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Chemical differences between natural and synthetic materials of Bambusae
Concretio Silicea based on plant metabolomics

QIN Wei-han, YANG Yong, LI Qing, ZHANG De-li, HUA Lei
Chongqing Academy of Chinese Materia Medica, Chongging 400065, China

Abstract: Objective To study the chemical differences between natural and synthetic of Bambusae Concretio Silicea by ultra-high
performance liquid chromatography-quadrupole tandem time-of-flight mass spectrometry (UPLC-Q-TOF-MS). Methods The
qualitative analysis of chemical composition was made combined online database and secondary fragmentation cleavage rules, and
difference analysis was carried out by the Enhance Peak Find function of PeakView software. Then the converted data was imported
into SIMCA-P software to establish an OPLS-DA statistical model and differential secondary metabolites were analyzed. Results The
constituents of Bambusae Concretio Silicea mainly included amino acids, organic acids, alkaloids, glycosides, etc. Among them, 11
components were known, while other 43 compounds were identified for the first time. A total of 14 distinct components, including
2,5-dimethyl-1,3-oxazole-4-carboxylic acid and sucrose, and 12 biomarkers, including 4-(heptyloxy)phenyl-4-(hexyloxy)benzoate,
and N-lauryldiethanolamine were identified. Conclusion This study reveals that the chemical differences between the two herbs are
obvious, while betaine and sucrose can be used as the distinguishing indicators. And it provides new ideas and data references for the
quality control and clarification of medicinal substances.

Key words: Bambusae Concretio Silicea; natural product; synthetic; quadrupole-time-of-flight mass spectrometry; chemical difference;
sucrose; betaine
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Table 1 Qualitative analysis results of natural and synthetic products

S5 tw/min BFEEE O SEIME (/) HNBE (nfz) WZE (X1079) ¥ s
1 1.02 [M+H]* 147.113 10 147.112 80 2.0 CsH1aN20: FyE=Ni,
2 1.02 [M-+H]* 156.077 12 156.076 75 2.3 CsHoN3O2 e
3 1.13 [M~+H]* 116.070 82 116.070 61 1.9 CsHgNO: =N
4 1.13 [M—H] 181.071 69 181.071 76 -0.4 CsH1406 H Rl
5 1.13 [M—H] 131.082 10 131.082 60 -3.8 CsH12N202 SR
6 1.14 [M—H] 118.050 88 118.050 97 -0.8 C4HgNOs AR
7 1.14 [M—H] 104.035 07 104.035 32 2.4 C3HiNO3 25 R
8 1.14 [M—H] 131.045 99 131.046 22 -1.7 C4HsN203 KA
9 1.15 [M—H] 146.045 48 146.045 88 -2.7 CsHgNO4 B
10 1.17 [M+H]* 118.086 61 118.086 26 3.0 CsHuNO: LB
1 1.20 [M—H] 132.030 15 132.030 23 -0.6 C4HNO4 RITAER™
12 1.36 [M~+H]* 132.102 08 132.101 91 1.4 CsH13NO: AR
13 1.63 [M~+H]* 205.195 65 205.195 08 2.8 CisH24 BT
14 1.74 [M—H] 117.019 13 117.019 33 -1.7 C4Hs04 T B
15 1.79 [M~+H]* 247.129 57 247.128 85 2.9 C10H18N20s HEBERE
16 1.90 [M~+H]* 166.086 72 166.086 26 2.8 CoHuNO: RNER
17 3.65 [M-+H]* 305.150 03 305.149 58 15 C16H20N204 R
18 3.82 [M—H] 137.024 35 137.024 42 -0.5 C7H6Os3 PRI R
19 4.00 [M—H] 167.034 92 167.034 98 -0.4 CsHsO04 HHR
20 4.05 [M—H] 609.147 31 609.146 11 2.0 Ca7H30016 I
21 452 [M—H] 163.039 78 163.040 07 -1.8 CoHsOs F R
22 4.95 [M+H]* 263.237 17 263.236 94 0.9 CisH300 S A
23 5.54 [M+H]* 195.066 12 195.065 19 4.7 C10H1004 P IR
24 5.67 [M+H]* 181.049 35 181.049 54 -1.0 CoHsO4 TR AR
25 5.96 [M—H] 329.066 58 329.066 68 -0.3 C17H1407 HIEE"
26 6.21 [M—H] 283.059 94 283.061 20 -4.4 C16H1205 KB E P
27 6.52 [M—H] 150.056 16 150.056 05 0.7 CsHgNO: AREH R
28 6.78 [M+H]* 219.175 19 219.174 34 3.9 CisH220 ey
29 6.96 [M-+H]* 176.103 39 176.102 97 2.4 CeH13N303 TR
30 11.32 [M—H] 101.096 97 101.097 19 -2.2 CeH140 (N
31 12.00 [M~+H]* 257.248 75 257.247 51 4.8 Ci6H3202 TR

