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Analysis of Formation of Benzenoids Volatile Compounds of
Japanese Apricot Fruit
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Abstract. Benzenoids volatile compounds significantly contribute to the distinctive aroma of both
Japanese apricot fruit and its processed products. However, the accumulation pattern and formation
mechanism of such characteristic aroma have not been sufficiently studied. In order to investigate the
formation and accumulation of the characteristic aroma substances in Japanese apricot fruit and their
origin mechanisms, Japanese apricot fruit at different ripening stages were analyzed by headspace —solid —
phase microextraction — gas chromatography — mass spectrometry ( HS — SPME — GC — MS), and
correlation analysis was performed by combining specific amino acids and other precursors. The results
showed that the aroma characteristics varied significantly during the ripening process, and the metabolism
of aroma substances was the most active and the amino acid content was the lowest in the middle stage of
ripening ( 80 ~ 100 d after flowering ). The changes in the accumulation of characteristic aroma
substances in Japanese apricot fruit indicated that the aromatic aroma substances originated from the
phenylalanine metabolic pathway, and there was a competitive relationship between the benzaldehyde and
phenylacetaldehyde synthesis pathways. Benzaldehyde was formed through the non-f oxidation pathway.
Key words: Japanese apricot fruit; characteristic aroma; benzenoids volatile compounds; aroma

precursors; amino acid
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Fig. 1 Principal component analysis of free volatile compounds in Japanese apricot
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Fig.2 Principal component analyses of bound volatile compounds in Japanese apricot
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Tab.1 Concentration of benzenoids volatile compounds in Japanese apricot fruit during different growth periods

pg/kg
P AL J5 B E] /d
30 45 60 80 100 125

T 1 25 2 W g 602. 82 +6. 42 843.43 £33.81  1413.85+168.16  254.95 £4. 68 217.35 £13.96 93.77 +6. 58
LA 25 8104.35 £456.93  12125.56 £740.54  5020.29 +346.13  10657.30 £218.48  9941.46 £113.55  8310.74 +364. 10
Ui B 2 O R 56.30 0. 21 54.14 £0. 30 83.15 £4.32 50. 86 0. 04 56.38 +3.16 51.28 +0.79
A AR 277.93 +7. 54 326. 11 +15.35 471.30 £55.50 3 581.36 £205.75 2397.74 £35.09 2209.91 =181. 69
2,5 F L R 476.67 +41.74 649.78 +57.31 493.73 +86.71 593.02 +7.35 613.34 £14.10 685.01 +70.76
A A i TG 10.63 +4.93 52.07 £6.79 16.76 6. 35 46. 83 +23.29 339.25 £11.82  2205.75 £392.75
K 185.41 +13.91 118.71 +7.63 63.26 £9.92 222.12 £17.35 216.93 +8. 44 118.39 +15.90
WA ELm 98.32 £1.38 42.74 £2.01 46.44 £1.52 5.58 +1.79 37.35 £2.51 18.22 +3.40
A DR 86.92 +3.90 63.09 +0.92 58.41 +2.05 74.71 £1.05 56.39 0. 40 57.85 £1.17
4 -7 3 60.97 =1. 65 63.86 £2.09 56.90 =1.17 64.18 +3.38 66.93 =1.89 68.44 +2.13
T & 23.88 +1.58 24.27 £0. 14 20.41 £1.57 58.29 +3.16 74.88 +1.95 38.37 +5.88
i R 5.08 £0.20 9.11 +0.83 5.88 +1.38 47.39 +1.67 63.27 +1.38 61.90 +5.47
) -5 - 2 0.80 0. 08 0.91 0. 09 9.56 +6.53 18.84 +13.72 8.12+9.26 4.11 £2.81
= 5.75 +0. 68 5.53+1.99 4.50 £0.91 5.62 +0.63 4.22+2.19 4.36 £1.26
KW 3.92 0. 02 3.83 +0.01 3.91 £0.02 3.94 +0.03 4.16 £0. 06 4.87 £0.04
21 2 W g 0.37 +0.01 0.42 +0.03 0.73 £0. 16 9.39 +0.51 4.30 0. 09 1.54 +0.22
45 A AR 1.45 £0.09 1.76 £0. 12 1.38 £0. 34 1.98 £0.23 1.65 +0.15 1.26 +0.23
Ui 18 2R Wy 0.41 £0.23 0.45 0. 13 1.02 £0.59 0.37 0. 01 0.36 +0. 08 0.58 =0.05
5-=Z LR 0. 86 0. 06 1.33 £0. 15 1.32 0. 15 1.69 £0.41 1.69 0. 31 4.93 £0.35
P YA 0.19 0. 01 0.12 0. 01 0.21 0. 02 0.14 +0.01 0.13 0. 01 0.24 0. 04
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Tab.2 Concentration of amino acid in Japanese apricot fruit during different growth periods mg/kg
O AL S5 I 8] /d
30 45 60 80 100 125
REAR (426.5+0.7)° (305.5+0.7)" (558.5+2.1)¢ (575.0+1.4)° (307.5+0.7)" (388.5+2.1)°"
R R (54.5+0.7)" (44.5+0.7)° (38.0+1.4)1 (26.5+0.7)° (14.5+0.7)" 18.0"
22 5 1R 65.0' 54.0° (44.0+1.4)" (31.5+0.7)° (16.5+0.7)° (20.5+0.7)"
&R (172.5 £0.7)" (139.0x1.4)° (109.5 £0.7)¢ (77.0£1.4)° 40.0° (56.0+1.4)"
A 58.0" 47.0° (38.0+1.4)1 (27.5+0.7)° 12.0° (16.5+0.7)"
N & R (69.0+1.4)" 60.0°¢ 48. 01 (31.0£1.4)° (16.5+0.7)* (22.5+0.7)"
451 R (69.0£1.4)" 57.0°¢ (47.5+3.5)1 (31.0%1.4)° 17.0° (22.0+1.4)"
EAM 15.0" (9.5%0.7)° 8.0 5.0° 1.0° 2.0"
SRR (49.5+0.7)° (40.0 +1.4)¢ (29.5+2.1)¢ (19.0+1.4)° 10. 0° 12.0°
bE N (91.520.7)" 74.0°¢ (53.5+2.1)¢ (39.5£2.1)°¢ (18.5+0.7)° (22.0+1.4)"
i 22 1 47.0° (36.5+0.7)¢ 30.0° (24.0+1.4)° (12.5£0.7)° (12.5 £0.7)°
RN H R (55.5+£2.1)° 45. 04 (37.0 £1.4)° 25.0° (14.5+0.7) " 16.0°
i R (90.5£2.1)° (76.5+0.7)¢ (61.0£1.4)° (42.5+3.5)° 22.0° (24.0£1.4)°
K=Y 7 33.0° (30.5+2.1)¢ 22.0° (17.5+0.7)" (8.5+0.7)" (8.5+0.7)"
KRN 7 (75.5 £3.5)° (49.0+2.8)¢ (40.5£2.1)° 25.0° (13.5£0.7)° 16.0°
il = R (47.0+1.4)° (50.0+1.4)¢ (50.5+0.7)¢ (31.0+1.4)° 27.0° (28.5+0.7)%
R 1419.0 1118.0 1215.5 1028.0 551.5 685.5

L < R AT B8 AN [ 5B 3R AN [ A & IR S v B R 3 AT 22 57 (p <0.05)
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Fig.3 Correlation analysis of content of phenylalanine

and content of related aroma substances
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