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Fig.1 The monthly average high temperature and average

low temperature in 2018 and 2019 in Weiyuan County
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12 T1 2 TS5 B, BE R WO E 5 38 S48 1 i &
T TS RIZMR FER KA, FHik4.57 ¢, 9H
RAZ SRR T HIG 2212 (P>>0.05) ,# A 10
Jei R R K . AN [ ) SR A 5 B T2 6
255 (P<<0.05) . BfiRAZ T ] 4E )5 58 2 245 41 T
PR RS I, TS5 T A 2 000 kg/hm? A
b FEM R T248 T1 H#m 19.01% (P>0.05) |
T3 HAE T2 H#E 8 24.42% (P<<0.05) . T44 T34
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Table 1 Indexes of C. pilosula with different harvesting time and cultivation years

SR W3/ 4 A R A /em R EAE/mm MR THE/g 25 4f 777 4/ (kgehm %)
T1 20.17£0.77¢ 8.34+0. 22c 2.66+0.25° 1228.18+131.00°
T2 24.364+0.91" 8.5940. 17 3.0240. 25¢ 1464.72+39.31°
T3 26.88=0. 80" 10. 1140. 46" 3.81+0.55" 1818.69+169. 25
T4 26.9340. 42 10.66-£0. 26° 4.2640. 26 2 044.10+161. 35"
T5 26.96+0. 16" 11.16£0. 14° 4.57+0.33" 2189.494103. 93"
24 26.9340.42° 10. 66+0. 4.26+0.26 2044.104161. 35°
A 33.72+1.19" 13.50+0. 39" 4.8340.46" 2600.004+118. 12"
454 42.15+0. 26" 15. 554060 9.97+£1.12° 2317.70+85. 66"

T R PR A B R R (x s ), [ BIAN Al /N5 5 b 3R 22 5 .35 (P<<0. 05)

2.4 RUBBESHEERTRS KD . BERSER 2 RERUYH E S ERE SIS
H ) B B4 Table 2 Internal indexes of C. pilosula at different harvest-
2020 Jz [ 25 M B 5 4 2K 4 A R 18 R ot ing time and cultivation years
16. 0% , AN [a) >R Wi s 1] 55 38 35 48 BR 58 2 K 43 & = #R ik Rl 1/
s SOV OKGEI/Y MR/ Bi/%

B b [ 2GS A ML E (6 2) . RRRMCES RS R gy RIRIER
ERRWR S Koo ENE SRR E(P<0.05), T1 13.324£0.72°  3.6240.32°  66.3547.04°
INCER L s Al A Y I T2 8.924+0.07°  3.30%0.31"  68.46+4.01°
. , , T3 6.7140.77°  3.1940.35%  72.73+1.62°
Beo TLRTIRGEFETREIE . EAL0H G K} T4 6.10+1.27°  2.97+0.40"  71.58-+3.01°
T BA NI A K. TSRS &R/, N T5 5.6540.19°  2.84+0.06"  70.61+1.73"
5.65% s K 4r o it Bk B AE R 0 K 5 1 TR g 2 4F 24 6.104+1.27°  2.9740.40"  71.58+3.01°

3L 7.5940.39"  3.7540.29"  70.6343.04°

A A AEHEK gy 22 51 B3 (P<<0.05) , fH 5 34F A4 6 12 LA
F Ak 2E S (P>0.05) , 24F A58 B K oy /N, R

8.3340.63"  5.65+1.05"  70.24+2.04°
T« R PR O B AR 22 (xbs ) RS Rl /NG o7 £

6.10% . TR 25 3 (P<<0.05)
2020 W [ 25 L 2 36 S BOK o B AR 2020 b B 25 MR e S S IE R Y RO
5% o AN [R] B[R] SR WAL JK 43 #0535 20 o ] 24 . ) ) e (R 15/ F 55 %, AN [R] SR S (6] 5 4% B 4R B 4% 2 iR 1R

