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Abstract: To address flavor loss in Xinjiang flat peach processed products caused by thermal processing, the effects of different
sterilization methods on flavor compounds in yellow flat peach juice were investigated, and characteristic flavor reconstruction technology based
on flavor fingerprinting was explored. Yellow flat peaches were used as raw material, and pasteurization (PS), high-temperature short-time
pasteurization (HTST), and ultrasonic sterilization (US) treatments were applied. Physicochemical indicators and flavor compounds were
determined via High Performance Liquid Chromatography, Headspace Solid-Phase Microextraction-Gas Chromatography-Mass Spectrometry,
HS-SPME-GC-MS, and molecular sensory techniques. Results indicate that soluble solids are reduced by thermal sterilization, while quinic acid
among organic acids is significantly increased. Malic acid was decreased in the HTST group. Total amino acids were increased in the PS and
HTST groups, respectively, whereas a decrease was observed in the US group. Umami amino acids exhibited the highest proportion. Total
volatile compounds were significantly reduced. Alcohols were increased in the PS and US groups, respectively, while aldehydes were decreased.
Key aroma compounds such as n-hexanol and hexanal were diminished, and off-flavor compounds including 1-octen-3-one and S-damascenone

were accumulated. Compared with thermal sterilization, ultrasonic sterilization was found to be more effective in preserving the natural flavor
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profile. Following the reconstitution of key aroma compounds based on the characteristic aroma fingerprint, the cooked flavor (reduced from
7.38 10 6.53 in the PS group and from 6.29 to 5.57 in the HTST group) and off-flavor (reduced from 5.41 to 4.89 in the PS group and from 4.59
to 4.12 in the HTST group) were significantly diminished, and the typical flat peach aroma was restored. This study clarifies the impact patterns
of different sterilization methods on the flavor compounds of flat peach juice, reveals the causes of flavor loss during thermal processing, and
provides a theoretical basis and technical support for flavor enhancement in flat peach processed products..
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Fig.1 Yellow flat peach raw material
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Fig.2 Flavor profile diagram of peach juice with different sterilization treatments
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Fig.4 Soluble sugar content of flat peach juice with different sterilization treatments
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Fig.5 The organic acid content (A) and relative percentage (B) of flat peach juice with different sterilization treatments
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BRI IR SRR A HEDTIR. a1 4 Pos. 3k 3 Fhal kiR i TAV ZERER AR T 1, BHERAEIR . BB AH
. AUITARIE, RAEBRNSEIRAE BT A ek R, RGNS IR Rk A4k
HREGZA TAV IR T 1o i T RUREr 2 (B 22 I E RS ST E R, TRt HOR BRI TR B2 . A
T R IR ERAEEVRAS 1 BRI Bk M R G R, SRR, BRI G RN 75501 262.70 pe-gt FW,
iR A2 R &} LOD-1 674.70 pg-g™ FW. SAHIFE i ki T 145 SR L, RIEAT ke ) 43 /K T W i 5
i MRAZIRI S BIK. 2 PS REHALRE, 5 PR IERR AT SRR A RS T HBIME, B,
A BEXT B HI XUBRAN S 7 A S B R FRTRE TR

* 3 FRIAEAEI T SRR E
Table 3 Amino acid content in different sterilization process

HIBR/(g kg-1) YR PS1 PS2 PS us1 us2 HTST1 HTST2 HTST

RARE: 8.85:40.23° 8.80:0.23° 8.99-40.24% 10560.28° 9.3040.25% 11.0440.29° 8.8240.23° 9.3240.25% 9.4740.25°

HERE 0 0 0 0 0.6020.16° 0 0 054901 0
213 0424001 0.59-40.02° 059:0.02° 0.1020.00° 0.50-9.01% 0.50-9.01% 0.4620.01° 0.54:40.01° 0.5240,01%
B R2E 0.6540.02° 0.6940.02¢ 0.7440.02% 0.8040.02* 0.69:0.02¢ 0.7740.02% 0.6940.02¢ 0.7240.02% 0.7940.02*
HAE 0.2840.01" 0.2940.01% 0.3440.01° 0.3840.01 0.3240.01¢ 0.3640.01° 0.3040.01° 0.30:40.01° 0.3540.01°
EV 0.3740.01% 0.360.01° 04240.01° 05140.01% 0.3840.01¢ 04740.01° 04240.01° 0.3320.01 04740.01°
F A 0 0 0.0320.001 0 0.030.00° 0 0 0 0
HRBR 0.134.00° 0.1240.00° 0.1340.00° 0.1440.00° 0.1340.00° 0.1440.00° 0.1440.00° 0.100.00° 0.1640.00%
ERBL 0.02-46.00° 0.0240.00° 0.0340.00° 0.0346.001* 0.02-4).00° 0.02-4).00° 0.01:40.00° 0.02-4).00° 0.0340.00%
F R RBL 0.04:46.00° 0.0440.00° 0.05:40.00° 0.06:46.00° 0.05:46.00° 0.04:46.00° 0.06:46.00° 0.04:46.00° 0.0740.00°
TR 0.19+40.01° 01840019 0.2140.01¢ 0.2249,01° 0.1940.01° 0.2040.01° 0.2340.01° 01940019 0.2740.01%
B4 R 0.05:4.00° 0 0 0 0 0 0.05:46.00° 0 0.0740.00°
KRR 0.1340.00° 0.1440.00° 0.1540.00° 0.1740.00° 0.1440.00° 0.1740.01° 0.16600° 0.1520.00° 0.1840.01
P 0.2149.01% 0.1940.01° 0.26:40.01° 0.2840.01° 0.2240.01° 0.24-40,01° 0.26:40.01° 0.2049.01% 0.3040.01°
ARER 0.09-46).00° 0.45:40.01° 05140.01° 0514901 0 0 0.10-9.00° 0 0.1249.00°
EE N 0.1340.00° 0.1440.00° 0.1540.00° 0.1740.00* 0.1620.00° 0.1740.01 0.1640.00° 0.1440.00° 0.1740.01
OB 0.3840.01° 04740.01% 0.4940.01% 05140.01% 04940,01? 04940,01? 0.4040.01% 0484001 0.4640.01°

