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Analysis of the flavor components during the processing of almond
roasting and storage

YANG Ji-hong, WANG Hua
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Abstract: [Objective) Analysis of the change of flavor components during the processing of almond
roasting and storage was carried out to provide a theoretical basis for processing and storage of almonds.
[Method] The volatiles of raw and roasted almonds were extracted by Tenax (Vigreux) column,and the
extracts were analyzed by combination gas chromatography-mass spectrometry. [Result] Twenty-five com-
pounds were identified from raw almond volatiles, forty-four compounds from fresh roasted almond vola-
tiles,and fifty compounds from roasted almond volatiles which had been stored for three or six months;ar-
omatic aldehydes,aliphatic aldehydes,aromatic alcohol,aliphatic alcohols, pyrazines and their ramifications
were the main flavor components of almonds;and benzaldehyde seemed to make the largest contribution to
the aroma of raw and fresh roasted almonds. [Conclusion) Roasted almonds, packaged with paper bags.
have been oxidized,and rancidity after six months’ storage might have been induced by high oil content and
polyunsaturated fatty acids and produced volatile aliphatic aldehydes such as nonanal, hexanal, 2-octenal,
octanal,and N heptanal compoents to come off-flavors. This study showed nonanal and hexanal might be a
better peroxide index for shelf life of roasted almonds kernels.
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Table 1 Nutrients of almonds
Nutrient Content Nutrient Content Nutrient Content
g /M]J Calories 2.4 4% /mg Calcium 248 Y4 2 A/IU Vitamin A 10
i /g Protein 21 # /mg Iron 4 44 Z E/mg Vitamin E 26
BB /g Total fat 51 4 /mg Magnesium 275 Y1 % C/mg Vitamin C 0
k&% /g Carbohydrate 20 % /mg Phosphorus 474 4k +: % B /mg Thiamin 0.2
14 /g Fiber 12 1 /mg Potassium 728 4k Z B, /mg Riboflavin 0.8
W /g Sugars 5 #1/mg Sodium 1 44 2 Bs/mg Vitamin By 0.1
T FIIE i R /g Saturated fat 4 4% /mg Zinc 3 MR /mg Niacin 4
BA— R FIIE B % /g Monounsaturated fat 32 il /mg Copper 1 12 /g Folate 29
Z G NG i fZ /g Polyunsaturated fat 12 4% /mg Manganese 3 A8 4 £ B2 /mg Phytosterols 120
W2 /g Linoleic acid(18 & 2) 12 fifi /mg Selenium 8 B & % /mg Cholesterol 0
N > *ﬁo
L MRS TR L3 SRR
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ris SR L I I 58 B R A 4B 4L 1 B g R T
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Table 2 Analysis of the changes of flavor component during the processing of almond roasting and storage

H5 R I

F®/(ug+ g b Content
PrEE WAE 3 ANAAE 6 AN A

oy

No. RI Flavor component Formula kﬁig:%ﬁﬁ Fresh 3 month 6 month
aw roasted storage storage
1 710. 34 2-H 3 T % 2-methyl-1-butanol CsHi, O 0.031 0.165 0.295 0. 159
2 737.04 7% Benzene methyl C7; Hg 0. 009 0.008 0.006
3 741.98 1E &% 1 Pentanol CsHi, O 0. 009 0.272 0.193 0. 833
4 744.72 2.,3-T % 2,3-butandiol CyH100O; 0.003 0. 009 0.017 0.041
5 757.81 3-¥2 H-2-1% i 3-hydroxy-2-pentanon CsHi0- 0.023 0.015 0.018
6 760.51 2-H J5E P E WK IR -3-f dihydro-2-methyl-3(2H)-furanone  Cs Hg O, 0.077 0.034 0.034
7 763. 50 C fi¥ Hexanal CsHi20 0. 007 0. 319 0.328 2.080
8 780. 32 1 JE ik % Methylpyrazine Cs Hg N> 0.073 0. 065 0. 069
9 783.78 HERE Furfural CsH. O, 0. 260 0.110 0. 086
10 786.15 245 Octane CsHig 0.001 0.012 0.012 0. 059
11 810. 80 E-2-C ## E-2-hexenal CsHioO 0.001 0.032 0.014 0.025
12 820. 88 Bl 2-furamethanol C; Hs O3 0. 004 0. 044 0.036 0.031
13 841.59 T A8 Butyrolactone C/HsO;  0.001 0.010 0.018 0. 004
14 851. 42 3-H B KL N B¢ 3-methylthio propanoal CyHy00S 0. 059 0.021 0.018
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4k 2 Continued table 2

