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Abstract: Objective To analyze the chemical composition of Yunv Granules based on UPLC-Q-TOF-MS technology. Methods
The separation was carried out on a Kromasil 100-3.5-Cis column with a gradient elution of acetonitrile-water at a volume flow rate of
1.0 mL/min and a column temperature of 30 “C. ESI was used with positive and negative ionization modes, and the composition was
identified according to the mass spectrometry data combined with the literature reports. Results A total of 83 chemical components
were identified by the analysis of Yunv Granules under chromatographic conditions @, 73 chemical components were identified
by the analysis of Yunv Granules under chromatographic conditions @), 46 identical chemical components were identified by the
analysis of two sets of chromatographic conditions, and a total of 110 chemical components were inferred and identified, of which
24 chemical components were calibrated by the reference substance. Conclusion The two chromatographic conditions established
for the characteristics of the chemical composition of each medicinal flavor of the formula can quickly and accurately identify the
chemical composition in the Yunv Granules, which can provide a basis for the basic research and research and development of new
drugs of the classic famous Yunv decoction, and can also provide a reference for the chemical composition analysis of other
proprietary Chinese medicines.
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@ Kromasil 100-3.5-C1g (150 mmX4.6 mm, 3.5
um) ISR, JBHE A NS, B AK, BEBEM
(0~3min, 15%A; 3~10min, 15%~22%A; 10~
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K % 8 YR (ESD, 1E. s A,
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TSR 350 C; TRAAFIRE 10 L/min; %
AR TT 344.74 kPa; RfEAE 135 V; HESLHEIER 65
V; Al RE L 204 30, 40 eV,
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Fig. 1 TIC diagram of Yunv Granules D in negative, positive ion (A, B) mode and Yunv Granules @ in negative, positive

ion (C, D) mode
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®1 ELFHUERDDINLEEER (BEFHO)

Table 1 Analysis and identification results of chemical components in Yunv Granules (chromatographic conditions @)

W5 wmn LA pFR wren BEET g
SENfE HR{E (X107

1 203 FHERLr CsHs04 167.0348 1670344 [M—H] -130 108.0221 N. S

2 209 e CiHiNsOs  308.0984  308.1000 [M-+CHCOO—H:0]” -6.33 134.5250,136.0801 M. S

3 216 HEERH” CosHasO16  583.1286  583.1305 [M—H] -2.88  259.0221,331.0416, Z
463.077 5,493.098 8

4 218  EAFGEI A CisHiOs  327.0936  327.0869 [M—H]~ -0.13  163.0741,1912477 M

5 243 H R CsH1406 181.0715 1810718 [M—H] -2.80  181.0650 S\ N

6 256 R CioHpOn 3411080 341.1089 [M—H]™ -3.80 161.0443,179.0564  Z. S. M. N

7 271 TR C4HO4 1170194 117.0193 [M—H] 046 116.9262 S

8 274 WEREERRIY CHeOs 1370250 1370244 [M—H] 435 137.0239 Z. N

9 291 FR6 CoH1604 187.0972 1870976 [M—H] -474  125.0928 S

10 281 faRggte C3sHiOn 8272630 8272615 [M+CH:COO—H:0]” 135 135.8564,179.0547, S
623.061 8

1 3.04 23-ZREFFRIY C7HeO0s 153.0196 1530193 [M—H] 194 153.6229 S

12 3.09 S-RHEREELT  CeHe03 167.0344  167.0350 [M+CH:COO—H.0]" -4.94 107.0376,123.0416  Z. S M. N

13 324 TERFEr CoHisOn 4210768 421.0776 [M—H] -0.89  259.0259,301.0350, Z
331.045 8

14 325 JREH CieHpO9  357.1177  357.1191 [M—H]” -4.04  357.1445 N

15 325 S-REFAKEI CieHuOw0  357.1177  357.1186 [M—H—H:0]” -3.68  119.9432,169.4332

16 328 FRHL CoHisOn 4210768 4210776 [M—H] -0.89  259.0237,301.0352, Z
331.043 7

17 347 HiFEEHL CisHOs 3451567 3451555 [M—H] 342 165.0914,1858754 S

18 453 BHAERIE B CioHioOs  209.0451  209.0455 [M—H]” -1.92  136.0475

19 527 BgERgles” CioHioOs 1930503 193.0506 [M—H] -170  1329137,1334526, N
149.059 2

