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Analyses on pyrethrins content and agronomic traits of autotetraploid lines of Pyrethrum
cinerariifolium in flowering stage ZHANG Xiao-xia, GAO Shan-lin®, GAO Yan-li, SHAO Chun-
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Abstract: The contents of pyrethrins, pyrethrins I and pyrethrins I in dry capitula of sixteen autotetra-
ploid lines of Pyrethrum cinerariifolium (Trev.) Vis. were determined by RP-HPLC method, and the
dynamic changing law of pyrethrins content and agronomic traits of autotetraploid lines were also
analyzed. The results showed that the pyrethrins content in dry capitula of autotetraploid lines reached the
highest at initial flowering stage of tubular florets, in which the pyrethrins content in dry capitula of
eleven autotetraploid lines was higher than that of diploid line. The pyrethrins content in seven
autotetraploid lines was higher than 1.4% , and reached the criterion of first-class capitula. The bolting
stem and inflorescences of autotetraploid lines obviously appeared agronomic traits of polyploid, for
example, short bolting stem, large floral disc diameter and high yield of dry capitula. The yield of dry
capitula of autotetraploid lines of P. cinerariifolium will be increased by the reasonable close planting.
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HE A B B, B E T F1AERR B35 [ IR T
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1.1 ##

HEIR Y B A8 6 B 28 [ Pyrethrum cinerariifolium
(Trev. ) Vis. ) A4 R V5 05 bk R A FAE T
R 2GR R LI . B ROK IR B RIS
gl 16 N RIEmAEAEHE R R C -5, C -6,
C-8.C=10,C-11,C-13, TB-1,6-3,6-
11.6-125-45-65-1H-6 H-15filH-9,
LA AHRAE R X R (CK) o BRI E T
WiE S ABRERIK,IET 9 ABREKRH, W4
A%ES AAEN.

Sz FH Agilent 1100 LC B 380 tB a5y 56
[ Agilent 247l 5 i, 3% 1100 F R RN
T SEH Agilent fb23 TAEY , XM EEH (G
a3 Tedia A B A7) P B (FRRAE, YL DU
BHEAPRAFIAEF) gk (MR E KRB Mo
INEIETE) , HoAR A B A A dl. B RS bR AR
By e rp R B S AR S B g T B, BBk g

SRR S54.78% P BBBRERI(Py)EE
%5 35.66% KRR T (Py 1) & RN 19.12%,
WARER B & B AOAC B 543 # 5 i 936. 05
SrHTiEH «
1.2 Hik
1.2.1 B RFHEGRRASHF %
1.2.1.1 WAEBRNLH TS RBEBRER R
FRVEHE 10 pLORE N 9. 240 mg) , I B
HEAZE 1.00 mL, IBA)E R E 0. 50 mL, I H
EFVCE AL 2. 00 mL, BPEHE N 1.265 ¢ - L7
g B e B B AR VRIS WL 20 BRE  R B BB T ik
i 4 £ e B e B B AR ME VA WK 0. 750 0, 0. 500 0,
0.250 0. 0.125 0.0.062 5 f10.015 0 mL, FH B

AE 1.00 mL, BJF8HRE 550 1.265, 0.949,
0.633.0.316. 0.158. 0.079 #10.019 g - L™ .84
B th G MEATE i R TI R BR IS W KSR LA LAt
BB 20 L, & T 50 S 347 = B0
MRS BRI 2

