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Fig. 1 Setup of wooden tips spray with sunflower seed husk (WTSSSH) (A) and continuous online extraction (B)
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Fig.2 Mass spectrum of WTSSSH in blank background Fig.3  Dependence of signal intensity of WTSSSH for

schisandrin C on tip angle of sunflower seed husk
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Fig. 4  Mass spectra of 20 wmol/L myoglobin in MeOH-H, O (80:20, V/V) containing 1% formic acid
obtained by using ESI (A) and WTSSSH (B) respectively
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Fig.5 Mass spectra of 20 wmol/L cytochrome C in MeOH-H,0 (80:20, V/V) containing 1% formic acid
obtained by using ESI (A) and WTSSSH (B) respectively
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Fig.6 Mass spectra of 10 mg/L histidine in MeOH/H,0 (50:50, V/V) containing 0. 1% formic acid by

using (A) ESI. (B) wooden tip spray with toothpick and (C) WTSSSH respectively
P 8A) . WU, AEHOT S0A S B o | FUA 1 S AP A MR AR R 7E 238 Taylor cone,
WEYI [ M+K ] 1E Taylor cone BRIANZ  [M + Na]*1F Taylor cone HEIRNZ , Taylor cone ErE
TS P AL T K AL S [ M+K ] IRA I B AL S P9 [ M + Na ™o 17 HLIE55 R F T 46 52
PERE , Taylor cone PRI Z B3 E ,ﬁ%éﬂ{f%}“ﬁﬂ%ﬁﬁ UM + Na|*FI[ M+K ] 0B b TR
B Taylor cone , UM 55 W0 , DI 7E 5T 1% Fh BEASAG I i PN 5 5,

THAh, TR IE R AR 3 el 2 7 X R AR RE AE TR I B A IR B A SR AR B (AR TR

() L g P 22 e B, LSS Il (B 7A) R RN S 1R T i, £ P R i
MABARES (E7B) FURFFEARREESE (K 7C) WS E F 50, — R A 2 kiR
W, Horp JRFreARRIBIZE (K 7C) B9 ZHRAINANES IR 32 B2 A 28 R R 25 55

[2M+Nal*

_ _ [M+K]* _ [M+K]*
8.0y 887.4160 8.0rg  417.1765 80r ¢ 4171769
°§ 6.0r °§ 6.0 2 601
X X [2M +K] * x
4 . 40T 903.3897 240
P g mwm 1
g 4552022 . £ £ [2M +K] *
= 201 L 4[7|.+17]71 g 201 E 201 9033893
0.0_Loudl |.|Jl.| ! | 0.0l vl JI | | 0.0 Lo ! ! LI J
200 400 600 800 1000 1200 200 400 600 800 1000 1200 200 400 600 800 1000
m/z m/z m/z

B R TR AP RARE (10 mg/L) ) (A) ABEE  (B) FEARMERM (C) JLFFALN
1
Fig.7 Mass spectra obtained by using (A) ESI, (B) wooden tip spray with toothpick (C) WTSSSH for
10 mg/L Schisandrin in MeOH
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Fig.8 Mass specira of Rgl obtained in MeOH by using (A) ESI, (B) wooden tip spray with toothpick and

(C) WTSSSH for 10 mg/L ginsenoside
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Fig.9 Total ion chromatogram (A) and mass spectrum (B) of Ginseng powder obtained by Ginseng powder
on-line extracting coupled with WTSSSH
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Fig. 10 Mass spectrum of Ginseng powder obtained by
4 é:nt -L/If\, single needle injection method
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Study on Analytical Properties of Sunflower Seed Husk as
a New Wooden Electrospray Ionization Material

LIU Zhe', GUO Yun-Long', XU Qing-Xuan**, LIU Shu-Ying*'”
"(Jilin Ginseng Academy, Changchun University of Chinese Medicine, Changchun 130117, China)
?( Crop Research Institute, Heilongjiang University, Harbin 150080, China)
*( Changchun Center of Mass Spectrometry, Changchun Institute of Applied Chemistry
Chinese Academy of Sciences, Changchun 130022, China)

Abstract A simple and economical type of electrospray ionization ( ESI) technique was developed for loading
and ionization of samples by use of disposable wooden tips of sunflower seed husk. Samples could be loaded by
simply dipping the tip into sample solutions or normal pipetting onto the natural groove of sunflower seed husk.
Instrument parameter settings were optimized to obtain highly sensitive determination of ion intensity of
samples, and full MS mode was applied to obtain the mass spectra. The wooden tip of the sunflower seed husk
was pointed to the mass spectrometer inlet for Q-Orbitrap mass spectrometer, and the angles were between 60°
and 90° in wooden tip. The tip was positioned 2—-3 mm away from the inlet of mass spectrometer. The applied
voltage to wooden tip of sunflower seed husk was adjusted in the range of 3. 5-4.0 kV until optimal ion signals
were obtained and all desolvation gases were turned off. The experimental results showed that this new
ionization technique was applicable for analysis of various samples, e. g. lignin, ginsenoside, amino acid,
proteins, etc. Comparing ESI technique and wooden tip spray coupled toothpick technique, the wooden tip
spray with sunflower seed husk ( WTSSSH ) technique had better efficient in determination of lignin,
ginsenoside and proteins by mass spectrometry. Some special sample, e. g. powder, could not be directly
analyzed by ESI and wooden tip spray with toothpick, but it was convenient for WTSSSH. In this study, we
established a continuous injection device based on the single needle injection method of ESI. The ginseng
powder was on-line extracted with the device and the extracts was ionized in wooden tip of sunflower seed husk
for mass spectrometric analysis, and a continuous and stable total ion chromatogram and abundant information
of mass spectra were obtained.

Keywords Mass spectrometry; Electrospray ionization; Wooden tip spray; Sunflower seed husk; Online

extraction
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