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W E R THIBE Lsatis indigotica Fort. SEHEFHXNMAMAESR, N 19 A RBRBER
MBREBERSETTERPR. EREH . FARABHEMREREER ET AR EMBREMHKE,
CIWEMARBETRERMAR BRSO D ERERSENESBWLARRERKE
ZHERBEZEZR. ARERZAGCEREEMER. REAMNERER  FTRBFEEHRERER
MR ESRSESTHRTEX. 2R FARITL. XM ERATEERERERR. ER
EHFEAFERBRERENRIARAEAR ERDLEH S LT RIEBRATRE.

k(@i BT RER MHEREFLTE BHMEE EWE BR

HY RN T+ FIERFE Isatis indigo-
tica Fort. (Cruciferae) i # 15 R0, £ & H
REEE.ER T ARMREERE. BEX,
— 26 S B0 B 5T A 4k & B, R TR) 7R 60 AR TR
25 b A R R A R AR R AR R R B A AR
BRER . FIMENANEREHBELER
BBAERFBNERILE XA FEER
L AT SR T % TAEENRKRKEHE.

AT BRI 7R R R B R B R

B, RATERE NGy PR E,
Nt HE MM HT T RENHR. BEMH
RERNSEARBREEHIES XN ESR
PrRfE—RE.

1 HREFE

L1 M. AHRERTR-FHKERES
iRV B Q=REE A3 SN I T T SN
MEIH. WFEH. LEH 19 MR
D.HMBEmENEE. FANKETKEHN
SO E S, D HON R SRR L |
BEARHBEERGHF —BHRHESTT R
WEERR, FEEKRFEANZ“REE
F BN NFE I Isatis indigotica Fort. (2 n=
14),

1.2 Kk

1.2.1 HREBHOWE . £ RWE R Eol
FREZAO.7Tcm HRESBREAET A,
LE ¥ DM T WS WAL FFE, X
FREFEHTBRHAAF A THAHERET
Y R HI OB BZ RS 88 4 (B = R BRHERD
60 CHt T, BF LA K .13 60 B i . FIZRIEAK S
A.FTEEX¥BHBETURERRENES
FAE . B 50% B i3 i, B2 JE M RL

KB HEGUESARE . BOUENE

50 A TR RL . R 6 B 108 W28 IE B B 1
M. HTEMME,
1.2.2 BEAIE SR HT: A IE B8
BEPRBUT 4 NFAEE: A-TE 8 R 1
HZ2EMA umB-ERESERRERZ
BALC-ZARERBSERHNARZE
SHD-ZaRERESERNARZE S
.

EHRGEREE DR B (Avera-
ge linkage )™, £ 5 18] BE B8 S BR G BE B8 - 7
P 525 2 8] BE B 5 SN P S A A A BE B 0 P
1A,

Dy =33d (X1, X)) /Nx Ny (ieCk jeC)
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BHARX N D= (NxDix+N.Dy.)/Nu
ZitE L SAS B4 AL B BUEE)S .15 B R
Ko Hreg R .
2 GRESH
2.1 HAHERFE.IIANBEHBRERS K
REFEMBEHRADNT - 2EREE, M, K
10~20 cm, H# 0.5~1 cm, RERKEL
BHREFA  AAELREAEEL, HE R
B RIE . ARk ER AT DO A e B RS AR A R
HEFl M R EMERENERER AL, E
Bk, FEEREAGA. QEHERG,
BMESER, RERECRERER. %
HWHEER  AREHRERERFER H
AL B R B R A b R R BE B RO 3K,
MERPNAEEHBHESHZTGR D,
£1 AEAFBEERHERSE

BERHES = HRSIE BSEES i HRSE
B BH—% 11 we  mHER
WE  BER 12 BE Bt
Z=M BEH% 13 me HitE—-8
BN BHR 14 m¥F B —R
Fs R 15 #H BHE—R
K8 BEYE 0 16 B MK
X BE-R 17 #wE &
HR #HR 18 MR R
wH  EEH 19 kB BE—&
TEH OBt

2.2 BEMBTEEIIATEAEHRER
BYIEAR AR A AT, U H R DT
TR K DRMELEER, BHRBHU
HARHEDEREFEREBEHROT  $R
R XEAR.ZAL . KHEE.ZARE.
MR EZ1.5~34 pm, FFEEE ., B AR,
HER.VERE BUAHE, ERNEHRHZ
B =Sk AR, AR DL B W 7RG B
HMETHREFTAEMREATLIREAR., R
MIARREFRRRARMEENFE, AFERF
B TR MR 2 ] ) 22 B SR L AE T MR A K
JINFN S B o TE B RLE B L B, DA & =4

