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The Microscopy Society of America Buys Microscopy Today!
Details on page 5
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Food Under The Microscope
Stephen W. Carmichael,” Mayo Clinic
Carmichael.stephen@mayo.edu

We're all interested in food. Food is the sustenance of life.
And you're interested in microscopy, or else you would not be
reading this column. So here's a web site that will appeal to
both of your interests.? Milo§ Kalab is the author of the web
site, and he's enlisted a host of food scientists to assist him.
There's no lack of expertise herel

The home page can send you to many locations, but let's
begin with the site that deals with microscopy. It is said that the
earliest microscopists trained their simple instruments on food,
mainly to look for contaminants. We are then treated to a
primer on microscopy, beginning with light microscopy, then
advancing to electron microscopy. The basic principles of
transmission and scanning electron microscopy are explained,
with several links to other sites for more details. The environ-
mental scanning electran microscaope, that allows the examina-
tion of hydrated specimens, is introduced as an instrument for
the future in food science. Preparatory techniques, from the
routine to the laborious (freeze-fracturing, encapsulation in agar,
immunclocalization, etc.), are explained.

Most of the site is dedicated to specific foods, with an ap-
parent emphasis on milk products. Why is milk white? The
small (100 nm) particles of casein and larger fat globules scatter
all wavelengths of visible light equally, making milk opaque and
white. Higher fat concentrations and dietary intake (food high in
carotene for example) can give milk a yellowish tint. You can
learn more about the whey proteins o-lactalbumin and B-
lactoglobulin than you thought possible. Fresh milk contains
lactic acid bacteria and other contaminants, so a discussion of
sterilization (pasteurization) is included.

Cheese is made from curdled milk. Details of cheese mak-
ing are given, along with the microscopic appearance of the
product during the various steps. Since each of the parameters

used during the manufacture of cheese has an effect on the final
product, a great variety of cheeses are available. On the other

hand, the manufacturer of a certain type of cheese (for example,
sharp cheddar) needs to keep all of the steps constant, and ex-
amination of the microstructure at various steps apparently can be
informative. Structural differences are shown in cottage cheese,
unripened cheese (such as ricotta), cream cheese, and low-fat
and fat-free cheeses. You can not only learn about curd granule
junctions, which influence the texture of cheese, but detailed in-
structions are given so that you can observe these junctions your-
self. An interesting history of the relatively new processed cheese

is also given, along with the structural consequences.
Grittiness of food is another point of discussion.

Products

containing particles around 1 pm in diameter are perceived as
creamy, particles 3 to 8 um are powdery, and particles larger than 8
um impart a gritty feeling. An interesting point is made as to how
seemingly academic studies of food structure may help food tech-
nologists avoid problems when they develop new foods to give us
a greater variety of products. Alsg, it is pointed out that the hu-
man tongue can distinguish between the presence or absence of
fat globules 1-3 pum in diameter, which gives whole milk a
"creamy" texture and skin milk an "empty" feel. This also empha-

sizes what a discriminating organ our tongue is!

Yogurt, milk powder, soya foods, starch, and microorganisms
are also discussed in detail. Overall, | found this interesting re-
source to be enlightening. We all use microscopes in our scientific
endeavors, but this web site combines our interest in microscopy

with the universal interest in food. W

1. The author gratefully acknowledges Dr. Milos Kalab for reviewing this

article.

2. The original web site is http:/fanka livstek.lth.se:2080 /microscopy
fintro.htm, with alternate URLs of hitp://www. maagma. cal ~scimat/,

or http://distans.livstek.Ith.se:2080/foodmi.htm, or http//

anka.

livstek.lth.se:2080/foodmi.btm. The original site has become so busy

that alternate servers were needed.

Food Under The MicroScope.........c.ccooveeceiiiicniciiiiiiiec 3
Stephen Carmichael, Mayo Clinic

Some Thoughts On Vibrations In EM Laboratories........... 6
Anthony J. Garratt-Reed, MIT

The Emergence of Aberration Correctors
for Electron Lenses...........ccccviiiiivinninionnsieesneeieve s e 8
John Silcox, Cornell University

|
|
i
i
|
i
|
|
1
I N —
Fast Orientation Imaging Microscopy...........c..cc.ccoeniiienn 10
i D. J. Dingley*, S. Wright and M. Nowell TSL
1 (a subsidiary of EDAX)
| Fitting a Student Microscope with a Consumer
I Digital Camera...........c..coovviiieveieereireeee e 15
I Theodore M. Clarke, Metallurgical F. A. Consultant

I Microscopy in the Real World:

A Manufacturer’s Perspective ............ccccvveiiiiiiiie e 20

I Michael M. Kersker, JEOL USA, Inc.

I All That Glitters is not Gold:

I Approaches to Labeling for TEM............c...cooonivieeieieenne 24
R.M. Albrecht and D_A. Meyer, University of Wisconsin

o

Index Of Articles

Low Voltage Scanning Electron Microscopy and
Jack Ramsey's principle.........ccccoooimiinnine, 27
Oliver C. Wells, IBM Research Division

More on the Calibration of TEMs ..., 29
J. P. McCaffrey, N.R.C. and R. Beanland,
Bookham Technology PLC

Lateral Resolution in Scanning Force Microscopy...........32
Brian A. Todd and Steven J. Eppell
Case Western Reserve University

Utilizing Original TEM Negatives and
Micrographs For Teaching in the Digital Domain.............. 33
José A. Mascorro, Tulane University

Plunge-Freezing into Slush Nitrogen............................ 36
Philip Oshel, University of Wisconsin

Downloadable Photoshop Convolution Plug-In................ 36
John Russ, North Carolina State University

A Home-made Antifade Medium for
Eluorescent DYes.. ..o i st asii s 37
Tim Plummer, Mayo Clinic

ssaud Alstanun abpliquie) Aq auljuo paysiiand Xe6/£50005626155LS/£1L0L°0L/B10 10p//:sd1y



https://doi.org/10.1017/S155192950005793X

