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Abstract A qualitative analytical method of liquid chromatography coupled with ion trap time-of-flight mass
spectrometry ( LC-IT-TOF/MS) was developed for identification of major constituents in propolis from China
(Shandong) . The LC-IT-TOF-MS was performed on a Shim-pack VP-ODS column (2.0 mm X 150 mm, 5 pm)
with the mobile phase consisting of acetonitrile and water containing 0. 2% formic acid in gradient mode, and the
flow rate was set at 0. 3 mL/min. Negative ion mode was used for IT-TOF-MS. According to the accurate molecu-
lar weight, MS fragment pathway, comparison with the retention time of reference compounds, total 31 compounds,
including twenty-five phenolic acids and six flavonoids were identified. The LC-IT-TOF-MS qualitative analysis

method can be used for analyzing major components of propolis quickly and accurately.
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Figure 2 Negative total ion chromatogram of propolis from China ( Shandong)

Table 1 Identification of chemical consitituents in propolis from China ( Shandong)

Peak tg/min Compound M.Olecular [(M-H]" Caleulated Error Product ion
formula (m/z) (m/z)
1 1.07  Caffeic acid 4-O-glucoside® CisHi50g 341.1049  341.103 1 5.28 341,179
2 3.40 Caffeic acid”* CyHg 0, 179.034 2 179.0350 -4.47 179,135
3 4.78  p-Coumaric™’ CyHg 04 163. 040 2 163. 040 1 0.61 119
4 8.70  Quercetin®" CisHp 04 301.0298  301.029 5 1.00 179,151
5 9.33  Pinobanksin-5-methyl ether”* CigHy305 285.0717 285.071 0 2.46 267,253
6 9.59  Quercetin-3-methyl ether”¢ Ci¢H, 0, 315.046 3 315.045 2 3.49 300,271,255
7 10. 81  Chrysin-5-methyl-ether”* CieHp 0y 267.0628  267.0633 -1.87 252,224
8  10.94 Apigenin®* Ci5H, 05 269.0472  269.0455 6.32 149
9 11.44  Pinobanksin® CysHy, 05 271.057 1 271.0553 6.64 253,225
10 12.34  Isorhamnetin®* CieHp 04 315.0447 315.0452 -1.59 300
11 12.96 Luteolin-methyl-ether” CieH2 06 299. 050 7 299. 050 2 1.67 284,255
12 13.85 Quercetin-dimethyl-ether”* C;H,,0; 329.060 6 329.0608  -0.61 314,299,285,271
13 15.43  Galangin-5-methyl-ether ¢ CieHyp 05 283.0567  283.0553 4.95 268,239
14 18.76 Quercetin-dimethyl-ether”* C;H,,0, 329.061 2 329.060 8 1.22 314,299,271
15 20.97 Chrysin®" CisHp 0y 253.0476  253.0477 -0.40 209,143
16 21.61 Caffeic acid benzyl ester®” CieH14 0,4 269.075 9 269. 077 2 -4.83 178,134
17 21.90 Pinocembrin®” CisH,04 255.061 4 255.061 6 -0.78 213,151
18 23.09 Galangin"* C5H,(05 269.040 7 269.039 7 3.72 227
19 24.10 Pinobanksin-3-O-acetate” Cy7H4 06 313.0656  313.0659 -0.96 271,253,209
20  24.85 Caffeic acid phenylethyl ester (CAPE)®" C7Hi6 0y 283.093 0  283.092 9 0.35 179,135
21 25.30 Methoxy-chrysin®* CieHp 05 283.0570  283.0553 6.01 269,239
22 30.16 Caffeic acid cinnamyl ester” CigHs04 295.093 1 295.092 9 0. 68 178,134
23 31.72  Pinobanksin-3-0-propionate”: CisHi604 327.0829  327.0815 4.28  253,209,181,165,143
24 39.33  Pinobanksin-3-0-butyrate” ¢ CyoH 5 O0q 341.096 5 341.0972 -2.05 253,209,181,165,143
25 40.37 Pinobanksin-3-O-pentenoate” CyH g Og 353.097 0 353.097 2 -0.57 271,253
26 43.59 Pinobanksin-3 —O—penlanoateorZ—methylbutyratcb"' CyoHyy Og 355.112 4 355.112 8 -1.13 253,209
27 44.34  Pinobanksin-3-0-hexenoate” Cy HyyOg 367.110 8 367.112 8 -5.45 271,253
28  45.00 Pinobanksin-3-O-phenylpropionate®® Cay Hy 04 403.1123  403.1128 -1.24 253
29 46.40 Pinobanksin-3-0-hexanoate” ¢ Cy Hy, Og 369. 127 1 369. 128 5 -3.79 253
30  47.46 Pinobanksin-3-0-phenylpentenoate” Cy6Hp O 429.1409  429.139 8 2.50 271,253
31 51.59 Pinobanksin-3-0O-octanoate” Cy3 Hys Oy 397.163 2 397.1657 -6.29 253

Confirmed with standard ;" Confirmed with MS"fragmentation ;  Confired with references

3.1 ®EE Je 5 SCHRES TR EL, %5 %2 HooA Pinobanksin, 14 5 7

W 9 7E ESI A F A28 m/z 271[M -H] -, ESI” 0 F75%] m/z 285[M - H] ~, H — 4R %
H e85 m/z 253 [ M -H -H,0] ", m/z 3% m/z253[M - CH; - H,0] ~ , Z5 & X5 B A0 X 4
225[M - H - H,0 - CO] ~ g5 a5 kXt 4> 7/ T SR8 XS 1L, 45 5& HOh Pinobanksin-5-
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Figure 3 Negative ion MS (A) and MS?*(B) ,MS®(C) spectra of compound 23,24
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Figure 4 Fragmentation pathway of Pinobanksin-3-0-propionate ( compound 23)
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Figure 5 Negative ion MS and MS? spectra of compound 17,20
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