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Abstract: To explore the chemical constituent characteristics and differences in Pseudobulbus
Cremastrae seu Pleiones (PCsP) from different botanical origins, this study employed ultra-high
performance liquid chromatography with quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-
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MS/MS) to perform chemical characterization of PCsP medicinal materials derived from Pleione
yunnanensis Rolfe, Pleione bulbocodioides (Franch.) Rolfe and Cremastra appendiculata (D. Don)
Makino, respectively. Additionally, principal component analysis (PCA) . orthogonal partial least squares
discriminant analysis (OPLS-DA), and cluster heat map analysis were applied to screen differential
metabolites among the three. On this basis, high performance liquid chromatography (HPLC) was
employed to determine and comparatively analyze the content of five indicator components in PCsP. The
results indicated significant differences in secondary metabolites among PCsP from the three different
botanical origins mentioned above. Firstly, a total of 84, 70, and 76 chemical constituents were identified
from PCsP derived from Pleione yunnanensis Rolfe, Pleione bulbocodioides (Franch.) Rolfe, and
Cremastra appendiculata (D. Don) Makino, respectively. Further comparative analysis revealed that
there were 21 differential metabolites identified among them, mainly including carboxylic acids and their
derivatives, organic oxygen-containing compounds, and isoflavone compounds. The final quantitative
analysis revealed that Pleione yunnanensis Rolfe contains significantly higher levels of five characteristic
components compared to Pleione bulbocodioides (Franch. ) Rolfe and Cremastra appendiculata (D. Don)
Makino, thereby revealing significant differences in the chemical composition of PCsP from different
botanical origins. This study investigated the differences in chemical composition among three botanical
origins of PCsP, providing a theoretical basis for its quality evaluation, identification, and elucidation of
pharmacodynamic foundations.

Key words: Pseudobulbus Cremastrae seu Pleiones; UPLC-Q-TOF-MS/MS; chemical composition;

differential ingredients; Pleione bulbocodioides (Franch. ) Rolfe
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Pleiones, PCsP), X4 “ BELE"“IKERT7, R = F
YY) 2 A MUsR 22 (Pleione yunnanensis Rolfe) iz
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B L Teen-2A RGBT BUBAL R AT BR A 7D L HLF K
- XJ220A SCSCE i K 36 KA A FRAFD L&
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2%, MRS RN 10 AE 11 AL i #rii s T
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B I ZEERES A 40 CHER LT, R E &
FRE  FREL 10. 00 g B &, B 5 3 60 H i FR i
0.02 g BEAFERMA L MA 1 mL B4 70%0 19
B R, A8 75 2 BL 45 min, 8000 r/min &> 10
min, KL 0. 22 pm FLARBIRLFLIE B 0 L B S
WARBER AT BT 4 COKBRTE .
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Tk A 0. 4 mL/min, FEREE N 1.0 pL KIS K A
254 nm, WA K (A)-Z B W (B) L 16 B VeI 4%
e 1 iR,

x1 BITEHR
o TR EL 6
Fsf 8] / min A B
0~1 96—>96 4—>4
1~7 96—50 4—>50
7~8 50—30 50—70
8~12 30—>5 70—>95
12~15 5—>5 95—>95
15~16 5—>96 95—>4
16~18 96—>96 4—4
1.3.4  Juigkscft

S FE 1 5 B i L. 50 ~ 1200 Da, 5 iR B
100 °C, ZEFMLIEE 40 °C, AR 1. 000 s, 4
HiL R 40000 V., JFi i B 400 mg/ml, {5 filf 1 fig
FRE R AE R 6000V, Al 4 B 3 F 4 il 12
fietE ol 30~70 V,
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45~47 60—50 40—>50
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55~56 40—10 60—90
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FFe  REEE/min - MAET 3 g3k AL/
1 0. 65 (M+H]" CH,NO, 147.1124 L &R
2 0.72 [M+H]™ C.H,NO,S  166.0528 B 228 T TR
3 0.72 [M+H]" GCH;N,0,S  230.0952 L-Z fati A
4 0.72 [M—+H]" C,H,,NO, 252.1071 IR R
5 0.72 (M+H]" C,,H,,0, 277.1060 AR
6 0.75 [M+H]" C,H,O 133. 0645 PR ek
7 0.75 [M—+H]" C, H.NO, 138. 0545 W L
8 0.75 [M+H]" C,H,N,O, 147. 0759 L- A& W%
9 0.75 [M-+H]" C, H,NO, 147.1160 L-AEAMR
10 0.75 [(M-+H]" C,,H,,0, 225. 0903 A
11 0.75 [(M+H]J" C,,H,, Oy, 360. 1489 o FLAE
12 0.75 [M+Na]" G, H, 0, 458. 4600 AT
13 0.79 [M+H]"  CH,N30, 176.1024 L-RE R
14 0.79 [M+H]" C,H,0, 239. 1062 4 4R e A HL
15 0.82 [(M-+H]" C,H,N,O 112. 0505 Jinlzdd
16 0.82 [M+H]" C,H, 0, 271. 0953 1,5- “H AL HE-2, 7- T
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17 0.82 [M+H]" C,HN,O,  291.1289 AL IR

