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Abstract: The aromatic quality of concentrated peach puree was significantly influenced by different processing stages. To
improve product quality, it was vital to elucidate the patterns of aroma evolution at each processing stage. Flavoromics
combined with chemometrics were used to clarify the stage and differential aroma-active components of peach puree after
commercial crushing, centrifugation, concentration and sterilization. A total of 89 volatile components were determined in
the peach puree throughout the four stages. Among them, 15 volatiles, with relative odor activity value (rOAV) = 1, were
defined as the key aroma-active components: y-decalactone, ethyl butyrate, ethyl isovalerate, isoamyl acetate, hexyl acetate,
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(Z)-3-hexenyl acetate, hexanal, octanal, (E,Z)-2,6-nonadienal, 1-hexanol, benzyl alcohol, damascenone, isovaleric acid, th-
easpirane, and 2-acetyl-1-pyrrolidine. Specifically, 11, 8, 4 and 2 key aroma-active components were identified in the
crushed, centrifuged, concentrated and sterilised peach puree, respectively. Furthermore, principal component analysis
(PCA) revealed that the concentration step was identified as the crucial stage responsible for the changes and deterioration
of the aroma quality in peach purees. Compared to the peach puree after crushing, fruity esters and green alcohols in the
peach puree after concentration decreased by 100.00% and 97.95%, respectively. In addition, four differential aroma-active
compounds were screened out using variable influence on projection (VIP) analyses to distinguish peach puree across pro-
cessing stages: leaf acetate (fruity, VIP: 1.16), 1-hexanol (green/floral, VIP: 2.41), benzyl alcohol (floral, VIP: 1.82), and
isovaleric acid (rancid, VIP: 1.93). The concentration-induced changes in these compounds contributed significantly to the
loss of the characteristic peach aroma at the concentration stage. Hence, concentration is the key step inducing undesirable
variations in characteristic aroma compounds during the continuous production of peach puree. This study provides a theo-
retical basis for peach puree processing enterprises to produce products with highly preserved characteristic aromas through

the optimization of concentration technologies.
Key words: commercial concentrated peach puree; gas chromatography-tandem-mass spectrometry; relative odor activity

value; characteristic aroma; differential aroma-active components
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Fig.1 Circle clustered heatmap of volatiles of concentrated
peach puree during commercial processing
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Table 1 Relative content of volatiles in concentrated peach puree during different processing stages
cas S 4 FCE RI WAEETE S PRI E
W5 AN E EE K5
PR

695-06-7 7-C A i, Ry 1714 12.13£031°  11.16£0.19°  12.89+0.12°  12.75+0.24°  MS/RI
104-50-7 -2 i B A ik 1933 - - 1.07+0.02° 1.11£0.01° MS/RI
706-14-9 -5 i HEF ik 2169 - - 4.99+0.26°  4.22+0.13° MS/RI
698-76-0 - AT Bk 1986 0.46£0.04°  0.33+0.01° - - MS/RI
104-61-0 y-T- TR BBk, BEFk 2049 3.96£0.11°  3.26+0.09° - - MS/RI

FES
141-78-6 LR A, A 831 - - 27.5+0.49 - MS/RI
123-86-4 LR TR BRE 1067 1.00£0.08°  0.55+0.10°  0.76£0.02*  1.72:+0.09° MS/RI
97-64-3 AR LR R 1352 9.1240.24°  0.65+0.03"  0.60+0.01 - MS/RI
1114-92-7 The-2,3- 2R g R 1533 65.11£0.09°  47.36£0.26°  20.15+0.01°  10.25£0.20°  MS/RI
115-99-1 R 5 1 T MG, /NI 1557 - - 0.55+0.01°  0.48+0.01° MS/RI
105-37-3 R LB R 933 2.3440.22°  0.53+0.08° - - MS/RI
109-60-4 LRI R 954 10.92+0.71°  10.19+0.81° - 18.51£1.47°  MS/RI
110-19-0 LR T R SRR, TR 1004 13.52+1.09°  6.12+0.20 - - MS/RI
105-54-4 TR SRR 1029 4.66£0.35° 1.14+0.05" - - MS/RI
108-64-5 IR LR R 1062 1.91£0.11°  0.20£0.01° - - MS/RI
123-92-2 LRSI TEHER 1124 30.51+1.88°  6.93+0.22° - - MS/RI
5205-07-2  3-FHIE-3-TH-1-BE L BRTR RAE 1202 - 0.360.01 - - MS/RI
142-92-7 LR TRRBR, Wtk 1280  33.27+0.37°  1.80£0.01° - - MS/RI
3681-71-8 SRR G U 1327 24.13+0.98°  28.01+0.82° - - MS/RI
56922-75-9 (Z)-C -2 5 R RE 1344 8.63+0.17" 1.9240.01° - - MS/RI
106-32-1 SRR RE 1447 1.18£0.09°  0.18+0.01° - - MS/RI
112-32-3 SlivE i R 1569 - 1.49+0.03 - - MS/RI
140-11-4 LR R TR BT, BRIk 1740 7.13£0.03*  0.85+0.01° - - MS/RI
101-97-3 KRR A, 1797 - 0.20+0.01 - - MS/RI
103-45-7 LR TR BT, T 1834 8.91+£0.09*  3.88+0.07° - - MS/RI
102-76-1 = LR R AR 2087 - 0.1240.01 - - MS/RI
93-58-3 2 VR Y g TR, TRR, W 1636 4.52+0.20 - - - MS/RI
623-42-7 TR g A, W 967 0.32+0.04 - - - MS/RI
110-42-9 ZERR TR i 1608 0.30+0.01 - - - MS/RI
123-66-0 IECRR R SRR, A 1242 0.74+0.01 - - - MS/RI
111-11-5 SRR Wk 1401 1.11+0.23 - - - MS/RI
104-57-4 ClivaS i SREUR R 1699 - - - 0.12+0.01 MS/RI

