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Fig.1 Schematic diagram of iEESI-MS
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Fig.2

iEESI-MS spectra of orange flesh from different habitats
(A) Guoxi; (B) Anxi; (C) Yongxing.
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Fig.3 MS’ spectra of choline( A) , proline(B) , stachydrine(C) and sucrose(D) from orange flesh
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Fig.4 PCA score plots( A) and PCA loading plots(B) of iEESI-MS data of orange flesh from different habitats

a. Guoxi; b. Anxi; c. Yongxing.
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Fig.5 iEESI-MS spectra of orange endocarp from

different habitats
(A) Guoxi; (B) Anxi; (C) Yongxing.
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W m/z 116 [ proline + H]* Fl m/z 175 [ arginine + H]* 2. S5 BB R RNHAL AL, KB m/z 144
[ stachydrine+H | *7E NS B2 (1) = BEARXTALAR, 177 58 PR o828 5 il 2082 ( proline ) 1Y 75 2 B Wk &5 T 2R
B, EdGE, B E S 2 EER, MMERN T EEE . R R SRR
SRR OGER, LIRS R R S b s, SHE RIS g R ek,
CID F3Hr IF:-%F FEAR S SCHR Y UESE , TEESI-MS G I 51 554 SR 5z v (4 24 FH B4 U= 35 MK (m/z 168 [ syne-
phrine+H | ") FI PRI 3R (m/z 403 [ nobiletin+H ] ). “F I R4 b g S 225 T ), JRT— R
B a-Z R, AN | ¥k MR SRR 3 J s R R AR U R (5 )
WY, F PR SRR Bl 2 B BT AR SR e v 3 it 1 Tk B R SR B . i S0l 2 WD Je 4 e EL 1 RN 24 AR
i, Bk X S A R IASE 2o R iy i B L R = A sg . oAb, iR ot R B, IR i R e
U5 RN ALY A A AE— 2 AU, R RIA A & A RS s, XTSRS R R4l
AR iEESI-MS $8 805 b i 2R B g AE X T B R AT TR gs. R | AT DL BB E A P SR
R 5 RN H B 25 5

Table 1 Summary of the dominant chemicals in navel orange from different habitats detected by iEESI-MS ~

Dominant mass spectra peaks

m/z 104 m/z 116 m/z 144 m/z 168 m/z 175 m/z 219 m/z 381 m/z 403
. Sampling
Habitat .. I . : . ) . . Glucose/ . o
position Choline Proline Stachydrine  Synephrine Arginine Sucrose Nobiletin
fructose
C;H,NO"  CH(NO;  CHGNOF  GoH NOF  CeHisN,O7  CoH;,06K™  CpaHpyOqK™ Gy Hys Og
Guoxi Flesh + ++ ++++ + + ++++ +++ +
Endocarp + ++ +++ ++++ + ++++ ++ +
Anxi Flesh + ++ ++++ + + +++ +++ +
Endocarp + ++ +++ ++++ + ++++ +4+ +
Yongxing Flesh + +++ +++ + + ++++ +++ +
Endocarp + + ++ +++ + ++++ + +

# Based on the relative intensity present on the mass spectra: + very weak; ++ weak; +++ strong; ++++ very strong.

XiF 3 MR PR B I BS BAEEA T T PCA ZbT, B 6 KB, kD4R 5 554 2 A7 i I A AT LA
B X I, (B SRIR S 5 20R B Gk IF. IS Rt — 00, AL 2R R i fk 22 i 5
SRR sk R AR R M 22 5, TR 5 2B B P9 SR B i Ak 2= o HABL. RIS, PCA v 3 4
F A ER AT A E [ 6(B) ] HARBE H RRAF B 16 m/z 168, 265, 314 F1399 ZEXF X 43 3 AR [A] =
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Fig.6 PCA score plots(A) and PCA loading plots(B) of iEESI-MS data of orange

endocarp from different habitats

2.3 iEESI-MS MO #iEES REES

FESCIE R, BN RE L ZURE S (1) {EESI-MS 30T [R1 2928 2 min, 5200 237 3R 9 2R B T 4%
WG RAh , AR S22 Bt — N DGR 22, 0, S v JR R SR P 1 43 AT ST 1) B L R R
B2 AT i [, R R TR SR R R B K BB £ A R TR s 25 1 77 A, DN 46 Jod 1 A o 7 43
Britie]. mrIAE SR B, A iEESI-MS X4 A 41 21 AR A V0 7T e B a2 0 B RO RS 1 R Tk
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0.0399 pg/L, UL iEESI-MS BAHUF 90 R, AT LS B 2 HEACRE i PRl o0 (ARG
I, iEESI-MS AT LU o AL 27 o AT M A, DR DR JBE A8 it B 0 45, 348 mT AR B A
HR R Bl 0 (AR 25 5% B 2 ) BEA T RE 1 AT

3 %

R IEESI-MS BARLETOTTHE i FUAL BE A7 50T B3R DR o A IR i, D01 AN T it o J A 41 21
AR O R 2 5, DT e 4t S BT I 2 A PP S | AR WK A AL S A 19 B R
Br. AT RA PR RUE S AT EEE DA L, D KR SR B O o B de i T — AT
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Direct Analysis of Navel Orange Using Internal Extractive
Electrospray Ionization Mass Spectrometry’

LU Haiyan, ZHANG Hua, ZHOU Peng, YANG Meiling, ZHONG Tao,
YAO Guocan, CHEN Huanwen *

(Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation ,

East China Institute of Technology, Nanchang 330013, China)

Abstract Internal extractive electrospary ionization mass spectrometry (iEESI-MS) was applied on the assess-
ment of navel orange quality without any sample pretreatment. Both endocarp tissues(72 samples) and flesh
tissues (72 samples) of navel oranges from three habitats were interrogated directly by iEESI-MS at mass range
of m/z 50—2000. A fused silicon capillary was inserted into the navel orange tissue, allowing a distance of
2 mm between the fused silicon capillary tip and the sample apex. The apex of the sample was pointed to the
mass spectrometer ion inlet intentionally with a distance of 4—5 mm. Extraction solvent biased with a high
voltage (4.5 kV) was injected through the fused silicon capillary into the navel orange tissue at a flow rate of
2 wl/min, producing charged fine droplets containing chemicals toward the adjacent mass spectrometer inlet.
Chemical constituents such as sugars, amino acids, vitamin and alkaloids were simultaneously extracted from
the navel orange tissue, and identified through collision-induced dissociation( CID) experiment. Furthermore,
mass spectral fingerprints were processed by principal component analysis (PCA) to visualize the quality
differences. Our experimental results indicated that iEESI-MS can directly characterize the quality differences
of navel oranges by molecular analysis. The merits of iEESI-MS include simplicity, good specificity, high
throughput and minimum sample pretreatment.

Keywords Internal extractive electrospary ionization mass spectrometry; Navel orange; Quality assessment;
Direct analysis
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