5527 B4 4 0] FEXRAFFERE Vol. 27,No. 4
202142 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021

3 F UPLC-Q-TOF-MS R £ 46 5 85 10 i 81 J5 1k 27 1 53 0 i

MR RE, KeE, NrAh, vhhe, B, x84k, 5, HE, ki, 148
Gzl PEHRF HFKR, &g 330004)

[FE]  HH R RO 3% - 04 R - AT B A] 8 K TT % 7 (UPLC-Q-TOF-MS) X% 22 48 25 K5 AE i B9 il & ) B 43
PEAT P oy M K S e, R B I T IS 22 5y . F53% 138 FH ACQUITY UPLC BEH C (6% 4 (2.1 mmx*100 mm, 1.8 wm), i 3
AH0.1% HY R 7K V5 - £ I 6 B3 DR G, 8 3% 0.25 mL-min™', $E 45 HR 6 55 3 7 VRAE IE 00 8 A EA T R A, I FH Peak View
1.2.0.3 AR AT BG4 BT o AR 488 J5T 1% 9T 12 416 19 B 43 B BT I] RS 680 A XT3 o0 o LA B A0 48 85 5 ., O 445 A % IR B 3¢
kA L HEAT 0o S o 25 B O R IO 26 VA — b AL 3R HEAT 32 B4 A BT (PCA) B il 38 M fie /N — 3 75 - 1l 43 BT (OPLS-DA )
HRAE A2 3 i E VR B E (VIP) (A >1 (9 J5 00 75 5 15 3] 22 46 BORE MR A0S 25 5 G0 o B8 SR« DA 22 40 B8ORS AR 5 By i o v e 2 7 15 5]
38N LR SR AT IS 15 A AR 64~ VTR S 3 B kMR I 2 A LIRS 24 (HiAl 24 101, PCA J¢ OPLS-DA &5
SRR £ 48 BORS 10 ) B0 S Ak 2R a4 B B AT AR I 25 5 L % 15 3 kingianoside Z, disporopsin, V3 R ZF 16 4 H il 2% 5 443
4518 : UPLC-Q-TOF-MS + AR 1 Wi i | 42 1 1 55 72 22 76 BORS vh (9 fh 2 i 40, 22 A8 30K b 2 28 0 A B9 MR R0 7 28 3 i 28 2 A= W il
FER Ay o ML o & R 25 SRR, TR 2 i g ) A % Ak S i B 2 S 0 R R PR, T Oy 2 A ORI ) 5 B R T B
et =%,

[RgER] ZAEER; P2 Ml sl Amh WHE; 8 ROR 61 - DY GO - AT B ] HR I3 3 % (UPLC-
Q-TOF-MS)

[FESZEE] R22;R943.1;R28;0657 [ uf#RIREB] A [ZEHS] 1005-9903(2021)04-0110-12

[doi] 10.13422/j.cnki.syfjx.20202147

[M4 MRk ]  https://kns.cnki.net/kems/detail/11.3495.R.20200817.1036.002.html

(M4 HMBE] 2020-8-17 13:58

Analysis of Chemical Constitutions of Polygonatum cyrtonema Dried Rhizomes
Before and After Processing with Wine Based on UPLC-Q-TOF-MS

REN Hong-min, ZHANG lJin-lian’, DENG Ya-ling, YE Xian-wen, XIA Lan-ting, LIU Min-min,
LIU Ying, CHEN Yuan, ZHANG Qi, WANG Ting
(School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract] Objective: To quickly analyze and identify the components in raw and wine-processed
products of Polygonatum cyrtonema (PC) dried rhizomes by ultra-high performance liquid chromatography-
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS), and then find out the differential components
before and after processing. Method: The ACQUITY UPLC BEH C; column (2.1 mmx100 mm, 1.8 pm) was
used with 0.1% formic acid aqueous solution-acetonitrile as the mobile phase for gradient elution at a flow rate of
0.25 mL-min". Electrospray ionization was selected for collection and detection in positive and negative ion

