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Abstract: Objective To determine the qualitities Papaver nudicaule from different populations, a total alkaloid and three main kinds of
alkaloids (reframidine, nudicauline, and amurensinine) from different parts, in order to provide a scientific basis for rational utilization and
quality evaluation of P. nudicaule. Methods The qualitative and quantitative analysis of P. nudicaule has been conducted based on the method
of LCMS-IT-TOF, Bromocresol green acid dye colorimetry and UPLC-MS, respectively. Results From the quantitative analysis, 13 kinds of
alkaloids have been analyzed, in which eight kinds of chemical structures have been identified, and the results of quantitative analysis showed
that there were greater variabilities in total alkaloid and three main kinds of alkaloids. Comprehensively, the plants grown in WLBT, HGL, and
DL were better than other populations, in which the plants grown in WLBT were the best. In addition, the contents of total alkaloid and three
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main kinds of alkaloids were highly existed in the entire plants and flowers. Conclusion Based on the evaluation of the quality

characteristics of P. nudicaule, it is suggested that total alkaloid and nudicauline can be seen as main reference indexes. Additionally,

the result suggests that WLBT, HGL, and DL can be chosen to select and breed excellent quality of P. nudicaule, develop the quality

standard and make layout of source area. The best harvest time should be chosen in late July to early August, and harvest site should be

chosen flowers and whole plants.

Key words: Papaver nudicaule L.; UPLC-MS; whole plants; nudicauline; amurensinine; reframidine; total alkaloid
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Table 1 General situation of sampling sites for P. nudicaule

iy KA Hb S B ZJ5/(°) 4i5/(°) #4R/m
ERGN BUR 4l Hif 120.25 50.31 577
HLE HERIIR NI ]| 119.69 49.41 630
EWK SR v i 119.74 49.17 685
AES R R MR EL A 119.92 4722 969
HS 1) Ll 3 R 120.02 45.12 940
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HHG2 ALY 2 i 5 1L 112.57 41.19 2053
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Table 2 Results of speculative compounds in P. nudicaule
by HPLC-MS-IT-TOF
5 MAH] A7l BRE(X107 el

1 340.150 2CyH, NO, 1.0 B35

5 330.1653C;HuNO, — —12

8 314.1719C;HuyNO; — —2.5

(-)-8,14-dihydroflavinantine

(+)-amuronine

10 328.1510C,oHyNO, 4.5  BPERSERR
11 340.114 5CyH,NO, 0.5  HBIprHEg
12 324.1200C,,H;;NO,  -0.8  FiZEfckw
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0.503 mg/mL X} H b il 459
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g, WEMoE, EREREIVY, W2 pH {4 3.6
(I - B B AN 22 0 bV 30 mL, PR$E 5 min, HUE I
B, FTERuedRgit, Hakygm R A3 HEat i i o
223 BRBORAIIERE e BRI SR
EHA A 3 mL, 730 E T 125 mL 20 2k,
PRGN pH 3.6 IS TR-BE R A 22 P 10 mL A
IR TR C I 0.04 %R ISR 3 mL, 3
A)s D& 10 mL $RFEAEL S min, F#E, FRARGC
RN, TWENE . BEAE SR E
4RIEN 25 mL S, FHSEM (SmL) HL 3 K,
[FREAR I IE NS, B Jo S Ve IE 4R, I8
SR, METRZIE, A REHRITSE
PLZS I 2 e, 200~500 nm Y HEF TG54 .
SE BRI, O R AN A AE 414 nm
FRGE M KB, 2 A TOR M, MOk 414
nm AP E K

