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The analysis of compounds from Longya lily via HPLC-Q-
TOF-MS and HS-SPME-GC-MS
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Abstract: The purpose of this research was to establish an accurate and efficient method to analysis of chemical constituents
in Longya lily( Lilium brownii F. E. Brown var. viridulum Baker) and to compare the differences between the dry and fresh
samples. The phenols and saponins compounds were analysed by HPLC-Q-TOF-MS method , and the volatile constituents were
analysed by HS-SPME-GC-MS method. The results showed that 12 phenolic acids,1lignans and 6 steroidal saponins were i-
dentified from fresh Longya lily,and 5 phenolic acids,1 lignans and 6 steroidal saponins were identified from dry Longya lily
samples respectively via HPLC-Q-TOF-MS method ,nine of them were identified from Longya lily for the first time ;and 37 or
22 volatile components were identified by HS-SPME-GC-MS method from fresh or dry samples of Longya lily. These volatile
components belong to alcohol ,aldehyde ,acid, ester and alkane compounds,in addition, 11 of them were the common compo-
nents in fresh or dry samples of Longya lily,the types and contents of chemical components in fresh samples were more and
higher than those in dry samples. The optimized methods of HPLC-Q-TOF-MS and HS-SPME-GC-MS could be well applied
to analyzing the components in Longya lily,the results can provide some support for the development and utilization of Longya lily.
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brownii F. E. Brown var. viridulum Baker) £ 57 §§ {4
S R T I G | 22 K W e Ak
AT FE B A A (E T3 6 e 2F 1 5 A 22 1l
AT GE 5/ EE G, e o A SRR
Geh 25kt G T E 25 30 (2015 ji) ), 24 rh g
W HEA TN O LR, HA T EME
WENZ, 5 WKZ L, e | G R 228 RS Dt
SO R LT AR v A AR ) BRI
XA o3 D5 T T BT 20K . R, A SOk
AT TR AR >R ] HPLC-Q-TOF-MS 2 1 HS-
SPME-GC-MS % Je 4 1 & th B AL 27 i o3 BE AT 73
Br, RE e 4 1 & AR R BTE N e
IF A 253800 o B TR AR IR S BT &
AR B

1 #R5NEE

1.1 ##

R b T8 7 A I ROl & A R ZA W) (Hunan
Lvyuan Agricultural Development Co. , Ltd. ) $& {
(2019 46 H 28 H ), IF 28 B Al K2z el 2% B
R EAREE N T G465 (E 4G Lilium brownii F.
E. Brown var. wviridulum Baker. ) ,

fiERE A 2019 4 6 H 28 H ik, R AE i &
AR AT TR R AL, TR T 2Ry a5
S R R KRR R A RIS TR
1.2 K%

CNER g Al (18 Merk A W)) ; OB R
(bt E 255 (i) R a IRA D 5 £
H &1 B(1-0-p-coumaroyl-2-0-B-D-glucopyranosyl-3-
O-acetylglycerol ) (73 M7 5 1 iy, 41 )& = 98% , CAS:
114420-67-6, B EYEARGRA ) s £ 1
7K H A ALK A (PTG 2B RN A FRA 7)) 45
1.3 ¥z

XS250 43§t K3 ( METTLER TOLEDO, USA ) ;
1260 755 250 W AH €8 35 A 3K U AR AT TR AT I TR) 3
(HPLC-Q-TOF-MS) ( Agilent Technologies, Palo Alto,
CA,USA) ;2010 “UHH (0, 35- BT 515 X ( GC-MS-QP)
(Shimadzu Co. ,Ltd. ,Japan) ; & — F KL ai be 45 Bk -
65 pum(Supelco Co. ,Ltd. ,USA),

2 FHik
2.1 HS-SPME-GC-MS A #riE L MK 5
2.1.1 mw BARMERAA

RS PRI (45 °C) TG B e 8 SRR

200 £0.5 mg, & T 15 mL T2, Jf 6 % 704

TIPEFEART- 14 AR AT A Gk 1 F-sh AR 2%, 70
CF 1A 40 min, PR 2 KA H 19025 2 HL 40 min,
B S 7 B A 54X 240 CHERE I, K 5 min,
2.1.2 &iELH

K F CD-WAX (30 m x25 mm,0.25 um) A%
L, 5 NER, R 1. 00 mL/min, AR IR .50
C,#EFE R B 240 °C IR Y R IRTR B 50 °C
{335 4 min,6 °C/min 13 & T % 200 C 3545 10
min,8 °C/min B3 EE T} % 240 CIFAEFE 15 min,
2.1.3 &