20 572 PEHUEENTE CUMO CasHagOn 7852470 7852510 [M—H]™ -498  133.0626,161.0246, S
623.2216

21 592 HZEmO CsHiNO; ~ 118.0860  118.0863 [M+H]* -2.18  118.0868 S

2 6.01  BHERRIOST CoHs04 179.0349  179.0350 [M—H] 049  134.0380,135.0449  N. S

23 755 NREEREI CHe0: 1210312 1210295 [M—H] -2.04  121.0299 M

24 843 ZFMELS ALY CoHuOs 4952945 4952963 [M—H] =369 175.0989 N

25 8.61 A-MEEH EIY CyHuOn 9254433 9254439 [M—H] 0.65 4553427,631.3841, N
673.3527

26 8.69 EMBCRZRE ABY CyHagOn  799.2668  799.266 6 [M—H] 028 7692158 S

27 8.79 LD =FFABI  CioH30s 3892180 3892181 [M—H] 0.19  435.6900 S

28 8.89 HIIRI CoHxOn 4310980  431.0981 [M—H]~ -1.14  283.0580,311.0559  Z

29 9.57 BEACHEHIILONT CoHi0s  623.1982  623.1981 [M—H]~ -2.19  135.0782,161.0228, S
461.1697

30 9.57 MR A CoH3O1s 6231970  623.1981 [M—H]~ -2.19  153.0535 S

31 1045 FREMMHTLIO" ColzeOrs 6231970 623.198 1 [M—H]™ =219 135.0430,161.0236, S
461.1619

3 10.65  B-WEK: (S ERAUT" CoHuOr 4792998 4793014 [M—H] -3.58  159.1023,319.1905 N
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32 1065 B EENT CoHuO7 479.2998  479.3014 [M—H]~ -3.58  159.1023,319.190 5 N
33 1065 25R-FIEKSERY CoHuOr 4792998  479.3014 [M—H]~ -3.58  313.1795 N
34 1065 25S-ZFHEHEAEY CoHuO7 479.2998  479.3014 [M—H]~ -3.58  313.1795 N
35 1068 HREESEELT CoHuOr 4792998  479.3014 [M—H]~ -358  159.1015,319.190 1 N
36 1075 KR i BIT C27H40s 4952945 4952963 [M—H]~ -424  157.0850,175.100 7 N
37 1187 FHEHEH B C37H50020 8132793  813.2823 [M—H]~ -395  651.2331 S
38 1327 JEERRCY CHeN20 123.0389  123.0553 [M+H]* =329 106.064 1 Z
39 1360 SREHE Ci3H100s 2450460  245.0455 [M—H]” 190 151.0058 Z
40 1391 FEETIEH CasHr6020 9354813 9354857 [M—H]” -0.87 7734235 Z
41 1392 JIBHER EIEH CssH76020 9354813 9354857 [M—H]~ -0.87 7734235 Z
42 1405 JIREET NB2I CasHr6020 9354813  935.4857 [M—H]” -0.87 7734235 Z
43 16,66  FAHE FUO CaoHn07 3751367  375.1348 [M-+H] -937  183.5528 M
44 1761 ASEER UTHEHV) I8 CysHreO1 9554683  955.490 8 [M—H]~ -9.55  161.043 5,613.365 4, N
793.435 5
45 1849  NoRRAA S REEL Ci7H7NO;  284.1284  284.128 1 [M+H] 099 164.070 1 M
46 19.06  PKFr-2-o-L-BTRAARIERE  CuHseOno 4712195  471.220 1 [M+Na]* -125  109.0924, 127.047 6 M
1 >6]p-D-ME TR
:B:[lﬁ]
47 1907 N-RFTELEEER L) CisHoNOs 3141375 314.138 7 [M+H]' =328 121.066 1, 145.086 4, M. Z
177.048 7
48 1950  IBEEH BT CasH76019 919.4877  919.490 8 [M—H]~ -338  595.3781,757.4315
49 19.60  FRIBEEH B CasH16019 919.4877  919.4908 [M—H]” -338  757.4315,919.4942
50 19.65 2,64 -=HIA-FEIE T CiuHnOs 259.0617  259.0612 [M—H] 0.04 149.9939,165.018 7 Z
FR S
51 2046 FR=LH RIS CaHseO14 7934380 7934374 [M—H] -032  113.240 6,455.355 8, N
6313861
522046 TTHASEH VAL CaHse014 7934380 7934374 [M—H] -032  113.2406,631.386 1 N
530 2292 RANEERH) CoHisNOs  337.1258  337.1309 [M+H]' 049 3202237 N
54 2440  3-Op-D-Gle-(1-2H[2- CaHnOr9 9414741 9414739 [M+H] 225 113.8026 N
carboxy-1-(carboxy-methl-2-
hydroxy-ethyl]-(1-3)]-B-D-
GluA-28-0--D-Gle
oleanolic acid('®!
55 2492 4ALTRELFEHARTR CieHis04 269.0824  269.0819 [M—H]” 175 1450271 Z
56 2492 HEETF BIVE CsiHuO»  1063.5331 1063.5337 [M—H]~ 059  739.4321,901.4739 z
57 2542 6-FREE-REAHNA CisHi607 355.0821 355.0823 [M—H]” -0.56  121.7943,327.774 4
A[IU,IG]
58 2548  HIEETF DO CasHuO19 9174724 9174752 [M—H] 382 7554052
50 2574 KERD Ci5H100s 269.0460  269.0455 [M—H]” 184 269.2442
60 2629  3-O-p-D-Gle-[p-D-GluAJ-p- CasHuOz 969.4765  969.470 1 [M—H]~ 457 7934378
D-GluA oleanolic acid('®!
61 2632 3-O-p-D-GluA-p-D-GluA-  CasHuOno 969.4765  969.470 1 [M—H]~ 457 7934378 N

