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Analysis of Sensory Characteristics and Aroma-Active Substances of Milk from Different Farms Using
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Abstract: In this study, the check-all-that-apply (CATA) method, headspace solid phase microextraction (HS-SPME)-Arrow
combined with gas chromatography-mass spectrometry (GC-MS) and gas chromatography-mass spectrometry-olfactometry
(GC-MS-0) were used to analyze volatile flavor substances that affect the sensory differences among milk from four
pastures. The results of the CATA questionnaire showed that milky aroma, creamy aroma, fragrant and sweet aroma, milky
aroma, plastic odor, cooked odor and metallic odor were significantly different among the four milk samples (P < 0.05),
and milk from pasture I were the most preferred by respondents, and the preference scores of milk from pastures III and IV
were lower. Totally 14 aroma-active substances with an aroma intensity greater than or equal to 1 were obtained from the
four milk samples through olfactometry. Using partial least squares regression analysis (PLSR), correlation analysis among
sensory data, aroma-active substances and milk samples was conducted. The results showed that milky and creamy aroma
from pasture I were prominent, which was strongly correlated with 2-heptanone, butanoic acid, decanoic acid, and hexanoic
acid. Milk from pasture II showed a fragrant and sweet aroma, which may be related to the concentration of limonene. Milk
from pasture III had prominent metallic, plastic, and milky odors, which may be related to 1-octene-3-alcohol. Milk from
pasture IV had a cooked odor, which mainly came from hexanal and styrene.
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Table2  Frequency of sensory attributes selected by participants

(n = 50) for milk samples from four pastures
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Table 3  Overall preference scores of participants (n = 50) for milk

samples from four pastures
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Fig.3  Venn diagram (A), bar plot (B) and PCA plot (C) of types and

contents of volatile flavor compounds in milk samples from four pastures
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Table4 Aroma intensity and precise quantification of 14 aroma-active substances identified by olfactometry

FAIENE St g Al e i/ (pg/kg)
Wi kg W K T bl IR —iK B IER
2-PE BE, PhEE 2 2.5 0 0 y=12787x—0.4141 61.72+0.27° 62.05+0.13° —

FrRE N AR, JEAER. PPk 1 25 15 15

B A kbR, FAek 1 0.5 2 2.5
CU HEIE. JRHE. Ik 0.5 1 2 15
1- 3 4-3- 1 BETER ., ek 0 0 2 0
2 PRIk 1.5 1 1 1
Z g TEAR, JEE R 0 1 1 0
T LR SR 2 1 05 05
B IR, EER. B 1 1 1 1
o Wk, &k 2 2 1 1
R WIEER . PRIk, BhEE 2.5 2 1.5 1
T DR . Wk, W E R 15 15 1 1
B WhEEk. AR, AR 2.5 2 1 1
1R LRSS 1 1 05 05

y=1.6704x—0.166 0 12.62+0.08° 20.26+0.16 8.1140.02° 11.5740.12°
y=1.849 1x—0.0837 4.45+0.03" 7.83+£0.20" 7.794+0.07° 4.39+0.01°
»=0.197 3x+0.068 6  35.7240.59° 46.74+0.52° 52.89+0.13* 51.6640.23"
y=1.338 1x+0.6459 — —
y=0.173 4x—0.044 3 63.55+£2.04" 38.89+1.09" 34.60+0.19° 36.9540.73"
y=0.850 7x—0.2859 —
»=0.6953x—0.0839 22.31+0.55" 16.70+0.03" 11.6940.01° 13.8940.05°
y=2.5835x+0.0142 24.824+0.31" 1.40%0.01 13.844+0.28° 16.3440.06°
»=0.866 3x—0.036 9 51.06+0.86" 39.934+0.84" 23.68+0.20° 23.83+1.06°
y=0.977 9x—0.075 8 125.55+2.36" 82.9241.06° 43.96+0.51° 38.6040.46
»y=1.000 1x+0.0023 8.7940.50" 3.874£0.29" 2.2740.07° 2.0940.09°
y=1.8615x—0.0750 72.21+£0.62" 68.87+0.36" 39.56+0.07° 35.5941.00
y=1.500 2x+0.090 5 24.70+0.18° 27.72+0.39° 13.854+0.77" 15.674+0.28°

41.55+0.12 —

30.92+0.24" 36.06+0.08" —

e ORMUHE], — ARKIWE FTARE TR RERRE (P<0.05) .
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Fig. 4  Clustering heatmap of 14 aroma-active substances in different

milk samples
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