i % 4. S8 HH € 3% A 24 Hypersil ODS2
(Cyp) (4.6 mm x 150 mm, 5 pm) , I ZIEM
KBRSV . BB YeBik , SRR T 9.0 ~
15 min, R4 5 48% 2} ;15 ~30 min, & 4%
58% Z.Ji ;30 ~ 65 min, (KT 63% Z . iR
40 °C ,Fi% 0.8 mL « min~" BMBEK 240 nm™ 3t
FEEE 20 WL, A3 ArEtEA 65 min,
1.2.1.2 PERWBBRAATFE EZREEN
(HEEREE, hZESROEFFalE) . F5IR%E
T (FRIEE L) EREHF B (1 RER
T SERIETF R (FRIE TR 3 RERE
TR0 ERAEFE OB (FORAE PR, 172 MR
TR FEAER I RIS T 5 3L
(ERIEBA, BAEEERA) RERRAN(E
RGBT, T 5 G5 %) 2% 8 At 451
KA AR A AR A & 16 AR TR A AR R B
SORAEE, THRIPMTEE BRI TRRAR0.1 ¢,
=T AEEIBMT, A 20 mL FEE, T 75 CKH
AR B B 15 min, %A G 38, 38UH 0. 45 pm
LIRS FL YR U, B 75 R I B AR S BR BB . B
20 wL B 5 SR BOR, b v 2R 00 B SO .3 A%
#7847 RP - HPLC 4347,
1.2.1.3 FE¥FEE HEESE BERETK
VIR B R A TR AR E R R O, B SR B
BE 6 K, ¥ B3R5 AT R BRI A1 8T 3T
& RSD,

T s - BUERIRAE FF I A B i L FERR SR %8
— REAE R S SR IO , 7 G A 1T 43 TS R
J5 0.4.8.12,16.20 124 h ¥ BRI R
R A ST, TR RSD,

BE S SRS RIEFBIHINEE
W 35 AR TAEMER 0. 1 g, FATHREL 6 K, 205
5&1@?,Hiﬁéiﬁ%ﬁiﬁﬁ%i&ﬂﬁﬁéﬁéﬁﬁ,ﬁﬁ
RSD, ‘

]y e 52 R B PRI EL IBR L BE TR 2 B
REFFBAE AR T MK 0.05 g, BT HE
MR, I BB RASERIRMES W 30 pL (1.265

-
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~ g+ L7, PATRE 6 SIS REE A BB 20 mL,

& R S 3RIU EE A PR AN, 4 B R R
R EGEFAHTRBBA AT, 11 RSD,
1.2.2 FBRRELHEKeGR T 5k

1.2.2.1 HERZHERNOWEFE RBCEHRM
W7 EE % ERR B35 A5 A 16 /> Ja] I8 I0 A5 1k
WRARBATIELAZ RN, T4 AZES5 AAER
HAWEEHNERETE (N EERRZIIHE
HAZ) AR ER BN Bk E R
FFHARH BB S AR ER =1/4n x4’ , Rp d
HBHRERER, B —HRRSEI 10 AT
WE o

1.2.2.2 RFRZERMIT  EERIEF B
W, SRIBFEHLIBURE 0 8 E AR R 36 A5 A 16 4~
3R PO R 2R S0 M EAMRINAERT B2 R IE G
FRATRE.

1.3 ¥iEtw :

K H Excel 3{ERE . DLRBR RABAREE K
T BR (6 T BLZAN) AR, LA B i 35 ik
BB (pg) NEARSRHEAT DR 407 , 15 21 LR R 35 Ak
PRt 2 7R ; LA Py T AR ¥4 16 B ( cinerin T |
pyrethrin I Fl jasmolin I 3 MEHEIFZ ) R L5,
DIARHEIR I Py 1 &8 (pg) HBE A bR 17 Bl 43
P, 153 Py I AndE R 2 LA Py I A v o7 R e 1
A (cinerin II \pyrethrin Il F1 jasmolin Il 3 /M R >
) AP, SRS W Py 1 & & (pg) ik
WREEAT AT, 1558 Py D ARMERM R AR, $RHBAE
vt €0 T 0 TELT R 5 5 M 4 AT O 0 TR AR A L9
HERmPERTHSE,

HHE AR 2RIV B E AR 22, O
A Duncan KiBEE#1T 2 5 B E MR (P =0.05),

2 HRAGH

2.1 BRAWNERP-HPLC WEMAZEELERER

B B AR R AR I ik, 188 T MR
KW (Py’s) JRBRILAGER I(Py 1) FLEBR B35 g 11
(Py ) By IEIE TR L BR H 3G T bR o 74 T 194 Bl 1
FFEN ¥ =106 065x +991.79 ,R* =0. 999 9,%‘&?@
FElC 0. 380 ~25.308 pg; &R B35 1 i[5 7 72

