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Analysis of flavor difference of milk with electronic nose and electronic tongue
based on SPME-GC-MS
XU Lingyun', DIAO Gang’, SHI Xiaoliang’, YANG Qian', WANG Tielong'
(1. Chinese Academy of Inspection and Quarantine, Beijing 100176, China;2. Lishui University,
Zhejiang Lishui 323020, China;3. Shenyang Agricultural University, Liaoning Shenyang 110161, China)

Abstract: Objective To explore the difference in aroma quality of different heat-treated milk, including pasteurized
milk, ultra-high temperature instantaneous sterilized (UHT) milk and infusion technology sterilized (INF) milk.
Methods The volatile flavor components of three kinds of heat-treated milk were identified by solid-phase microextraction
gas chromatography mass spectrometry (SPME-GC-MS) , and the flavor of different heat-treated milk were also distinguished
by electronic nose and electronic tongue. Results A total of 53 volatile compounds were identified, mainly including 13
aldehydes, 10 fatty acids, 9 alcohols, 7 ketones and 3 lactones. The major volatile compounds of pasteurized milk were
octanoic acid, decanoic acid, nonanal and decanal; that of INF milk were octanoic acid, decanoic acid, acetic acid,
octanal, nonanal, furfurol and 2-ethyl-1-hexanol; that of UHT milk were 2-heptanone, 2-nonanone, 2-undecanone, octanoic
acid, hexanoic acid, propanal, nonanal, followed by 8-decalactone and d-dodecalactone. The responses of the electronic
nose to different milk differed significantly. The first two principal components in principal component analysis (PCA) could
well distinguish the volatile flavor compounds of different milk. The sensors W55, W1S, W1W and W2S played major roles
in the flavor of milk. The e-tongue results showed that there were significant differences in umami and richness, and the first

two principal components of PCA could completely distinguish different milk. Conclusion SPME-GC-MS combined with

Wi
3
&&

bR

H#3:2021-12-23

MH: T8 AITRTTE (20327113D) ;A E ER/M &I XITIE (21327117D)

BN :HAh=s 4 HMEHARAE HRTEARBALE HACCPI/KR EZ  E-mail:15227831802@163.com
EE .24k B ZHAIAENF HAFT@ARHBALE HACCPHKR EZ  E-mail:36924431@qq.com



AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2023 4E40 35 #4551 1

electronic nose and electronic tongue can be used to distinguish the aroma quality of different heat-treated milk.

Key words: Milk; GC-MS; electronic nose; electronic tongue; flavor substances
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Table 3 Quantitative results of pasteurized milk, UHT milk and INF milk
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TR 1 440 1420 0.71+0.00 2.95+0.32 1.96+0.09
R 1520 1502 — — 1.65+0.41
R 1523 1530 — — 0.13+0.00
TR 1610 1590 0.60+0.08 5.26+0.59 1.62+0.07
o R 1826 1 800 1.18+0.11 13.92+1.45 2.05+0.59
R 2030 2 000 1.97+0.42 18.28+1.95 3.12+1.26
T 2143 2103 — 0.30+0.01 0.18+0.03
TR 2256 2279 1.65+0.40 9.70+1.28 2.41+0.79
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- MR 2426 2 400 — 2.660.11 —
Bt 3 1 3 2
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2RI 7 1 7 3
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