B2
110-62-3 g A, AR 959 - 3.1240.04°  6.61£0.21°  9.71+0.05* MS/RI
66-25-1 @A HE, O 1079 1.13£0.02°  16.37+1.81°  3.35+0.02°  4.49+0.18" MS/RI
6728-26-3 (B)-2-2 Wi SER, R, g 1226 6.24+0.22¢  24.82+1.09*  8.95+0.01°  11.3740.36°  MS/RI
124-19-6 T MG, BRI N, 46 1405 2.14£0.02°  4.13+0.03" 1.21£0.02°  0.93+0.05° MS/RI
100-52-7 ARIPEE AR, 1B 1534 173.78+12.41° 84.64+2.58°  15.17+0.05°  10.29£0.066  MS/RI
124-13-0 S RRIDTHR, #7H5, S0, 1299 - 2.19+0.01 - - MS/RI
112-31-2 P B2, A+ 52, 4-Hg 1511 - 0.36+0.01 - - MS/RI
18829-56-6 (B)-2-T-Hits NEE, BRI, A0k 1547 - 0.10£0.01 - - MS/RI
557-48-2 (E,Z)-2,6-T- —Jsti Nk, 46 1595 0.65+0.07 - - - MS/RI
34246-54-3 3- A / 1721 0.18+0.03 - - - MS/RI

(SN
123-51-3 S I LGB S 1215 61.75£3.99°  6.99+0.96°  0.53+0.01°  0.58+0.01° MS/RI
71-41-0 1- 3G AR 1259 - 1.08£0.17°  2.00+0.14°  2.65+0.05" MS/RI
111-27-3 IECEE MPAE, (7, S+ 1364 258.81£12.68" 53.31x1.17°  5.51£0.10°  7.75+0.13° MS/RI
928-96-1 i RS IR 1396 18.31£0.55*  10.28+0.4°  3.11£0.01°  3.82+0.12° MS/RI
928-94-9 (Z)-2-E)f-1-F% gt Sk 1418 22.140.68°  5.48+0.18"  4.91+0.74° - MS/RI
104-76-7 2-ZHEC BT, SR 1502 - 1.09+0.06*  0.39+0.02° - MS/RI
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100-51-6 2P i, IR 1892 14524+1.16°  0.32£0.08°  0.54£0.01°  0.63+0.01° MS/RI
60-12-8 R WA, BORAET 1929 28.49+0.73"  3.52+0.34° 1.51+0.01° 1.47+0.03¢ MS/RI
64-17-5 I g 908  294.61+18.76" 58.64+2.77° - - MS/RI
78-83-1 FTHE G R, IR 1093 10.93+0.71°  2.30+0.30° - 0.24+0.03¢ MS/RI
584-02-1 3- KR 1110 - 0.56+0.09 - - MS/RI
3293-47-8 ZABET LR B AZER NS 1984 - 0.12:0.01 - - MS/RI
143-08-8 1- TR BRI, G e <k 1675 2.27+0.16 - - - MS/RI
111-87-5 12 B, BRPEA R 1569 1.820.01 - - - MS/RI
543-49-7 2- P BE R 1330 2.77+0.13 - - - MS/RI
10340-23-5 (2)-3-T-Af-1- S 1699 5.70+0.03 - - - MS/RI
928-95-0 (E)-2-CV - 1-B% h, Sk 1418 - - - 5.33+£0.22 MS/RI
29957-43-5 3,7-HIHEE-1,5,7- = H-3-E RESE 1621 - - - 0.12:0.01 MS/RI
[(EES