Ay =4 318.3x +348.05,R* =0.999 9, Vi [ K
0.247 ~16.475 ug; BB HAGEE T BB E H RN
y=7 140.5x +644.33 R* =0.999 3, LR¥:E N
0.133 ~8.833 pg,

% B SEI H, RABR 4G R T 2 0 i BN
4584.6, RSD 7 0.45% ; Py I B ¢ ¥y ¢ 1 1 KN
2732.3, RSD 3 0.72% ; Py 1 iy % ¥ 0 g B Ky
1 852.3,RSD %5 0.29% , FaEtescirh, Sk gy
BRI RN 4 621.1,RSD 5 0.30% ;Py 1 1
s R 2 774.0,RSD F7 0.32% ; Py [ 1HF-34
WA 1 847.1 RSD 4 0.24% , EE LR,
SERAUERIN &' N 0.738% ,RSD 1 1.46% ;
Py I (V& & K0.577% ,RSD H4.1.79% ; Py I iy
FHEEN0.161% ,RSD F} 1.69% , [l KL
th, SEH [E ik R 5 5] 99.83% ,RSD 4 1.90% , &
FEFHRERRY KA RP - HPLC Sl (46
R g TR SR U RR Py T M Py T IK &
B, LR RERE EEN R, e RIR A
BHEFERNER,

BRI A RER MW, TEROE A0 T ALl e
M RTE 24 h WEARKFRE. BRRHEHY
HEHEER0.380 ~25.308 g Py I Wit HE B A
0.247 ~16.475 pg.Py Il iy#EkE R4 0. 133 ~ 8. 833
pe, EHHEBUENEAUEXRZRR T, 2T LRIF
B, A S vh R T S VR LB R 4G T Py T A Py T
W IE RN
2.2 HUBRBAFEHERHFEESENHTET
miE | |

PAEIFERR 36 — A% (CK) e A R puf5 VR Bk &R
C-5.C-13MTB -1 HBFEXE, 47 T AR
BAGEAF B SBR R 3 mE & 8 R H A M
BERLE L, BB UES, AR RE T
PHBEREEER S BEEADRH— 8 B,
HTEREFF BRI BIR KM, WG, B R
SRR TR, BT 90% LA _F /5 535 BE 5
B RTE H IR A SARAE T /IME T 5B S48 1 g
FLEMNMEFERESEHBRENEZERESS BB R
M S BB E BN, BRSNS T e
THERA B A R R AN 4 WA 6 AL T 7 A B R A4
o BPRRIL, BTEIR A/ ME T Bt A Kt
B (200 B0 = A R AE T ORI ) e TE 2 i R P Bk
HAGWERREAE B T AR — 2B, JF
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F1 F2 F3 F4 F5 F6 F7 F8
{E# Florescence

—e— —4#{k Diploid (CK); —o— R MAF KR FH C - 13 Auto-
tetraploid line C —13; —m— [ PUFE A #E R C — 15 Autotetraploid line
C-15; —O— FE %R F TB - 1 Autotetraploid line TB -1.

Fl. Z2E %3 Bud stage; F2: 3% ARIEFFHCEH Flowering stage of ligulate
flowers; F3: ZFARAEZETTHA First flowering stage of tubular florets; F4:
2R AEFF TP Initial flowering stage of tubular florets; F5: BRI
HEE ] Full flowering stage of tubular florets; F6: F KB Later
flowering stage; F7: T IH Ovary filling mature stage; F8. BHR
R Achene mature stage. C-5,C-13;: fi1.0 g LUk ALE
Ab38 12 h B SIRE M R RRER Autotetraploid lines induced by
1.0 g - L™! colchicine for 12 h; TB—1: JA1.0 g - L™ Bk Al 403
24 h 755 2k 75 i [F B VU 4% /A Bk & Autotetraploid line induced by 1.0
g + L! colchicine for 24 h.