18 0.82 [M-+H]" C,, H,, O, 346. 1205 1-[ (4-FRo ) B L J-4-H 48 0-2, 7-JF
19 0.82 [M-+H] C,H,,0, 350. 4000 3,3/ - TR FE-2- (4B R D) -5- U A SR
20 0.89 [M-+H]" C, H,NO, 130. 0859 L-EREHmR

21 0. 89 [M+H]" C.H.N.O 135. 0299 JENIC7N

22 0. 89 [M+H]"  GH,N,O, 146. 0920 4-WREE TR

23 1.03 [(M-+H]" C,H, 0, 300. 3070 5 RAT

24 1.06 (M+H]" C, H, 0, 126. 1100 5-35% P B s

25 1.10 [M+H]" C,H,N, O,  229.1542 SHEENN RN

26 1.10 [M+H] C,, H,, O, 403. 1393 JIBREZ %

27 1.23 [M+H]" C,H,;O, 342. 3426 3',4",5,7-DU A 45 L B TR

28 1.27 [M-+H]' C,H, O, 165. 0542 2-FR IR

29 1.27 [M+Na]" C, H;; O 742. 2684 EANNES S

30 1.34 [M+H]" C;H,; O 268. 2650 1-O-Brr 2R B -3k

31 1.47 [M+H]" C,H,N.O,P  348.0695 PRt — B R

32 1.58 [M+H]" C,H,N,O;  261.1439 V- B R R

33 1.65 [M+H]" C,H,,0, 190. 2380 Z-HAR N g

34 1.68 [M+H]" C,o H,ys O, 456. 1981 3,3'- -2, 6- XL (R IENEIE ) -5- F S L
35 1.72 [M+H]" C,H,N,O 137. 0454 YCH IS

36 1.85 [M-+H] C,H,0, 225. 0751 IFFR

37 2.47 [M+H]" C,H, 0O, 149. 0593 R IR

38 2.58 [M+H] C,, H,,NO, 224. 0909 N-2. Tk~ L& 2 i

39 2.78 [M+H] C,H,,NO, 220. 1175 1z

40 2.78 [M+H]" C;H,, 0, 242. 2700 IalilS 33

41 3.36 [M+H]" C,, Hy Oy 482. 5240 A i A

42 3.50 [M+H]" C,H, O, 347.1276 1-CiF R R 3 -4- e dE-2, 7-
43 3.75 [M+H]" C,, H,y,NO 170. 1534 P S0

44 3.95 [(M+H]" C,H,,0, 221. 0803 6,7- A 4-FRAF TR

45 3.95 [(M-+H]" C,,H,, O, 375.1059 I FHE

46 4.02 [M—+H]" C,H,,NO, 166. 0857 DR N AR

47 4. 37 [M+H]" C,H,,0, 181. 0853 X} 2 IR H R TN R

48 4.71 [M+H]"  CgH,NO, 308. 2206 ZEHE

49 4.84 [M+H]" C,H,, 0, 183. 0647 TR

50 5.02 [M+H]' C,, H,, O, 481.1645  4,4-"HEH-9,10-—&-[6,1-BEIE]-2,7,2", 7'-pu s
51 5.12 [M+H] C,H, 0, 275. 1279 ay

52 5.26 [M-+H]" C,H,0, 209. 0804 -3, 5- T AR A4 PR R AR
53 5.50 [M+H]" C;H,,0, 241. 0855 - EEEAE-2,7- R

54 5.56 [M+H]" C,H,,0, 163. 0750 RIS B

55 5. 84 [M+H]" C;H,, 0, 259. 0959 SEPF R R

56 6.67 [M+H]" CH,NO/P  184.0728 Tl I

57 6. 80 [M+H]" C,H,,0, 257. 0814 4-H U HEE-2,3,7- =B

58 7.46 [M+H] C,H O, 137. 0593 Ko AR SO R RS

59 7.46 [M-+H]" C;H,, 0, 245. 1159 G 1

60 7.77 [M+H]" C,,H,,0, 285. 0749 HEHE

61 7.84 [M+H]®  C,H,NO, 180. 0861 I

62 8.01 [M+H]" C,, H,, O, 395. 1478 121 el

63 8.73 [M+H]" CsH,; 0, 259. 1334 3'-O-H RN E MR

64 8. 80 [M-+H]" C:;H,0, 229. 1241 3-FRHL-5-H A IR

65 8.93 [M-+H] C, H,,0, 279. 2318 VSRR

66 8.97 [M+H]' C,H,, O, 289. 1790 Wl =

67 10. 41 [M+H]" C,H, O, 139. 0387 3, 4- R IO HI
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R4 SHAREMERLEZFAE FRA TR MEELRE

