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Accumulating Characteristics of Dry Subtance and Active Component
of Summer-planted Isatis indigotica Fort. Cultivated Populations

TANG Xiaoqing, YANG Yue,LU Tingting, XIAO Yunhua, WANG Kangcai

(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; To study the best harvesting time of summer-planted Isatis indigotica Fort. ,we planted different
cultivated populations,which were from Shanxi, Anhui,Gansu,Jiangsu and Henan Province, by pot culture
experiment. Test samples, which were sampling interval 10 days since growing 60 days,were harvested for
6 times. The contents of indigo and indirubin in their leaves, petioles, rhizomes and roots were determined
by HPLC. The results showed that: (1) The biomass of leaves, petioles,rhizomes and roots increased with
the growth time.in which the growth was the best,and dry matter accumulation was the maximum is the
population from Shanxi. (2) The highest contents of indigo and indirubin in leaves and petioles of different
populations occurred 90~100 days,namely a peak period of active components in leaves. (3) The highest of
indigo accumulating amount (dry weight multiplying indigo content) in leaves of every population of I. in-
digotica appeared at 90~100 d,and the highest of indirubin accumulating amount in leaves, petiole and rhi-
zome appeared at 90~100 d too. The most appropriate sampling time of I. indigotica from Shanxi, Anhui
and Henan was 100 days, while the Gansu and Jiangsu populations were sampling at 90 days,taking indiru-
bin as the quality control indicator in China Pharmacopoeia, meanwhile taking comprehensively the biomass
and accumulating amount of active component as comprehensive indicators.
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Table 1  The accumulating dynamic trends of dry matter of leaf, petiole,rhizome
and root of individual plant in I. indigotica populations/g

s R H: KI5 ] Growing time/d
Organ Population 60 70 80 90 100 110
St 1.3140. 15a 1.7040. 10ab 1.82+0.11a 1.9340. 20b 4.217%0. 35a 5.3240.30a
S2 1.2240.25a 1.7440.07ab 1.9040. 30a 2.3440.31a 2.53%0.30b 3.21+0.25b
LIITC); S3 1.5040. 30a 1.6140. 30ab 1.9240. 30a 2.3240.35ab 2.514+0.45b 3.06+0.15b
S4 1.7140. 20a 1.9440. 25a 2.124+0. 20a 2.5340.30a 2.92+0.21b 3.114+0. 25b
S5 0.82%0.15b 1.31£0.25b 1.53£0. 25a 1.91+0. 16ab 2.0140.30b 2.94+0.30b
S1 1.3240.25a 1.63+0. 30a 1.7440. 10a 1.8040. 13a 2.64+0. 26a 3.25%0. 25a
S2 1.0640. 25ab 1.247£0. 35a 1.540. 20a 1.73£0.12a 2.1540.31b 2.8440. 30ab
Puet?ﬁe S3 1.3040. 30a 1.53£0. 10a 1.78+0. 35a 1.91£0. 36a 2.0540.21b 2.3240.15b
S4 1.1240. 30ab 1.3340. 25a 1.5240. 25a 2.04%0. 252 2.114+0.35b 2.4140.30b
S5 0.71£0. 10b 1.3240. 20a 1.5140. 25a 1.9340.13a 2.014+0.20b 2.124+0.25b
S1 0.12%+0.05a 0.314+0..05a 0.53+0. 11a 0.84%+0. 06a 1.8240. 20a 3.1340.20a
S2 0.24%0.10a 0.3240.06a 0.51%0.06a 0.92%0. 20a 1.34%£0.10b 1.924£0. 30b
R:ii%zo%me S3 0.14%0. 10a 0.21+£0.06a 0.41£0.15b 0.72%£0. 25ab 0.93%£0. 20hc 1.2140. 33¢c
S4 0.22%0.10a 0.31+£0.15a 0.41£0.15ab 0.53+0.10b 0.81%£0. 20c 1.1040. 20c
S5 0.124+0. 15a 0.24+0.10a 0.42+0.10ab 0.50£0. 20b 0.71£0.07c 1.0140. 20¢
St 1.0240. 20a 1.31£0.05a 1.5240. 25a 1.7340. 25a 1.9340. 35a 2.21+0.11a
S2 0.50£0.25b 0.61+0.16b 0.92+0.35b 1.4440. 30ab 1.9240. 30a 2.414+0.08a
R*Eot S3 0.50+0.02b 0.64+0. 20c 0.95+0.25b 1.1040. 12b 1.4140. 25b 2.1240.02a
SA 0.51£0.06b 0.84+0.15b 1.1340. 20b 1.5240. 20ab 1. 7440, 07ab 2.2240.20a
S5 0.21£0.15¢ 0.7340.10b 1.01£0. 15b 1.224£0.15b 1.64£0. 15ab 1.83£0.11b

