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[ Abstract ] Objective: To analyze correlation of quality and cadmium content in Chuanxiong Rhizoma
herb and its germplasm, in order to provide a scientific basis for breeding of this herb and solving its problem of
cadmium content exceeds bid. Method: Six different germplasm of Chuanxiong Rhizoma in Sichuan province were
collected for multipoint comparison field experiment. Different germplasm corresponding biological yield of
Chuanxiong Rhizoma medicinal materials, component content (extract, volatile oil and ferulic acid) and cadmium
content combined with three different kinds of corresponding medicinal materials quality were determined,
correlation between quality and cadmium content of Chuanxiong Rhizoma with its germplasm. Result: Quality of

Chuanxiong Rhizoma with different germplasm had some differences, Chuanxiong Rhizoma with germplasm of Z-6
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(Wawushan town, Hoanya county, Meishan city) had a relatively good quality, followed by herbs with germplasm
of Z-1 (Aoping town) and Z-2 ( Chongzhou city), quality of herbs with germplasm of Z-5 ( Xiaoyudong town of
Pengzhou city) was relatively poor. The content of cadmium in six different germplasm itself was the range of 0. 31-
2.10 mg -kg "', and cadmium content in its corresponding herb was 0. 23-0. 59 mg -kg ™', there was no significant
correlation of cadmium content between herb and germplasm (r =0.585, P =0.223). Conclusion; There are
some differences among quality of Chuanxiong Rhizoma with different germplasm, there is little effect of germplasm

on the content of cadmium in Chuanxiong Rhizoma, but effect of geographical factors on cadmium content in

Chuanxiong Rhizoma is obvious.

[ Key words |

SR T (i fe A B 2) "2 wkse 8, 1 F i
SRS M RS Lk T T 2R R L 2R AR
PR IR R S EIRR SE . IR 25 80 B S IE
1152 38 ELA ) e A T R B AR D LA R
G W2 RS R RS LRSS R P R,
PR RS S N R T, RAES I HE
B N S P R, VIO VTG L H R R
7, BT A 90% [ I,
A VR E SR N 71 K R AR, 1] R
DAL £ 1 A T sk T i A ) 0 6 R 58 97, ) T £
POIE B (L 2 REpE .

AR B A S 3 [ P B 25 2 K S 2 A
FURKSE {5 20 H 22 90 4F £& LK 46 0 s H: 7 4 8 4
i AR (<0.30 mg-kg ) T B B N, R
T 259 4t X AM RS L BA I
o S IS A, 0N 2 b R i
HoBE 1 pH AETE—SEREHED IS B 25 4
A B R O T 9 8 A DL AR L EL DU I 48 P9 R )
I B 1125 24 6 5 ik 43 T 6 L R, AR S 50 3 o AT
FEBIF T, 30 112 10 R % o b 55 HC b R (9 A
e, g I R A R A 1)

'S % .,
1

1200 F 41 e 2800 AH 35 4% (% 1260 Infinity #Y
FRUE 3 3R 25, 1260DAD 780 6 1 %8 | 5 (6 22 £ 48
v ]) ,DZKW-4 AU H -5 15 7K i AR (b b 24 Al
IERARAT) o MTEARMERE R (WA &2
s G 36 A6 0 B, iE45- GBWO8612 ) |, Bl 51 i Xof IR iy (&
HBHw o5 A DB A BRA AL S A-002-120911, 4
HPLC K, 4l 5 =98% ) , B 5 o0 (5 33 4, H: 4% 3 7
¥k o Brali, 2013 45 7 T 4R )1 48 32 M T RO
F(Z-1) 52T L8 (Z-2) , By 3500 0 1] B oK g
B(Z-3) M e 1T I (Z2-4) , 52 JH i /) fa T] 4A
(Z-5) , JE s P BBC 2 (B (Z2-6) 35 6 4y AN TR Fh

- 18 -

Chuanxiong Rhizoma; germplasm; cadmium; extract; volatile oil; ferulic acid

JT )1 2 A, 8 S o B 2 K R AR S E R
DR )N & Ligusticum chuanxiong B 2275 o IR
BEIG R FICE TR % (3 ~5 C) h{RfF, IF T 8
A A5 50 F 091 A8 B2 N T BOTBE L JE LT gk 7 A
HEAT T ORE 2 Fl i 22 07 T K H 3 B 5T, 150 /D
X AL 10 m* 54T 3 %k, 45— R4 B, 2014 4E 5
AR, BA /DX BEVLR AR 30 AR )1 R 1 6y
FE A, BRI 55 R B 2 5 2 BE 1, 8 i, 2 60
H i, dil Bk A, 2 AT AH ¢/ B i e, Bl R
Microsoft Excel 2013 1 SPSS 13.0 #:47 T 45 11 F1 4b
AT o

2 HEE54ER

2.1 AEWYr-a KR T 55 CHET 1L K
JHUAR, R FE I 4 B30T G o

2.2 EHEHETENE  ZBIEMNIE RFBBE B
W3O AT RO . B [ 24 8) 2010 4F iz — #B
B 5 X B et I 7 i AT O

2.2.1 WGEFAME ST AE 1 400 W, 2 g
0.95 Lemin ™' B3 &8 0.90 L-min ', BH W
# 13.8 L - min~', UF Zh B R £ FE & B R
30 remin T, FE R IREE 3 C, BT 40 s, A
3.