1 AERHFEHFARRETEPERARHESROEL
Fig. 1 Changes of pyrethrins content in dry capitula of Pyrethrum
cinerariifolium (Trev. ) Vis. in different flowering stages

Hh i NS ST CEPRAE TR TR A 33 SR ) L o
i, 3o P B TR B S TR A , Bk U T T R SR
FMeo BOEAERR B ERRAETF OIS A B R 35 TR Y
B R, R A B A I B RO
2.3 AEBRRBEBREERIH

2.3.1 HFHRLHK ALKRIREFE RN
R I ER AR R B RN Y
BONRERRAEL =R RE 1 R 1ATEH, A
4% U3 R UR A Ak RAEBE (N R B BT A%
R (CK) ,16 NRIVE TSR PAE 12 TMHRRIIE
HHAKRT A, R A A TR GUEIR
1 1 AR L 38 X BR B8 B LR, 16 L AERR
H1% PR PO vk 2R 0 S AR AL TR BOY MR T A,
(EL R R PO A5 A bk R TR B R BN T A U
a4 PR, 16 AR I AF A BR R PR 12 Ak
RIS BB T 45K, PR TB -1 |H,
T AEMRE 1. 88 i

2.3.2 RAGRLER  ERIETTHAH, SR
135 AR (CK) FFIYR U AS vk R TR R AR |

F1 ZWEN E%Fﬁfﬁﬁ:ﬁ‘ﬁ;( CK) #E B U AHk RN ERH AR SR LR
Table 1 Comparison of agronomic traits of bolting stem of autotetraploid lines and diploid plants( CK) of Pyrethrum cinerariifolium { Trev. }

Vis. at bud stage'!

/em £/ mm A 5 N -
ﬁfj;) Eiﬁh%af #:D%xﬁjtfr of Nufbﬁﬁgbo%ing ﬁBLﬁ%ﬁE«iﬁ ﬁrﬁk iﬁi?})/l;n:l %%ze%i/offﬁu;e?m ’
bolting stem bolting stem stem per plant bolting stem

CK 62.20 £2.90a 3.40 +£0.11h 90.0 £6.72a 3.10 +0.57g 0.2523 49.17
c-5 49.70 £2.79¢ 4.45 +£0.13¢ 19.30 £2.45j 3.30 +0.82¢ 0.062 5 45.31
C-6 59.50 +2.07b 4.19 +0.12d 82.60 +5.83b 3.90 £0.57b 0.2500 57.30
C-8 54.50 +1.78cd 5.58 £0.10a 20.60 £2.22j 3.00 £0.00h. 0.062 5 43.97
c-10 43.40 £1.71f 2.75 +£0.32j 20.50 £2.92j 3.10 £0.32gh 0.062 5 45.21
c-11 52.15 +2.68d 3.61 +0.23g 20.00 £2.65j 3.00+0.23h 0.057 6 46.32
C-13 47.60 +1.96e 3.97 £0.26e 21.40 +3.31jj 4.00 +0.00b 0.062 5 60.90
TB-1 56.45 +2.56¢ 3.98 +0.18e 59.70 £3.34c 3.70 £0.06¢c 0.136 2 72.12
6-3 58.40 +1.75b 3.64 +0.09g 34.20 +£3. 12fg 2.60 £0.52i 0.084 1 47.02
6-11 58.50 +2.51b 3.80 +0.13f 31.00 £2.62¢h 3.30 £0.67e 0.084 1 54.09
6-12 58.50 £2.42b 4.68 £0.18b 35.80 2. 82f 4,00 +0.47b 0.1225 51.98
5-4 42.10 £2.60f 3.86 0. 10ef 24.30 +2.54i 4.40 +0.84a 0.072 9 65.22
5-6 59.70 £4.03b 4.20£0.09d 41.70 £3.50e 3.20 +£0.42f 0.1225 48.44
5-1 55.30 £1.49¢ 4.27 +0.11d 29.10 +2.77h 3.90£0.57b 0.0900 56.07
H-6 52.90 +1.66d 3.38 £0.29h 11.20 £2.30k 3.00 £0.47h 0.025 6 58.36
H-15 52.25 £3.24d 3.14 £0.21i 32.30 £3.09g 3.10 £0.88g 0.090 0 49.47
H-9 49.85x1.72e¢ 3.92+£0.07f 56.30 £4.26d 3.40 +£0.35d 0.156 3 54.46

