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Analysis of volatile aromatic compounds of Annona squamosal and Annona
muricata by headspace-solid phase microextraction/gas
chromatography-mass spectrometry

LEI Dong-Ming, CHEN Jin-Ming', CHEN Kai-Jia
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ABSTRACT: Objective To compare the difference of volatile aromatic components between Annona squamosal
and Annona muricata. Methods The volatile aroma components of samples were collected by headspace-solid
phase microextraction (HS-SPME) method and analyzed them by gas chromatography-mass spectrometry (GC-MS),
based on the data from NIST 08 standard spectral library, the differences of volatile aroma components between the
Annona squamosal and Annona muricata were compared. Results There were 70 volatile aromatic components
detected, including 25 kinds of esters, 18 kinds of alcohols, 12 kinds of olefins, 8 kinds of ketones, 6 kinds of
aldehydes, 1 kinds of acid, and 1 kinds of alkenes. Annona squamosal had 57 kinds of components of them and
Annona muricata had 33 kinds. Between Annona squamosal and Annona muricata, they shared 20 kinds of same
volatile aromatic components, such as acetaldehyde, ethyl alcohol, propyl alcohol, n-butyl aldehyde, ethyl acetate,

Isobutyl alcohol, n-butanol, methyl butyrate, isoamyl alcohol, cis-3-hexenol, n-hexyl alcohol, 2-heptanol, acetoin,
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limonene, n-octanol, 2-nonanone, linalol, phenylethyl alcohol, methyl caprylate and ethyl octanoate. Besides, Annona

squamosal had 37 kinds of particular volatile aromatic components, and Annona muricata had 13 kinds of specific

volatile aromatic components. Conclusion

The volatile aroma components shared by 2 species of Annona

squamosal and Annona muricata constitute the basic aroma of the fruit of the Annona. The differences in the content

of the components make the general aroma of the Annona similar but slightly different, and each has its own

characteristic volatile aroma composition.
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HS-SPME I ) S A0 {4 1% - 1 1% (gas chromatography-mass
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HFISEIR 0.00 min, EMV B 258K, 1 25 2248 1.00,
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Table 1 The volatile aroma components and relative percentages of Annona muricata and Annona squamosal

T S &Y k& e {56 1 ] TR 1AL W 2 7 1
5 AR PR /min HXTE =% AHXTE R %
1 IR PR methyl acetate C3H 0, 1.997 - 0.670