KA ED B U8, 8 IR IR B . 200 °C, 42 MR
BE.220 °C, FH#ikt . 28, fintE .3 ~57 min,
HIEIEH . m/z 45 ~500,

2.2 HPLC-Q-TOF-MS ;%4 #7
2.2.1 ARSI R 0 &

FRELS.0 £0.05 g B o8 A A5 T B D HEE
JLL A 100 mL 80% £ B, 140 CF S $2HL
30 min, B H B EREF 4 °C,8 000 rpm F 5.0 20
min, 4 FIEWAT 0. 22 pwm A HLE B FS BP A AR5
W
2.2.2 ARG B

FEEPRICE A A1 B hrifEdh 1.64 £0.01 mg T
10 mL AZ R, F 80% £ WV W E 2% I B A5
W FERERTFH 80% £ T i Wk B B B B &
16.4 .32.8 49.2 65.6.82.0 pg/mL, 3t 0.22 pm 4
PLIE 5 iE At R 5850 HT o
2.2.3 &Lt

SR 2 HE S 1260 83 & 45, Agilent-ZORBAX
SB-C ¢ {4 (250 mm x 4.6 mm,5 pm) ,DAD 5l
ar, LA AAH 0. 1% WRK, B A1 B VE R sl R 4t
KGR : B #H(% )0 ~5 min 2 10% —12% ,5
~20 min K 12% —15% ,20 ~ 25 min H 15% —
19% ,25 ~ 40 min 4 19% —30% ,40 ~ 50 min Jy
30% —40% ,50 ~55 min & 40% —35% ,55 ~56 min
H 35%—10% ,56 ~60 min K 10% . K& A =315
nm, F:95 35 °C, #FFERE 20 L, 3% 0.7 mlL/min,
2.2.4 JRigE&AE

BT AR 6350 Q-TOF-MS i £ 4t , il i f
e S5 R A e A 25 2 1 U (EST-)
TOF G & 4555 . m/z 100 ~ 1 700 ; %515 B 300
C, 7 8 L/min; Z5 k% 77 35 psig; #§ <l 350
C, i 11 L/min; BARE HLE 3 500 V5 filf 15175 5/
BIHLE 175 V, BCE RSN 15 ~25 V 3 DEREE,



Vol. 32

B4 5T HPLC-Q-TOF-MS #1 HS-SPME-GC-MS 14347 1o 2F 1 4 v 4L &5 4 1333

2.3 HiEAE

K Origin 2018 AT & H Ak BE e 22 151 5 BAs 245
RIGFIR V- (H + bR AEMR 22 (SD) 5 K ] Chem-
Draw 15.0 BEATAL 425 R 258
3 ER5H5M0

3.1 GC-MS&R54H#r

T T 6 R AR TS B A B OR A T 45 K i
A, I g GC-MS BEATEME e &0, fiF 1
GRS DL L AP 20 i iR
NIST Hicdha 065 4544 S A o A7 7 M 20 M, SR T T
BUA— AR T RE AT, SRAF A2 M AR

'_

MR RAIXT A > S, WEE 1 s, DB E Ak
OYEIIRSEE T 37 PR MY, S R R
s R AW, Hod XS RS 1% UL A
17 Ffr, 5 5 de i 19 o8 IE OB (25. 87% ) FilIE O %
(18.80% ) , IF C\ 5 FIE 0 8% 2 1 FH 7 G 7 sl D
B TREIE S H AT A MORIE P i SLal . gk 2
B, WA A b 2 B 0F %0 T 22 B Kk 1 L
gy, BEJEEE R B BRI A, U R L
i A/ 15 Fho P AR SRR 1% LUEROAT 1S
F, & B e i B9 O8N IE & B (36. 76% ) | IE O R
(13.80% ) .Z.1R(13.20% ) IEJRIR(7.45% ) .

