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Survey of progesterone levels in livestock and fishery products

Takatoshi Sakai®, Satoru Nemoto, Rieko Matsuda,
Hiroshi Akiyama

In order to investigate the progesterone (P4) levels present in foods, an analytical method for P4

in livestock and fish-based food products was developed. The developed method was applied to the

measurement of P4 in various bovine, swine, poultry and salmon samples. The contents of P4 in

bovine muscle, bovine fat, swine fat and chicken eggs, were high, ranging from <0.1 (below the limit of

quantification) to 167.7ng/g. Conversely, the contents of P4 in foods such as bovine liver, swine muscle,

swine liver, poultry meat and salmon, were very low (<0.1ng/g). The contents of P4 in cow milk

were <10ng/g, while those in cheese and butter ranged from 58.3 to 96.1ng/g and 155.0 to 427.5ng/g,

respectively. The results suggest that P4 levels in foods such as bovine muscle, bovine fat, swine fat,

chicken eggs, cheese and butter appear to exceed the uniform limits (0.01 ppm=10ng/g) regulated in

the positive list system for agricultural chemical residues in foods in Japan.

Keywords: progesterone, livestock products, fishery products
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Fig. 1. SRM chromatogram of P4 standard solution
(0.01 mg/L)
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Fig. 2. Calibration curve for P4
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Table 1 Results of recovery tests for P4

P4 PLcy Pids
Food Blank Trueness | Repeatbility | Trueness | Repeatbility | Trueness | Repeatbility
(ng'e) (%) (RSD%) (%) (RSD%) (%) (RSD%:)
B ovine muscle ND 82 17 79 37 78 34
Bovine fat 85 97 210 95 42 93 33
Bovine liver ND 80 43 81 3.3 83 3.6
Cow's milk 8.1 8 7.3 30 2.8 78 18
Poultry muscle ND 82 22 81 33 73 23
Hen's egg 750 23 16.7 87 10.2 8 48
Eel ND 76 38 77 42 76 46
Salmon ND 84 27 84 24 84 32
Freshwater clam ND 81 6.1 81 48 78 31
Honey ND 92 6.2 91 4.6 92 74

ND: not detected

Table 2 P4 contents in foods

Recovery of
Food n EMt;l:g;fPJ \solup:-lab:lEﬂ‘P-—‘l fortified
(%)
median minimum maximun PsBe, Pi-dy
Bovine muscle 20 438 <0.1 338 19-92 74-88%
Bovine fat 20 7.0 <0.1 123 81-103 82-98
Bovine liver 10 - <01 <01 79-88 78-97
Bovine kidney 10 i3 <01 83 73-84 72-82
Cow's milk 20 82 i2 5.8 17-83 75-92
Swwine muscle 10 - <0.1 <0.1 80-96 77-92
Swvine fat 10 259 <0.1 331 83-67 79- 103
Swvine liver 10 - <0.1 <0.1 74-82 74-87
Poultry muscle 10 - <0.1 <0.1 9694 83-94
Poultry fat 10 - <0.1 <0.1 84-08 79-99
Poultry liver 10 - <01 <01 78-88 78-86
Poultry skin 10 - <01 <01 75-88 77-86
Hen's egg 20 80.3 433 167.7 81-113 19-116
Salmon 10 - <0.1 <0.1 72-83 71-80
Cheese 20 63.9 583 96.1 83-99 81-95
Butter 20 260.0 135.0 4275 81-52 85 - 101
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Fig. 3. P4 contents in each sample
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