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[Abstract] Objective To establish an efficient, rapid and effective method for the simultaneous determination of
seven antitumor components (evening primrose B, ferulic acid, chlorogenic acid, neochlorogenic acid, populin, protocate-
chuic acid, and chrysin) in the aboveground parts of Epilobium angusti folium L. by high per formance liquid chroma-
tography. The anti-tumor activities of the seven components were detected. Methods Cdc25A/B/C phosphoprotease
kit, PD-1, PD-L1 kit were used for the determination of the antitumor active components in Epilobium angusti folium L.
The separation was carried out on a Waters C18 column (250X 4.6 mm, 5 um) with acetonitrile-0. 3% acetic acid in wa-
ter as the mobile phase, at a flow rate of 1. 0 mLemin ', and the detection wavelength of 300 nm, and the column tem-
perature was 30 ‘C. Within 27 min, the seven components in Epilobium angusti folium 1.. were completely separated,
and the sample content X and its corresponding peak area Y showed good linear relationship (R? =0.9991-0. 9997).
Results The method was applied to determine the seven components in willow orchids from different harvesting periods
(June-November) s and the results showed that the comprehensive evaluation indexes of the total contents of the seven
components were highest in the leaves of Epilobium angusti folium L. in September, followed by the flowers in July, and

the lowest contents in the stems in November. Conclusion The HPLC method established in this study is suitable for
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the quantitative analysis and quality control of Epilobium angusti folium 1.. The dynamic accumulation of 7 components

in Willows orchid from June to November in Datong Hui Tu Autonomous County, Xining City, Qinghai Province was

studied. It was found that there were significant differences of anti—tumor components in different months of Epilobium

angusti folium L, which can provide a reference for determining the best harvest time of Epilobium angusti folium L. arti-

ficial cultivation.
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mination of multicomponent content
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Table 1 Conditions of mobile phase for the determination of Epilobium

angustifolium L.

¢/min A% B/ %
0 90 10
12 80 20
20 65 35
25 30 70
35 20 80
40 10 90
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Table 2 Test results for inhibition of PD-1/PD-L1 enzyme activity

W BE (pmol-L— 1)

L& 4 Fr " .
5 10 25 50 100
HAWRZEB 19.89+2.19 30.26+2. 18 40.39+4,13 48.56+3. 31 64.95+3, 84
o] 5 12 4.21+0.42 7.49+1.87 16.4941. 25 33.71+2.16 57.98+2. 40
25 IR 10.98+2. 86 20.36+3.12 32.44+2.11 41.18+3. 96 53.37+3.67
F Y 25.47+3.18 29.85+2. 62 38.25+3.25 43.97+4. 06 61.9945. 17
R 2.17+0.23 7.02+1. 26 13.38+2.17 22.57+3.43 50. 98+4. 22
Ji LA R 5.5340. 26 10.99+1. 32 22.02+3.98 36.37+5. 45 52.11+6. 28
XA, 3¢ 4.95+1. 34 11.18+2. 11 20.13+3.57 32.76+2.19 50. 2143. 09
B %o RO RZH 1 59.77+4.48 68.97+3.57 74.25+3.24 88.02+3.12 97.80+6. 04
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Table 3 Test results for inhibition of Cdc 25A enzyme activity

L& 2 %

W BE (pmol-L— 1)