28-0-B-D-Glc oleanolic

acid!'®!
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62 2651 B-D-glucopyranosyl 3p-[0- CagHzO19 9554981 9555068 [M-+H]* 146 6135564 N

o-L-rhamnopyranosyl-(1-

3)-0-B-D-glucopyranuro-

nosyloxyJoleanolate'®!
63 2661 FHEZELL CisHOs 3150875  315.0874 [M+CH:C00]” 0.16  119.0492,135.1632  Z
64 2770 HIEFETFERY CaHOr9 9335023 9335065 [M—H]™ -468 3114491 Z
65 3LIL NEERDY CisHnOs  283.0600  283.0612 [M—H]” -389  163.7208 N
66 3272 BRI CsHuOis 9014780 9014802 [M—H]™ 170 7394203 Z
67 3273 MR CBI CsHuOis 9014788 9014802 [M—H]™ 170 7394217 z
68 3276 HIEFETF ALY CsHsi0s 5793879 5793746 [M+H] 211 417.3308 Z
69 3775  betavulgaroside IVI'® CaHeOis 7934035 7934016 [M—H]™ 460  161.0449 N
70 3773 AR I CwHeOu 7554026 7554023 [M—H]™ -148 5933717 z
71 4533 T AR Ci6His0s 2571186  257.1183 [M—H]” 124 122.7576,135.0039 Z
72 4809 EEHT CoHxOw 5131741 5131766 [M—H]~ -1.65  112.9849 Z
73 4954 EEEL) CisHioOs  269.0468  269.0455 [M—H]~ 478 269.0447 N
74 5161 HIEFETF AT CoHeOi3 7394255 7394274 [M—H]™ -344  7554052,9174701  Z
75 5170 HAH LA cuoe CioHisO7  355.0834  355.0823 [M—H]” 312 121.0287,191.0718, M

327.086 8

76 5273 FAHEE AL CisHuOs 3250724 3250718 [M—H]™ 194 203.0355,297.0785 M
77 5288 K6 CisHioOs 2530503 253.0506 [M—H]™ -394 2258317 Z. N
78 53.60  HUEFEAHNR Al CiHisOs 3650992  365.0996 [M+Na]* 028 1740747 M
79 5395 ABEHERY CioH2605 335.1822  335.1853 [M-+HH]' -9.14  123.0437 N
80 5729 R ALEE BUY Ci5H20s 327.1234  327.1238 [M—H]” -1.34  205.0405 M
81 5731 HATH 5 DU CoHisO7  369.0974  369.0980 [M—H]~ -166 1336998 M
82 5870 HAFZAHE B CwHisOs 3271221  327.1227 [M+H] -172 1350765 M
83 58.85 FRAFEL CieHnO: 2742730 2742741 [M-ANH]* -404 2572622 S