JF5 PREEE/min mEET g3 oy ik R=L/ kR
1 0. 69 [M-H] C,H,N,0, 131. 0813 55 %
2 0. 69 [M-H]™ C;H,N, 0, 154. 0617 L-2H &R
3 0.72 [M-H] C.H,O, 131. 0345 37y
4 0.72 [M-H] C.H,,N, O, 145. 0619 NABH &R
5 0.75 [M-H] Gy Hy, O 178. 1400 2 WE R I T
6 0.75 [M-H]™ C,H,, 0 341. 1084 LB UM
7 0. 96 [M+HCO]~ C, H,0, 462. 1309 AR E-7-O-B-D- A A B RR 1
8 1. 06 [M-H] C, H,0, 111. 0088 3- Ik R T R
9 1. 06 [M-H]™ Gy H, O, 173.0164 =Dy
10 1. 27 [M-H] C;H,, 0, 180. 0633 D23
11 1. 34 [M-H]™ C,H,0, 117.0182 D-JREEFETR N e
12 1. 99 [M-H]™ C,H,,0, 285. 0994 KIKE
13 2.51 [M-H] C, Hys Oy 406. 1628 1242 T1-3-O-# # B
14 2. 99 [M-H]™ C,H, 0, 109. 0290 LB 1y
15 3.95 [M-H] C,H, 0, 351. 1291 HEZEC
16 4.23 [M-H]™ CHi;;N;O0,S 228.0811 F i
17 4. 64 [M-H]™ C,H, O, 163. 0401 it & E R
18 4. 84 [M-H]~ CyH;0,, 887. 3159 2-O- RBP4 K
19 4.98 [M-H]™ C,, H,,0, 243. 0674 =
20 5. 09 [M-H] C,H,,0, 171. 0654 1. 4- bt —RIR
21 5. 09 [M-H] C,H,,0, 193. 0579 5 P B R
22 5.74 [M-H]™ C:H,,0, 286. 2363 2 FRELYL R R R
23 6.53 [M-H] C,H,0, 177.0552 By 2 1
24 7.49 [M-H]™ C,,H,,0, 243.1027 ORI
2.2 3FMAEREMERLZEERKREILEER 1or
W3 T UPLC-Q TOF-MS/MS # A SR 4 (%4
WA SIMCA-P 14. 1 84, 47 PCA 447, B4 5 ~
BEACE R 3 AT A2 L LA R 47 405 3% 1 B ek b o 5]
VPRS2 BT, B 2 iR 3 MRl § p o5
Ji L2 28 18 A5 4 R AR T T0I g 43 (O 22 BT k% E ®cC
47.65%) EASIN A (5 22 STk R 32. 76 %) Jr [ 1 |
BB 2 TR0 R orEkFE T 8000, Q
RIILLIE 2 5 535 e A R ALREA SRS R, N
NN ZEFEBUN, T r . : m s
SR T 3 b AN [RIAF ) i L 2R i ] 1) 22 T R4 oM

SR H T PCA Wi 45 3, R LA 2 Geit
XT3 ZUREAS A 2 Bk B 47 22 4 18] OPLS-DA
FLB o tr. M il AR o A 45 S 9 v S 4L X OPLS-
DA BRIEAT R G VEA, 45 R WA 3 iR, 1%
I BE (R2Y) 0. 998, Tl BE (Q*) Hy 0. 992,
FEU BT SRR ELAT 0 174 i R B 0 R T 1 i 5
Ah BRI ZE R R, QF MIHLL S v il B #RHE /N
T 0, W] OPLS-DA BIRR M LA LS, &
UE T iAo Pk A T S L N HE e ek
22 AR 7 3% 5 B

B2 3#AREEYEELZIFN PCA SIS E
VEBEAS ALBLC A IR 2 A 2 2 R 2 0 K

5T OPLS-DA BRI Hras 3, LA VIP > 1,
P<20. 05 M FAFIfiBE 3 FPAS [ AE P 5L 1L 287 A AR
6] Y 22 A L 25 SR 4 Fros. 4 R 3 4l
FEATE OPLS-DA 4553 B A9 T30 B84 7 ) 222 B ik
B E TR R 33. 7%, A IRl IR B g K, e 3 Fb
AN [ RE A B T L 28 2 1) AR 0 A A7 R 3R 25 575
FEIEZE AT 7 ], 7 22 DTk Ry 46. 5%, 2 AR
R RS, SO BRI, Rt 2 AR AR Tl A
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AR — 2t %45 RS PCA gt —2, 3L
KW 3 R [RTAE Y L 2 s 7 A M AU A A
Rtz

R?*Y=0.998, (0*=0.992

107 g
1. = il B R
05} .- | | i 3
A A g
S YO At
A ik 4.
00- A A ’,A *
' 2 3 ) AQ
f ra A RY
0.5t A 4 * o
a A A
i1 i
4 A
-1.0
1 e
-0.5 0.0 0.5 1.0
ML

3 OPLSDA #EEMEBREGIH REE
W 5 iR, 3 FFEASL G 1 21 Fh 22 A0
Y ARG HAL A S5 AR SRR, ] RGN 4 4
TG IR DL LR AR | o A I AR
G RRER A VLR B AT A 55 RN R M

REIZEA G AT PORIEHUER T 2-F2 5 A PR &%
UAARH™ ) 55 =2 WAL B Y, 2R IUBE
LB DRI SERROK AL G ) B E ) S
TR RRR AL A ) R AL G ) —
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