7 :S1,82,83,54.,85 /R F LT

RO TR AR R S B 5 /NG 5 B R A — RN 1] 55
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Note:S1,S2,S3,S4,S5 stand for Shanxi, Anhui, Gansu, Jiangsu, Henan populations, respectively; The different normal letters mean significant differences among

populations at 0. 05 level of same sampling time. The same as below.
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Table 2 The contents of indigo in leaf, petiole,rhizome and root of I. indigotica/(pg g ')
i R MK A Growing time/d
Organ Population 60 70 80 90 100 110
S1 0.84%+0.01a 0.4740.00c 0.94+0.02b 1.1940. 06¢ 2.0640.03a 0.64+0.01a
S2 0.03=+0.00d 0.30+0.01d 0.9240.02bc 0.96+0.02d 0.70%+0.01e 0.52%+0.01d
i s 0. 120, 00c 1. 360. 03 1. 140, 07 1.770. 06b 1.330.02h 0. 430. 00¢
S 0.47+0.01b 0.84+0.01b 0.89+0.00cd 1.6940.01b 1.1240.01c 0.56=+0.00c
S5 0.03=+0.00d 0.79+0.01b 0.80+0.01e 1.81£0.02a 0.82+0.01d 0.5940.01b
S1 0.0040.00c 0.71%£0.01a 0.9240.01a 1.00+0. 02a 0.4740.01b 0.5440.02b
S2 0.004£0.00c 0.447+0.01c 0.77£0.02¢ 0.60%0.01c 0.4740.01b 0.5040.01c
Pitfjle S3 0.57+0.01a 0.45+0.00c 0.90£0.02a 0.65%0.01b 0.4340.00b 0.4640.01c
S4 0.30+0.01b 0.57+0.01b 0.84+0.00b 0.4740.01d 1.04+£0.01a 0.7040.02a
S5 0.0040.00c 0.58%0.02b 0.73%0.02d 0.98%0.02a 1.14£0.09a 0.2340.00d
S1 0.67%0.00b 0.78%0.03a 0.47%0.02e 0.9740.01b 3.6640.04a 0.05%0.00e
S2 0.0840.00d 0.3940.01d 0.56%0.01d 0.7840.01d 0.11%0.01c 1.21£0.02a
R}?i%z:)%;ne S3 0.71%0.06a 0.58%+0.03b 0.62%0.01c 0.6040.02e 0.58%0.01b 0.4440.01d
S4 0.51%0.00c 0.48+0.01c 4.56+0.07a 2.3540.01a 3.8640. 04a 0.87%0.01b
S5 0.05%0.00d 0.5420.01b 1.04£0.01b 0.8340.01c 0.1420.00c 0.57%0.01c
S1 0.28+0.01c 0.4940.03b 0.7240.01c 0.9140.01c 1.23+0.05b 0.80%+0.01a
S2 0.704+0.00a 0.30+0.01d 0.85+0.01b 0.39+0.01e 0.78+0.17c 0.78+0. 04a
REQ()I S3 0.3140.01b 0.40%0.01c 0.8940.00a 0.46+0.01d 0.4740.00e 0.56%0.00b
S4 0.3440.00b 0.86+0.02a 0.21£0.01e 1.234£0.01a 3.18£0.01a 0.01=£0. 00d