5 10 25 50 100
AW %EB 6.42+1.32 13.9842. 28 32.02+1.97 56.32+4.71 85.12+3.27
] 20 1 3.1240. 54 9.08+1.71 19.93+2.57 32.76+2.18 54.2143.09
2 i iR 4.21+1.43 7.64+0.88 16.3742.33 33.72+1.06 57.9844. 54
g i 1 3.68+0.61 8.08+1.34 14.43+1. 84 29.96+3.79 55. 0644, 23
iR 5.17+1.23 14.02+3.06 33.38+3.17 52.57+6.42 75.0946. 22
JLE R 5.424+1.93 9.82+2.17 19.19+2.31 33.97+4.09 54.21+6. 24
EEc2 5t0 7.18+1.18 14.17+1. 20 36.1145.19 43.17+8. 31 55.95+6. 82
SE A o B O R 4 1) 19.89+2.19 25.26+3.15 45.92+5.13 76.39+9. 31 96.95410. 84
F4 ME Cde 25B BIFMHHMIRER(n=3.x£5)
Table 4 Test results for inhibition of Cdc 25B enzyme activity
e AT ﬁﬁfﬁ(ymf)l-lfl)
5 10 25 50 100
AWHEEDB 5.38+2.28 14.52+2.18 28.98+4.03 48.65+4. 56 86.8647.33
o] 258 1 4,2142.26 10. 022, 99 20.07+4.63 33.84+6.13 52.9145.07
ok R 3.89+1.37 7.38+2.02 15.43+3. 27 28.88+5.09 58.02+6. 61
Bk LR 6.32+1.76 8.33+2.46 14.37+3.96 31.46+9. 84 56.94+8. 36
iR 2.83+1.02 10.90+2.01 30.42+4. 23 51.53+10.57 74.9841. 25
JE LA 5.584+2.17 10.08+1.85 17.98+2. 26 41.06+8. 14 53.31411. 34
G 22 kA 6.88+1.22 14.31+4.05 29.7642. 29 45.83+7.27 56.15410. 18
E A o B OV R 4 1) 19.89+2.19 25.26+3.15 45.92+5.13 76.39+9.3 96.95410. 84
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Figure 1 HPLC plots of mixed control (a) and August Epilobium angustifolium L. stems (b), leaves (¢), flowers (d)

W1 RJLAR ;2. BraRRR; 3.

x5 THHRIGEXRERER
Table 5 Results of the examination of the linear relationships of the sev-

en components

MR RE LEE RIR R

X3 R RAT# (R?)  (pg/mL) (pg/ml) (pg/ml)
FULZEMR Y =38560X +2782.5 0.9 994 10~600 0.05  2.18
B4R Y =48055X —35692 0.9 998 20~800 0.09  3.33
AWHRZE B Y=20550X—52154 0.9 997 10~600 0.10 2.12
o )5 R Y =19838X —23494 0.9 996 20~800 0.12  2.09
ST Y=76587X—22453 0.9 996 20~800 0.08  2.06
] 2 2 Y =7703.3X —133002 0.9 995 20~800 0.06 1.98
WitE % Y =3578.9X —26886 0.9 996 20~800  0.09 1.78

B30 RWIZTT NG H I RAF
2.6 FEREMEEL FRBMIES HZE 1.0 g 45 6 1, 1%

AW E B4, GJRMR;5. &2Mir;6. FIELER:7. BB,

HEC 2.1 J5 3k T W i A ol A R I e i S €8 3 A% 1

SEE MG 8 H ZErh &tk sk R H W
EA?%B ZRJFTR A 2 BETT (BT R R A A 2R 1 06 1 FHOF-
I8 43 9 Sk 69 157,17, 34 539.00, 1 328 501. 17,
48 541. 33,22 939.17.1 340.17.7 159. 33,RSD 435l .
1.03%. 1.80% . 1.53% . 1.38%. 2.47%, 2.73% A
1.45% .45 RSD ¥1/NF 3% RIS B &M R 4.
2.7 TREMEFEE WUE O 2 AR (8 A M A
25 AT VR TR E R R A R E 0.2.4.6.8,
10,12 b, FeH SCaE SR E AR . A W R R B R 2R
B2 SRR GHT R R R R LRI e Rk
RSD {H, L3 6., FHIK THE WA 12 h WEE

x6 SAM=MEHRREMEER(%)

Table 6 Examination of the stability of august Epilobium angustifolium L. test material

