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Analysis of Volatile Flavor Compounds in Milk Using Electronic Nose System

Nae Kyung Kang', Tae-Sun Jun’, Yoon Seok Yang®, and Yong Shin Kim>*

Abstract

Volatile flavor compounds from milk were analyzed and identified by using the analysis methods of headspace solid phase microex-
traction gas chromatography/mass spectrometry (HSPME-GC/MS) and electronic nose (E-Nose) system. About 30 volatile compounds
were identified by HSPME-GC/MS for the fresh and off-flavor milk samples. Also, the correlation between rancidity and ageing days
of milk was obtained by the aid of principal component analysis algorithm. It shows that the E-Nose system can identify the various
types of milk flavor. These results imply that the analysis method based on the E-nose system can apply to the quality control of milk

flavor and the rancidity.
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2.1. HSPME-GC/MS

AEs TR e o3 22> HSPME
-3+t 20 mL A]EE headspace sampler 8719
22, polytetrafluoroethylene-silicon #}7] & ©]&-3fo] U
Ak FAfrelA AR stdEs THE7] ko
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Atk A5 H A 287 73] &7 PDMS-DB HUES
Fdsted 50°ColA 307 7S T A 5, AolA
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Table 1. GC/MS operation conditions
Classification Condition
column DB-5
inlet mode split (5 : 1)
oven temperature 40°C(2 min), 220°C(2 min), 280°C(13 min)
inlet temperature 250°C
column flow 1.36 ml/min
mass range 35~300 amu
solvent cut time 2 min
interface temperature 280°C
ion source temperature 280°C
threshold 1000
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Table 2. Polymer-carbon black composite sensors

ID Polymer Solvent

1 ethyl cellulose THF

2 polystyrene-b-polyisoprene-b-polystyrene);  chloroform

14% PS

3 hydroxypropyl cellulose chloroform
4 poly(butadiene) THF

5 poly(ethylene-co-acrylic acid) THF

6 poly(4-vinylpyridine)* chloroform
7 poly(ethylene-co-vinyl acetate) chloroform
8 poly(vinyl stearate) THF

9 poly(4-methylstyrene)® chloroform
10 polycaprolactone chloroform
11 cellulose acetate THF
12 poly(styrene-co-maleic anhydride) THF

13 poly(styrene-co-acrylonitrile) chloroform
14 poly(Bisphenol A Carbonate)* chloroform
15 poly(4-vinylphenol) THF

16 polystyrene chloroform

* Add 50 wt% dioctylphthalate (DOP)
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Fig. 1. Chromatograms of (A) fresh milk and (B) decaying milk stored for 7 days at room temperature.
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Fig. 2. PCA plot for 5 representative chemicals of milk.
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Fig. 4. 2D PCA plot of a milk sample according to the storage date
and temperature.
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