S5 0.21+0.00d 0.43+0.01c 0.54+0.03d 1.0140.02b 0.72+0.01d 0.46%0.01c
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Table 3 The contents of indirubin in leaf, petiole, rhizome and root of I. indigotica/(pug * g~ ")
e o H K B[R] Growing time/d
Organ Population 60 70 80 90 100 110
S1 3.1740. 08¢ 3.360.06a 2.90+0. 11c 6.070. 07¢ 6.940. 16¢ 2.7740.08b
S2 3.7440.03b 2.80%0. 06b 4.2340.08a 6. 74+0. 08d 8.97+0.05b 5.2340.03a
LI'JFC);: s3 1.0740.02a 3.2640.02a 3.6040.01b 8.5540. 13¢ 7.1340.07d 2,160, 01d
S4 0.88+0.02d 1.8740.05d 1.5740.01d 11.8340. 10a 7.70£0.06¢ 1.7340.02¢
S5 1.1240. 01a 2.070.02c 1.68+0.01d 11,5740, 22b 2.120. 29a 2.2640. 03¢
S1 0.6240.01c 0.760.01d 1.3340. 00a 1.8840. 07a 3.7840.09¢ 0.86=0.02b
2 0.7120.03b 0.940. 01c 0.660.02d 1.2640. 02¢ 1.560.03b 0.71£0.01¢
Pﬁﬁ S3 1.50+0. 01a 1.1340. 02z 0.7740.01c 1.2440. 02¢ 2.61+0.02d 0,960, 01a
St 147+ 0.02a 1.0640. 02b 1.0140. 04b 1.1640.01d 2.1740. 01le 0.140. 00e
S5 0.7340.01b 0.7540.01d 0.77+0.01¢ 1.4840.01b 4.9140.05a 0.37+0.01d
sl 1.2940.01c 0.18£0. 00¢ 0.07£0. 00e 0.612£0.00d 4.23+0.06a 0.340.02¢
S2 1.3940. 00b 0.14£0. 00¢ 0.240.01¢ 0.88=0. 03¢ 2.080. 06d 0.53+0.03b
Rﬁi?me S3 1.50+0. 04a 2.1140.03a 0,400, 01b 1240, 00a 2. 4140, 12¢ 0.39+0. 02¢
St 1.0540. 06d 0.120.01c 0.7840.02a 0.9740.01b 3.2540.08b 0.80+0.01a
S5 0.95+0.01e 0.67+0.01b 0.2140.01d 0.4140.01e 1.6440. 00e 0.35+0.01c
s 0.2840.01b 0.05=0. 00d 0.21+0.01b 1.1540.07a 0.36+0.02d 0.6440.01c
S2 0.2440. 01c 0. 1520, 00a 0.24+0.02a 0.2840.01d 1.15+0.02b 1.2840.01a
R’fm S3 0.8740.04a 0.060.00d 0.2340.01a 0.62£0. 00¢ 0.83%0.01c 0.46=0. 01e
St 0.31£0.01b 0.1120.01b 0.040. 00¢ 0.9240.01b 2.1970. 13a 0.5540.01d
S5 0.2140.01¢ 0.09-0. 00¢ 0.20+0.01b 0.30+0.01d 0.7640.00c 0.8240.01b

Table 4 The accumulation(dry

R4 FRABEBREARBUMNEEREECTE

weights) of indigo in different positions of different populations of I. indigotica/pg

