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Evaluation of Changes in the Characteristic Flavor of Ultra-high Temperature Sterilized Milk under the
Effects of Temperature and Light
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Abstract: In order to study changes in the characteristic flavor of ultra-high temperature sterilized (UHT) milk under
the influence of storage temperature and light, headspace solid phase microextraction (SPME) combined with gas
chromatography-mass spectrometry (GC-MS) was used to detect the volatile flavor components of the product. Descriptive
sensory evaluation, orthogonal partial least squares-discriminant analysis (OPLS-DA) and entropy weight method were used
to determine the relationship between major characteristic flavors and characteristic substances. The effects of temperature
and light flux on the flavor changes of different formulations of UHT milk were analyzed, and a model for comprehensive
analysis of the characteristic flavors of UHT milk was developed based on the effects of initial unsaturated fatty acid content,
temperature and light flux. The results of this research provide support for the quality control of different formulations of
UHT milk.
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Table 1  Basic information of test products

FE R Jeli  AERIENERRE EORAE VCER  BHRESE
YOS R EAMU% W (100mL)  (¢/100g)  (mg/100g)  (mg/100g)

1 GM 4.6 0.940 32 153 0.123
2 UM 3.8 0.792 32 1.50 0.129
DM 13 0.294 3.0 1.50 0.110
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Table2  Experimental scheme for changes in the characteristic
flavor of UHT milk
(B35 ES XAt
100%3% t: IR JE/K 298, 303, 310
g JeiEE/ (m/L) 33.35, 100.06. 300.18
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Table3  Descriptions and attributes of sensory evaluation of milk
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Fig.1  Flavor profiles of UHT milk samples with different formulations
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Table4  Correlation between flavor scores and overall scores of UHT

milk samples with different formulations

Pearsontf 54 GM4-1y UM DM 1y
HI R 0.990% 0.963% 0.945%
Ak 0.945% 0.969% 0.956%
LUERUS —0.922% —0.744% —0.738
Ak 0.185 0.714% —0.948

SLR 0.408 0.244 0.591
LTS —0.148 0.155 0.670%
iGN 0.936% 0.9827 0.969%
TR —0.770%* —0.741% —0.864
FLS —0.93] % —0.721% —0.811%*
HER 0.9527# 0.880% 0.793#
HLVRAS 0.379 0.174 0.038
i ff, 0.991 0.964% 0.946%
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Fig.2  Total ion current chromatograms of flavor compounds in
different formulations of UHT milk
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Table 5  Volatile flavor compounds identified in different formulations of
UHT milk

REE (1)

M WEM  WEDM  AROM  ARM  AFDM
A M 4

Lo W R ERER
LR R

S50 1061 2B - - — SN0 4ME005 329400
WA e 10 TE 204000 0211003 0144003 1917H004 114003 905004
BRAEES 55565 10049 FEE LR 047H0M  —  LISEOM O034£001 005£005
WESES S0 16086 2R ILALL0T 10692135 SOEI20 IT1TH05) 1409£080 5004121
DERREEY 0630 1874 B QMELS NL0E 4994050 DBESELED TMLLIL 4156178
DERRERS 110750 2006 ¥ B0809) 1908£080 72126 MBELIS MWL BAULLR
DR 126080 2000 BB 85763029 14484129 11824070 L6205 10675ELI 6907£100
DEREEY 6895 14007 2B NLMELG B2ELT TIN5 02085 SUIEI4 44D
DERREEY $94 16404 TR SHETELIS S0ELOS 2634106 130924125 W0EL4T IS9TELM
DAY 1372 2420 FHE B2EIS B8E1D GIBEIA SLE03 MEOH0E 1HEA
ERRDET 03 1592 KRR T01E000 4006 0I0E011 2645E006 B39E005 1720£009
TR 0560 1806 MFTEE GMEOIS 2514007 30010 3597:005 2664008 1830£010
BRES 5505 1080 REE 35005 204E003 264005 STRL0M MY4E004 1672£001
Rif B0 1686 MEASGE N N N N N N
BEEY o0 1368 LEE QORI NGELE 12SHD STIELM H946£135 16465103
PEEE B0 183 MR Q0SELY T028E066 1695H074 STMELAS R30L0M 4561£11T
BEEET s 10 CEESE S - - — BB 4N 54400
[ [/ U 2 - - — SRR - 07900
AR 119500 2008 OfEUNR LTIH00 SASHOM  126H001 66214004 313TH00 814004

E: — RN F SRR,

UHT 4= 35 75843 48 P R A 51 46 7 45 5 L I3
B 0T A= YRR AR JRUAR B A DA R Xof N7 4% 5 A1 AUBR 40 I £ A 5%
PEOMT R, O, TR, 2-2¢F. 2-Pififl. JKH R
JNE R 57 A8 A 5 2 G Re AE KU VA 28 A AR DR —
B, Bl sl RIOER PR B EM K (F£0.05/KF L&
FEAID HARX R ZER /N R @ i OPLS-DA 4 #r2 Fif
Al 53 bl 2 4 1 U A R R AT R0, B0 [ s 4
W AR R 2 3 (6D o it VIPE KT 1A &,
WiE O, TR, 2-FMA. 2-BRERSHE & M XIE Y R 55
TE R AZ AR 2B ARG s R I 5 B R A 2 BB KUK
VIPAEHE T L SRE R O .l VIP{E E— 5 i
i, RER KUK BT L 45 R A 5 T 2F Wt S A e
FEY), — BB ERAE T YR L, W
SRR, 5 E N AMIT T — 8
oHEEGM Y B AR RGMAY)

BHEFUMAD) B AR RUMA T

000 DFEEDMAYs O FRDMAEY)

~ 800
5,700
3600

2500
X 400

-~ 300

H 5
= 100

0 l o Lol l oo o)
ClE LR 2-FE 2R RWEE
A5

P33 Al s stUHT /| e 350 08 3 2 440 PE XU AL 45
Fig.3  Some volatile flavor compounds identified in fresh and spoiled
UHT milk




Al

E6mill=

2023, Vol.44, No.16 351

A6 SREAEURAN IE Ik P XUk 4 )5

AT RRPERURPI IS R A TR 1 O 5

Table 6  Volatile flavor compounds significantly associated with Table 7  Effect of light flux and initial unsaturated fatty acid content
characteristic flavors on volatile flavor compounds of UHT milk
LS I VIP{E FERTERRA R k, k,
ACHR IR o 1.03 S —16.3214 —0.005 6
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Table 8  Weights of indicators of UHT milk with different e initial
unsaturated fatty acid contents
ARV R 2-PEfE  ORTTRE R O 2-°Ff
GM (0.94¢/100mL)  0.2000 0.1987 0.1978 0.1997 0.203 8
UM (0.79 g/100mL)  0.1903 0.2018 0.1718 0.2352 0.2010

DM (0.29 g/100 mL) 0.1981 0.1873 02047 0.1870 0.2228
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Fig.4  Plots of predicted versus actual flavor scores of different
formulations of UHT milk
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