»»»»»

B 1 RFEAEH GC-MS ZBEFiRE/(TIC)
Fig. 1 GC-MS total ion chromatogram (TIC) of fresh Longya lily

’\ v \ "\/iﬂ\w‘\m;t\ww M I mnaaad
B2 ZFEETH GC-MS ZEFRE(TIC)
Fig.2 GC-MS total ion chromatogram (TIC) of dry Longya lily
Fx1 RFBEAEHHET GC-MS EEH 3T MEL KRS
Table 1 37 volatile components of fresh Longya lily identified by GC-MS
o (R B 1) e 1 AL Ve BUE 4L & ¥R ARABLEE
tg (min) Peak area Percent (% ) Compound Formula Similarity ( % )
1 3.525 823 117 1.11 2-T s C,Hs0 96
2 4.264 13 926 834 18. 80 O CeH;,0 97
3 5.143 194 895 0.26 TR 5 IR C;H,, 0, 86
4 6.585 610 424 0.82 1 RS C;Hy,0 95
5 7.076 1702 408 2.30 2-T -1 T CsH, 0 92
6 7.328 2349 977 3.17 (E/Z)2-C I CeH,0 97
7 7.683 323 765 0. 44 2-TF S g * CoH,, 0 98
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%245 1( Continued Tab. 1)
No. ﬁt?’#ﬂjl‘m U T AR T AL 43 L LaY s F AR EE
tg (min) Peak area Percent( % ) Compound Formula Similarity (% )
8 7.820 4573 831 6.17 O iR 2. Bk CgHy60, 97
9 8.142 442 475 0.60 iF CsH, 0 95
10 8.738 5369 222 7.25 AR C,H;0, 93
11 9.131 274 988 0.37 R L 6- PEs IR T CgHi, 0, 80
12 9.790 296 877 0.40 32 CsH,,0 85
13 9.979 385 855 0.52 R CioHy 0, 84
14 10.172 474 406 0. 64 2-Z H-2-CR CgHy, 0 83
15 10.297 1 506 096 2.03 BEIR 2Tk CoH50, 96
16 10. 644 19 168 991 25.87 ECEE” CgHyy0 99
17 11.275 535 866 0.72 3-CLs-1-Fi C¢H,,0 91
18 11.681 596 353 0.80 s CoH ;30 94
19 11.812 131 434 0.18 2-C I CgH,,0 94
20 11.967 400 590 0.54 W2 IR P CoHys 87
21 12.545 4934 864 6.66 " C,H,0, 98
22 12. 868 784 413 1.06 -4 -3 - R TG CsH;60 95
23 14.342 1218 781 1.65 S C1oHy0 88
24 14.630 464 205 0.63 (R,R)-(-)2,3-T & C,H,00, 89
25 15.150 383 799 0.52 T3 I Y R I C;H3ClO; 82
26 15. 481 4071 613 5.50 a-F 3y - T P Bl CsHg0, 94
27 16.239 128 622 0.17 y-T & C4Hg 0, 93
28 16.743 560 069 0.76 R 20 g CsHy40, 83
29 16.895 919 376 1.24 -4 4 CoHy30 89
30 17.217 914 041 1.23 2-H TR C5H,00, 96
31 18. 195 83 761 0.11 3-F L2 (5H) -nk IR CsHg0, 87
32 18.587 953 483 1.29 Spiro[ 3. 4 ] octan-5-one CgH,,0 83
33 20. 546 2 656 946 3.59 EC*® CgHy, 0, 98
34 21.062 218 117 0.29 P C;HgO 91
35 22.637 380 502 0.51 BRfR C,H,,0, 92
36 24.472 1 168 164 1.58 +HEE Ci5Hz0 96
37 27.909 160 101 0.22 TR 2. Tg CisH360, 91

T PRS0

Note ; * The common components of dry and fresh samples.

SR R E A T RE R EERE S 4 0y
11 Rl A8 0 OOl S A B (TR IE O
Pt S AR X AR (5. 98% ) , 2y BEREY 40% , £ A1)
R (3-F23 2- T, —Fh B (& &R 195 B AE
TESERERIR 7. 25% 1 78 T4 o 5 RO FEAR, 12
$0.30% , ,MH2% 24 £, IEC RN & ARG
3.59% H7EFHEHik 13.80%

3.2 LC-MS R 54547
3.2.1 &MXRER
ST il £ EH AT B AR (ng/

mL) XU TAARSEAT N 15 B AR dEth & 2 R .y =
10.277x + 25.757;R* =0.999 7. % TAEMZ: n94H
KEZBR >0.998 5, KW FFERTE 16.4 ~82.0 pg/
mL G, EAA T B it E SEmHAZERR
SRR,
3.2.2 HPLC &2 5457

HPLC E3%2 B (4ni&l 3 FroR) , 76 A =315 nm
T &S Yo B BERGE (A BB YA s
LR, KRR . B | &k
eI ) 12 AMeA Y, L E A AT B &I Can
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R2 RFBEATHIET GC-MS E£EW 22 MEXMERS
Table 2 22 volatile components of dry Longya lily identified by GC-MS
No. (R B 1) U T AR W B 43 L &Y o HEABLEE
ty (min) Peak area Percent( % ) Compound Formula Similarity ( % )

