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Comparison of 5 Staining Methods for Somatic Cells in Dairy Goat Milk Samples
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Abstract : This study was performed to investigate the best staining method for the somatic cell classification of dairy
goat milk. Dairy goat milk samples, which were collected tandomly from a dairy goat farm in Jeollanam-do, South
Korea, were stained and analyzed with direct microscopic method, using 5 different staining methods; Wright’s stain,
Giemsa stain, Diff-quik stain, Newman’s stain and Pyronin Y-Methyl Green stain, respectively. Among them, The
Newman's staining was found to be the most rapid and effective method, for it required the shortest time for staining
and provided the easiest way to classify somatic cells.
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Table 1. Stain color of 5 staining methods on goat milk constituents

Staining methods

Wright’s stain

Giemsa stain

Pyroin Y methyl

Diff-Quik stain green stain

Newman’s stain

Nucleus in somatic cell Blue Blue Dark blue Dark blue Black
Cytoplasm in somatic cell Light dark purple Light Pink Light purple Blue Red
Background Light dark purple Light Pink Light purple Blue Light pink
CPS* Light dark purple Light Pink Light purple Blue Red
Fat globule White White White White Light pink
*Cytoplasmic particles.
Table 2. Resolution score of 5 staining methods on goat milk constituent
Staining methods
Wright's stain Giemsa stain Diff-Quik stain Newman’s stain PYMG stain**
Background & somatic cell 1 1 1 1 1
Background & CPS* 48 4 4 4 1
Background & fat globule 1 1 1 1 4
Epithelial cell & blood cell 1 1 1 1 1
classification of epithelial cell 4 4 4 3t 4
classification of blood cell 4 4 4 3 4

* ;Cytoplasmic particles.
** :Pyronin Y Methyl Green stain.

" ;Distinct differential classification of cells is possible in x 40 field.

T ;Distinct differential classification of cells is impossible in x 40 field.

:Distinct differential classification of cells is impossible in x 40 field but is possible in x 100 field.
;Distinct differential classification of cells is impossible both in x 40 and x 100 field.
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Table 3. Comparison of 5 staining methods on processing step, time and cost

Staining methods
Giemsa stain Diff-Quik stain PYMG stain***
Process* (step) 9 8 9 8 12
Time** (minute) 30 45 15 15
Cost (Won) 24,000 34,000 132,000 41,000

*From smear to microscopic examination.
** After smear to microscopic examination.
***Pyronin Y Methyl Green stain.

Wright’s stain Newman’s stain

70 after overnight
283,000

Fig 1. Cytological findings of somatic cells by Wright’s staining method. A, epithelial cell (arrow), x 100; B, blood cells (small
arrows), x 100.

Fig 2. Cytological findings of somatic cells by Giemsa staining method. A, epithelial cell (arrow), x 100; B, blood cell (small
arrow), x 100.
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Fig 3. Cytological findings of somatic cells by Diff-Quik staining method. A, epithelial cell (arrow), x 100; B, blood cell (small
arrow), x 100.

Fig 4. Cytological findings of somatic cells by Newman’s staining method. A, epithelial cell (arrow), x 100; B, blood cells (small
arrows), x 100.
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Fig 5. Cytological findings of somatic cells by Pyronin Y-methyl green staining method. A, epithelial cell (arrow), x 100; B, blood
cells (small arrow), cytoplasmic particle (white arrow), x 100.
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