2 R 2Tk ethyl acetate C4H;0, 2.521 1.305 3.032

3 TR W R methyl butyrate CsH,00; 4.169 7.503 0.903

4 TR OB ethyl butyrate CgH 1,0, 6.385 - 12.038

5 -2~ T 7 R £ i cis-ethyl crotonate CeH 00, 7.867 1.226 -

6 . g H e methyl hexanoate C-H 4,0, 10.683 4.085

7 -~ SR T e butyl isobutyrate CsH,60, 11.620 - 0.137

8 TS TR isobutyl butyrate CsH 60, 11.702 - 0.812

9 2 K-2-C 0 H R methyl (¢)-2-hexenoate ~ C;H,,0, 12.091 1.639 -

10 TR T R n-butyl butyrate CsH 40, 13.142 - 15.015

11 LR 2 Tig ethyl hexanoate CsH, 0, 13.244 0.820 -

12 2 TR butyl crotonate CsH 40, 14.680 - 0.994

13 2-CUH R LR ethyl 2-hexenoate CsH,0, 14.736 0.243

14 S TR S R iso-amyl iso-butyrate CoH 50, 15.081 - 0.692
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gR1
rj e E&Y &Y e 1558 ] TR R L R BlikigsN
5 AR PELAAFR /min MXTE S R% AN E SR %
15 R methyl caprylate CoH 50, 17.231 0.869 0.172
16 RTHRC n-hexyl isobutyrate C1oH20, 17.982 - 0.088
17 TR EERE cis-3-hexenyl butyrate ~ CjoH;30, 19.134 - 0.235
18 T e n-hexyl butyrate C1oH200; 19.296 - 1.117
19 LR 2B ethyl octanoate C1oH200, 19.449 0.392 0.231
20 IS 2-HE TR hexyl 2-methylbutyrate  C;;H,0, 20.589 - 0.093
21 M 2 R C R hexyl 2-butenoate C1oH 50, 20.756 - 0.142
22 2RI R L ethyl trans-2-octenoate  CoH 50, 20.881 - 0.082
23 PR R T benzyl propionate CioH 20, 21.271 - 0.043
24 LRl bornyl acetate C12H0, 22.038 - 0.167
25 TR benzyl butyrate C11H40, 23.676 - 0.697
26 I ethyl alcohol C,H,O 1.727 8.110 5.725
27 T propyl alcohol C3H0 2.140 0.996 0.718
28 ST isobutyl alcohol C,H,,0 2.658 4.525 0.480
29 1ETEE n-butanol C4H,0 3.115 7.250 5.831
30 2- ) 2-pentanol CsH,,0 3.671 - 1.013
31 SN B isoamyl alcohol CsH,,0 4.518 13.923 2.664
32 3-F -2 R e 3-methyl-2-pentanol CeH,40 6.785 1.056 -
33 G -3 - s e cis-3-hexenol CgH,,0 8.495 11.279 0.686
34 1 C n-hexyl alcohol Ce¢H,,0 8.847 10.510 9.080
35 R 2P 2-heptanol C;H,,0 9.923 0.345 1.233
36 7% benzyl alcohol C;H;0 14.549 - 0.666
37 1B n-octanol C:H,50 15.644 1.091 0.775
38 AU 1T terpinolene CioHys 16.115 - 0.249
39 IR linalol C1oH 50 16.543 0.086 0.167
40 R phenylethyl alcohol CsH,00 17.031 0.439 0.246
41 IS ethyl linalool C1,H,,0 18.641 - 0.149
42 A- KA 4-terpineol CioH ;0 18.963 - 3.641
43 a-Fi i a-terpineol CioH;50 19.343 - 0.133
44 B-IRaNE S-thujene CioHis 10.635 - 0.760
45 b a-pinene CioHi6 10.857 - 3.377
46 s camphene CioHyg 11.368 - 0.463
47 e a- /K4 a-phellandrene CioHi¢ 13.355 - 1.498
48 a-FATH a-terpinene CioHyg 13.753 - 1.567
49 Frie i limonene CioHig 14.172 0.644 2.342
50 VRN y-terpinene CioHie 15.161 - 1.248
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&gk
I . E&W &Y . {57 Hst [i] IR 75 B 30 7 7 A
255 X o s Fa o o
5 HSC AR PR /min MR ERY%  AANE SR %
51 PAEkE o-cymene CioHus 14.063 - 6.139
52 ) Ry B-clemene CisHy, 24.933 - 0.223
ik
53 BTN caryophyllene CisHas 25.682 - 0.186
54 il aromandendrene CsHyy 26.187 - 0.194
55 PR T acetone C3HO 1.827 - 1.334
56 2- 13 2-pentanone CsH,,0 3.434 - 4.809
57 2- B 2-heptanone CH,,0 9.417 - 2.770
58 TR acetoin C,4H;0, 11.138 3.504 0.198
59 il 24 2-T- 1 2-nonanone CyH ;50 16.238 0.057 0.547
60 i camphor CioH ;0 17.934 0.056 -
61 T Arr l-menthone CioH ;50 18.185 - 0.330
62 BB piperitone CioH,0 21.149 - 0.087
63 I acetaldehyde C,H,0 1.621 0.481 0.349
64 BT n-butyl aldehyde C,H;0 2.341 1.975 0.766
65 . L hexanal CeH 120 6.329 3.738 -
2
66 S -2-C M trans-2-hexenal CeH,00 8.176 5.892 -
67 Z, J2-2,4-C " J&EE  trans,trans-2,4-hexadienal C¢H3O 10.159 0.781 —
68 o P benzaldehyde CHO 11.890 0.163 -
69 [I7ES iR hexanoic acid CeH,,0, 13.520 0.441 -
70 Bk EC ke n-hexane CeHig 3.445 4.575 -
=R .
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Fig.l Total ion diagram of volatile aroma components of Annona squamosal
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Fig.2 Total ion diagram of volatile aroma components of Annona muricata
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Table 2 Composition of volatile aroma components of Annona muricataand Annona squamosal
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