D [ 5 e 9 4 |7 5 £ 3% 7% Duncan BB 7E P =0.05 5K F | 3% B R B % The same letters in the same column indicate no significant difference at

P =0.05 level by Duncan’ s test. D CK. —4%kk & Diploid line; C

-5,C-6,C-8,C-10,C-11,C-13; fi1.0 g - L' B/AK 402

12 hiES RS M B PIfE &Rk R Autotetraploid lines induced by 1.0 g - L-! colchicine for 12 h; TB -1; Fi1.0 g - L™V Bk/K Ml AL 24 b %

SRR R AE AR R Autotetraploid line induced by 1.0 g - Lt

colchicine for24 h; 6 -3, 6-11,6-12; Fi1.0 g - LUkl & Ab B

36 h E KB R FIE AR R Autotetraploid lines induced by 1.0 g - L~ colchicine for 36 h; 5 -4, 5-6,5-1; Fi2.0 g - L™ Bkl
AbEE12 h P RS F BEPUAS Bk & Autotetraploid lines induced by 2.0 g + L™" colchicine for 12 h; H~6, H-15, H-9: 2.0 g - LUk
RANZ AL R 24 h B FIRE A ERILAE AR R Autotetraploid lines induced by 2.0 g - L ! colchicine for 24 h.
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e e EFTREAEE TS EREZ2, B
F2AILIE L, 1E 16 MRBELFERR S, A 12 4
BERTFREEHBRT 5K (CK) , k2
—fER 615, C-5,C-8,C-13,TB-1,
6-3.6-11,6-12.5-4.5-65-1f1H-9%
N ARRTIRFRERKNGS, BFRHEEKRT
1.5 cm, FAEAFERAG, AKGE, Fa¥WT
Frh—RACKIBRAE () TR e S R _ESE o B
T RV H

mR2 B LLE L, £ 16 SRR Rk R
8 5 AMRR M RIEF T R R X A 2. 50 F5 L
b0 ATAEM 3T BB 3R LU 45 20 BUB R 7= 4 5k
B8 T HAER BB AU T B, RN
fEEBREHF C-5,C-8,C-13TB-1.6-3.6 -11,
6-12.5-4.5-6 15 -1 % 10 bk Rl 3 & B4
FL, BABUN T 267 8 AN X B x R 2. 00 5 1L |,
PRBL T RIYR YRS Ak 2R B3R 3 0 T
2.4 ARBAFRREERMEEEKRNONS HE
i

ERIETFBAIN, 16 A~ FEBR 1 55 1) 93 I A5 44

BARM TR NSRS BN ES R AL, &
#£3 W, 16 MRIR NG AR T 8 MR
HERE SR BES T AR (CK) , RERIAE T
A 1.91 4%, 16 MRS RbR R PAE 7 48k
Z(C-5.-8.C-10,C-11.TB-1.5-6#
H-9) FHHMERRFHEERRT 1.4% , 58—
PR R BT

BT, ST i 7 b B A5 8 4R B
Py I #1 Py D & AR, KM 16 A E7ERR &
HRBE AR R, B 4 MER(C-10 (C-11,
TB -1 F H -9) AL IR MG & B AN B 5
FofEE W H Py I (&85 Py I RYA BARY, 4F
£ SR R I R BRI R R A B A
th#,