2.2.4  FRAEMZZT] ol RS R R ERCHT TR Rt HEE
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Table 3 Contents of alkaloids in different parts of P. nudicaule from different populations
- _ BEY/ (mgg ) _ PR SEAR (mgrg )
A i E I 1t oL i E iy 1t S
WLBT 45813 33636 22224 52734 37003 1.3021 20185 0.7886 0.1718 3.3759 26746 0.8524
HGL 2.5439 1.5258 3.5004 28461 53728 1.3738 2.0026 0.7248 0.0770 1.3612 3.1282 0.8875
HS 1.0517 1.1980 12624 13002 1.5097 02997 02370 04475 0.0226 1.0753 1.0425 0.2517
HHG1 1.0714 09650 09622 02506 04149 05191 03167 0.7777 0.0642 0.1615 0.1054 0.3578
DL2 28177 09070 12910 0.5326 09213 0.5474 02676 09105 0.0146 02206 0.2364 04444
DL1 32814 25759 1.1087 0.6528 1.0991 09598 0.6987 0.7965 0.3549 0.2382 0.2927 0.6156
HHG2 1.7249 22029 13291 0.8834 1.4945 1.0880 04900 1.5340 1.2450 0.1469 0.0991 0.1637
XJG 1.2654 0.7885 1.0418 0.6638 0.7489 0.6842 0.1152 15341 1.2886 0.1155 0.2805 0.3781
ARS 2.1242 12080 0.7758 0.2371 0.8510 0.5833 0.0503 0.2843 0.3872 0.0319 0.0358 0.1263
EWK 22904 13592 13592 1.0961 1.1966 0.7280 0.0117 02451 0.2267 0.0110 0.0109 0.0116
HLE 14080 1.7001 12268 1.7277 1.2477 0.7597 0.0022 0.1679 0.2307 0.1026 0.0339 0.0194
ERGN 22852 1.0376 0.5692 0.1773 03612 03565 0.6317 0.0397 0.2188 0.0031 0.0067 0.0106
P 22038 1.5693 1.3874 13034 1.5765 0.7668 0.5702 0.6876 03585 05703 0.6622 03433
WfEZE 1.0304 0.7782 0.7768 14610 14734 03482 0.7106 04881 04407 09854 1.0874 0.3096
CvV 04676 04959 05599 1.1209 09346 04541 12462 0.7099 1.2293 1.7279 1.6421 09018
- _ S ik (mg-g ') _ Bt 3 AK€ (mg g ™)
oL Ui £ It 1t gl R £ It 1t P
WLBT 1.1382 0.2120 09508 19142 1.6175 0.3453 02940 0.0526 0.1718 0.2731 0.2223 0.0265
HGL 1.0858 0.1488 0.6567 1.0485 1.5272 0.3571 0.1570 0.0121 0.0770 0.2046 02222 0.1956
HS 0.0045 0.1444 0.6714 03395 0.7689 0.0202 0.1698 0.0211 0.0226 0.0593 0.0546 0.0066
HHG1 0.0046 0.0297 0.0154 0.0109 0.0020 0.0057 0.0400 0.2679 0.0642 0.0260 0.0989 0.0173
DL2 03461 0.0205 0.0239 0.0031 0.0033 0.0047 0.8389 0.5023 0.0146 0.0056 0.0515 0.0266
DL1 04553 0.0843 0.0360 0.0015 0.0084 0.0261 12878 04811 0.3549 0.1305 03378 0.4003
HHG2 0.0104 0.5134 04088 03063 04701 0.6279 0.2023 18185 12450 0.5288 0.7649 1.3073
XJG 02722 0.5975 04434 02230 03266 04054 03779 22338 1.2886 0.5025 09395 14110
ARS 0.4559 0.8501 0.2019 0.1282 0.3737 0.1609 0.1597 0.1947 03872 0.1242 0.6262 0.3865
EWK 0.7300 0.6539 0.7237 0.6040 0.7510 0.3639 0.1064 0.1539 0.2267 0.1357 0.1351 0.0958
HLE 09561 0.1803 0.6354 0.6586 0.6243 0.3288 0.1459 03339 0.2307 0.1635 02430 0.0916
ERGN 05232 1.8191 14311 0.6405 09136 0.6638 03279 03171 0.2188 0.0256 0.1603 0.1387
SFI{E 04985 04378 05165 04899 06156 02758 03423 0.5324 03585 0.1816 0.3214 0.3420
WfEZE 04070 05142 04228 0.5534 0.5435 02337 03627 07216 04407 0.1746 02942 0.4939
CV 0.8164 1.1745 08186 1.1296 0.8829 0.8474 1.0596 13554 1.2293 09615 09154 1.4442

B0 SR B AR AN R s B 2 T AR A JE AR 0.002 2~
2.018 5 mg/g, CV 4 12462, RATIYEA 0.570 2
mg/g, F NI WLBT FEds. Sy HkE 1)
B REHIAE WLBT #£1l, CV 24 0.816 4, w4
fE4 0.407 0 mg/g; 15 LA 1) 3 AN 1)
KAARHILAE WLBT FEHB T DA R, B 28 0K
KA HBLAE DL #ERb, AR RECH 1.059 6,

BRI KR 0342 3 mg/g. BVAIT S, BFRESESH
SRR R, O YRR SER, ARk B
FRAE: HP &AW 1 CV LB H Y 45 5

ik (1.2462) >HnE#COKE (1.059 6) > H
fik (0.8164) > S EWE (0.467 6).
3.2 BEEARARAIAALEIE S

rh 24 % 5% 24 [R)— R ) A IR P A 1R 1
J853 B S B AR, B 4 g ae N [ J R
IR FIAL (B 250 L 8. 3B IS H
AP 1oy LA A R, FEr R AR AR 2 s AN [] 58
B, RIS 250 M. fe. B, PABFRERR 4 Fl
By s B[R] R ZE B4 A AR 1 2 A
gi. WKL Tl dEl 1L 202, 201, K
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Fig.3 Comparison on contents of alkaloids in P. nudicaule from different populations
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Fig.4 Comparison of contents of alkaloids in different parts of P. nudicaule from different populations
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