1 4.356 13 209 344 36.76 EOm” CeHp, 0 97

2 5.958 250 494 0.70 1- T4 -3 - CsH,,0 92

3 7.855 428 374 1.19 2-1F S kg * CoH,,0 95

4 8.217 2677 184 7.45 E R e CsHp, 0 98

5 8.815 108 834 0.30 ZABIA C,Hg0, 89

6 9.149 113 420 0.32 FRIE PR C3Hg 0, 88

7 10.779 2 147 909 5.98 ECEE” CeHy, 0 88
8 11.406 193 240 0.54 20 ffie C¢Hpp 0 84

9 12.113 1 180 852 3.29 T CoH,40 89
10 12.571 4745 034 13.20 A C,H,0, 98
11 13.008 1 852 445 5.15 122753 - R IR g CgH,60 97
12 14.742 442 739 1.23 3,5-Octadien-2-one CgH,;,0 80
13 15.167 269 679 0.75 FRE R CyoH;50 83
14 15. 408 402 066 1.12 1-5E CgH,50 96
15 16.488 367 040 1.02 o CgHy, 0, 84
16 17.274 361 673 1.01 2-HI%E-3-2E CoH ;30 86
17 17.951 286 284 0.80 2’6’6'T’i';zzz’z(ylff’_ffj"[3' L 6,0 80
18 18.653 480 614 1.34 5 R CsHy0, 93
19 20.519 4 960 595 13.80 A7 CeH;2 0, 99
20 22.641 175 085 0.49 BERR C;Hy, 0, 81
21 23.489 539 745 1.50 Z BE R CeHip 04 98
22 27.552 746 146 2.08 Phenanthrene ,7-ethenyl-1,2 CooHsy 94

LG e 1 E e S

Note: * The common components of dry and fresh samples.
%% 3) ,1-0-p-coumaroyl-3-0-B-D-glucopyranosylglycer-
ol, 1-O-caffeoyl-3-0O-p-coumaroylglycerol , 1-O-p-cou-
1-0-p-
coumaroyl-2-0-8-D-glucopyranosyl-3-0-acetylglycerol
4 ML E WA & R, 35 900 pg/g LA
Fs TR IR S 5 MMEEY, L EH ST B
METH(UNER 4) , 1-0-caffeoyl-3-0-p-coumaroylglycer-
ol F1 1-0-p-coumaroyl-2-0-B-D-glucopyranosyl-3-0-
acetylglycerol P > {b & W) 19 AH X & &8 &, 18 5
122.68 Fil 2 897. 03 we/g, & & 29 J i 11 4 F 1K)
30% , Ji. H. }& 1-O-p-coumaroyl-2-O-hydroxymethy-3-
O-acetylglycerol {9 B AEBEFEHIL 4 437.30 pg/g,
{HAEFRET 100. 42 pg/g, FimAfZE2) 44 fif
3.2.3 MS &R 554

X Ml HPLC-Q-TOF-MS 75 1 B 1R AR 47—

maroyl-2-0-hydroxymethy-3-0-acetylglycerol |

P G, A R R T
R A B 5 SCHik S Chemspider £ 4 122 L X, 45 S 3
B 4 Fik 3) e ey TRIUT B T A b 3R AG
W 19 MEEW . S AE WA N K a4 T,
Sitg=aniEl s FiE 6 Firs .

&m1 [M-H] =232.121 7,5 He 257 4
JE 1Y Cyclocostunolidez #H L, H T 7% i %+ HPLC-
DAD (I K A =315 nm  [HAJEZE RS H
FARGIE R A =217 nm, UL 7E HPLC &3 o oK L
Me] 17

&2 [M-H] =415.125 5, A WD FE 5
JCHIE TR [A,-H] =179.035 2 A A,-H] =
163.042 3; [ A,-H] WWIHERR m/z 180. 14 4 32—
H,[A,-COOH - ]  =135.045 9 2 undk iz fii 25 — 4
RITEH, [A-H] BHFET R m/z 164.16 K F—
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B3 RFBATRHMEFN HPLC BEE
Fig.3 The HPLC chromatogram of dry and fresh Longya lily
F:* EEET B, Note: * Regaloside B.