2.2.2 GRARUEAE AR WA K% 8 U T R AR
HEVR R 0. 1 mL, H] 2% A8 R 1% WO RIS 1 mL 35 5%
1 pg W, BN ,0 ~5 CIAE

2.2.3 ARuEM LS 3 RS A R U A A
B B, FH 2% i R VS VR R T R R SR W . )
SIRE WL 10 WL A B R 0 WO
A UL A SR YA bR, BT i R E A R A AR, A5 8] IE O R
Y =3 359X +18(r=0.999) , £kt 0 ~50 pg-L ™'
2.2.4 {0 WA RS PR OE R AR OR
0.5 g, B RIUH LI M HEN , INEH IR 7 mL IR 2],
WCEZ 1 h 5, BOE OB E R Y (B35 1 600 W
28 6 min i EFHE 120 C,FFLE S5 min; £ 5 min ji 5



522 B4 6 )
2016 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 6
Mar. ,2016

F+Z 160 °C ,#F4E 10 min; £ 5 min JRE T+ = 185 C,
22 25 min) . W T RRHERRE TN E,
FER U, FHK 5L 7 I8 W 22 25 mL S, inok €
BWEZIE 5, AT

2.3 EEMERLYM S ENE RO EZ )
2010 4 i —H N E5 W0F J7 20 5E .

2.4 MRS ENE S E 2582010 48
JiR— PR B 3 X D 2k oK 28 A R SR IO DI E .
2.5 BB S EME ST E 2582010 48
Ji— N5 3T 7 2 AT E

2.5.1 4% %4 Kromasil C 4% (4.6 mm x
250 mm,5 pm) , Y s AHHBE-1% SRR (30:70)
G 3% 1 321 nm,Y3# 1.0 mLemin ™' AR 30 °C,
PR 10 pl, WK 1,

5 10 15 20 25
t/min

AL XTI B B s 1 BT B R
B 1 JIIE HPLC
Fig.1 HPLC chromatograms of Chuanxiong Rhizoma

2.5.2  XFHRARISWRAWIAS ORE AR BT B R X IR
i 100 g, B 5 mL g @R, in 70% W s i JF:
ER BRI A A,

2.5.3 HMESMIEWAEIE O B PR IO FE A 2 R R
RO P50 ) 0.5 g, B HIEEHEIE I b, 6 % m A
70% W 50 mL, %5 %€ J5 B E Bt i, KT i A1 30
min, {4 BRE R, 70% B R R Uk Y A
PRA],EE B WM, 200,45 pm AL ok R g
L Eug e, B .

2.5.4  FRufEdh gl R B OO IR 2,
5,10,15,20 wL #% 2.5.1 TR 25400 22 , L) B) 260 iz
W T FRBRL A R A A b, R S O A A A, 45 [ 05
FEY =27.885X — 1.149 (r =0.999 9), & 1 5 [
0.04 ~0.50 pg,

2.6 REXEERITE  FEAIESH TNk
P RIS 9 MR 22 275 5 51 G TR 3 80 S R Ik
JE B THE AR 8 AR R SC IR B AT HEY

2.6.1 ZH)JpHIMESE A o DS, BAFEG
A om AVENFEAR, W ZH B 1 A TPF BT 751, i
(X, (i=1,2,3-n3k=1,23--m) ,n=37,m=5,
2.6.2 JRIREUEAS B BN TE] S Y B G B AN
b AR Y, =X, /X, IR X, R n SRR A
kSRR M

2.6.3 CHEAREGHHE AN T EILS %P5 M
RSP IR IR R BEE A X (1) M(2) 35

Amin + pAmax
|Y, - Y, |+ pAmax

f:m = (1)

A'min + pA'max
|Y, - Y, |+pA max
Amin=1Y, -V, | ,Amax = 1Y, -V, |, — B
p =0. SEIA] 3 2 73 B R EOR
2.6.4 XEKEIE  MXTRILSHF IR E
ZH A R i 2 5X(3) T (4) 5

1 moo
Ty = gzhlfu\) (3)

gi(l) = (2)