R PEH, "NERBTEH
“only containing in natural products, ““only containing in synthetic products
*k2 RERRABEERBERMESTER
Table 2 Analysis of chemical constituents differences between natural and synthetic products

. , N L : Wz o TR /cps
F5 tmin  AFEFE SE (mn)  EiREmL) (x10) AR Srd R —ﬁ wE A
A 114 [MHNH]* 15907705  159.07701 03 CeHiNOs 25- T 3-E M4 B 5622 360
B 115 [M—H]" 38711259 38711282 06  CuHuOs T-(o-D-MEIET AT R AR L) -2,3,4,5,6- TR LB 30384 836
c 1 [MECI- 37708378 377.08383  -01  CiHzOu i3 12092 746
D 3% [MHCT 25310492 25310468 10 CoHuNeOs  NN-ZHIEEER B0 A IHER 3000 58
E 475 [MECI™ 32810682 32810686 00  CuHuNOw  AREHERHER 3550 0
Fooo497 [M=H 36300720 36309706 04 CaoHisNOs  N-(13-A -5 4L 1E)-6- 2 6-4- S £-1,2- 6063 49

LA i VR A
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Fig. 2 Fragmentation rules of significant differential components by MS/MS
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# 3 OPLS-DA S#4ER
Table 3 OPLS-DA analysis results
W wmn prmTe o RRE L 0y R Wizt
(m/z) (m/z)
M1 113 [M—H] 387.11255 387.112 89 0.9 CosH1sN202  2-(2-MEMAE)-10H-Bfi FR[1,2-g] k- 4-FR R
M2 117 [M4HT 118.086 61  118.086 26 3.0 CsHuNO, 3
M3 121 [M+Na]*  365.10629 365.106 34 0.1 CioH2On MK
M4 421 [M—H] 610.42365 610.423 58 -0.1 CaiHsiNOs  4-[28-(2-%(AR- 1Mt i e ) 9 181-2,20(29) - — -
3-ERHER

M5 616  [M+H]* 27421475  274.274 96 0.8 CisHssNOz  N- ek Z Behi
M6 620 [M+H]* 318.30071  318.300 40 -0.9 CisHaoNOs  2-{2-[2-(T ko Jk) LS ) LA OB
M7 6.22  [MA+H]* 362.326 92  362.326 93 0 CaoHasNOs  3,6,9- =4 J=-12-F I DU - 1-Fi
M8  7.02  [M+H] 27031661  270.316 84 09 CisHaoN + )\
M9 718  [MAH] 330.33765 330.337 47 -0.6 CaoHasNOz M — L BEf
M10 767  [M+H]* 358.369 00  358.369 19 05 CooHaNO2  2-[(2-F2 £ H) & HE]-1- I
M1l 1057  [M+H]* 512.50507 512,505 55 0.9 Ca2HesNO3  N-(1,1- ZFRHEA-75 ke )+ 7S el iz

M12 1302  [M+H]* 41326771 413.267 65 0.1 CosHas0a  A-(BEAUEL) B dk-4-( UL 2 H IR R
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Fig. 5 Fragmentation rules of biomarkers by MS/MS
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