NH,[A,-COOH « ]"=119.102 2 R FEE XML £
TR N, MR SR e 4y T X G, Hy,
0y, it 24 M 1-O-caffeoyl-3-0-B-D-glucopyranosylglyc-
erol ,

WEMm3~5 HeTE TN m/z399, H
MS/MS WA ff B4, Horh, [A-H ] =163 0] g
TFERM H 8 [ A-OH - " =163 J& i 45§ i 22
3, R, 254 SCHRRGE ) FIAS R Chemspider %
P PE AENZ =B WY 73 57N CyH,, 04,53
54w 44 A 1-0-p-coumaroyl-3-0-8-D-glucopyranosylg-
lycerol ; 1-0-caffeoyl-3-0-p-coumaroylglycerol ; 1-O-caf-
feoyl-2-0-p-coumaroylglycerol ,

“EW6 [M-H] =429.140 8, [ A,-H] =
193.051 7 JZBIBEER m/z 194.19 7E 6 B AT
F—4~H,[A,-H-COOH - ] =134.038 6 = #1%R
KAETMAER RN, [ M-Glu + OH - ]" =267.090 5 &
B B 2e— 00 T A b, HLA A0 5 RERZ AR IE Y
O BT TR b o ARAESCHRIRAE " #E 4 Toh
CsHy O, , it 24 N 1-O-feruloyl-2-0-B-D-glucopyrano-
sylglycerol ,

wE®WT [M-H] =457.1359,[A,-H] =
179.036 0 SZWNHERZ m/z 180. 15 2 1 4~ H, [ A, -
COOH - " = 135.044 6 ZMIMERR & £ T IR KL,
[Glu-H,0] =162.024 8 E#j%itH m/z 180. 16 i

— 5 F H,0, 454 SCIRGE " I H 43720 h Gy
H, Oy, , fif 24 4 1-O-acetylcaffeoyl-3-0-B-D-glucopyr-
anosylylycerol ,

EWS8 [M-H] =309.062 5,[A,-H] =
163.041 0 2/ S5 ZmME 1 4 H, [ Gly20H - +
Ace] = 101.025 9 2 H il b9t £ BEAL B 2% 17
AEEIE, [M-H-A, ]" = 145.015 1 2R BB —A
HFHZEMR,[ Gly3H +CH,0H - ] = 127.004 5 2&H
M ERE T R A SCHR AP OR DU AGE , R 48
AR SCHAW B RS0 & W 1Y Jo 1% 2L M Re AiE , 4R D 531
K CsH O, , A5 44 N 1-0-p-coumaroyl-2-hydroxyme-
thoxy group-3-0-acetylglycerol ,

H“EW9 [M-H] =441.144 1,[A,-H] =
163.040 8 2/ T KM ZE 1 4~ H,[ A,-COOH - ]
= 119.050 7 B2 HF G KR K T BRI, [M-
Ace-OH - ]" = 381.120 6 2% A4 TR Lt
i, [ M-Glu-Ace ] = 219. 066 6 2% I i & —
Oy TRIEE A — AN BRI, 454 SClRARaE |
BFRHA CyyHy O, , i 4 N 1-0-p-coumaroyl-2-0-8-
D-glucopyranosyl-3-0-acetylglycerol ,

E®W15 [M-H] =429.119 5,[ A,-COOH-
OH] =134.038 0 J& Pl BRI A& A 1 WER S 0E, [ A, -
H] = 193.051 6 JEBTHIILZ: 1 A~ H, [M-A,-H]"
= 235.062 3 R L — 0 TP ERER , [ M-Glu
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+OH - ]" = 267.091 4 284 FE 22— T H 4
W, ELAA0E SRR E R O BAE T RZ b, AR
SCHRARAE " eI F Rl o Haye 0,y A4 1-0-
feruloyl-3-0O-8-D-glucopyranosylglycerol ,

& 16 [M-H] =383.114 6,[ A,-COOH

- ]7=119.050 9 & F T E LA T BRI, [ M2
(4-ethenylphenol) + H]™ =145.033 5 2+ I [F] A
JBER W31 4- 0By, [ A, -H ] =163. 040 8 J2
FHEMRERK 1A H, [M-A,-H] =219.063 3 J&-£}f
B bW 1 TR TR, &5 A Sk
THH C, Hy O, , A5 44 M 1, 3-0-di-p-coumaroylglyc-
erol .