modes, and the data were analyzed by PeakView 1.2.0.3. According to the retention time, accurate relative
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molecular weight and fragmentation ion information provided by MS, and combined with the reference
substance and literature, the components were identified. After normalized treatment, the MS data of each
sample were analyzed with principal component analysis (PCA) and orthogonal partial least squares-
discriminant analysis (OPLS-DA) , and then the differential components before and after processing were
screened according to the principle that variable importance in the projection (VIP) value was >1. Result: A
total of 38 components were identified from raw and wine-processed products of PC dried rhizomes, including
15 steroidal saponins, 6 alkaloids, 3 flavonoids, 2 amino acids, 2 organic acids and 10 others. The results of
PCA and OPLS-DA showed that there were significant differences in the contents of components in PC dried
rhizomes before and after processing, and 16 differential components such as kingianoside Z, disporopsin and
linoleic acid were screened. Conclusion: UPLC-Q-TOF-MS technique can accurately and comprehensively
identify the components in PC dried rhizomes, these components are mainly steroidal saponins, flavonoids and
alkaloids. It takes a great difference in the contents of components before and after processing, and
transformation of the same category components is the main reason for the differences of raw and wine-processed

products, which will provide reference for the researches on material basis and processing chemistry of PC dried

rhizomes.
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Table 1 Identification of components in ethanol extracts of raw and wine-processed products of Polygonatum cyrtonema dried rhizomes

e & ) AT HigsT - 5 S %
LN S5y R I } KB KW
% min (5, T — &y L jopm % Fi o kIR Tt
1 1.83 [M+H]* 130.0498 130.0499 C,H,NO, 130.044 7 0.7 L-EERAIR a 1 [10]
2 1.95 [M+H]" 165.054 1 165.054 6 C,H O, 147.045 3,137.064 0,123.046 1, -3.5 8-hydroxychromogen f 1 [11]
121.065 2, 119.050 4, 109.068 8,
107.052 8
3 1.95 [M+H]" 268.1032 268.1040 C,,H,,N,0, 136.062 1,119.0339 -2.9 1Y adenosine f 1,2 [12]
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*E WS Wi T » ) %%
Rt b2 3y ExiS ZEA R
¥ fmin BT T /ppm ’ " Sk
4 2.09 [M+H]" 145.0496 145.049 5 C,H,0, 115.069 0 0.3 23-"EH-3.5-"FKe- 2 [13]
PP B -4 (H ) - i -4- TR
5 2.60 [M+H]* 127.0394 127.0390 C.H,O, 109.029 7 0.6 5-¥% H L mfe s f 2 [i1]
6 3.85 [M+H]* 227.1747 227.1754 C,H,,N,0, 211.0274,195.002 6,114.0924, -33  I(L-5&-L-F52) Kk £ 1 [11]
113.109 1 cyclic ( L-leu-L-isobright )
dipeptide
7 398 [M-H]" 203.0831 203.0826 C,H,N,0, 186.0919,142.0961,130.0954, 2.6 L-{fi%# L-tryptophan a 1,2 [14]
116.077 4
8 556 [M-H]" 215.0830 215.0826 C,,H,N,0, 171.1300,142.094 7,116.077 8 42 2,3.4,6-tetrahydro-1H- b 2 [I5]
B-carboline-3-carboxylic
acid
9 636 [M-H]" 285.1243 285.1245 C,,H,N,0, 225.140 8,223.1400,207.1338, 1.0  5-(9H-B-carbolin-1-yl)- b 1,2 [15]
195.094 3,167.095 6,140.078 2 pentane-1,2,5-triol
10 7.15 [M+H]" 387.2007 387.2013 C,,H,,04 297.116 2,207.142 5,189.1277, -1.6  (6R,9R)-K HF T f 1 [14]
179.142 2,165.127 2, 123.081 9, (6R,9R)-roseoside
121.101 9
11 7.88 [M—H]- 298.1083 298.1085 C,,H,,NO,  280.149 5,160.074 2,145.060 8, 0.1  coumaroyloctopamine b 1,2 [16]
134.090 7,119.077 7,117.061 6 e [R] 43 5 A 44
9.37 [M+H]* 300.1223 300.1230 C,,H,,NO,  282.068 3,266.0134,147.044 4, -2.3
136.073 1,119.050 3
12 8.41 [M-H]- 328.1188 328.1191 C,H, ,NO,  310.163 4,190.087 5,175.0737, 0.3 N-PT# [t B U5 % N- b 1,2 [16]
161.057 1,160.048 7,135.073 4, feruloyloctopamine % H:
134.065 7,132.050 1,117.061 6 ] 43 S Ay
10.09 [M+H]" 330.1330 330.1336 C,;H, ,NO,  177.054 3,149.059 6,145.028 6, —1.7
134.036 8,117.034 4
13 9.16 [M=H] 1093.507 5 1093.507 0 C,,Hg,0,; 931.6019,913.584 8,769.523 8, 0.2 kingianoside E &, J [f ¢ 1 [17]
751.506 5 AN
14 12.89 [M-H]- 1241.5807 1241.5810 Cy,H,,0,, 1079.6985,917.6189,755.5413 -0.1  26-(B-glucopyranosyl)- ¢ 1,2 [18]
22-methylfurost-5-ene-38,
14 a ,26-triol 3-O- B -
lycotetraoside nf, H: [d] 43
LRZN
15 13.70 [M-H]- 1063.5320 1063.5330 CyHg,0,, 901.6199,739.5405 -0.8 JFLLF 412 A c 2 [19]
16 13.81 [M-H]" 1237.5580 1237.5500 C,,Hy,0,, 913.5839,751.5117,571.421 8, —1.1 kingianoside Z ¢ 1,2 [20]
1075.664 5
17 13.97 [M-H]- 9174750 917.4752 C,H,,0,, 755.5487,593.4769 -1.0  (3B,25R)-26-(B-D- ¢ 1,2 [21]
glucopyranosyloxy ) -22-
hydroxyfurost-5-en-3-yl
4-0- B -D-glucopyranosyl-
B-D-galactopyranoside
18 14.25 [M-H]" 301.0713 301.071 8 C,H,,0, 191.0722,179.070 7,175.075 8, 0.2 disporopsin d 1,2 [12]
149.092 3, 135.073 3,125.052 6,
121.056 4,109.054 6,107.038 3
15.80 [M+H]" 303.0857 303.086 3 C,H,,0 285.0750,193.050 0,181.050 6, —2.0
165.060 3,153.019 3,151.039 8,
123.045 7
19 1441 [M+H]" 5933664 593.368 4 C,,H,,0, 431.3150,287.200 1,269.189 1, -3.3 huangjinoside D c 1 [12]
251.175 2,225.165 9, 181.097 7,
145.103 7
20 16.85 [M+H]" 737.4092 737.4107 C;H, 0, 719.339 8,575.355 6,557.358 1, -2.0 kingianoside B ¢ 1,2 [12]

