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Sample Preparation Procedure for HRSEM of Milk Products

113 concentrations of 25%, 50%,
100% Freon, 10

transfers in Freon
75% Freon in ethanol, then 100%,
minutes each. Store overnight at 3°C.
8. Completely rehydrate the samples by reversing
steps 7, 6 and 2.
9. Washina0.1 M sodium cacodylate buffer, pH
7.2, for 5 minutes.

10. Metal-impregnate in O-F solution: {1% OsO,
and 1.5% K4Fe(CN)g3H,0 in 0.1 M sodium cacodylate
buffer, pH 7.2 (O-F)} for 2 hours. The O-F solution
should be discarded after 12 hours.

11. Replace O-F with 2% tannic acid in 0.1 M
cacodylate buffer, pH 7.2, for 3 hours.

12. Replace tannic acid with O-F for 4 hours.

13. Replace O-F with 1%
distilled water for 18 hours

hydroquinone in

14. Wash in distilled water, four times for 10
minutes each

15. Dehydrate in ethanol step-wise, 30%, 50%,
95%, 100%, 100%, 100%.
16. Transfer to Freon 113 making step-wise
transfers in Freon 113 concentrations of 25%, 50%,
75% in Ethanol, then 100%, 100%, 100% Freon 113, 10
minutes each.

70%,

17. Critical-point dry in Freon 13.

18. Mount to stub with finger-nail polish (Cutex
cream enamel colorless .07).

19.

oy

Ion beam sputter coat, 2 nm.
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Discussions with Reviewers

M. Kalab: Cryofracturing was done using Freon 22 and
Freon 113 was used for defatting. What is the reason
for using these two different Freons? They are men-
tioned in the Discussion but it is not clear why Freon
113 could not be used for cryofracturing. Is Freon 113
a markedly better lipid solvent than Freon 227
Authors: Freon 22 has been traditionally used in our
laboratory for freeze fracturing. Freon 113 has been
used in our laboratory for critical-point drying. From
our personal experience with these two Freons, Freon 22
has performed well for cryofracturing and Freon 113 has
been a very good fat solubilizer. We have no experience
using them otherwise.

M. Kalab: What was the reason for using clear nail-
polish with an overcoat of colloidal silver liquid? A
single agent (colloidal silver paint) would reduce the
time needed to mount the samples.




Figure 7. Mozarella cheese samples prepared with
glutaraldehyde fixation only (Figure 7a) and with
TA-F-O procedure (Figure 7b).

Authors: Colloidal silver paint may or may not be
needed, dependent on the sampie. It is a poor adhesive
and samples may be easily damaged and lost when it is
used alone.

B.L. Armbruster: One drawback of the OTO method
is the decoration of sample surfaces with 3-4 nm precipi-
tates. How do the authors know that the 3 nm structures
in their Ta-F-O preparations are proteins and not
precipitates?

Authors: In the OTO method, the highly reductive os-
mium is bonded with thiocarbohydrazide on and near the
surface of the specimen. Ferrocyanide-osmium is less
reductive (valency of VI, IV, versus VIII in osmic acid)
and penetrates into the sample more rapidly, thus leading
to deeper metal impregnation. Hirano er al. [5] have
shown no surface precipitants on images up to 200,000x.
Using the same procedure on non-dairy products in our
laboratory also yielded a smooth surface, it is therefore
presumed that the small discernable material on the sur-
face of the dairy products is not a precipitate from the
ferrocyanide-osmium.

W.R. Mcmanus, D.J. McMahon and C.J. Oberg

B.L. Armbruster: Is the Ta-F-O reaction influenced by
the specific buffer system used?

Improved preservation of lipids can be achieved
by the addition of potassium ferricyanide to fixatives.
Have the authors examined samples processed by the Ta-
F-O technique which have not been defatted?

Authors: These questions are presently under investi-
gation, but at this time are unresolved.

M. Rosenberg: Could the authors include, at least for
one of the products, micrographs prepared according to
a "conventional method"?

Authors: Figures 7a and 7b demonstrate the differences
between a "conventional” and the TA-F-O procedure.
The "conventional” image, Figure 7a, shows edge effect
brightness and a lack of surface detail; voids in the
matrix are very dark with little or no information. The
TA-F-O image, Figure 7b, shows much higher surface
detail with good information into the voids. Bacterial
cell wall structure is seen.

M. Rosenberg: It seems that the new method introduces
some artifacts: crystals as well as small deposits on the
protein matrix. The latter is also observed in Figures
1b, 3a, and 3b. Have the authors tried to identify the
nature of these bodies or to change the procedure to
limit this formation?

Authors: In our early work, surface contamination had
occurred occasionally. This was resolved by replacing
the old source of potassium ferrocyanide with a new one
from Fisher Scientific Co., Fair Lawn, NJ. The origin
of the crystailine material is unresolved at this time.
Their occurrence in Figure Ic would allow them to be
identified as possible artifacts if they occur in subse-
quent applications of this procedure. The more granular
nature of the surface is not due to fixation deposits on
the protein matrix, but rather due to a true image of the
cryofractured surface and void areas of the milk protein.
Please notice in Figure Ib that the granular material is
rougher and larger on the unfractured void areas.

L.J. Kiely: The described method seems exhaustive and
for reasons of time and equipment (field emission are
not readily available) is unlikely to find wide use.
Authors: Although maximum benefit of this procedure
is seen in FESEM, it yields excellent results for non-
field-emission SEM also.

L.J. Kiely: Figure 6a is of a longitudinally cryo-
fractured surface of Mozzarella cheese and the protein
strands appear to be pock-marked with numerous micro-
cavities particularly at the edges. What is the nature of
these cavities?

Authors: These are indentations caused by fat droplets,
which the procedure has extracted, as we have shown
previously [9].