2) o AR B AE BRBR 4 4F 42 58 2 K53 (5. 6500) NPT
ALY HL R A FE A AR BRI AT & 25 BLE o A R SR U

WS ARk B rh 2 B R (2 2) o AN TR SR i At
b5 SR Y& E LR EE2ZR(P>0.05) ,{HT1E

B 0] 38 2 UK 43 22 5 M W 35 (P<<0. 05) , bifi & >R W isf
[E) F) A% 52 B0 R B A 7E T5 SO 3 R Ak,
2.84% . AR AR IR 3 2 SR 4y 22 5 o 3 (P<
0.05) , Fifi % F& 15 47 BR % 58 b 2 30 i 3 Kot 3, 249 4
WS MRS R (2.97%) .

T3 35 B R I A5 AT B LY, TS 5 T5 5 it
R RS A AS MR A K . 6 T3 3% 2 W B o
Wy e R 72,7300, R AR AR IS B R
9 1 2% 5% (P70, 05) , {FL B 47 B 145 B0 88 3
A RAT Y TR (S LRI R K. 24 B
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Fig. 2 Polysaccharide content of C. pilosula at different har-

vest period
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Z (y=11 289x—7 354.9,R*=0.999 6) , K 1 P £ #
J&# 8 5~1 000 mg/L i H 4Pk C R R Ao R A2 I ) %t
WS HCHE &R R A R E R (P<0.05) (B 4) .
T1~T5 R 2584 5 S He 5 5 1 e I R AR 19 22 £k
FaH T3 R 55 & B f i, 225 B R ] 42 )5
ENEBEE L TI~T3R ST SR L, T2,

T14# 19.18% (P<C0.05) T34 T242 % 11. 496 (P
=>0.05), T3~T5 R3¢ S et & & IF UG 2 ¥ T
B, TA~T5 3 S 4t & B B T B (H AR i AR K (P>
0.05) ,{H% T3 R A2 M Pt & i I 3 48 i (P<<0.05) ¢
SR WIS [i] X6 3 2 B 77 A W 3 R S R (P<<0. 05)
SR R AR S T A A AR — B
T1~T5 3% 2 He A &7 i 48 il 4 0.90,1.27,1.70,
1.07 F1 1. 01 kg ; AR 55 4F BR X 58 S B it & A7 % 5%
i (P<<0.05) , B % % 55 4F B 3 K & 2% TS
TR, 3FEAR 2AFEE A4 RIS T 46.15% .
58.33% , % Z W & wEAE 34 A B (0. 76 mg/g) o
AR B AR IR A S A PR R L R R (P<<0. 05) ,
ARG AT S AL — B, 3AFEA 3AEA AMEE R
A3k 1.07.1.97.1. 12 kg,

yyyyyyyyyyyyyyyyy

3 RSAENREREHEREIEE
Fig.3 Chromatogram of Lobetyolin standard and sample
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Fig. 4 Lobetyolin content of C. pilosula at different harvest-

ing period
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85.08% (£ 3), fr $E 1 1.2 3 B2 40 M 5 4% F5 fF (8
B BT R R A R bR BB AR . XA ] R Wi ) 25
A R R [ SR e ] Y 25 B 8 SO Y 0. 040
4.0.396 8.0.772 1,0.716 8.0.770 8(F 4) ., A%
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I3 BTG 5 AN [ B 15 4F BR 48 2 KMO i <<0. 5, A id .
i TN . REAEBRRIM S 456 i 5 R
i, A RIS S i S B B 24 A AR
HE o 25 A AN T SR e i I) 5 S ) ok 355 41 B, DAAR B 3 48
SR ] 10 H 10 H Ay S5 A R Ui, e SR i 1 38 2
77 T O