ARH LR E s 2R S-AMEE N-RE M-RA, K20
“determined after comparison of the reference substance; Z-Anemarrhenae Rhizoma ~ S-Rehmanniae Radix Praeparata N-Achyranthis Bidentatae Radix

M-Ophiopogonis Radix, same as Table 2
®2 ELUFHUERDDNLEEER (BEFHO)

Table 2 Analysis and identification results of chemical components in Yunv Granules (chromatographic conditions @)

o . miz . R o
%5 f/min aY) Vi S e TR (X10%) BhHEY HE
1226 &R CHuNsO; 1731043 173.1044 [M—H] -0.76  131.0830 S
2291 HERY CsHuNO2 118.0870 118.0863 [M+H]* 632 118.086 1 S
3318 RS Ci2HnOn 3411099 3411089 [M—H] 1.60  179.056 7 M. N.
S\ Z
4 308 HEEM CoH1406 181.0721 181.0718 [M—H] 192 163.2800 S
5 361 D-igHia CsH100s 209.0673  209.0659 [M+CH;C00] 392 149.0224 N
6 366 EMERECEH A CiHaOn 8272687 8272615 [M+HCOO—H:0] 8.69 175.1905,297.8926, S
605.190 3
T 497 JHEET CeHsNO2 1240398  124.0393 [M-+H] 258 123.0554 Z
8 600 FrigmEU2m CoHs07 191.0205 191.0197 [M—H] 390 111.0099,129.0202, S
173.010 3
9 777 FEgler CisH22010 3851114 385.1105 [M+Na]* 285 223.0590,385.1124 S
10 848 RAEARY CsHi3NO» 1321022 132.1019 [MA+H] 215 132.0999 Z
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g2
. , mlz i B .
5 fp/min LaE Vi S W BT (X109 BHET g
11 936 il CioHiNsOs 2660896 2660895  [M—H]™ 141 119.0352 M. S
1201075 NAtROVESEEEIS  C7HpNOs  288.1006  288.0995  [M+Na—H;0] 399 164988 6 M
13 1376 S-FEFAEREmL CoHe0s 127.0392  127.0390  [MA+H] -0.14  109.029 1 M. N,
S\ Z
14 1496 T DO CoHi2000 6852180 6852197  [M—H] -274  179.0605,323.0957 S
15 1559 M3EHF AMETFBIY  CuHxOrs 569.1718  569.1723 [M+HC00]~ -097 1993042 S
16 1560 %R CaiHx015 569.1718  569.1723  [M+HCOO]” -097 463.1427 S
17 1872 ZEBREAF Al Ci5Hx0s 3711312 3711313 [M+Na]* 0.08  209.0696,353.1236, S
371.133 3
18 19.80 BimERERAEMEHT  CaHioOn 461.1649 4611664  [M—H]” -326  135.0444 S
19 2134 $-FHEAKRI CieHxO10 375.1288 3751271  [M—H]” =215 119.9448,151.0768 S
20 2208 R CisH3602 2852767 2852788  [M+H]' -740  284.2920 N
21 2393 RO CasHasO6 583.1318 583.1305  [M—H] 221 259.0244,331.0445,  Z
493.096 5
22 2536 WERREr CoHs04 179.0350 179.0350  [M—H]" -036 107.0503,134.0374, N. S
135.046 0
232610 23-ZRAEEHEKRI CHeOs 153.0186  153.0193 [M—H]~ -460 107.1361,1369827 S
242619 FHEEST CsHs04 167.0360  167.0344  [M—H] 569 108.0237,1520360  N. S
252720 ML COM C3sH46020 7852499 7852510  [M—H]” -1.69  161.0236,6232191 S
26 2724 RARHHOUT C3sH46020 7852499 7852510  [M—H]” -1.69  161.0272,179.0371, S
623.2184
21 2757 PERFBY CioHis011 4210783 4210776  [M—H]” 130 259.0245,301.0367, Z
331.048 2
28 30,69 FIRERU4" CioH1004 193,051 7 1930506  [M—H] 537 135.0420,1713227, N
193.0529
29 3151 BEAppHLr CooHs6015 623.1987 6231981  [M—H] 0.89 135.0482,161.0279, S
315.1070,461.159 1
30 3233 FROEEU4 CioH1004 193,050 5 193.0506  [M—H] - 238 1152399,1137.0794, N
193.0879
31 3348 REHfcHHIT CaoH3¢015 623.1965 6231981  [M—H]" -2.89  135.0463,161.0274, S
461.1599
32 3384 EEHEHEUEZEHT DI CaoHssOs 6372142 6372138  [M—H] 049 4612877 S
33 3546 K i BIT CyHuOs 5412997 5413018  [M+HCOO] -427 4952957 N
34 3546 ZFREHSER ALY CoHusOs 5412997 5413018  [M+HCOO]” -427 4952957 N
35 3559 ARRRESERNT CayHuO7 4793003 4793014  [M—H] -144  159.1033,319.1983 N
36 3559 B-WERE ESEUT CoHutOr 4793003 4793014  [M—H]” -144  159.1034,319.9706 N
37 3596 25R-AFiA KRR CoyHuOr 5253057 5253069  [MAHCOO] -2.62 3134071 N
