


















































34 CONNECTICUT EXPERIMENT STATION REPORT, 1896. 

METHODS OF EXAMINATION. 

Microscopic Examination.-A portion of the sample was first viewed in water 
with ordinary illumination, using magnifying powers of 74 and 392 diameters. 
The character and size of the starch granules were noted and the results supple. 
mented by examination with polarized light m'i"d also by viewing portions treated 
with iodine. The foreign tissues could ofte!1 be identified without use of clearing 
agents. 

The same portion which had been•viewed directly was then treated with 
potash and again examined. 

The crude fiber separated in the course of chemical analysis furnished material 
in which much of the denser tissues, such as "stone cells," was brought out dis
tinctly and could be easily identified. The presence of charcoal or charred shells 
was also shown in this material, as it remains black after the treatment with 
acid and alkali, while the tissue of genuine pepper and of most adulterants, even 
buckwheat hulls, is of a light brown color. The presence of charred material was 
confirmed by bleaching tests with nitric acid and chlorate of potash. 

Chemical Analysis.-Water, ether extract, fiber and ash, were determined by 
the methods which are used for the analysis of feeding stuffs. The drying in 
hydrogen. was continued until constant weight was secured, which required about 
eight hours. The loss represents not only water, but also a part of the volatile 
oil. The extraction with absolute ether was complete at the end of eight hours. 
The same weighed portion was used for determination of water, ether extract and 
fiber. 

The ether extract from pure pepper consists of piperine and resin, and the for. 
mer invariably crystallizes out from the resin on cooling; but when the pepper is 
adulterated with stuff which contains fat or oil, the latter may completely hide the 
piperine crystals if it does not prevent their forming in the extract. We regard 
the absence of crystals in the ether extract as certain evidence of adulteration. 

If the fat or oil introduced in the adulterant brings up the weight of ether 
extract to the amount which is found in pure pepper, a nitrogen determination in 
the extract from 10 grams of pepper will disclose its real nature. 

Pure piperine contains 4.91 per cent. of nitrogen, but the ether extract of pep
per consists in part of resin, which lowers the percentage considerably. Thus a 
sample of pure white pepper gave an ether extract containing 3.25 per cent. nitro
gen, and of pu�e black pepper 2.64 per cent. In adulterated samples the ether 
extract had less than two per cent. of nitrogen. 

Adulterated peppers, as a rule, contain: I. Either less ether extract, or, 2. 
less nitrogen in the ether extract, or, 3. more fiber, or, 4. more mineral matter 
than pure ground pepper. It would be difficult to find adulterants which could 
be use,t in any considerable quantity and yet fail to be detected by one or more 
of these tests. 

Pure Blaclc Pepper.-In Table XI are grouped all those sam

ples, fifty-nine m number, in which no foreign substance was 
detected with the microscope and which within reasonable limits 
agree in chemical composition with samples of undoubted purity. 

It is possible that some of these samples are adulterated with 
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