ﬁi/(pg . g") Content

9 ENEEE A NS g3 ¥ e PR WAE 3 A AL 6 A
No. RI Flavor component Formula migisu Fresh 3 month 6 month
‘ roasted storage storage
15 857.51 2-Hifi] 2-heptanone C;Hi, O 0.011 0.075 0.081
16 861.77 4 — H1 2€ Ortho-xylene CsHio 0. 004 0.010 0.003
17 866. 28 BefE N heptanal C;Hi, O 0.001 0.020 0.025 0.142
18 869. 84 2,5 Ff1 2,6 —HIEEmk % 2,5 and 2,6-dimethylpyrazine Cs Hg Ny 0.212 0.323 0.302
19 878.09 2-Z, Pk Ke-1-n g mk 2-acetyl-1-pyrroline Cs H,NO 0.013 0.034 0.106
20 886. 22 T-%¢ Nonane CoH,0O 0.0004 0. 004 0. 004 0.007
21 895. 82 1E C ¥ Hexanol CsH1. O 0.0003 0.002 0.001 0.010
22 908.53 [ Benzaldehyde C;HsO 2.052 4,765 3.907 1. 656
23 913.59 E-2-BéJii it (E)-2-heptenal C;Hi, O 0.012 0.082 0.030 0.083
24 931.00 F 3k B 475 % Heptenol CsHisO 0.006 0.057 0.016
25 944.73  BEEE Heptanol CrHi0 0.002 0.027 0.038 0.271
26 954. 34 1-2F 5-3-F% 1-octen-3-ol CsHi50 0.001 0. 056 0.031 0.079
27 960. 89 2-H JEnE B8 2-methyl-5-ethylpyrazine Cs Hg N, 0.003 0. 044 0.102 0.079
28 965. 94 2-1F ;L ki 2-pentyl furan CoH1,0 0.010 0.061 0.041 0.132
29 967.46 [ Octanal CsHi0 0.007 0.316 0.046 0. 580
30 985.67  Z&%i Decane CioHp 0.020 0.045 0.042
31 987. 84 7K Z [ Phenyl ethanal CsHzO 0.138 1. 380 0. 390 0.179
32 996. 68 3-2FH5-2-M 3-octen-2-one CgH1,O 0.030 0.078
33 999. 78 2% Dl-limonene CioHus 0.034 0. 204 0. 381 0.276
34 1014.61 2-F M 2-octenal CsHy1, O 0.422 1.975
35 1 039. 39 2-4,3%-3,5 I JEnk % 3,5-dimethyl-2-ethylpyrazine CgHi2N; 0.007 0.243 0. 488 0.672
36 1042.42 iz 2l Octylformate CoHi50- 0. 386 1.584
37 1 064, 20 7 Z I 2-phenyl ethanol CsHi0O 0. 400 0. 305 0. 385 0.090
38 1 067.62 F % Nonanal CoHi50 0. 040 0.532 1. 201 5.543
39 1 085. 39 +—%¢ Undecane Ci1 Hay 0.024 0.193 0. 287 0.239
40 1115.87  2-T-4%E¥ Nonenal CyHy150 0. 070 0.162 0.272
41 1 147.96 2-2% ] 2-decanone CioH0 O 0.289 1. 060
42 1167.76 2,4-T- /% 2, 4-nonadienal CyHi, O 0.108 0. 664
43 1184.27 + — ¢ Dodecane Ci2Has 0.019 0. 287 0.975 0. 664
44 1187.27 Y- Mg 5-butyldihydro-2(3H)-furanone CgH1,0- 0.121 0.147
45 1210.57 v-T- g 2(3H)-furanone, dihydro-5-pentyl CoHi60- 0.639 0.133 0.135
46 1217.29 (E)-2-% il (E)-2-decenal CioHis0O 0.103 0. 060 0.321
47 1272.86 2,4-%& ZI#WE 2, 4-decadienal CioHi50 0.028 0. 050 0.184
48 1 283.08 + =% Tridecane Ci3Hos 0.197 0.270 0.153
49 1 333.45 2-+ — 4@ 2-undecenal Ci1 Hy0 O 0.082 0.143 0.105
50 1 382.03 + PU ke Tetradecane Ci H;0 0.029 0.174 0. 180
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