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Analysis of Navel Orange Juice Components
by Wooden-Tip Electrospray Mass Spectrometry
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Abstract; The chemical components of navel orange juice were analyzed by wooden-tip
electrospray ionizaion mass spectrometry (wooden-tip ESI-MS) without any sample pre-
treatment. The results show that signals of choline, proline, glucose and sucrose are
rapidly obtained in positive ion detection mode. Among them, choline and proline give a
signal of [M+H]*%, and glucose and sucrose produce a signal of [M+K]*. While in
negative ion detection mode, organic acids including fatty acid, phenolic acids and
hydroxyl acids are readily detected. Meanwhile, wooden-tip ESI-MS is developed for
semi-quantification determination of ascorbic acid in navel orange juice. The limit of
detection (LOD) is 3.7 pug/L, the relative standard deviations (RSD) are 7. 4%-9. 7%,
and the analytical time of each detection is less than 0.5 min. Wooden-tip ESI-MS has
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the advantages of minor or no sample pretreatment, convenient operation, sensitivity

and high analytical speed, which will being an attractive method to rapidly screen the

quality of agricultural products.

Key words: navel orange; juice; components; wooden-tip; electrospray ionization mass

spectrometry (ESI-MS)
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Fig.3 Tandem spectrum of 1-nonanol (a), choline (b), proline (c) and [sucrose+K]* (d)
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Table 1 Components of navel orange juice in positive ion mode

%5 e B FIM+H/K]T (m/2) BB F (n/2) FEERE A

1 HE B, 104 87,86,58 [M+H—OH]*

2 fil & R 116 70,98,88 [M+H—H,0—COJ]"
3 N-F 5L & i 130 84,112,74 [M+H—H,0—COJ*
4 iF By 144 126,98,108 [M+H—H,0]"

5 [ E= iy 182 164,154,136 [M+H—H,0]"

6 o 198 180,163 [M+NH,—H;0]"
7 & b 219 203,163,177 [M+K—H,0]*t

8 W 381 363,219,201 [M+K—H,0]*t

x2 FRERETHHENR
Table 2 Organic acids of navel orange juice
%5 e B EFIM—H] (m/2 R EF (m/2) FEERE A

1 W 103 75,59,85 [M—H—CO]~

2 T 117 73,89,99 [M—H—CO,]~

3 ] 133 89,75,73 [M—H—CO,]~

4 o B R 145 101,127,99 [M—H—CO,]~

5 BEFR 169 125,151,141 [M—H—CO,]~

6 BL IR I R 175 157,131,147 [M—H—H;0]~

7 i R AR 179 135,151,161 [M—H—CO,]~

8 T 187 125,168,143 [M—H—CO,—H;0]~
9 R 191 147,173,163 [M—H—CO,]~
10 FFk 223 205,179,195 [M—H—H,0]"
11 + 1 e BR 227 209,183,165 [M—H—H;0]~
12 + A B ER 241 223,197,179 [M—H—H,0]~
13 F S B ER 255 237,211,183 [M—H—H;0]~
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Fig. 4 Tandem spectrum of malic acid (a), gallic acid (b), ascorbic acid (c¢) and caffeic acid (d)
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