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Study on the best harvest time of Ophiopogonis Radix from
Sichuan based on the bioactive constituents
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Abstract Objective: To study the dynamic change of bioactive constituents in Ophiopogonis Radix from Sichuan at
different harvesting time, and to explore the optimal harvest period of Ophiopogonis Radix. Methods: The cold water
extract was measured by the methods which are recorded in Chinese Pharmacopoeia. The contents of ophiopogonin
D, ophiopogonin D’ , ophiopogonaone C, ophiopogonaone E, methylophiopogonanone A, methylophiopogonanone
B and methylophiopogonone A were determined by HPLC-MS. And principal component analysis ( PCA ) was used
for comprehensive evaluation. Results: There were obvious differences among the contents of active ingredients at

different collecting time ,and PCA results showed that Ophiopogonis Radix harvested around the late march and had
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the highest evaluation index, which was consistent with the local traditional harvest period. Conclusion: The result

revealed the dynamic accumulation pattern of eight bioactive constituents in Ophiopogonis Radix from Sichuan

Province and provided the basis for the suitable harvest time. Meanwhile, it provides certain scientific basis for

quality evaluation of Ophiopogonis Radix.

Keywords: Ophiopogonis Radix from Sichuan; harvesting time; bioactive constituents ; ophiopogonin; ophiopogonaone ;

methylophiopogonanone ; methylophiopogonone ; dynamic accumulation ; principal component analysis
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. . . . Fig. 1 Trend chart of extracts in Ophiopogonis Radix at different
Tab.1 Results of extract content in Ophiopogonis Radix .
harvested period

Pallai] 1= & (extract content ) /% RS }J\%% 1 *ﬂré—] 1 m‘uﬁH—l‘ ’Kiﬁj%q&%ﬁﬂgjlligﬂ(
Gometpri) | 2 3 ) i 2 0 7 S A L S BRI W 025

s1 7798 7740  78.05 77.81 0.46 KA, BV BE S R O B HER |, N 22 4K MR B &
$2 7803 78.16 7751 77.90 0.44 2 B HY 77.81% FF i, Dd S I, 783 AT A
(3 27 H ) ikBNE(H, K 82.82%, Z 5 1B K, &
ZAE 4 7 26 HIFLZ 80.59%.

3.2 EAMARTEZHA BURFESRIGY
S5 81.86  81.08  82.01 81.65 0.61 12 & 25 MR o (3 60 L ). 1 “2.07 T F J5 4l
S6 8111 8074  80.72 80.86 027 SEREF T 2 A AR 5L 2 R SR I
s7 81.01  80.67  80.09 80.59 0.58 FH NS E ALK 2,

S3 80.32 81.07  80.50 80.63 0.48

S4 82.81 82.71 82.94 82.82 0.14
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Tab.2 Contents of ophiopogonins D and D’ in Ophiopogonis Radix at different harvesting time

A4 539F D (ophiopogonins D ) X34 D" (ophiopogonins D' )/(mg-g")
SRl JF 4434 ( mass fraction )/ (mg - g™) JFiHE53 5L ( mass fraction )/(mg -+ g™)
(1 iod )
e 1 2 3 ( jjiﬁ ) RSD/% 1 2 3 ( Ii{j. ) RSD/%
S1 0.129 5 0.1335 0.129 4 0.130 8 1.8 0.0311 0.0302 0.0311 0.030 8 1.7
S2 0.134 8 0.134 0 0.134 4 0.134 4 0.30 0.0319 0.0312 0.0322 0.0318 1.6
S3 0.149 8 0.1500 0.1532 0.1510 1.2 0.048 9 0.047 4 0.048 3 0.048 2 1.6
S4 0.1415 0.142 6 0.1410 0.1417 0.60 0.0257 0.025 4 0.025 8 0.025 6 0.80
S5 0.136 8 0.1378 0.1350 0.136 5 1.0 0.0191 0.018 6 0.018 7 0.018 8 1.4
S6 0.133 1 0.1359 0.1345 0.1345 1.0 0.0177 0.017 6 0.018 1 0.017 8 1.6
S7 0.1338 0.1330 0.1316 0.1328 0.90 0.017 3 0.0170 0.017 6 0.017 3 1.6
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Fig. 2 Trend chart of of ophiopogonins D and D’ in Ophiopogonis [g 3,
Radix at different harvested perioal
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Tab.3 Contents of homoisoflavonoids in Ophiopogonis Radix at different harvesting time