539.345 7,429.302 9,411.286 3,
297.218 8,279.207 4,183.139 1
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e 4 M7 s T N 5 2%
B %=y TR R T EA Fen ORI
¥ min BT BT /ppm ’ " ik
21 17.14 [M-H]" 285.0765 285.076 9 C,H,,04 179.070 9,177.054 6,151.0351, 0.6 5,7-dihydroxy-3- ( 4- d 1,2 [16]
135.075 4 hydroxybenzyl ) -chroman-
19.56 [M+H]* 287.0908 287.0914 C,H,,O0, 169.096 7,167.035 0,165.056 8, 2.2 47°n¢
147.045 1,123.042 0, 119.048 2,
107.049 2
22 17.89 [M-H]- 929.4745 929.4752 C,H,0,, 883.6121,737.5303 -1.8  (3B,25R) -furost-5-en- ¢ 2 [21]
12-one,3-[ ( 6-deoxy-4-O-
B-D-glucopyranosyl-B-D-
galactopyranosyl ) oxy]-
26-( B-D-glucopyranosyl-
oxy)-22-methoxy
23 18.23 [M-H]- 329.2331 329.233 4 CH,,0, 293.266 7,229.187 7,211.174 6, -0.6 KUiifR tianshic acid e 1,2 [14]
183.175 6,171.138 1,139.143 3,
127.141 1
24 19.02 [M-H]" 192.1031 192.1030 C,H,,NO, 148.077 0 4.9 polygonatine B b 2 [22]
25 19.72 [M-H]" 883.4692 883.4697 C,H,,0,, 721.5323,557.433 8,145.079 7, -0.6 £ 412 % 2 1F gracillin c 2 [12]
101.0459
26 20.20 [M+H]" 281.0921 281.0921 C,H,N,0, 249.0643,221.0705,207.0347, -3.2 4-(9H-B-carbolin-l-yl)- b 2 [15]
205.020 5,195.052 9, 168.066 0, 4-oxo0-but-2-enoic acid
167.060 7 methyl ester
27 2035 [M+H]' 195.0645 195.0652 C,H,,0, 167.0770,149.0589 -2.0 silvaticol f 1,2 [10]
20.36 [M-H]- 193.0508 193.0506 C,,H O, 165.0565,137.0515 2.6
28 21.25 [M-H]- 371.1125 371.113 6 C,H,,0, 191.0725,179.069 6,137.054 3, -0.2 balanophonin B £ 2 [23]
125.050 9
29 2191 [M-H]" 1075.4957 1075.497 0 C,,Hg,0,, 913.587 7,751.511 0,589.4351, -1.0 cyrtonemoside A = J ¢ 1,2 [24]
179.091 1,116.062 9 I7) 7 e 4 ¢
30 22.35 [M-H]- 913.4436 913.4439 C,H,,0, 751.511 5,589.435 6,383.181 7, -0.3  pratioside D, s H: [/ 4> ¢ 1,2 [12]
221.110 1 ERCLLS
31 23.39 [M-H]- 1095.5183 1095.523 0 C,,H,0,; 343.1789,219.1054,207.106 1 -4.2  kingianoside F o H. [/ ¢ 1 [17]
FAETRONTS
32 23.41 [M-H]- 7513916 7513910 C,;H,0,,  589.418 1,179.0934,161.0789, 0.8  kingianoside A s{ Fi[dl ¢ 1 [12]
131.064 9,113.050 2,101.049 5 Iy S ik
33 24.51 [M+H]" 329.1376 329.138 4 C,,H,,0O; 223.096 1,207.064 2,121.066 1, -2.2 AR A E BB 5,7- d 1 [25]
107.050 9 dihydroxy-6,8-dimethyl-3-
( 4'-methoxybenzyl ) -
chroman-4-one
34 26.70 [M-H]~ 1031.5046 1031.507 0 C,,H,,0,, 899.606 2,869.591 7,737.530 3, -2.2 (255)-aspidistrin c 1 [18]
575.453 3
35 26.94 [M+H]" 279.1582 279.1591 C,H,,0, 149.0239,121.029 4,105.034 9 04 SBAE_HB®R_THE f 1,2 [13]
dibutyl phthalate
36 27.06 [M-H]" 9454693 9454701 C,H,,0,, 899.604 3,737.528 5,575.4503, -0.8 (3B.,25R ) -furost-5-en- ¢ 1,2 [21]
441.393 2,221.107 4,161.076 9, 12-one,3-[(4-0-B-D-
101.049 6 glucopyranosyl-8-D-
galactopyranosyl)oxy]-
26-( B-D-glucopyranosyl-
oxy )-22-methoxy
37 2931 [M+H]* 3552836 3552843 C,H,0, 221.187 1,147.116 8,135.116 7, -2.0  3-(9,12)-+ A —% 1 [11]
121.102 7, 113.097 9,109.102 5, T 2 H- il
105.071 9
38 3826 [M-H]- 279.2331 279.2330 C,H,,0, 261.2685,205.190 1 0.4 il /2 linoleic acid e 1,2 [26]