WA Ch) #47 FILASER RSD #rgkJEM RSD H WE % BRSD  £tJE# RSD & 22 B AF RSD BIZLER RSD B R RSD
E S 1.03 1. 80 1.53 1.38 2.47 2.73 1.45
0 nt 1.89 2. 04 1.46 1.77 1.03 2.08 1.33
it 1.72 1.11 1.06 0. 80 1. 60 0.93 2.06
= 1.21 1.73 1.55 0.47 1.73 2.33 1.51
2 - 2.26 1.22 1.46 2.16 1.35 2. 90 1.18
1 2. 83 0. 69 1. 04 0.94 1.78 0. 37 1.66
ES 1.16 1.76 0.58 1.23 1.56 1.09 0.07
4 nt 1.89 0.59 1.58 1.82 1.35 1.13 0/73
pid 2.39 0.68 1.34 1.06 1.06 0.65 1.49
£ 1.42 1.55 1.50 1.38 1.32 1.56 1.49
6 nt 2.59 1.22 2. 94 1. 60 1.93 0.54 1.17
yia 2.59 0.58 1.34 1.15 0. 40 2.73 1.49
ES 1.30 2.07 2.61 2.51 2. 40 1.55 1.69
8 nt 1.29 0. 64 0. 80 2.83 0. 84 0.77 1.17
b 2. 20 1.54 0.26 0.95 1.93 0.73 2.89
E 1.46 2.47 1.72 2.48 2. 96 1.56 1.32
10 n: 2.95 2. 82 1.37 2.31 1.25 1.83 1.11
1t 0.97 0. 69 1.23 0.52 2.03 1.45 2.36
S 1. 00 2.04 1.46 1.77 1.03 2.08 1.33
12 - 2. 94 2. 49 2.08 1.99 1.93 0.93 0.93
1t 2.15 0.92 1.29 0.73 2.37 1.40 1.24
2.8 IEERICREE B 5 25 AR (8 HDO M 1 mL, ¥ BT SCE 38 S5 08 B0 IS WEFE 3 Ik, 115l

22 R R A RORE R 6 0,1, 0 g/ 0y . A R B B
Y 50%.100% . 150% n A 7 Fh X B8 B O T

e, el R, Lk 7
718 SR L e N

45 R R W 47 U5 vk e
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Table 7 Spiked sample recovery test of Epilobium angustifolium L. leaves in August

o é‘ﬁ% )Jl]/\% MAE  EkR SFHME RSD o ﬁﬁiia }Ju/\% WAHE R FHME RSD
(pgeg™ ) (pgeg™) (pgeg™H /% /% /% (pgeg™ ) (pgrg ) (pgeg D /% /% /%
6.70 3.35 10.00  97.00 13. 30 6. 65 19.84  98.27
100. 00 6. 60 3.35 10. 00 13. 20 6. 65 19. 95 101. 50
101. 49 6. 40 6.72 13. 20 13.50 13.30 26.70  99.25
BILEER 100 00 6. 60 6.72 13,30 9919 2,71 | BB 13, 60 13, 30 2. 70 08, 50 99.25 1.3323
99.01 6.90 10. 05 16. 90 13.00 19.95 32.95  100.00
98.02 5. 90 10. 05 15. 80 13. 40 19. 95 32.95  97.99
51.00 25. 40 76.10  98.82 1.90 0. 90 2.80  100.00
50. 90 25. 40 76.00  98.88 1. 60 0. 90 2.50  100.00
50. 80 50.80  101.20  99.22 1.70 1.80 3.50  100.00
Bk R 99.24  0.33 | PUELER 100.31  2.96
50. 90 50.80  101.40  99.41 1. 60 1. 80 3.50  105.56
50. 60 76.20  126.50  99.61 1.90 2.70 4.60  100.00
50. 80 76.20  126.60  99.48 2.00 2.70 4. 60 96. 30
2. 30 1.15 3.50 100. 00 14. 00 7.00 21.00  100.00
2. 00 1.15 3. 20 100. 00 14.10 7.00 21. 00 98. 57
A% D 2. 40 2. 30 4.60 95. 66 P . 14. 40 14.20 28.50 99. 30 0072 0.5
2.00 2. 30 4. 40 104. 35 14.20 14.20 28.60  101.41
2.50 3.45 5. 80 94. 29 14.10 21. 30 35.30 99.53
2. 20 3.45 5. 60 97. 14 14.20 21. 30 35. 40 99.53
43.10 21.55 64.65  100.00
43.00 21.55 64.62  100.00
) 43.10 43.10 86. 10 99.78
Y 100.12  0.28
42. 90 43,10 86.20  100. 46
43,50 64. 65 108.15  100.00
43. 20 64. 65 108.15  100. 46

