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[ Abstract ] Objective: To rapidly analyze chemical compositions in raw products and stir-fried products of

Gardeniae Fructus, and determine the pharmacodynamic material basis of Gardeniae Fructus Praeparatus.
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Method: Liquid chromatography-ion trap-time-of-flight-mass spectrometry ( LCMS-IT-TOF ) was performed on
ACQUITY UPLC HSS T3 column (2.1 mm X100 mm, 1.8 wm), mobile phase was 0. 005% formic acid aqueous
solution (A) -acetonitrile (B) for gradient elution (0-5 min, 10% -15% B; 5-8 min, 15% B; 8-18 min,
15% 95% B; 18-20 min, 95% B; 20-22 min, 95% -10% B; 22-25 min, 10% B), the column temperature was
30 °C and the flow rate was 0.4 mL-min "', volume of sample injection was 2 wL; electrospray ionization (EST)
was applied for mass spectrometric analysis under positive and negative ion mode, the scanning ranges were m/z
100-1 000. The ion peaks were identified by comparison of control substances, mass spectrometry data analysis and
literature references. The peak areas of some ion peaks before and after processing were compared, the changes of
chemical compositions in Gardeniae Fructus after processing were investigated. Result: Based on the mass spectral
data information and references, a total of 38 compounds were identified, no new compounds were produced after
processing. The ion peak areas of main compounds were investigated during the stir-frying processing, the contents
of geniposide, genipin-1-B-D-gentiobioside, shanzhiside, chlorogenic acid and crocin in Gardeniae Fructus

Praeparatus were decreased; the contents of geniposidic acid and crocetin were increased. Conclusion: The

method can rapidly and accurately identify the chemical constituents in Gardeniae Fructus Praeparatus. The

changes of iridoids and crocins in Gardeniae Fructus during the stir-frying process may be related to hemostatic

activity and protection of cardiovascular and cerebrovascular.
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Fig.1 Total ion current diagrams of raw products(A) and stir-fried products(30 min,B) of Gardeniae Fructus under positive ion mode
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Fig.2 Total ion current diagrams of raw products( A) and stir-fried products(30 min,B) of Gardeniae Fructus under negative ion mode
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Table 1 LCMS-IT-TOF analysis of chemical compositions in Gardeniae Fructus Praeparatus under negative ion mode

m/z [M-H] 5

‘ \ m/z [M +COOH] ~ ) \
Vg5 ty/min (aeg’ a1 MS 2

sl Wi f’fi

1 1.09 FKA CiH;30,, 433.061 8  433.0662 10.16 335,191 -

20 1.20 gk ezipl” CisHy 04, 389.108 3  389.107 1 -3.08 209,191 TR 475 Tk i
301,20 KA Cyp,H,,0 407.1647  407.1624 -5.65 361,181 -

4 1.34  gardoside!>7-01 CisHy 04 373.1134  373.1124 -2.68 193,149 PRI Fik il
5 142 caryoptosidic acid!*” CeHy 0, 391.124 0  391.1238 -0.51 229,211,193, 185, IFKsmEmE

167,149
6 1.64 [FEFiEsTom CoH,, 0y, 391.1240  391.1238 -0.51 229,211,193, 185, IR%isfki 1F
167,149

7 1.93  mREAEmSTo CeHy 04 373.1134  373.1109 -6.70 211,167,149 B0 Bk
8 2.04 8-epiapodantheroside 7’ Ci,H,, 04 387.129 1  387.1296  1.29 343,223,205,181 IR ok i 4
9 2.30 Ay HER AT HIAgLT C;Hy 0 403.124 0 403.127 4  8.43 241 A 0 ik i
10 2.50 BRETHEDT C;H,, 0, 403.1240  403.1279  9.67 241 TR Tk i 4
11 2.63 jasminoside B/D!7 CoHye O 345.1549  345.1537 -3.48 179,161,143 PAHEE

12 2.85  J:Z Wk 4 2y g g Ci7Hy 0y 403.1240  403.1265  6.20 - B Tk i
13 3.42  jasminoside B/D!"] C6Hyp Oy 345.154 9  345.1537 -3.48 153 PTE T