38 3596 258 SHEERY CoyHuOr 5253057 5253069  [MAHCOO] -2.62 3134071 N
39 3783 XFREAREEI C7He02 1210310 121.0295  [M—H] =267 121.0273 M
40 4070 KR Ci5H1007 303.0506 303.0499  [M+H] 216 1079791,151.0052, N
282.953 9
41 4330 UKR-2-O-0-L-FTHifH  CuHsOno 466.2646 4662647  [M-NHJ* 223 3021148 M
I g FF 1)
42 4336 FHEED CisHi204 3010726 301.0718  [M+HCO0]” 383 2555589 Z
43 4364 HIBHEF NS CssH76020 9354828 9354857  [M—H] -2.85 7734305 Z
4 4365 FEAT BN CasHr60a0 9354828 9354857  [M—H] -285 7734305 Z
45 4371 VKF-2-o-L-FTHiAAmE CaiHsOn 4662646 4662647  [M+NH,]' 223 109.1011,127.0376 M
TR (1—6)-B-D-
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. , mlz i WE .
g5 f/min &Y Vi S T BT (X109 BhHEY HE
46 4376 IO CisH1006 3280599 3280589 [M+CH;COO—H.0] 0.68  185.9487,229.457 6, N
271.933 3
47 4388 IREEAF BIBY) CssH76020 9354828  935.4857 [M—H]” -285 71375717 Z
48 44.80 JIRHEFF BIISOA CasHr6019 9194907  919.490 8 [M—H]~ -231  595.3822,757.4348 Z
49 4526 HIERETT B CasHr6019 9194907  919.490 8 [M—H]~ -231 7574194 Z
50 4532 ABEH RO CsHrO9 10014915  1001.496 3 [M+HCOO]™ =575 835.856 1 N
51 4556 Kphamaln CigHx02 2742738 2742741 [MANHY -1.18  257.1894 N
52 4572 AIRPRE DBM CssH74019 917.474 1 917.4752 [M—H]~ -1.24  669.8917,755.4072, Z
917.464 7
53 4598 DUEHELT” CieH1205 2850768 2850757 [M+H]' 342 239.9831,267.0670 N
54 4622 3-O-p-D-Gle-(p-D- CasH74020 969.4645  969.470 1 [M—H]~ -523  969.476 4 N
uA)-p-D-GluA
oleanolic acid!!”!
55 4630 mIBREY CR CasHrO18 9014791  901.4802 [M—H]~ -151 7394316 z
56 4645 3-0-p-D-GluA-p-D-  CisHuOn 969.4645  969.470 1 [M—H]~ -523  969.468 1 N
GluA-28-0-p-D-Gle
oleanolic acid!'®!
ST 4672 FFEURERR C30H4303 4393575 4393571 [M+H—H:0]" 114 205.194 5,249.181 9, N
439.2597
58 4675 FIBPETH BUIY CysHnO1 9014791  901.480 2 [M+H]" -1.51 7394237 Z
59 4681 KHFH6N CisH1004 253.0511  253.0506 [M—H]~ 175 209.056 0,225.330 3 Z. N
60 4691 ‘FREET DI CsHpOxs  1117.5049  1117.5072 [M—H]~ 241 7313059 N
61 4693 ‘MR ENS CaH70019 9534396  953.4388 [M—H]~ 182 455.3492, 569.745 0, N
673.4502
62 4696 ‘FIEEH BUS CyH70020 9534396  953.4388 [M—H]~ 8.08  161.0460,455.3492 N
63 4703 57-=FH-68-"HF  CigHaOs 327.1235  327.1227 [M+H—H0]" 220 3263429 M
B3-(-REI-FE
S 2P SN
-4 1291
64 4709 ZR=AFRIE CyHeOu 7934387  793.4380 [M—H]~ 0.61  455.0912,6313767 N
65 4727 MTHAZEH VA CoHeOu 7934387 7934380 [M—H]~ 0.61  113.023 1,455.3497, N
569.3823,631.379 4
66 4756 FEHT CoH30010 5131741  513.1766 [M—H]~ -1.65  305.0823,351.087 1, z
366.113 7
67 4835 ARA-HER_TEIM  CieHnOs 279.1596  279.159 1 [M+H]* 097 121.0285,149.0218 N
68  43.60 HIELFZAEGEIBIY  CioHxOs 3271234 3271238 [M—H]~ -126  177.0171,205.045 5 M
09 4865 FHA_AMRHMDI  CaHisOr 369.0979  369.098 0 [M—H]~ -0.65 133.0643 M
70 4829 FEEEZAHLEE AT CioHisOs 3411048 3411031 [M—H]~ 453 135.0475, 178.066 9, M
206.060 3
70 5150 kRS CisHz02 2792327 2792330 [M—H]~ -0.70 2353021 S
72 5168 AIREEAF AL CxoHesO13 7394254 7394274 [M—H]” -3.04  577.6994 Z
73 5171 FNEEETF AIVE C3HeO13 7394254 7394274 [M—H]” -3.04  577.699 4 7
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Fig. 2 Secondary mass spectra and possible lysis pathways of mangiferin
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Fig.3 Secondary mass spectra and possible lysis pathways of verbascoside