2.9 REMVEENE W 6~11 AN R ok, ke IR AT SCE 35 5% F R RE 2 A, D0 AT 0 T AR T SRR
7T~10 AMIEIAERS 2 0r . 1 g/ ) - 45 il A A o V38R T o L LR 8,

xS WMZH EHEL7THEEMNELER (ng-g™H

Table 8 Determination of the contents of seven species in the aboveground parts of Epilobium angustifolium L.

i H JFEILZAE R B R IR TR HWHZE B 25 R o4 9 ] 5 iR iy MR
6 Hz% 10. 10 0. 64 157. 00 14. 30 16. 40 1.20 6.70 206. 34
6 Ant 122. 80 7.10 450. 70 1.40 43.90 4. 50 16. 30 646. 70
G ES 5.00 1.40 105. 20 4. 50 2. 80 2.50 1.80 123. 20
7 A 102. 50 6.30 196. 70 27.10 30. 80 1.40 13. 90 378.70
7 H ik 8. 40 2.91 183. 90 1. 10 19. 40 2.50 566. 50 784.71
8 A= 2.50 1.40 20. 70 1.50 0. 80 0. 20 1.50 28. 60
s Hnt 6.70 50. 80 2. 30 43.10 13. 40 1.80 14. 20 132. 30
8 H ik 13. 04 3.23 136. 77 20. 50 12. 24 1.57 0. 64 187.98
9 HzZ% 2. 40 1.30 10. 70 2.50 1.21 0.34 1.43 19. 88
9 Ant 559. 60 16. 77 16.77 252.18 8.55 21.92 45.95 921.73
9 A1k 14. 00 4. 60 97. 20 10. 20 12. 40 1.20 0. 64 140. 24
10 H 2% 2.41 1.36 0.23 3.19 1.36 0.58 0.96 10. 10
10 A 11.42 4.83 3.32 56. 94 20. 73 3.39 38. 94 139. 56
10 1k 6.31 10. 67 1.59 18. 21 15.76 0.85 6. 44 59. 83
11 A2 2. 00 1.02 0.13 2.50 1.48 0.54 0.99 8. 66
11 Ay 65.41 0. 68 0.18 20. 53 18. 54 1.45 5.19 111.98

3 itig JAMR B R IR R M R LR L Ak A R4

=X

WA CDC25A B iR & 1 g ik 77 & . CDC25B RYPTAb R TG M . o B A LB 2 B B2 R 7E $iT PD-
W R 75 M 6 7) & . PD-1. PD-L1 3R 5 & gk 47 0 22 vp 1. PD-L1 il i 356 o 03 e Bt 25 R o o B8 10 184 o, G
TP g % A, A B 22 oh A W R BB AR RR L &% TEVERAR E R H SR I 2R K. A

B
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WE E B 7E4 CDC25A, CDC25B i #1543 A1
PD-1.PD-L1 % % W 2 v 37 52 80 iy 4% 4 09 0 1, 76
CDC25A .CDC25B i 1) 1 # I 3 vh JG S B &8, 78 100
pmole L™V JLF 1] 5 BH M %o B 2l 3% P 4T . Xtk
WA R B A RAF A B0 06 . BB R | 4 22 Bk
HAEPL CDC25A \CDC25B il (1) 17 P4 3 v, Bl 4 A i
W B 3G, LS P A b R Rk R, HLE K R
AT H 5 BE X IR 2R R AR