14 3.65 jasminoside B/D!7 C,6 Hyo Oy 391.160 4  391.1616  3.07 - PRE

15 3.84 jasminoside B/D!"] C6Hy 0y 391.160 4  391.1616  3.07 - i

16 4.00 s CoH 50, 353.0872  353.0859 -3.68 191,179,173 H LR

17 413 K45 C 6 H,yg 0 393.176 0 393.176 7 1.78 347,185 -

18 4.54 K4 C6Hyg Oy 425.1659  425.164 6 -3.06 379,247 -

19 4.80 BUJEF-1-8-D-JEHAUEFF 57011 CyHy Oy 595.187 4  595.1856 -3.02 517,387,323,225,207  FpMsMkms 1
20 5.31 FETFAER: BISTY C3oHy O 485.3267  485.3251 -3.30 531 VU 3% = i
21 5.79 jasminoside I CpHig Oy 537.2183  537.2132 -9.49 341 T
22 6.12 ST Cy,H,, 04 433.134 6  433.1338 -1.85 387,225 B0 ik %
23 7.02 I TER-BEIL-B-D- A R C;Hy 0y 431.1189  431.1182 -1.62 - FERiIN
24 7.53 epijasminoside A CoHy 0, 375.1655  375.1669  3.73 - PAHEE
25 7.86  jasminoside 0/T!7] Cy Hy, 0y 507.207 7 507.2072 -0.99 - PAEF
26 9.05 zataroside B) CisHy, 0, 373.1498  373.1484 -3.75 - iy 2
27 9.70 2-methyl-L-erythritol4-0-( 6-0-trans- C,,H;,0,; 503.176 4 503.173 4 -5.96 - PRI Tk i

sinapoyl ) -B-D-glucopyranoside"*)
28 10.12 2-methyl-L-erythritol-1-0-( 6-O-trans-  C,, Hy, 0,5 503.176 4  503.1793  5.76 - BRI ik 5
sinapoyl ) -8-D-glucopyranoside"*!

29 10.71 p 0] CpHy 044 609.1455  609.141 6 -6.40 301,271,255 #
30 10.78 10-0-ZEE st 45157 CoHy 0y, 475.1451  475.1420 -6.52 - A7 Bk s 41
31 10.89 4 2 BhH/ Mt 4515 Cy Hyp Oy 463.087 6  463.0893  3.67 301,271,255 ]
32 11.29  6'-0-p-coumaroylgeniposide ] CysHy0 0, 533.1659  533.1637 -4.13 - TR Tk 5 1
33 11.50 3, 4-dicaffeoyl-5-( 3-hydroxy-3- Cy Hyy 046 659.1612  659.1593 -2.88 - H LR

methylglutaroyl) quinic acid!®-7!

34 11.70 5-0-caffeoyl-4-0-sinapoylquinic C,; Hyg Oy 559.145 1 559.1429 -3.93 397 A HLR