Az KB ] Growing time/d

W i
Organ Population 60 70 80 90 100 110
s1 1.09 0.79 1.70 2.27 8. 66 3.38
S2 0.03 0.52 1.76 2.20 1.75 1.67
e S3 0.18 2.18 2.17 4,07 3.33 1.28
Leaf
S4 0. 80 1. 60 1.87 1,23 3.25 1.74
S5 0.02 1.03 1.19 3. 44 1. 64 1.71
s1 0. 00 1.13 1.56 1. 80 1.21 1.71
S2 0. 00 0.53 1.15 1.02 0.99 1.39
- i S3 0.73 0.67 1.52 1.24 0.87 1.06
Petiole
St 0.33 0.74 1.27 0.93 2.19 1.68
S5 0. 00 0.76 1.09 1.87 2.28 0.47
S1 0.07 0.23 0.24 0.78 6.58 0.15
S2 0.02 0.12 0.28 0.70 0.15 2.30
2 S3 0.07 0.12 0.25 0.42 0.52 0.53
Rhizome
S4 0.10 0. 14 1.82 1.17 3. 09 0.96
S5 0.11 0.42 0.42 0.10 0.57 0. 00
Sl 0.28 0.63 1.09 1.54 2.35 1.77
S2 0. 69 0.08 0.22 1.24 3.95 1.26
it 3 0.15 0.24 0. 80 0. 50 0. 66 1.17
Root
S4 0.17 0.69 0.23 1.85 5. 40 0.03
S5 0. 04 0. 30 3.09 1.22 1.15 0.83
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Table 5 The accumulation (dry weights) of indirubin in different positions of

different populations of I. indigotica/pg

By JE B A KB E] Growing time/d
Organ Population 60 70 80 90 100 110
Sl 1.12 5.71 5.21 11.53 29.13 14. 69
S2 4,49 4,76 8.03 15.50 22.43 16.75
[I’Jre)ir S3 6.11 5.21 6. 84 19. 65 17. 83 6.47
S4 1.49 3.55 3.30 29.58 22.34 5.35
S5 3.29 2. 69 2.51 21. 99 24. 24 6. 54
S1 0. 81 1.22 2.26 3.38 9.82 77
S2 0.71 1.12 1. 00 2. 14 9.58 1.98
Pﬁﬁg S3 1.95 1.70 1.31 2.35 5.22 2.20
S4 1.62 1.38 1.51 2.31 4,57 0.33
S5 0.51 0.98 1.16 2.81 9.83 0.79
s1 0.13 0.05 0.03 0.48 7.61 1.05
S2 0.28 0.04 0.12 0. 80 2.70 1. 00
Rﬁ%me S3 0.15 0.42 0.16 0. 87 2.17 0.47
S4 0.21 0.04 0.31 0.49 2.60 0.88
S5 0.09 0.13 0.08 0.21 1.15 0.35
S1 0. 28 0.07 0.32 1.95 0.69 1. 40
S2 0.12 0. 09 0.22 0. 40 2.19 3.07
R*il S3 0. 44 0.04 0.20 0. 68 1.16 0.97
St 0.16 0.09 0.04 1.37 3.72 1.21
S5 0. 04 0.06 0.20 0. 36 1.22 1.47

TE 110 d. MR #E T 20 BR 3R & d KA BLAE 100 d5 S3
AR I L A 2B 3R e R A ol o B 80
90 d. MR 25 AR EE K Z0 AR R e R (E B B AE 110
ds S4 M R LD R R ORH H BAE 90 d, it
W AR ZE S AR R 2D BUR R R (E ) B AE 100 d;s
S5 M A e B LB R O (E 1 BAE 90 dL AR
HRZEHE T 20N R i I R E X H B 100 dL AR e R4
BRSO fELH B 80 d.