110-93-0 FH S B A T B, B, ARG 1348 - 1.49+0.04°  0.70£0.06°  0.87+0.04° MS/RI
4906-24-5 3-L R AE I -2- T R SEHL AR, Wrihvk 1390 14.62+0.54°  12.43£0.30°  13.53+0.14®  7.22+0.05° MS/RI
14309-57-0 3-TH-2-M TR, EHOR, HRSK 1524 - - 1.03£0.01°  0.89+0.02° MS/RI
1125-21-9 ZRAER RBEARTIR 1705 - - 0.84+0.01° 1.330.08° MS/RI
23726-93-4 K +-Fi AR, R, BOR 1842 - - 0.160.01 - MS/RI
17283-81-7 B-EET T A, ek 1853 - - 0.05+0.01 - MS/RI
18402-83-0 (3E)-3-TA4%-2-F / 1524 - 0.41£0.01 - - MS/RI
27593-23-3 6~ F-2H-NH IR -2l RS 2214 - - - 0.29+0.03 MS/RI
64-19-7 LR e/ 1465  63.46x0.05" - 14.56£0.02°  10.76£0.01°  MS/RI
107-92-6 TR PR 5L, Wik, HETk 1668 - - 1.3420.02° 1.42+0.06 MS/RI
503-74-2 S LGS 1690 18.27+0.40° - 39.56£0.38"  7.62+0.04° MS/RI
URl:EN MS/RI

3208-16-0 2- £ R (-3 3R 928 - - 0.7+0.07 - MS/RI
3777-69-3 2- IR R H I, Hk 1239 1.3740.05°  0.98+0.01¢  2.28+0.09° 1.69+0.01° MS/RI
498-60-2 3-BfTE 1473 - - 11.91£0.21 - MS/RI
98-01-1 S AR i 1473 - - - 10.08+0.43 MS/RI

HoAt

108-95-2 Ay [N 2019 0.51£0.11*  0.34+0.02®  0.15+0.01° 0.13+0.01° MS/RI
123-07-9 Xt 2 IR Tk, okt 2192 - 0.53+0.04° 0.16+0.01° 0.150.01° MS/RI
90-05-1 RIS JHBE, B, 2550k 1876 0.09£0.01°  0.05+0.01° - - MS/RI
2785-89-9 4-Z AR JHFE A 2048 29140.06°  0.73+0.06 - - MS/RI
5912-86-7 (z)-z-ﬁﬂii;;;(m-l-&%%) / 2188 - - - 0.08:0.01  MS/RI
108-88-3 GiFS AR, R E 1033 - - - 1.49+0.02 MS/RI
1014-60-4 1,3- T 3K / 1440 30.45+0.47°  68.84+0.40°  17.01+1.20°  52.13+0.45° MS/RI
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36431-72-8 AAFIRSE AT, 5 1518 8.5740.43*  0.56+0.01°  0.10+0.01° - MS/RI
275-51-4 e b 1752 - - 0.38+0.03" 0.70+0.03" MS/RI
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Table 2 Key aroma-active compounds in concentrated peach puree during different processing stages
SCER M (mg/ke) R ORI

e B b K
7-5 R 0.00179 - - 2.79 2.36

TR 0.001 4.66 1.14 - -

SILR TR 0.0001 19.09 2.02 - -

NivEyai 0.002 15.25 3.47 - -

RO 0.01 3.33 0.18 - -

LR EERR 0.013 1.86 2.15 - -
L 0.0024 0.47 6.82 1.40 1.87

I 0.0008 - 274 - -

(E,2)-2,6-F—Jis 0.00014 4.62 - - -
EC 0.01 25.88 5.33 0.55 0.77
ARHIEE 0.1 1.45 0.00 0.01 0.01

P 0.000002 - - 82.12 -
SEINER 0.01 1.83 - 3.96 0.76

AR 0.0002 42.86 2.81 0.52 -

2-Z T -1- Mk ik 0.0001 2.13 - - -

TE: IR A, BIES A ARSESCHR 7 R 7K Y B P

BRI R AL R — R EE M STk EH, JEH 2 CUlR
HEUE SRk A T 1 SR O™, Hre
AR TP DTk E P K (3.33), ZE e Sz ppk dhoxt
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Fig.4 Chord plot of aroma-active components in commercial
concentrated peach puree during processing
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Fig.5 PCA of aroma-active components in commercial concen-
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