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Abstract: A modified “quick, easy, cheap, effective, rugged and safe” (QuEChERS)-gas chromatography-mass
spectrometry (GC-MS) technique was adopted to determine 19 flavor esters in milk samples having different fat contents,
and the relationship between flavor esters and fat content was investigated. The flavor esters were extracted with acetonitrile
from the samples and purified using prostate specific antigen (PSA). Subsequently, the extract was filtered through a filter
membrane and analyzed using GC-MS. The 19 flavor esters were separated using a DB-FFAP chromatographic column. They
were then detected in the single ion monitoring (SIM) mode, and their contents were quantified using the external standard
calibration method. The results showed good linear relationships for 19 flavor esters within the range of 5.0~500.0 pg/L, with
their correlation coefficients (R2) being higher than 0.999. The average recoveries were in the range of 76.0%~109.2%, and the
intra-day precision was 1.9%~8.5% (#=6). The limits of detection (LODs) and limits of quantification (LOQs) are 3.5~14.0 pg/kg
and 10.0~40.0 ng/kg, respectively. Real-time sample detection revealed the contents of J-decalactone, y-dodecalactone, and
o-dodecalactone to be positively correlated with the fat content, and therefore were higher in whole milk followed by low-fat
milk and by skimmed milk. In addition, flavors and fragrances may be added in some milk samples, resulting in significant

increases in the contents of y-nonalactone and y-undelactone. The proposed method is rapid, simple, and accurate, with good
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reproducibility and can be used to determine 19 flavor esters in milk samples of different fat contents.
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Table 1 Chemical information, retention time, quantitative and qualitative ion of 19 ester flavor substances

A5 e (=N CAS 5 G /min ZEHT(mz) LWSBTF(miz)
1 y- R B CHO,  108-29-2 12.49 56 85
2 y- T A B CH,0,  695-06-7 14.09 85 57
3 KB F B CgH,O, 119-36-8 15.38 120 92
4 5- TAEE  CH,0,  823-22-3 15.87 42 70
5 y- & A B CH,,0, 105-21-5 15.93 85 56
6 o- ENBS  CH,0, 3301-90-4 17.28 99 71
7 7- 3F 1 Bg CH,,0,  104-50-7 18.02 85 57
8 y- £ A By CH,0,  104-61-0 20.11 85 41
9 o-EMB  CH,0, 3301-94-8 21.16 99 71
10 y- X7 B C,0HO,  706-14-9 22.22 85 128
11 - RKNB CH0,  705-86-2 23.19 99 71
12 yp-+—HNB  C,Hy,0, 104-67-6 24.26 85 55
13 R+ EANE  CHyO, 32539-85-8 24.39 55 69
14 5-+—HNBEE C,H,0, 710-04-3 25.21 99 71
15 FR+xMEs  CeH;,0,  109-29-5 26.13 55 41
16 y-+t=hE C,H,0, 2305-5-7 26.22 85 55
17 5-+=HW8 C,Hy0, 713-95-1 27.20 99 55
18 R¥EFE CLH,0, 120-51-4 31.54 105 91
19  K#pEFeg  C,H,0;  118-58-1 36.11 91 228
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Fig.2 Effects of purification materials on the recovery of 19 ester flavor substances in milk
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Fig.3 The kind and value of ester compounds detected in milk samples with different fat content
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