#3 ESRWHE TSR E RS E

Table 5 Principal components and weights of various in-

dexes of C. pilosula harvesting times

ik F o1 F LAY 2 A
K 0.964 0.091 0. 0989
R 0. 896 0.336 0.1030
LV Y 0.899 0. 281 0.1009
T2 0.928 0.273 0.1034
Koy & hE 0.948 0.056 0.0958
By 5 0.672 0.348 0.0815
By E e 0. 640 0.398 0. 0805
EZ e 0.502 0. 807 0. 0849
Z W 0. 900 0. 350 0. 1040
I 0.327 0.903 0.0719
FRAT 0.379 0.861 0.0752
FRAEAH 6.48 2.890
TR/ 58.83 26.25
FitvimkA/ % 58.83 85.08

®4 RERXYUMEEDERNREESSSREEHE
Table 4 Membership degree and comprehensive index rank -

ing of C. pilosula harvesting time indexes

RN T1 T2 T3 T4 T5

it 0.000 0

o
(&)

L6171 0.9882

o
(@]

.9956 1.0000

HUHL 0.0000 0.0887 0.6277 0.8227 1.0000
BRTE  0.0000 0.1886 0.6001 0.8386 1.0000
T2 8 0.0000 0.2429 0.6143 0.8488 1.0000
KAr&RE 0.0000 0.5097 0.8411 0.9325 1.0000
BMIRAEE 0.0000 0.4103 0.5513 0.8333 1.0000
EHP AR 0.0000 0.3307 1.0000 0.8197 0.6677
L& 0.0000 0.5720 1.0000 0.4591 0.2220
ZBEFER 0.0000 0.2722 0.4579 0.7082 1.0000
WAFaE 0.5625 0.8542 1.0000 0.1250 0.0000
HRAFE 0.0000 0.4699 1.0000 0.2169 0.1413
Zi4HE% 0.0404 0.3968 0.7721 0.7168 0.7708
R HE 44 5 4 1 3 2
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Study on physiological characteristics and quality
evaluation of Codonopsis pilosula

GE Xin',CHEN Yuan'*,GUO Feng-xia'", WANG Hong-yan',JIAO Xu-sheng',
ZHANG Bi-quan'
(1. College of Agronomy, College of Life Science and Technology , Gansu Provincial Key Lab of Aridland Crop Sci-
ence, Gansu Provincial Key Lab of Good Agricultural Production for Traditional Chinese Medicines , Gansu Provin-
cial Engineering Research Centre for Medical Plant Cultivation and Breeding , Gansu Agricultural University, Lan-
zhou 730070, China; 2. Gansu Engineering Lab of Resource Reservation and Utilization for Characteristic Medical
Plants, Gansu Cultivated Engineering and Technology Research Center of Standardization and Traceability for
Characteristic Chinese Medicine , Gansu Zhongtian Pharmaceutical Co. ,Ltd ,Dingzxi 748100, China)

Abstract: . [Objective] In order to explore the effect of harvest time on the yield and quality of C. pilosula.
[ Method] Physiological characteristics and quality indexes of C. pilosula harvested in different years (2-year-old, 3-
year-old and 4-year-old) and at different harvest time (from September 10, the excavations were made every 15 days
for a total of 5 times) were studied. [ Result] The results showed that with the passage of harvest time, the appear-
ance characters of medicinal materials were improved, and the yield was increased. C. pilosula harvested on October
10 had the highest content of polysaccharide and L.obetyolin. Under the conditions of different harvesting time, the ex-
tract of C. pilosula conformed to the standard of Chinese Pharmacopoeia. The comprehensive analysis of various indi-
cators showed that the order of the comprehensive evaluation index was October 10 (0.772 1) >>November 9
(0.770 8) >October 25 (0. 716 8)>>September 25 (0. 396 8)>September 10 (0. 040 4). With the growth of culti-
vation years, although the appearance characters of medicinal materials were improved, the internal indexes (mois-
ture, total ash, extractum) were worse. C. pilosula harvested after 3 years of cultivation had the highest yield and con-
tent of Lobetyolin. [ Conclusion] According to the evaluation of yield and active ingredients, the best harvest time is
around October 10, which is 3 years old. The yield of C. pilosula is high, rich in bioactive ingredients, and the quality
1s excellent.

Key words: Codonopsis pilosula;harvest period ; physiological characteristics; medicinal quality