126 3 B TR R AR B B B Y
FEg ARER 3 PIBAE T L, 16 AN RIVE DUk R
Il A B T AR (CK) R B BT
Bapeg R, Hob R MU ARR R TB - 1 ERR%
B B frn , N AR R M 6. 24 £,

%2 EREFFVHAERBE 46 CK) MRREEEERNEFRZHER LR
Table 2 Comparison of agronomic traits of inflorescences of aiutotetraploid lines and diploid plants of Pyrethrum cinerariifolium ( Trev. ) Vis.

at initial flowering stage of tubular florets'! )

#hR? AR/ om BB ¢ T L AR/l - b2
Line® Diameter of floral disc Fresh weight per flower Dry weight per flower Yield of dry flower
CK 1.22 +0.07g 0.58 +0.06g 0.13 £0.01i 6.39
Cc-5 1.96 +0.13a 1.44 +0.24¢ 0.30 £0.05e 13.59
C-6 1.36 £0.03f 0.91 +0.15e 0.18 £0.04¢g 10.31
c-8 1.93 £0.09a 1.94 £0.23a 0.36 £0.03ab - 15.83
C-10 1.16 £0.05gh 0.77 +0.06f 0.16 £0.01gh 7.23
C-11 1.17 £0.03gh 0.66 +0.68fg 0.15 £0.01hi 6.95
C-13 1.62 +0.06de 1.27 £0.14d 0.22 £0.02f 13.40
TB -1 1.73 £0.04b 1.43 £0.32¢ 0.29 +0.04de 20.91
6-3 1.70 £0.04bc 1.65 £0.08b 0.30 £0.01de 14.10
6-11 1.63 £0.05¢d 1.62 +0.06b 0.33 £0.02bc 17.85
6-12 1.61 £0.04de 1.84 +0.13a 0.36 £0.02ab 18.71
5-4 1.54 £0.06e 1.59 +0.07b 0.28 £0.02e 18.26
5-6 1.72 £0.06b 1.60 £0.05b 0.33 £0.03cd 15.98
5-1 1.75 £0.06b 1.85 £0.06a 0.37 £0.02a 20.75
H-6 1.14 £0.20h 0.71 +0. 10fg 0.15 £0.01hi 8.75
H-15 1.20 £0.09gh 0.75 £0.10f 0.14 £0.06hi 6.93
H-9 1.66 +0.07¢ 1.14 £0.25de 0.21 +0.02f 11.44

D R 5 & M ] 8 %R Duncan BIETEP=0.05 K F L Z R R B
. P =0.05 level by Duncan’s test. 2 CK; —f&{#$k % Diploid line; C -

12 h BB FIEIUABK R Autotetraploid lines induced by 1.0 g

3% The same letters in the same column indicate no significant difference at
5,C-6,C-8,C-10,C-11,C-13; 1.0 g - L-' Bkl Z4- B
- L1 colchicine for 12 h; TB—1; Fi1.0 g - L™ BkKflZE 4L 24 h 5

SHE R FYE S AR R Autotetraploid line induced by 1.0 g - L' colchicine for 24 h; 6 -3, 6 11, 6 -12; F11.0 g - L 1kl E b5

36 h SR E N FIREMf5EER R Autotetraploid lines induced by 1.0 g

+ L1 colchicine for 36 h; 5-4,5-6,5-1; 2.0 g - L™ BkKAIK

A 12 h B SR M RIS E Autoteiraploid lines induced by 2.0 g - L' colchicine for 12 h; H-6, H-15, H-9; FJ2.0 g - L1
AKAE AL 24 h FHFRE W IE B 45k R Autotetraploid lines induced by 2.0 g « L™! colchicine for 24 h.
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Table 3 Comparison of contents and yields of pyrethrins in auto-
tetraploid lines and diploid plants of Pyrethrum cinerariifolium
(Trev. ) Vis. at initial flowering stage of tubular florets

