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Analysis on sublimation and volatile components of Cibotium barometz
using UPLC/Q-TOF-MS
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Abstract: Objective To research on the sublimation and volatile components of Cibotium barometz and to explore its irritant
ingredient sources during the processing. Methods Using the simulation of sand iron, sublimation, steam distillation, and volatile
oil extractor to collect the sublimation and volatile components from C. barometz, and using UPLC/Q-TOF-MS for qualitative
analysis. Results A total of 34 compounds were checked out by the four methods and 26 out of them were recommended
molecular formula and named, mainly including organic acids, organic acid esters, alkaloids, purines, pyrimidines, small molecular
aldehyde ketones, polyphenols, steroids, single terpenes, etc. The molecular volume of the compounds is concentrated within
100—400 ranges. Conclusion Citramalic acid, 6-gingerol, and 5-methylfurfural have the irritation, which should be the produced
irritant components during C. barometz processing.
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A SRR I H 2R =N 2 R 9k, &
LT R 2 K2 AR G T A 2 v b e R SR )
4 FEH¥F Cibotium barometz (L.) J. Sm. T4k
2. WERE NS, IS A EEa, KON HAiK.
1.2 1%

Agilent 1290 UPLC-6520/Q-TOF-MS (G [H Agilent
~d]), Olympus CX31RTS B2~ BMEE (Olympus
AFD, WAEET R R bRt OB I
JrAES) D, ZDHW B AL dbathizkosi s
JrAER) ), T ORI IR A FD,
HH—4 R a Ky CH M E R A TR A D,
KQ—250DB £ 47 ity CEL LB A s
AIRATD, HFRY CHIpREERAEATBRA D,
2 FHiE
21 HRHHES5KE
211 MR RLE WUAESRER A QIR 4
cm®) 21100 g, EFEHFLZE (JEZ42.5cm) 1)
A, ARJEH B S T R S e e g b, H U
W B e AR AR I RN . Seiek
I, BB ETFE) 180 CIN, R/NK T, RERE
JEAE 180~190 °C™, Wl 44 30 min, {51k hn#k.
ANONETEVE R e #e 2 BLIEHEIE T, IO 20
mL, #A 1 h, €, HEERE 0.22 pm ffLE
FRAE g AR A 1 &
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K (B, FREEDEME, BN 1 2 IRPEm &t
0~5 min, 5%~55% A; 5~7 min, 55%~85% A; 7~
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TR 3~5 MIVEB S5 0~5 min, 5%~45% A;
5~15min, 45%~90% A; 15~20 min, 90%~100%
A; 20~25 min, 100% A. K 254 nm, FEiR
50 C, {ARViE 0.5 mL/min, #EFEEN 1 L.
222 JEEA&ME KA ESI & FIR, & AR,
FIETER m/iz 100~1 000, M <HEE: 350 C,
R FTARRR & : 9 L/min, W% %1% /7: 240 kPa,
BAEHE: 4000V,
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1. 20 4y 12, 20 h HEFERTI, & (e i) Or B I 1)
(1) RSDAEH4)/N T 0.3%, VI AR RSD {3/ T 3.0%.
24 FREEERE

FEERIC 1 pL sl 3, WIKIESIEFE 6
R, A Ul U 1) R B I R) %) RSD {H 39/ T 0.3%,
WE AR 1K) RSD H /N T 3.0%.

25 EEEMRAR
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Table 1 Results of sand iron simulation
% 5 tx/min & T WEME (m/z) R (m/2) Wz /10°° 431 HED
1 2240 M 126.031 4 126.031 6 -1.6 CeHe0; 5-F% B AL
2 6339 [M]" 200.196 1 200.195 2 45 C,H,,0, HEER
3 7792  [M]" 228.226 9 228.226 5 1.8 C14H,05 S y=]12
4 8.551 [M+H] 303.294 2 303.293 5 2.3 Ci7H,NO, CIRNTS
5 9.100 [M+H] 148.019 5 148.019 7 -1.4 C;sH;z0; Fr3TR
6 9343  [M+H] 3323329 — — — PRl
7 10715 [M] 360.355 2 360.3550 1.4 C, Hy505 CINTOP N
8 12.863 [M+H] 136.108 5 136.108 8 22 CioHyg Frig i
9 14285 [M] 391.276 4 — — — Sl
F2 MEAEHERITER
Table 2 Results of sublimation sample
%45 tx/min BT el (mz) BERE (mz) Wz /10°° 7 wEY
1 2235  [M] 126.031 2 126.031 6 -3.2 CeHO; 5-F45 H LR
10 2842  [M+H] 109.057 6 109.057 8 -1.8 C¢H;NO TR
11 3.827 [M] 215.087 0 215.086 8 0.9 CoHoNsO 6- i EEng
12 4021 [M]" 215.087 3 215.086 8 23 C1oHgN50 WahE
13 4.118 [M]" 141.051 8 141.051 0 5.7 CsH7N;0, 6-28 - 1- FF L PRI
14 4554  [M+H] 256.097 3 256.097 4 -04 Ci6H3,0, FERR
15 5.023  [M] 208.092 6 208.092 0 2.9 C12H 405 AT I i
16 5168  [M] 241.102 5 241.102 1 1.7 CsHsNO, FK 1%
17 5378 [M]' 255.081 8 255.081 6 0.8 C,sH5NO; AR
18 6.169 [M+H]" 182.061 8 182.062 0 -1.1 CoH ;04 TEHEM
19 6.411 [M+H] 248.0716 — - — AREN
20 7364  [M+H] 294.114 0 294.114 1 0.3 Cy7H260;4 6-E P E
21 7.542 [M+H] 264.102 5 264.102 0 1.9 CisHyN,0,  TRH
22 7752  [M+H] 227.228 5 - — - REH
5 9.108 [M+H] 148.020 4 148.019 7 47 C;sH;Os Fr 3R
23 9512 [M]' 3323259 - — - REN
24 14341 [M+H] 390.277 7 390.277 5 0.5 Cp3H3405 SERILVE I R G
F3 MBEKESEHBRIZELMIRINEKBEHRD NG
Table 3 Results of steam distillation and water layer of volatile oil extractor samples
i tg/ min W WEME (m/z) IR (m/z) Wz /10°° T waEY
25 5.137 [M]* 396.792 3 - — — RAN
26 13.341 [M+H]" 280.166 5 280.166 4 0.4 CysH3,0, IV 3 R
5 13.615 [M+H]" 148.019 8 148.091 7 0.7 CsH;Os Fr 318
27 13.648 [M+H]" 300.134 9 300.134 3 2.0 CieHigN,Oy  FHET
28 15.198 [M+H]" 340.259 6 340.259 0 1.8 CpHy0, LT iR
F4 MEFELMHERDNER
Table 4 Results of volatile oil samples
9’5 tg/min A r WEMH (m/z) HRE (m/z) Wz /10°° 1k &Y
29 1.816 ™M7* 173.958 1 173.958 4 -1.7 C;H 405 FEHR
30 6.964 [M+H] 347.2672 — - - RAN
31 7.739 M1 205.121 4 205.121 0 2.0 CoH, 5N FKE
32 12.132 M]* 267.1659 267.165 5 1.5 C;H,,NO, Jit 7K ey
20 12.778 [M+H] 294.114 4 294.114 1 1.0 C17H2604 6-ZHF#
33 16.229 M]* 323.251 6 — - — ESll
34 19.771 M]* 414.258 3 414.258 2 0.2 CyoH500 B-7+ 5§ W
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Fig.1 Chromatograms of sublimation and volatile
components in C. barometz
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