wEM17 [M-H] =413.124 9,[ A,-COOH

- 17=119.052 4 B2RFLRMREE TR,
[A-H] =163.041 4 2/ G EBRER 1 H, [ A,-
H] =193.051 8 &f#iei 2 1 1~ H,[ A,-OH - |
=177.055 9 ;EBIBRRRIN 25 1 DAL, [M-A-H] =
235.061 9 JE R LI & — 0 T HRE R, [ M-A,-
H] =219.066 5 2t E £ 1 7 FRIEIR,
o SCHR IS F A Cp, Hy, Oy, 44 K 1-0-fer-
uloyl-3-0-p-coumaroylglycerol ,

EW 18 [M-H]| =443.356,[A,-H] =
193.051 3 ZP8ame i 2= 1 4~ H, [ M-A-H ] =249,
079 1 2B B2 1 73 7B 8L, [ A,-COOH-OH
- 17 =134.038 6 =M BRIR K A= 1 R S v I B

120
100

80

F
Abundance

WEMED AR, [2A,2H +C,H, ] =428.112 5
SEPI TR YL | 71 C; BB 456 SCakR
S AT 2N CoyHy Oy 84424 1,2-0-diferu-
loylglycerol ,

EHM19 [M-H] =881.453 9,[Rha-H] =
163.062 6 =R Wik 1 4~ H,[Glu-H] =179.
056 5 EHiZpER 2 1 4~ H, [ M-OH-methylglutaryl ]
=737.411 7 & hpA% EIBCR 1 AR 1 ASH AR
TURRE ., ZEASCHRIRIE A ROl CusHy
0,,, fit 4 } (25R ) -27-0-3-hydroxy-3-methylglutaryl-
spirosol-5-en-38-yl O-q-L-rhamnopyranosyl-(1—2 ) -8-
D-glucopyranosyl-(1—6 ) -8-D-glucopyranoside ,

i ERTIR, 1 SR 2 RRERERY . B A S
EEAE TS LSRRI A S B B 2 T T
4 Tig

FURT, ¢ T 7 & =25 rh 4 R 1 o3 i T 50 4 08
B, R HS-SPME-GC-MS 1273 # 2 8 1 & 8 25
HAE S B A DL AR TE o A T SR T I
TR CO, ZEI, i id GC-MS X & A5 K 1 A
OIEAT T RE CRITA A A 2R RV
I P i CO, ZEIBA 5K 78 AR MMIEAH L, R
W s 2, (B, 5KZEA R B
FLHAR CO, ZEIBOHLL , [ AHTOUZS AR SRR B 4
48 ) 5 2R R L, O EL AT LAGRE S DY il o i
oA

FFf
Dry sample

==

L
30

=)
=
)
S

120

FH
Abundance

L L
40 50 60

fif b

Fresh sample

M

L L L
0 10 20 30

{5 B I i)

t, (min)