.
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R Z 0B R PR G LB R MR IR SE AR

HaRFEETEHTUE SRARRUE,
2.3 BEOW-ZBHNERAFERERESR
HWEFEL APRER 4 MFIEEGK 2.
(PREAIYFEHE0HFES W

RAEDHFHSERAFREE D,

3 MNESHR

3.1 BEASHMWERER,H 19 M HERD
AWK ER, K GRZEERHEK, XHaHE
HREATR, MEARAGHERLNER R
AT UAARREEHORBEREN L
HREORESHR LR ERER — &
FERK., EAMEAAERNESEAERK
RO, FERAEMAIBEES LT SR
XA ESEPIEL T XMHAER
RERFWNFER, RIS FHBEFXBE—
ERELHBTHAENER, BRTXIME
FURRAEAHBEEE. X TRERARES LK
TR, RINENTREERED ERNEREY S
BEZRTHEEZERAR LHEGHPHX
4 §5- ADP % % ¥ £ 5% B 1L B8 (AGPase)™,

XL, AT AR — B EANH R ARER

ZREEENEYFRE RN LRLAR
M, EHESESBOLEE N A X HEN
KEPMER. ELRP  RIOVUUEATRE
BHANAKBREENEZ R BAXTARER
Z BB BEME, NRFARENM
®m.

£2 TARAMEHRSER

HRa#&S Al(pm) B(%)> C(%) D%

1 8.720 15. 28 12.78 2. 49
2 10. 058 15.44 12. 00 3.40
3 5.586 2. 44 2. 44 0

4 9. 148 21. 00 12. 00 7.13
5 10. 200 20. 00 17. 00 3. 00
6 5.100 3.09 3.09 0

7 5.913 3.95 3.52 0.43
8 9.620 15. 90 9.50 6. 04
9 5. 765 3.10 3.10 0

10 6. 392 3.20 3.20 0

11 8.578 12.58 9. 45 3.13
12 8.130 5. 50 5.17 0. 3%
13 9. 309 20.08 15.72 4. 36
14 - 9.112 11. 36 7.69 3. 67
15 9.776 16. 20 9. 46 4. 87
16 - 7.292 3.25 3. 25 0

17 8. 963 13. 40 9.10 4. 30
18 7.341 5.63 4.92 0.72
19 6. 485 7.98 6.18 1. 80
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R ERARIARWED, X5
AR, PR B, — SRR
FTHRTL 2B IIHENARE, BB AN
REAB R, B8 50%H w5 W,
RERARBHERT AU RITA R, TN E
AN SR B b RO B MR I L O 4 S R
BRI B H R AKS BIE K . K, AT
XAMEEMENE, SRRESERELE
L, ERBHERDAUEDHENEYR
B A REK+F X, AR AR A
BT B B R 5 B R O R B0 X R L &
ARLEMARBGE . RREHFEAR
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3.3 TEXMBREREMMEMREFR S, R
ERT LR B AFERS, L GH
G, ME SRS 3N EE S TIRE),
AREBERZEYRALZR, WA X/
ERZERAE—EFRMXME., BRI

A RBERANEBHANERRERELGRE
REBERNEZRE WHEREMRZE
HWHE RO EEER . M, A XRICRER
BRI R E REDT, RN ELE
AELBH—RIITRPIELIHREFF
M. UL ERWURINERESR, HF A
25 B ST R AR UE - A BB 2 6 T 3 O 4 25 41
MER.BZ . MHEREERHEALEET
EREBEFNMBRARNEENE L, N3
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Studies on Variation of Character and Microstructure of Indigoblue Woad Root
(Isatis indigotica) Among Different Cultivated Populations

Liu Sheng and Qiao Chuanzhuo (College of Pharmacy, Second Military Medical University, Shanghai
200433)

Abstract For the purpose to explore the variations occurred in the cultivation of Isatis indigotica
Fort. that may affect its pharmacognostic identification, 19 samples of Radix Isatidis from different cultivat-
ed populations were collected and examined. On characteristic features, these samples could be classified into
two categorys: those that were gummy and those that were starchy. On microstructural examination they
were essentially similar, but with different sizes of starch grains and ratio between the number of compound-
ed starch grains to the number of total starch grains. Result of clustering analysis showed that the variations
of starch grains and change of character were interrelated. Experiment of field cultivation in different locali-
ties proved that the variation might be genetically related. In addition, polarizing phenomenon could be ob-
served in all starch grains of different samples. Semi-compound starch grains or multihilum simple starch
grains were not found by polarizing microscope.
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