1 mo
Fiy = ;2;,:15’”“) (4)

ro A B x, XS x, B OCHR 5
PR N7 9 SQBR BE -3 OCHR B (B OCHR B . r, MR
1, U0 B A G
2.6.5 AHXFREREEE EAEVEA BTV
BT S RS 2% I 5 JC Bk B AR B S KAE, [R] B 2R
ZSHFIN R Bo/ME, A r =1,/
(riy + i) R
2.7 OR[E RPN ES 250 BT i Ay A AR R
1 ~3 . RREFE(Z-1,2-2,2-3,2-4,7-5,7-6) %t i J1]
2 b T i Y A X G B BE 43 i A 0..867, 0. 804,
0.778,0.778,0.777,0.900, %550 Z-6 = (JH 1L
TR B FC R L ) 11525 oS 0L 14 )1 55 24 b Jo
AR AL, WO Z-1 5 (% 1) fil 22 5
(ST LT ) BN 5 25%E , 2-5 5 (32 )M 1T /) £
L) 25 o il 7 1155 245 0 o R G B 2%
2.8 FESEANT W AN [ E  R G N )1 A 2
M ER &, WK 4. G5 6 4 A R R BT b 6 i
43 %00.31 ~2.10 mg-kg ™', SPSS 13. 0 J5 2543 ¥7 i
IRZEFE L (P <0.01) o AS[a]Fif 5T 6] g 1125 245 #F
AR R 800.23 ~0.59 mg-kg ' R Z-3 B (X
N E KSR Ab, AN 8] 77 HiuAH [R] Fl ST % B2 )1 25 25 44
TR R 22 T, 2 M T BT AR R BT X R

.19 .



5522 55 6 FEXEAFFEHRE Vol.22,No. 6
2016 4£ 3 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2016

®1 FEMBINSHHORES R

Table 1 Quality analysis of Chuanxiong Rhizoma medicinal materials with different germplasm

g % i o 5 7o/ kg 667 m 72 B/ % & /mLg ™! BT BLR / %o &/ mg-kg ™!
JE LT 7k 75 4 Z-1 364.22 35.68 0.43 0.30 0.59
72 311.12 33.01 0.35 0. 45 0.55
73 297. 43 33.45 0. 50 0.39 0.53
74 321.81 30. 46 0. 45 0.41 0.51
Z-5 244.58 34.12 0.23 0. 40 0. 50
7-6 283.59 29.02 0. 60 0.29 0.57
PN T RO Z-1 189. 09 30. 44 0.70 0. 54 0.28
72 253.56 31.97 0. 65 0. 46 0.38
73 287. 41 34.61 0. 40 0.42 0.54
74 257. 14 30. 12 0.55 0.50 0. 48
Z-5 231. 49 29.11 0. 50 0.42 0. 40
76 212.37 30.22 0. 60 0.32 0.23

R2 FNHBATFIEANTFRASEFINRKAMSXEKE

Table 2 Correlation coefficient and correlation degree of evaluation unit sequence relative to optimal reference sequence

72 b o o Jr i By ¥ % o] 253 1 i
K 754 Z-1 0. 850 1.174 1.276 1.026 1.110
FOE A Z-1 0.726 1. 000 1. 080 1.251 0.779
Kk 774 72 1.116 1.363 0. 986 1. 205 1.230
FOT-4 Z-2 1.111 1.250 1. 100 1.554 1.284
K 77 4 73 1.285 1. 408 1. 546 1. 444 1.234
FOP 4 Z-3 1. 304 1.241 1.151 1.387 1.262
Kk 741 74 1.092 1.461 1.319 1. 540 1.325
P 74 1.310 1.304 1.364 1. 106 1.354
Kk 4 z-5 1.468 1.078 0.817 1.259 1.395
HOT- 4 Z-5 1. 199 1.340 1.531 1. 460 1. 144
K 548 7-6 1.266 1. 491 0.974 1.038 1.228
FOP- 4 7-6 0. 859 1. 084 1.388 0. 860 0.527

F3 HNBERFIBENMTERESERFIINIERYUEXKE

Table 3 Correlation coefficient and correlation degree of evaluation unit sequence relative to the worst reference sequence

7= X o 5 7 @2y R o] 28 1% i
Tk 75 Z-1 0. 092 0. 206 0.277 0. 140 0.173
P4 Z-1 0. 068 0.131 0. 160 0.257 0.078
Tk F548 72 0.176 0.373 0.127 0.224 0.241
HOP 72 0. 174 0.256 0. 168 1. 000 0.285
K 4 7-3 0.285 0. 447 0.943 0.523 0.244
HhOP 7-3 0.304 0.249 0.193 0.411 0.266
Kk 754 74 0. 165 0.567 0. 320 0. 905 0.327
FOP 4 74 0.310 0. 304 0.376 0.171 0.362
Tk 74 75 0. 590 0. 159 0. 085 0.263 0. 423
HOP 7-5 0. 220 0. 344 0. 848 0. 565 0. 189
Kk 7 4 7-6 0. 269 0. 664 0. 123 0. 144 0. 240
o QR 7-6 0. 094 0.162 0.413 0. 094 0. 041
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Table 4 Cadmium content in different kinds of Chuanxiong

Rhizoma germplasm and its corresponding medicinal materials

mg-kg ™!

ML s R || T &S R 2k
A 0.80 0.59 ||KFHEH Z1 0.80 0.28
72 .92  0.55 72 .92  0.38

Z-3 1.34  0.53 73 1.34  0.54

Z4  0.31  0.51 Z-4  0.31 0.48

75 2.10  0.50 7-5 2.10  0.40

Z6  0.81 0.57 Z6  0.81 0.23
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