAR -3 -1 I
10 6.53 145.05276 CyH,NO 146.060 11 31| I i
11 4.13 175.063 33 C1oHoNO, 176.070 68 1- F A 3535 e F s
12 6.45 127.063 33 C¢H,NO, 128.070 52 2,5- IR LM Wk
13 6.72 209.068 81 CoH;NO, 210.075 69 3-(3",5'- - H AR FE-4 - 3 I ) - 2- W5 W i
14 5.78 123.068 41 C,H,NO 124.075 70 3- it g IR
15 8.83 162.079 31 CoH oN,O 163.086 66 arvelexin
16 431 170.048 01 CoHe¢N,O 171.055 12 (E)-2-(2-oxoindolin-3-ylidene) acetonitrile
17 6.20 278.069 14 C6H;oN,05 279.075 94 PRI ELL
18 6.06 133.05276 CsH;NO 134.060 11 5-F2Fk-2- N5 | W
19 5.10 340.127 05 C,5Hy0N, 0, 341.134 35 WG| We-3- 2. 15 -6-O-B-D-#i % i 7
20 6.08 174.079 31 CoH,oNO 175.086 55 1- AR B3 - Z ki
21 6.65 147.032 03 CgHsNO, 148.038 01 HELL
22 46.08 137.047 68 C,H;NO, 138.054 94 AR IR TR
23 447 142.026 61 C¢HgO4 143.034 03 5-F% AR Hl
23 447 142.026 61 CeHgOy4 143.034 03 5-5% AR
24 5.28 123.03203 C¢H;NO, 124.039 29 NHE I -3-FR IR
25 4.17 198.052 82 CoH,(Os 199.058 20 TER
26 1139 118.026 61 C4HeO,4 119.034 88 IR
27 3.80 278.224 58 CsH300, 279.232 13 a- MV RRIER
28 4626 117.078 98 CsH;NO, 118.086 24 HA MR
29  33.84 155.069 48 CeHoN;0, 156.076 61 AR
30 40.77 131.094 63 CeH5NO, 132.101 78 SRR
31 34.74 181.073 89 CoH;;NO; 182.081 45 [l
32 4031 115.063 33 CsHyNO, 116.070 67 ilie=Nize
33 4923 174.111 68 CeH,N4O, 175.118 89 KRR
34 1534 266.069 14 C;sHoN,04 267.077 33 3-(2-FRILIRIL)-4 (3 H)-1s W
35 3.97 248.058 58 C1sHgN,O, 249.066 16 i i
36 520 162.042 93 CsHoN,O, 163.050 11 2,4 (LH,3H)-W W — il
37 539 186.079 31 C11HoN,0 187.086 60 JI 4 TS s 1
38 6.52 592.179 21 CysH3,014 593.186 16 St
39 8.57 480.126 78 CyH,401, 481.133 84 7-O-B-D- Mt M 4 4 Bl Ay - 38
40 13.00 432.083 87 C16H0N,010S 433.092 82 IR R
41 4.14 182.094 29 CioH140; 183.101 66 TENAARE
42 37.17 110.036 78 C¢HeO, 111.044 12 ARA 1y
43 7.55  99.068 41 CsHyNO 100.076 27 AP Wk
44 4892 358.141 64 CyH,,04 359.150 41 FNANE
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Fig. 3 loading diagram of n-butanol fraction components

from Isatidis Radix

g5 2 HA 1-HFEIE-HRE. 3-35 - HE -4
F)-2-MG[ Wl 1-F A E-3 -5 R L 3-(FRIEARAR) IF
T ZMmBREEY I, Ao 4 e K2
Bli-6-tf R b 12 HARFIE R T, 213 13 v 1-HI%EUE- 3-
WG AR AER e DL ARG UR TS 2 20 B
JoLER 3 U e VR A2 SO 5 s 2 A O
4 itie

ARSI 255 75 FE MO AR BUW 75 24 2 ) S Al 1)
Bk, SINTAEA s RS TEA 9SS, T
HEAT WG VRS 1B R4 27 B 23 (R PRI o Ak 2 21

R3I WMERETENMIDSESBZEHERLEY

Table 3 Significantly different compounds in n-butanol fraction from Isatidis Radix

%% fp/min i mjz MS/MS TR HorHkE
1 540 CypHNO, 17506310 133.083 (86), 128.080 8 (100), 117.089 0 (70) 1- 4R3I W TS 3~5,8, 10, 12
2 578  CHyNO, 141.07898  142.115 1 (65), 124.106 7 (60), 69.066 6 (100) 1- R FE-3- B e il 1~8, 10, 12~14, 16, 20
3 638 CoHiN;O,S 22909510 99.076 9 (15), 69.066 4 (30), 86.093 (100) P4 Lol 3
4 653 CHNO 145.05276  146.089 0 (100), 128.079 6 (14),91.087 1 (33) 3-5| R 2~10,12~16,20
5 755 CsH,NO 99.068 41  100.108 1 (100), 83.098 1 (28) 4RI W 1~16,20
6 808  CiHuNsOp  423.17390  407.1562(100),217.143 9 (85), 1751027 (65)  3-(HHBM) Frrmis 3
7 866  CHNO 136.03840  137.076 1 (84), 120.050 7 (1), 119.067 0 (100) ~ Slmins 3
8 879 CHNO 136.038 51 137.075 (100), 119.066 4 (70), 110.067 1 (40) R 1~16,20
9 883  CoH;N,0 162.07931  133.107 1 (100), 145.101 9 (40), 77.070 7 (60) 4-FA HE-3-M Wk 2 fi 3~7,11,15,19
10 1026 CsHsNsO 15104941 152.0847(25),135.060 2 (100), 110.066 7 (35) s 2~16,20
1 1139 CHO, 118.026 61 119.065 8 (100), 92.066 7 (50), 65.046 2 (100) PR 1,4~7, 10, 12
12 3474 CyH;NO; 181.07389  182.106 1 (85), 136.117 0 (100), 94.097 4 (95) it R 1~4,6~11
13 4031  CsHNO, 115.063 33 70.098 0 (100) e 1~9, 11~14, 16
14 4663  CHuN,0 24818910 249.2126(100), 148.141 2 (35) 5 3
15 1457 CyHN,Og 30412740  226.1222(76),190.105 8 (100), 148.1001 (95)  ZBERAXEMAEE 3,4,6,7
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components from n-butanol fraction of Isatidis Radix
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