acid 7
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gx1
m/z [M-H] ™5
m/z [M +COOH] ~
W5 £y /min &Y gy ¥ MS? 25
Wl Wi f’i’]’i
35 11.83 6'-O-sinapoylgeniposide”’ CoH3, 04y 593.187 0 593.183 1 -6.57 - TR Tk il
36 12.43  6'-O-trans-sinapoyl jasminoside A7) Cy; Hys Oy, 535.2179  535.216 6 -2.43 323 P
37 12.50 pLrpiEs CyyHey 0y 975.370 9  975.376 6  5.84 651,489,327 [LEARIAEES
38 12.71 cis-crocin-3/trans-crocin-31%7) C3HyOyy 651.2652  651.2665  2.00 489,327 [ifaRia- 2
39 13.71 cis-crocin-3/trans-crocin-31°-7) Cy,H, 0y 651.2652  651.2665  2.00 489,327 [IFAWiA =S
40 14.15 K CaoHyg 04 503.3372  503.3357 -2.98 - -
41 15.07 maikm) CyoH,, 0, 327.159 6  327.1605  2.87 283,239 (AR A S
42 15.36 erubigenin!®""] C30Hyg Os 487.3423  487.3407 -3.28 - T =
43 16.13 K Cyy Hys 0y 559.3118  559.3121  0.54 - -
44 17.60 K40 CgHy, 04 205.2273  295.2271 -0.68 - -
45 18.18  2,3-dihydroxyolean-12-en-28- CyH,e 0, 471.3474  471.3459 -3.18 - T =i
oic acid!”’
%2 E£4#%EF LCMS-IT-TOF EEFREX THUFER S
Table 2 LCMS-IT-TOF analysis of chemical compositions in Gardeniae Fructus Praeparatus under positive ion mode
m/z [M+H] "8{m/z[M+Na]~*
iy " i HFR \ 2 M2 %51
min BUINoA A 0
/ppm
301.20 kM CpyHypO0  385.1568  385.1535 -—8.57 - -
5 1.42  caryoptosidic acid!*7] CieHyy0  415.1216 4151188 -6.75 - B I ik s
6 164 (IETEESTON CieHy 0, 415.1216  415.1188 -6.75 177,149 PR Tk 5 17
7 1.93 gmUeEgprmsTo CieHyO0y 397.1110  397.114 1 7.81 - TR0 Tk 8 4
8 2.04 8-epiapodantheroside!®”! C;Hy 0,y 411.1267  411.1300  8.03 - PR Tk 5
9 2.30 AERIFEEE) C,Hy 0, 427.1216  427.1194 -5.15 - A k5 1
10 2.50 ¥BEHETHET C;H,, 0, 427.1216  427.1257 9. 60 - IR0 ok i
11 2.63 jasminoside B/D!7] CisHy Oy 369.1525  369.1509 -4.33 - il
12 2.85 EZEEMEFR PR C,Hy 0, 427.1216  427.1249  7.73 - B0 Bk s
13 3.42  jasminoside B/D!"] CigHyOg  369.1525  369.1509 —-4.33 - PATEY
14 3.65 jasminoside B/D7] CisHy Oy  369.1525  369.1509 -4.33 - Mg
15 3.84 jasminoside B/D!"] CiHyOg  369.1525  369.1509 -4.33 - PTETF
16 4.00 g CHig0y  355.1029  355.106 0 8.73 163 BB
17 4.13 K4 CieHyOg  371.168 1  371.166 5 -4.31 203,391 -
18 4.54 KA CiHys0,p  403.1580  403.1575 -1.24 - -
19 4.80  50J8 F--1-B-D-Jp B0 wUg 45 5711 CyyHy0p5  573.1795  573.178 3 —=2.09 411,365,227,209  BRMsiikiG
21 5.79 jasminoside I CpHy0,, 515.2104 515208  -4.66 377 -
22 6.12  fgpaplsTo C;Hu0, 411.1267  411.128 1 3.41 209 TR0 Tk 5 4
23 7.02 I FR-BEIL-B-D-H A R C;;H,, 0, 409.1110  409.1093 -4.16 - HHLR
24 7.53  epijasminoside A" CigHy0;  353.1576  353.1589  3.68 - AT
25 7.86 jasminoside O/T""! Cy; Hy0p  485.1998  485.1970 -5.77 - i
26 9.05 zataroside B°) CieHy 0,  320.1600  329.1614  4.25 167 i
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Hgk2
m/z [M+H] "5 m/z [M+Nal*
wy " e HER ‘ . Ms? e
min I (H G 0
/ppm
27 9.70 2-methyl-L-erythritol-4-0-( 6-O-trans- CpH;, 0, 527.1740 527.1731 -1.71 - TR U Tk 8 4
sinapoyl) -B-D-glucopyranoside*]
28 10. 12 2-methyl-L-erythritol-1-0-( 6-0-trans- CpHyp 05 527.1740  527.173 1 -1.71 - R4S Bk i
sinapoyl) -B-D-glucopyranoside*}
29 10.71 5] C,;Hy00  611.1612  611.161 7 0.82 303 i i
30 10.78 10-0-Zft 5t g F4r 7! CioHy 0, 453.1372  453.1334 -8.39 - TR B 1
31 10.89 4 2 Wb/ SeMi iz 111 Cy, HyOy, 465.1033  465.1059 5.59 - T
33 11.50 3,4-dicaffeoyl-5-( 3-hydroxy-3- €, Hy,0,, 683.1588  683.1650  9.08 - A MR
methylglutaroyl) quinic acid'-”’
34 11.70  5-O-caffeoyl-4-0O-sinapoylquinic acid'>"! CyHy 015 561.1608  561.1642  6.06 - i HLR
35 11.83  6'-O-sinapoylgeniposide'"! CyH3 0, 617.1846  617.1828 -2.92 - B0 Bk i A
36 12.43  6'-O-trans-sinapoyl jasminoside A7) CyyHy0,,  537.2335  537.2379  8.19 - P
38 12.71 cis-crocin-3/trans-crocin-3"57) CypH,0,  675.2628  675.2625 -0.44 - AR RS
39 13.71  cis-crocin-3/trans-crocin-3 %7} CypHu0,, 675.2628  675.2625 —0.44 - [LEAWIA TS
40 14.15 KA CyHu;Op  527.3348  527.3349  0.19 487,469,451 -
42 15.36  erubigenin!®-7! CyH,;s05  489.358 0 489.3555 —5.11 511 T =
43 16.13 KA CyyHuOy  537.3039  537.3043  0.74 - -
44 17.60 FKH CigHyp 05 297.2429  297.2418 -3.70 - -
45 18.18 2,3-dihydroxyolean-12-en-28-oic acid!”] C3Hu;0,  495.3450  495.3410 —-8.08 455 T H =1