n L L
40 50 60

B4 EFEAETFHMERHEFEXT HPLC-Q-TOF-MS BB FifE (TIC)
Fig. 4 The total ions chromatogram (TIC) of HPLC-Q-TOF-MS in negative ion mode of dry and fresh Longya lily
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®3 RFABEHH HPLC EREHBEFEXT HPLC-Q-TOF-MS B FHEAER (v 5, n=3)
Table 3 The results of HPLC and ms/ms informations of HPLC-Q-TOF-MS in
negative ion mode from fresh Longya lily(; +s, n=3)
e e i HR iR
4% W Relaive  BEATE 0P /NS R (EST) fea i st
No. I ('min) content Extract mass (l; ) © MS/MS fragment ion( ESI™) Compound name Formula
00
(ng/g)
1 8.269 ND 232.1217 4.31 102.057 3.,146.082 5 Cyclocostunolide!”! CiyHi504
119. 102 2,135. 045 9,  1-0-Caffeoyl-3-0-B-D-glucopyrano-
i Ci;sH,, O
2 13.612  317.58 +11.58 415.1255 0.01 163.042 3 179. 035 2 sylglycerolLS’gJ 18 M2 Y1y
3 15.077 952.74 +23.47  399.130 0 0.02 119. 051 8,145. 030 5, 1-O-p-Coumaroyl-3-0-B-D-glucopyr- CysHy 010
163.040 8 anosylglycerol ]
119. 051 6,145. 030 4, 1-0-Caffeoyl-3-0-p-coumaroylglycer- .
4 19.945 14700.42+19.88 399.135 3 0.01 Y W0 ° G4 049
119. 051 6, 145. 030 5, 1-0-Caffeoyl-2-0O-p-coumaroylglycer-
5 20.894 221.47%7.62  399.1303 0.02 163,040 8 e CisHp Oy
134. 038 6,175. 041 7, 1-O-Feruloyl-2-0O-B-D-glucopyrano- G
d H,c O
6 23.307 440.47 +£15.15 429.140 8 0.02 193.051 7 267.090 5 sylglycernl“o] 19 Hoe V11
135. 044 6,162. 024 8, 1-0-Acetylcaffeoyl-3-0-8-D-glucopy-
’ 7 CyHyO
7 29.116  48.74 £1.06 457.1359 0.01 179. 036 0 ranosylylycerol ) 20 Hoe V12
101. 025 9,127. 004 5, 1-0-p-Coumaroyl-2-O-hydroxymethy- C
’ H;s0
8 30.623 4437.30 £31.47 309.062 5 0.15 145.015 1.163. 041 0 3-0-acetylglycerol 15 Hig O
119. 050 7, 145. 030 3
. C1-09C 12-0-B-D-glucopyr-
9 33.625 7326.45:33.59 441.144 1 0.01 163. 040 8,219. 066 6. prboumaroyl2-0-B-Doglicopyr= ¢y, 0,
381 120 6 anosyl-3-0-acetylglycerol
22R, 2 -27-Hydroxyspir-5-en-
17501 7 a0, s 4,
10 34.509 ND 897.266 2 0.22 559. 158 4. 675. 192 2. 2)_;3_1)_ o ranospi-(1j6)-,6-D- CasHyp 015
735.216 6.774.757 1 EueopyEnosy
glucopyranoside
(25R) -5a-Spirostan-38, 17a-diol 3-
175. 037 3,225. 162 2 O-a- .
- N N Cs3HgyO
11 35.009 ND 723.502 4 0. 14 677.498 1 l-arabinopyranosyl (1> 6) 8- 38 Heo V13
D-glucopyranoside! '/
(25R) 27-0-Methylglutaryl-spirosol-
5-en-3B-yl  O-a-L-rhamnopyranosyl-
12 36.956 ND 836.587 0 0.15 790.582 0 (1 22 y-5-D-glueopyranosylo( 1 - CasHeyOrs
6) —ﬁ—D—glucopyranoside[ 13
25R)-38, 17a, 27-Triol-spirostan-
( B, 17a, p
13 42.640 ND 768.454 9 -0.07 576.391 3 .722.449 3 6-one 3-0-a-L-rhamnopyranosyl-( 1 C3gHg O5
—2) —B—l)—glucopyranosideL 15]
(25R,26R) -26-Methoxyspirost-5-en-
3B-yl O-a-L-thamnopyranosyl-( 1 —
CyH74 O
14 48.016 ND 945.469 2 0.01 899.463 9 2 )-0-[ B-D-glucopyranosyl-( 1 — 46 74 Ogg
6) ]-B-D-glucopyranoside! '
134. 038 0, 193. 051 6,
15 49.532  122.90+1.66  429.1195 0.07 235. 062 3,253. 072 8, I'O'Feml"[y]})'f'()'ﬂ'l) elucopyrano ¢ 1y 0,
267.091 4 sylglycerol
119. 050 9. 145. 033 5,
16 52.957 16.78 £2.18 383.114 6 0.01 163. 040 8,219. 063 3. 1,3-0-Di-p-coumaroylglycerol! >} Cy Hy Oy
313.075 3
119. 052 4,134. 038 5,
163. 041 4, 177. 055 9. 1-O-Feruloyl-3-O-p-coumaroylglycer-
’ C,H,,0
17 53.859  122.71+7.93 413.124 9 0.01 193. 051 8.219. 066 5. of[15) 229, Vg
235.061 9
134. 038 6, 193. 051 3,
18 54.250 1144.29+22.67 443.356 0 0.49 249.079 1,175. 040 4. 1 2-0-Diferuloylglycerol!'s’ C Hy, 0y
207.067 9 428.112°5
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%23 3 ( Continued Tab. 3)
v e i HiRF B2
His PRI A Relative Wiy L e MS/MS B TR (EST) & WA R Ny
No. tg (min) content Extract mass ¢ d( ‘;e)e © MS/MS fragment ion( ESI™) Compound name Formula
00
(ng/'g)
101. 025 7.119. 036 1, ( 25R )-27-0-3-Hydroxy-3-methylgl-
143. 036 5.163. 062 6. utaryl-spirosol-5-en-38-yl O-a-L-rh-
19 54. 666 ND 881.453 9 0.01 179. 056 5,205. 073 8, amnopyranosyl-( 1 — 2 )-B-D-gluco-
CysHy 04y

247. 081 9,737. 411 7,
779.420 9 819.459 2

pyranosyl-(1—6) -B-D-glucopyrano-
side! 1013

TE AR S L E A B Huttt, BT 8 TR ND %46 & Y76 HPLC-DAD(A =315 nm) ffoRAGIE]

Note : The relative content is calculated by the equivalent of regaloside B,and amount is converted to dry matter; ND; The component wasn’t detected in

HPLC-DAD(A =315 nm).