X, HEWT A S P UK R -2-a-L- B 7 AF Wk g b S
(1—6)-B-D-Hk e 7] 47 B £ o
334 VEHFBRMGEY B0 EEE RS
BFGRT . S 2N, A& M TR
T, W36 AR S ESTUE m/z 479.299 8 [M—H],
TR E] T m/z479.3000 [M—H] . 319.1905
[M—H—CsH;505]  159.102 3 [M—H—CeH 05—
CsHy505] 5 I H i (5 B 5 SRR IE ST b, 4
Wk &4 53 5 9 B-t 7 (S R,  HC AT AR A R IR AR L
K 4,
4 g

AHFFRE Kia T UPLC-Q-TOF-MS/MS $i AR
ShG 2 POl S5 A 8 o i T R S ROk R A 2 B
gy e H i MORLBR LS EH 83 4
225y, B AT Q R OB A S 4 e 73 A
2B RSy, 2 PPl S5 R0 AT % 2 Y 46 MR

Ay, FEHERTRIS B 110 MEEYD, Hb 24 ML
BT HE S EE TS B3R . 7E T Ak BT 4
RIS RSy, HoA A RERT & A BE R AT
BAHERUMREENE; A s RemE . B,
EEICRET SRS, WTULERIPUE. Pog S
MR T AR Y, 22 A 1) R B R SR AL A 5
WL A B GE A B a2 Th 25 A bR By, B
A RPN TEREE HE OUR S
EFRIB, AR d HY chikusetsusaponin IVIEAR /N B A
B P28 . PrEfL Tt /e AR, X2 K&
HVARIT DB S E OIS 2. = X & 500
BITHLRZ — o ARBFFURETUE . AEfhH %52 Ao
PR IEE R, PTG B 7 R LA ) o S
TFFURNHT 29 A L SEIR AR, R 2 Rk (1 o =
Pl 25800 T R ) ) B SR T AR, [
PRI FRIGTT I i 96 . DSz BB PRI



* 7740 ¢

FEH 2023F 128 $£54% B3 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

[M—H—CH O.—CH O.]

671075 871573

159.102 5 -
[M—H—CH,.0,]
319.190 7 (M—H]
173.504 8 179.0999
’ 283.171 7 373.211 34612867

| +

150 200 250 300 350 400 450 500

mlz

OH

HO, T
OH
HO T 0
-C
sH150;
(0] —_— OH
OH
HO P m/z319.190 5
C
104
>0
E4
Hi H \
HO.

OH —I
m/z 479.099 9
o

m/z 159.102 3

B4 3R B — % BUEE K AT RER R ARIR R

Fig. 4 Secondary mass spectra and possible lysis pathways
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