i RRINBREATANE£RSE (P<0.05), MBI FHATHNLEE 257,
% 4 FRIFFEVIESIZPRER AR EMEE

Table 4 Amino acid flavor activity values in different sterilization processes

BE/(gLHBY YR PSL PS2 PS USLT US2 US HTST1 HTST2  HTST

RARBR 1.00 885 880 899 1056 939 11.04 813 8.82 9.32 9.47
=i 2.60 000 000 000 000 023 000 0.00 0.00 0.21 0.00
4 R 1.50 028 039 039 042 033 033 027 0.31 0.36 0.35
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BE/(gLHBY YR  PSL PS2 PS USL US2 US HTSTL HTST2  HTST

PR 0.30 217 230 247 267 230 57 213 230 240 263
HAH 110 025 026 03L 035 029 033 025 027 0.27 0.32
REE 0.60 062 060 070 085 063 078 063 070 0.55 0.78
IR Nd 000 000 000 000 000 000 000  0.00 0.00 0.00
CTU 150 009 008 009 009 009 009 007  0.09 0.07 0.11
BAM 0.30 007 007 010 010 007 007 010 003 0.07 0.10
5B R 0.90 004 004 006 007 006 004 003 007 0.04 0.08
FE 1.90 010 009 011 012 010 011 008 0.2 0.09 0.14
T 2.60 002 000 000 000 000 000 000 002 0.00 0.03
ELE T 150 009 009 010 011 009 011 008 011 0.10 0.12
AT 0.50 042 038 052 056 044 0438 038 052 0.40 0.60
A 0.20 045 225 255 255 000 000 000 050 0.00 0.60
A 1.00 013 014 015 017 016 017 015 016 0.14 0.17
A 3.00 013 016 016 017 016 016 014 013 0.16 0.15

AN
NN\

6 FEIRELBEN T ERTERNDE

Fig.6 The content of flavor amino acids in flat peach juice with different sterilization treatments
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P13 LTt WBS2EAE PS FIl HTST AR BB N R, 78 US R A G BTt SEIGSAE = PR A EE 5 25 R R4
FEIEMREEYT . PS ALFEAH . US ZEFHAA AN HTST ALBRAH 73 Akl 2] 45, 51, 60 A1 47 Fhdr=#fse, Hrr, 19 Mk s
YINVUA S R TG 1), DY B 5 o 58 10 A~ 94N 1045 44 (E 8B, 45HaRH, US &
PR BB TR B E 2 I8 SOy (AR, US ZR BN R AP a 4 (60 FiD =T PS 44 (51 ) #1
HTST 4 (47 F), (HEEEZMZ, US A od =y (il 10 FosfiosiEe. OO, p-RY 2% 1)
FrE AL ST K, 1M PS A1 HTST A SRR (1-=F0-3-B p- K5 a-Faihlie) BB AR . Fit,
US R B IR AR IUAE OR B B8 2 PRI SOy, SR XA 2 A 4L i IR B L
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Fig.7 The volatile compounds content of flat peach juice with different sterilization treatments

A BEMEZR kLS 2 S REAMN ERILEHE (FP<0.01, ****P<0.0001).