SRS Tt /34 ( mass fraction )/ (mg -+ g™ )
(harvest 43 ( composition ) RSD/%
period ) 1 2 3 SFH{H (average )
S1 F AR H P C (ophiopogonaone C ) 0.0144 00143  0.0148 0.0145 1.8
FAH D E (ophiopogonaone E ) 00145 00147 00146 0.0146 0.70
P AZ 2 HBEfR A ( methylophiopogonanone A ) 0.0666  0.0675  0.068 1 0.067 4 1.1
FH 322 A B8 B ( methylophiopogonanone B ) 0.0312  0.0310  0.0311 0.031 1 0.30
P 332 2 B A ( methylophiopogonone A ) 0.0011 00011  0.0011 0.001 1 1.7
S2 F AR C (ophiopogonaone C ) 0.0174 00173  0.0172 0.0173 0.70
H A% E (ophiopogonaone E ) 0.0209 00212  0.0206 0.020 9 1.5
FH L2 2 38l A ( methylophiopogonanone A ) 0.0742 00743  0.0762 0.074 9 15
FH 322 A B85 B ( methylophiopogonanone B ) 0.0402  0.0413  0.0415 0.041 0 1.6
PP 332 2 i A ( methylophiopogonone A ) 0.0017  0.0017  0.0017 0.001 7 0.90
S3 A5 C (ophiopogonaone C) 0.0230 00232  0.0228 0.0230 1.0
KA E (ophiopogonaone E ) 00266 00261  0.0257 0.026 1 1.7
PP 332 2 B4 A ( methylophiopogonanone A ) 0.0790  0.0788  0.0791 0.079 0 0.20
FH 32 A B8 B ( methylophiopogonanone B ) 00430  0.0425  0.0414 0.042 3 2.0
FR L 438 A ( methylophiopogonone A ) 0.001 8 0.001 8 0.001 8 0.001 8 1.1
S4 F 4 HBERA C (ophiopogonaone C ) 0.0380  0.0367  0.0369 0.0372 1.9
F A HHERR E (ophiopogonaone E ) 0.0334 00336  0.0332 0.033 4 0.70
PP 332 R B A A ( methylophiopogonanone A ) 0.0778  0.0778  0.0796 0.078 4 1.4
L 4 Bl B ( methylophiopogonanone B ) 0.0461 00462  0.0458 0.046 0 0.40
PP L2 4 #5 A ( methylophiopogonone A ) 0.0017 00017  0.0017 0.0017 1.4
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Ry T8 (mass fraction )/ (mg g™ )
(‘harvest 43 ( composition ) RSD/%
period ) 1 2 3 T (average )
S5 F A C (ophiopogonaone C ) 00351 00359 00355 0.0355 1.1
F A H e E (ophiopogonaone E ) 0.030 1 0.029 3 0.029 5 0.029 6 1.5
FR L2 480 BERR A ( methylophiopogonanone A ) 0.071 4 0.0712 0.070 1 0.070 9 1.0
FH 332 2 k52 B ( methylophiopogonanone B) 0.0435 00451  0.044 9 0.044 5 2.0
P 332 2 B A ( methylophiopogonone A ) 0.0017 00016  0.0017 0.001 7 1.8
S6 F AL C (ophiopogonaone C) 00257 00263  0.0263 0.026 1 1.4
F A B E (ophiopogonaone E ) 0.0293 00284  0.0290 0.028 9 15
FH 322 A B850 A ( methylophiopogonanone A ) 0.0624  0.0619  0.0635 0.062 6 1.3
FH L3 4 BE B ( methylophiopogonanone B ) 0.042 3 0.043 5 0.042 3 0.0427 1.7
FH 22 4 45T A ( methylophiopogonone A ) 0.0016  0.0016  0.0015 0.001 6 0.60
S7 F & H N5 C (ophiopogonaone C ) 0.0213 0.0215 0.021 4 0.021 4 0.40
F A E (ophiopogonaone E ) 0.0282  0.0278  0.0285 0.028 2 1.2
PP A2 2 H e A ( methylophiopogonanone A ) 0.0592  0.0596  0.0600 0.059 6 0.70
PP 332 A B4 B ( methylophiopogonanone B) 0.0417 00420  0.0429 0.0422 15
FH 322 2 B A ( methylophiopogonone A ) 0.0014 00014  0.0014 0.001 4 1.7
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SR

(harvest perisd)

1. H L2 4 ¥ 56 T A (methylophiopogonanone A ) 2. HI K27 4 ¥ J5¢ ﬁﬂ B
( methylophiopogonanone B ) 3. AL E ( ophiopogonaone E ) 4. AT
Jo¢i C ( ophiopogonaone C ) 5 EF'%E 247 A ( methvlophiopogonanone A )
B3 ZZHMIEDS

Fig. 3 Trend chart of homoisoflavonoids in Ophiopogonis Radix at
different harvested period
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Tab.4 Initial eigenvalue and contribution rate of principal component
WHHHFFHEAE (initial eigenvalue ) T FIZR A (extraction sum of squared loadings )
FHGy
( main component ) it Ji % Rit Gt I % FitE

(total ) (variance ) /% ( cumulative ) /% (total ) ( variance ) /% ( cumulative ) /%
1 4.8 60.003 60.003 4.8 60.003 60.003
2 2.467 30.839 90.843 2.467 30.839 90.843
3 0.402 5.023 95.866
4 0.289 3.618 99.484
5 0.039 0.488 99.972
6 0.002 0.028 100
7 —-1.00E-13 -1.01E-13 100
8 -1.00E-13 -1.02E-13 100

HI 2 4 AT LUA Y RRIEE R T 1 RYA 2D 0L
g1, I T 22 SRR R BN 90.843%>80% , RE 15 %
WL Sz W1 2 4 245 04 19 P9 A8 Jo i, e BBOHC R 2 >
FI> Fo Fy 3T 00 Ao AR R AR ) &, TE AR
% H B FE 5, A5 2 o etk 4L Rk
F=0.660 5F+0.339 5F,, Kol F LRG3 57, F) N4
—FWr, F, RE RS

HRHE s A 2GR, AT LA A [RR MO |
HLLERRITHER AR 5. L1500 (il
1 SR L TR B
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Tab.5 Comprehensive evaluation of principal component factors

and quality of samples at different harvesting periods

i 7, v LE Ty HEP
(sample ) ( comprehensive ) F ('sorting )
S1 -5.95 0.53 -3.750 131 325 7
S2 -0.99 0.96 -0.328 011 294 4
S3 1.78 291 2.163 588 059 2
S4 4.01 -0.13 2.604 526 05 1
S5 2.05 -1.06 0.994 207 699 3
S6 0.08 -1.48 -0.449 583 127 5
S7 -0.98 -1.73 -1.234 596 061 6
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