TE 9 A== w7 Fhosi o S5 s AH T H A
B AT 9 A L AS R F AR e & i i e
JUA A8 At ol g s iR & 5B W T LB LA
Hs6 A R ZR B M & e, HkE 7 H ot
MJEse 7 469 At g me n) & w7 e
SR AR AR T A 59 R A B R
Mo THE A,

ZEA T 22 bk 7 R oy P e 1 9
JERE S BB S A 11 H 22 s 105, 94 £%
JFFOLZR R e S A i 9 A b EE B RAE i 11 A2
279, 80 % 5 B 4% R R f e o REARE L 8 M RN
R 6 AZEEh 7937 5 AW R B i it
FEA 6 A HE B AR & Rl 11 H 222 450. 57 pge
g BRI B AR O AN AR S AR T A
wZ 251,08 peeg s &Mk Rm =AM 6 A
ML B A 8 ) 25 B i 4309 A% BB R A e
WA 9 A i LSRR A AR 8 A ZE S 109. 5 £
WM e SRS 7 A A AR S AR 9 A 4B
£ 565.86 pgeg ' BIULATIL 6~11 H {300 2% b |35
Py 7 Bl & 22 B

3 2= b A s A W RDR BB AR |
SRIEIR B R R IR MR R LA L & 228k Bl PD-
1.PD-L1 %5350 CDC25A .CDC25B il i 3% 7% % #
Wil 5 At VA R R B, TR PR SR AR b R MR L
i H WLEE R B 5 X A L 22 RS D

T SE 50 ) 138 o LR s AR RN S E-K . &
Ji5-0. 3% ZERINF (R 06 L, % B AR 2 /K T sh AR IR &
AR W A H R A Mg 2R e B R AIC i B AR
T 212 AT DLl A5 €0 3% 06 75 30 552 g 19 10 3, e 24 16
NE-0.3% CBRAE A s AR R, &l 2% 295,
320,350,300 nm f M, B TRIEMR AW B AR L
#-OH F1 C = O, 1E 290 nm LT H 28 41 W i v 7 %
iK€ 230~350 nm i K 1 [ P9 4% 40 W i ) 1 452 11K
KIAE 300 nm KT 7% ERA 2, 22k
Rk 30 °C .35 C.25 C, &8 A 35 CM25 CF 74
WY RSE A I, W AE 30 °C 7 DMIE B, &t
e LM E SE I SR A IR R CF -0.3% &

R FEYE 30 °C AT P K 300 nm, B E T 7 Ao
W T )2 A A B AR X BRI R AT

i e ST A BT B L AT AT A R ROROME i A 1
I 7 457 RO 4y 2 i (O DL R 3R BB R L 4 )5 1R L B
SRR MR R ILRIR 4 228k 1) . K BURE LA Ak
WA A AR 22 5 AR R R T A AR
S50 R 75 A8 VE 7 T R E LR B A TR B0 22 R
AR 7 RO B R R R RS 9 A LT A B
Z. 11 AT R,
4 g

AN TR 3 400 2% vh 85 A5 0 B R oy A
(255 . H L 24 Jo o ) R BR o G % R A AR AR R
P, F IS A L T 2y s O RS
I EE, AMsE Xt H WWE R BT | &% R
iR Tk R R A R R LR R L 4 22 Bk - b Bt i
SeA W5 PR AL 3 P R L O [ B G L SRR R
HAIZ 7 vk T 52 MR . o P 3 A A0 > e A SR s
TERIFSE B B & T 7 H 09 H Al AR o8 3% b X A0
2 SRR MU U (LI 3 3% R O %k % 00 WL EE R B Bt
i 9ea 5 P A e R SR OO, DL DA BB o B R AT
P16 A .7 H .8 HAEJgi% L XM 2 fe AR et 3
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