&l 8A FIEN, ANFEIR BT AL RSB A A B A2 BRI W 72 5, 7E PS 1 US TR AL 3 S E
W5 RGN T 1 FAN 4 Fr, TRESSAIERSE B AR = A EE T R RN, BRI > . US SREIE
INEEERNZE, (HPORTEEECRED . X AT RER B T B A RN S BT VA TN /K R BRI, BT Rt
S SIS RIS B A CEFTETER SR, B RS (42.28%~54.49%), Hik
FEmiiE (19.77%~41.50%) FIESE (3.31%~19.6%). ZAFERMWALES, BERYIBIAE PS AFRLHAN US AbHEZH
SIAREINT 1.38%F1 0.71%, TMI7E HTST AHRAIFFK T 0.21%, BESSTE—AMCERZA R R 9.00%, C6
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Fig.8 The volatile compounds species (A) and petal diagram (B) of flat peach juice with different sterilization treatments
E: aldehyde, #2%; ketone, BR; alcohol, B2X; lactone, MBESX; ester, B5X; terpene, #:MK; acid, B
T SRS AR R T AR T A U AR AT AT A (11 9), R TE AL R RE 2 PR R AN )
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REAE UL FT A0 e P B AUARAG 5 ) N B SRR TR S5 R o b, AT RER B TP BESE 5 1 55 LS
RS T2 MK EREY, US ALBEALEN PR BESEOKCT R B T A6 F 00 P SR R ER A6 P LE DO 2
H AR S PS A HTST ACFRAHAHLL, US RISk i R A S IR R i, 2R W] US SRR EL
fib % B 75V BE RE DRSS IB BRI XU . SRR SR A R B RS, AMBERIIR TR A L R I S B 2
TR, SEERREE ML, R BERE T EOR SR, AR R B kTR SRR B 2- T,
4k, PS I US AbERZH LI rh H BT RS AT 2-22 40, R WATT Rk B A Bh A8 AR S . b i ki e
EIBFEAR, I ELAENS IR 45 A AT e A SR b ISR A7 AE RS, IE OB (48.84 ug L™« HE (10.88 ug' L™
2-2. O (591 pg LD FI-E LB 220 (3.96 pg' LY FEHk et rh S B R E w0, REAHSE0LS
ERFRIC. SXIRAAMLL, PS AT US MBI R W EdR e 1 1.38%A01 0.59%, 1l HTST ALERZHF%
KT 0.16%. MiEALE BRI FRFE R AA Sy, TR RN i & R, R A5 75
RS R AR, 1 US AN T 7.09 ug Lt SRR AEN TTREMRN o-FATHEE. FEIERE A7
B, DR, SREEAERE a-bAHEE S BN A SRR, T b IHESE ST R AR, S8k
WER KR AL, B IRIER I o bATHIL I A RXUSRIG 3 Bk % Bk B oR (RAn
SRR, POREER) 1R )-3-HA A p- K L S R B R, ZERER T N A e
PESRZIR RS, 1-32475-3- 2 B ol W RRIR I i IR AR A IR AR AL R R, T - KRR S N RAE
CL3-F4 S I IR I MR, FLRTORTT i F e SRR . 300 T T AEm X Lo R A sl ittt
RIAITTRET, S ECAARITAR R

E 9 FERELBIIZPELM AN SETURE
Fig.9 Heat map of volatile component content changes during different sterilization processes

7E: aldehyde, #2%; ketone, BF%alcohol, BZ; lactone, MBSE; ester, B5E; terpene, #EM%; acid, BA.

PS. US [ HTST ABALELS, BBkt h 16 FhocHk ot & 3 Fi = B AR SRR T AEAN R 7% T IR T ) 25 B2 AR
AN 10 fras. s AL, I CRE S AR SRR AR T SURI S, RIS A PRI, IR CRE S R =
BTN RIS IR, 7E HTST AFRA, 1F CRETE Ml 2% R 28 R BE, 7ERER 10 min JS 221839,
MAE PS ZHH A B INF A REEE MG, 78 =FloR R g AR R 2-20mmE, I T AEX 2 AR L7
IEAIARE) . SRS EAE PS NI US ALBRZ R BN (B 568G I, 105 X8 TR, RHEEAE PS ALBE R B 1A]
RGN, TMFE US A HTST ACHRZH 2 TR ETHE NRERES, B w25 1F ] B T B0k it v SC I B RE T
FBOE - IR 2R TR AL S, e EIRE R SO A LA IS HT ORI RIS . 5 US SRR AL,
PP =G BAERCR IR T B R, p-5 D 22 2RI D 3RAE L REENENY 4-BER& e, @dxn
SERIOVE P AR o X LT & AR A IR IR Riha e, p- S B W& B A R
BN, SECRETTPEIANRIGE. CRONE. SRR -2- LR IR TR kT R R . A
WEY, =R B FBOLE B E PR, FIRRRSEY B 452K T R P EUE PR SS H AAR T R
BEAh, 1-F)-3-H . - KL HA a-FATHEE REEH T RORTE ), T 728 ZUR LA AA ER K<k
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Fig.10 Visual heat map analysis of 16 key aroma compounds and main odor substances content
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Fig.11 PCA (A) and Biplot plots (B) of 16 key aroma compounds and main off-flavor substances
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Fig.14 Flavor profile of flat peach juice before and after the supplementation of characteristic aroma substances
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SRRk AL, AR B AL TR S kY T AR A SR M I RS, PR AR A 2R A R S A A AP Sk
IR B RENE T UT I R T IO AR KU s SRRV AR LL, IR T S kv T T v S i B
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