FiS W AE AR A i A AR ™ 4 [
A1 17 T 5 G 2 TR 23 0 A DL [ 25 i) Y
1 5 217 B O SO 45 o 9 A (R I &5 5 O A 1
P » A 4 W AR VR Wt B A AL DL
e T2 R (T ED) N ZE A 445, S1.S2 55 S5
I LAAE G 100 d 26 47 2 e R ML 8] 5 1 S35 S4
M EAA A 90 d 24 oA de HE R WA

31w

R AR A R T A T A8 0 A AR 4 B A7
FEP)AE R A AR iR AR, 5 O 28 S IR 2 5l Y
Jig Wi BRI AZTRZE L S i eI i SR 45 1 » T L4
FER W A A7 AV B . TR ) AR A BT AN TR
DA AR B R A AU N B S S

KA T B H 5w R 5 55 A OGRS,
R AR 1) 22 TP AR AR 7 W 2 v 2 A 3 I PR 24
PR T B Jot L il 5 2 5 i vp 2 5 A S R L A
WA R A 7 T S A G T L ) A A 3
DL DR TE A P A AR R . AR R X2 HTAE )
KM BT FE AR H TG B, 2008 ~ 2011 4E HY A7 AR YY)
SRS ) BIF 5 T PR 9 S 3 18 BHEy 34 RS . H
T TE 25 FHAE W W 35 F 52 b o B8 2 0 F 58 5 DG T3 3
T2 A W 1 A B SR AT BT[] % T A 2 Y T E
Wi R A 19 1 A6 P2 (Salvia miltiorrhiza f.
alba) 1 AR 2 R AR 3 A AR Yy bs e 1
(BFHZE S 1 AP S0 & &5 2 4R
FEAREE 1 AR AR AR R PRI R B A s A A 4 AR
T8 L P2 RV I R R RS 7 e Y TR AR
(1 J 4 BB E s HASFPFZS: i fm &5 7 &
KA BB AEAE B R 22 5 o VAR 7 op LA
W PESF S A RIGF 8 A ~11 Ay
B 56 E 7 NS T SR (Lycium barbarum 1)/,
FC5 FeRLEE B3 CHLAR 5K 23 R R i e 257 B Il R W)
FR) S0 3R T 48 100, SR G 22 T A B IO B A R M 7
SER T FEAR . A0 BRFS W (Isatis tinctoria ) FIFR
W (1. indigotica) 16— B #% 55 &1 F Hi W (GLs)
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AELX 7 A PAY 1 395 P 0 5 1 A 0 ) B SR DU ke
Z RGERIIEFE 552 B AR 7 o U REAR 4 3 4
25 I S H A PR SR SO 18] . AR WFSE I XS 5 A
Je A B8 AR DABE R B¢ T 4L O8 AR b L O 4
A HAERE A T S R B 12 B
B 75 A AR B A 8 BRI [R] 2 90~ 100

SE Wk

d Ze A7 ORI R o BUR AL TR .

WA+ i S PR IO P 5 0 A LT X AR R
AN B HEEORAN ™ o R A [ FEAS E 5 | B —
DX it 0 el PR BEAT £ e b . AW R B EE
Xt % Je AR AR RS A S 9 BB R AT TR A
S B S A SR RS R T 0 A e ST R S 1
R —RE R 25, MR s vk g e 4D B R
TE A5 T 6 R 2% B 1 S BN e KA. T %) A8
P RE T AE 57 o 5 | B R P I I 8 . B e AL
{1 B85 DA B AR R R ) R SR AR IR 1
A FLHE R 5 507 AR L GRS AR. BR
hMR R SR AR 0 A M O A R G 4 A
DX R PE 1 B A9F 50 B 5 A I 3 A el X AT LA
U b 5 Y 3 R DX R AT B A R X R gy
A 0y — FfRe R 9 1 ity o 08 JEL IR 0 194 8 5% 0T 72 AS
I GG TG (9 22 B 3 75 28X 7 M i3 5
PEAT 5T DG AS (] Jes B S 5 | o 38 V90 )i ik o 2L
X HCERIE 5 W A 2 5 H AR W R R o 1
B SR AR DG PEAT Sk — 22 I A 5T .
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