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Rapid identification and application of raw milk based on ultra—fast
electronic nose
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Abstract . The odor information of raw milk from different regions was quickly identified and the application of
abnormal milk was detection by ultra—fast electronic nose detection. Raw milk samples selected from five different
regions (Bayannur, Dalate County, Horinger, Liangcheng and Ningxia) were detected by ultra—fast electronic
nose, and fingerprints were established. Combined with retention index and AroChemBase database, the aroma
components of raw milk samples were qualitatively analyzed. The aroma characteristics of raw milk were classified,
predicted and quickly identified by principal component analysis (PCA), soft independent modeling of class analysis
(SIMCA) and discriminant factor analysis (DFA). The results showed that different samples could be quickly
distinguished, and significant differences were observed in the peak area content of isopropanol and 2—butanone

in raw milk samples from the five regions. In addition, compared with raw milk, the main differing compounds in

IFSHEE: 2023—-11-23

E2WHE: WA RIEDHE (2021- % — & 1)

EERAY: Kk (1982—), o, AB}, BPBETRENN, WF5rm . FLaemiil,

«BEEE. 2R (1978-), B, SEITHEIN, HFrm. fiZa 5o, E-mail. lugang@mengniu.cn

I 208
20247F 8



Hpr LT S I

- N 42
ZATIIR S Food Additives

abnormal milk were ethanol, 3—methylbutanal, 2—methylbutanal, 2—ethyl furan and 3—methylbut—2—en—1-ol,

and some unpleasant smells such as malt taste, fermented taste, sour taste and greasy taste were produced in abnormal

milk. The cumulative discriminant index of DFA discriminant factor was 100%, which could effectively distinguish

raw milk from abnormal milk. To sum up, ultra—fast electronic nose could well analyze the odor information of raw

milk, and quickly and effectively identify the quality of raw milk.

Key words: raw milk; ultra—fast electronic nose; volatile components; detection and analysis
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Table 1 Test conditions of sample volume

P i /mL RS/ C HEREAR /UL
2 80 4000
3 80 4000
4 80 4000
5 80 4000

R2 RHBRERRERMG

Table 2 Test conditions of oscillating temperature

FEfE /mL Mz /C HERERFR /UL
4 70 4000
4 80 4000
4 90 4000
4 100 4000

F3 HHEFRIRREEG
Table 3 Test conditions of injection volumes
¥ /mL g/ C PR /Ul
4 100 2000
4 100 3000
a1 40000+
35000 .
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300004 [F]
4 250001
EE 200004
o
15000
10000
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0 : ‘ ‘ ‘
1 2 3 4
FE i A i /mL
bl 60000
3]
50000
40000
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530000
m
20000
10000 {Iw
0 : ‘ ‘ ‘
70 80 90 100
PR/ C
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Fffikit /mL i/ C PEFEARL /UL
4 100 4000
4 100 5000
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Figure 1 Influence of different sample volume, oscillating temperature and injection volumes on peak area and shapes
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Table 4 Analysis parameters of electronic nose
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Figure 2 The odor chromatogram fingerprints of raw

milk from different regions
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Figure 3 Heatmap analysis of odor chromatogram
relative peak area of raw milk from different regions
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Table 5 Possible compounds and sensory description information in raw milk
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Figure 4 Flavor wheel of 16 main odor characteristic

components (outer circle) and subjective perception

category (inner circle) in raw milk
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Figure 5 PCA analysis of raw milk from different regions
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Figure 6 Cluster analysis of raw milk from different
regions
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Figure 7 SIMCA classification of raw milk from different
regions
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Figure 8 The odor chromatogram fingerprints of raw

milk and abnormal milk
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Table 6 Main differences compounds and sensory description information
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Figure 9 Discriminant factor analysis of raw milk and

abnormal milk
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