T LA 5 20 1 e EE IR 5 b AR o IR 5 d. BRI s e AT LR ; £ 3 Ab
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Fig. 1 Total ion chromatograms of raw products and wine-

processed products of Polygonatum cyrtonema dried rhizomes
under positive ion mode(A, C) and negative (B, D) ion mode of

UPLC-Q-TOF-MS
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Table 2 Differential components of raw and wine-processed products of Polygonatum cyrtonema dried rhizomes

[ %y VIP R
8-#4 JL 4 JFL i ( 8-hydroxychromogen) 1.06 -
L-(0 512 3.25 -
W (L-5a-L-5t58) 2K 1.57 -
5,7-dihydroxy-3-(4'-hydroxybenzyl)-chroman-4-one 1.88 -
N-3% -7 I g i 5 g g L T G S 1k 3.47 -
disporopsin 1.93 -
IN- ] 2 I 2 f L[] 3 S 4 4.66 -
KIHz 3.24 -
P R A2 4 5 e T B 1.28 -
3-(9,12) -1 /\ G A ok A H v 2.87 -
26-(B-glucopyranosyl)-22-methylfurost-5-ene-33,14a,26-triol 3-0-B-lycotetraoside 5 H: ] /353 A4 {4 1.20 -
55 L pe 1.29 +
AR R — T Wg 3.29 +
V3 R 2.44 +
cyrtonemoside A B¢ H: /] /35 44 {4 1.62 +
kingianoside Z 2.32 +

TE AR AR 35y 2 A6 TR IS ]t A5 A o O 58 R A B + 3R YN, - FRAR I
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