4H/% Content B e B B
BEY 7o & /kg - hm 2
Line) SBRMZHS [ HERMAEE T SERAMEEE  Yield of
Pyl ¢ Pyl Py’s pyrethrins
CK 0.747 0.380 1.126 0.072
Cc-5 0.593 0.880 1.473 0.200
c-6 - 0.966 0.237 1.203 0.124
C-8 0.791 0.718 1.509 ©0.239
c-10 0.848 0.884 1.732 0.125
c-11 0.894 0.815 1.709 0.119
c-13 0.790 0.381 1.11m 0.157
TB -1 1.040 1.108 2.148 0.449
6-3 0.482 0.329 0.811 0.115
6-11 0.580 0.262 0.842 0.150
6-12 0.554 0.204 0.758 0.142
5-4 0.836 ©0.422 1.258 0.230
5-6 1.263 0.503 1.766 0.282
5-1 0. 498 0.328 0.826 0.171
H-6 0.157 1.001 1.158 0.101
H-15 0.790 0.323 1.113 0.077
H-9 0.985 1.136 2.121 0.243
T

D CK. —fEH#kE Diploid line; C-5,C 6,68, -10,C~11,
C-13; 1.0 g - LK EAL R 12 h FESIRB R REME
{#k % Autotetraploid lines induced by 1.0 g+ L™" colchicine for
12h; TB~1; Fi1.0 g+ L™ BkAKMNRALHE 24 h FRRBAF
PP 4% & Bk & Autotetraploid line induced by 1. 0 g - L-!
colchicine for24 h; 6 -3, 6-11,6-12;: fi1.0¢g - L skk Al
Ehb# 36 h B FRE AR WU EBRE Autotetraploid lines
induced by 1.0 g - L™! colchicine for36 h; 5-4,5-6,5~1: /i
2.0 g - LU BOKArZ AL 3 12 h B 24K 09 R R DU A AR bk R
Autotetraploid lines induced by 2.0 g - L1 colchicine for 12 h;

H-6, H-15, H-9: f2.0 g - L Bk AL B 24 h R4k
B HFEE PSR Autotetraploid lines induced by 2.0 g - L-!
colchicine for 24 h.

3o #

HF R BA £ X R A5 SR B L A 4
B LAY T S SRR , PRI, AS T 5 B i P
Rl Bt B BT S TRGE BR A AR HE SR B
BERRAEE(Py’s) BBRHBEEE [ (Py 1) FEER K
%mE I (Py 1) & B R A& B (HnHE R Y
EEF AOAC B 4017k 936.05 5 #7138) , 7
AR AR R B R A T RE BT
JH RP — HPLC(C, ) 15 30 X2 Bk 4 35 1 faf 88 7T 4
BB VR LA T 43 B B BR U R 1Y 6 Fi g
EAY. FEAZIRBRBRNBEENT, PEERS,

HR TR, WA TG I, BE . HITTENE
Sz A AERR A I SR E AR R R R ST R A
A BEEME L, T EERNEHR GRS
R rp b & RO T I B R R Ay BRI A R R 5
FIAMT B, S FL AR B B35 R b AR A SO
B2 T IS IR AR

B, A AR E 2 B F 2 AP R ah

R E TP, ASUERF G THRESEEREME

B R RBH AT Z A B RO B, TR

B ABALE RS B B s B2

SR, ARSZEG BT R B 16 A [R] UE DU A% bk ROt R A

LR EHFA R LR R AR BT

FILE 8 FE 20 2 00 A S 07 2 ) B R R O 1 4

fhtk%, RP-HPLC(C,y) AMHTHIESZR RN, BIE

B FE AR RN B R EES REERT

AR AR
EIERR 35 0 B S BHHR AT 85 2 7R

BT R, TSR A EA ETRRERS

BHARRGER . BAR EERR A R IR P

Pk 2 BB AR K RS A BT, (8 i T R R

PUfEARR R R 2B R R AR E BV, R, AT E

A PR RS B R R PR o o i O P

bk R BEATHE— 2 RO B RIBRE, WO RS

B IR 4 AR R U T R B A
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