%1 AN4F H,0 F1 CH,OH 7= A4 (i i A m/z 517,
387,323,225 ,207 , W11 4 U H LA FIAE - 1 AH [F] 1Y
BERZ O HLAR A BOBE O, ORI 2% 78 o ot Je oF-
1-B-D-Ji IR XURE 7
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|
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Fig.3 Mass spectra and possible fragment pathways of geniposide
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XiF 43 ¥ J5T A 4 KT T R A O A R B R w0 A0 4
2L G W 50 il 2 caryoptosidic acid A1 L AE - 7F
PLm/z 391 VENBIAAR & 5 #E 4T — 94, 5 i 74
AR AT BUBE 20 1 S o &R H,0 FICO, 7 A
H m/z229,211,193,185,167 ,149 , )\ i 4 Wi H 24 /i
MU, DLIET 40 AR SCHR [ 6-7 14l dl, OF- &5 4 & B S
[8] AR PESE S50, 16 5 %58 4 caryoptosidic acid, 1§ 6
HHE T .

3.1.2 GHLRREEW MR G] 1 16 4%
A58 X — G o 3% &1 R D B () S T 1§ m/z 353,085 9
[M-H] M m/z355.106 0 [M +H] ", i & EAH X
53 B 354 Da, AR 46 RS 0 AR X 43 BT i 4 T
B 2H T T A A R B P A 0 G TR O R
FofR] oy S M M. 90 E R A5 2R BoR m/z
353.085 9 Wit FE 2 H,0,C0, &y i m/2 191,
179,173, it — LB UEWE 16 J& 4k MR 2R 870 SCHik
3B T 4% R 1Y) 9% ok AR LA, m/z 191 B
WS 53, m/z 179 1 m/z 135 SRBE#R LSS " A
S R I BT v n] UL B W iy 5 T R
m/z 191 Flme L 355 BIFE T m/z 179 ,m/z 135 W
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Fig.4 Mass spectra and possible fragment pathways of caryoptosidic acid and shanzhiside
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Fig.5 Mass spectra and possible fragment pathways of chlorogenic acid
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Fig.7 Mass spectra and possible fragment pathways of rutin
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Table 3 Peak area ratios of main active components in Gardeniae

Fructus Praeparatus and Gardeniae Fructus under negative ion
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e b e ¥
ey (30 min)- (45 min)- (60 min)-

A i A b A b

B 71 96. 6 95.2 87.6
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2 R 74.8 56. 4 45.5

eI IR 85.6 111.7 146.2

[EEAWIA S 99.6 63. 4 38. 1

CEAW A 79.9 135.0 180. 8
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