F4 RFEATFHHPLC ERRABFERT HPLC-Q-TOF-MS BFREAEE (v +5, n=3)
Table 4 The results of HPLC and ms/ms informations of HPLC-Q-TOF-MS in negative ion mode from dry Longya lily(x £s, n=3)

e R
s PREES(E] Relative Wighor i L S MS/MS BT (ESI) WY PA fp2zst
0. tg min content ‘xtract mass MS/MS fragment 1on( ESI” ompound name ‘ormula
N (min) E (%) o (ESI) C d Formul
00
(ng/'g)
1 8.269 ND 232.1217 4.31 102.057 3,146.082 5 Cyclocostunolide CiyHig 05
3 15156 359.38 4545 399.130 6 0.0 119. 051 8,145. 030 5, 1-0-p-Coumaroyl-3-0-B-D- glucopyr- C1sHas Oy
163.040 8 anosylglycerol
4 19.917 512268 +35.48 399,131 0 0.02 119. 051 6,145. 030 4, 1-0-Caffeoyl-3-0O-p-coumaroylglycer- CysH,, 0,
163.040 8 ol
5 21.007  564.71 £20.11 399,131 3 0.02 119. 051 6, 145. 030 5, 1-0-Caffeoyl-2-O-p-coumaroylglycer- C1sHy 040
163.040 8 ol
101. 025 9,127. 004 5, 1-O-p-Coumaroyl-2-O-hydroxymethy-
K 77 CisH;gO
§ 30519 100.421.99  309.0627 0-15 145.015 1.163.041 0 3-0-acetylglycerol S
119. 050 7, 145. 030 3, )
9 33.590 2897.03+26.76 441.1415 0.02 163. 040 8.219. 066 6. | Op-Coumaroyl2-0-B-Doglucopyr- ¢y o
anosyl-3-0-acetylglycerol
381.120 6
(25R) -5a-Spirostan-38, 17a-diol 3-
.03 .
11 35.022 ND 723.502 9 -0.14 é;; 4?987 13 £225.162 2, 0-a-l-arabinopyranosyl (1—6)-8-D- C3gHgp 013
’ glucopyranoside
(25R ) -27-0-Methylglutaryl-spirosol-
12 36.061 ND 836.585 8 0.15 790.582 0 S-en-3pyl O-ecl-thamnopyranosyl- ¢y o
(1 — 2 )-B-D-glucopyranosyl-( 1 —
6 ) -B-D-glucopyranoside
(25R)-3B, 17a, 27-Triol-spirostan-
13 42.670 ND 768.454 4 -0.07 576.391 3.722.449 3 6-one 3-0-a-L-rhamnopyranosyl-( 1 Cs9Hg; O5
—2) -B-D-glucopyranoside
(25R,26R) -26-Methoxyspirost-5-en-
3B-yl O-a-L-rhamnopyranosyl-( 1 — .
. . . . 463 ’ ’ d CyuH7, O
14 48.030 ND 945.469 1 0.01 899.463 9 2 )-0-[ B-D-glucopyranosyl-( 1 —> 46 H74 O
6) ]-B-D-glucopyranoside
101. 025 7,119. 036 1, ( 25R )-27-0-3-Hydroxy-3-methylgl-
143. 036 5,163. 062 6, utaryl-spirosol-5-en-38-yl O-a-L-rh-
19 54.729 ND 881.453 4 0.01 179. 056 5, 205. 073 8, amnopyranosyl-( 1 — 2 )-B-D-gluco- CysHy 0y,
N

247. 081 9,737. 411
779.420 9 819.459 2

pyranosyl-( 1 —6 ) -8-D-glucopyrano-
side

TE AR S L E A B Yttt B 8 TH B ND %46 & ¥7E HPLC-DAD(A =315 nm) sfORAGIIE]

Note ; The relative content is calculated by the equivalent of regaloside B, and amount is converted to dry matter; ND:The component wasn’t detected in

HPLC-DAD(A =315 nm).
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