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The importance of color in processed foods and the use of objective color evaluation 
techniques have frequently been stressed. Vonilla is often adulterated or substitutions 
are made, resulting in lower costs but loss of true flavor. The rapid scanning spectro- 
photometer makes possible the detection of adulteration by a simple and rapid method, 
and appears to offer significant promise for quality control. 

HE MEASUREMENT OF COLOR in proc- T essed foods and the control of calor 
during food processing are among the 
most important factors affecting grower- 
processor relationships and consumer ac- 
ceptance. Only about 10% of govern- 
ment standards for grading employ ob- 
jective color evaluation techniques. 

Completely objective methods, which 
use physical instruments without the in- 
fluence of the human element, under 
standardized conditions of observation 
provide the most reliable calor analysis 
of foods. 

Although many food products have 
been evaluated (Z ) ,  this paper deals only 
with the possible application of a rapid 
scanning spectrophotometer to the va- 
nilla processing industry as a quality 
control instrument far use by the food 
processor, to detect adulteration, and for 
potential use by federal agencies in grad- 
ing and inspection. Vanilla, like many 
other flavoring extracts, is of extreme in. 
terest to the food technologist because of 
the ingenious substitutes and forms of 
adulteration that its relatively high price 
encourages. It is often skillfully adul- 
terated, usually by the addition of caramel 
or coal-tar derivatives, to resemble the 
pure vanilla extract in odor and color. 
The adulterated products cost only a 
fraction of the price of pure vanilla, but 
they do not have the delicate flavor of the 
true extract. 

Apparatus and Technique 

The instrument used is a combination 
of an optical spectrophotometer and an 
electronic cathode-ray-tube indicating 
device. Complete spectrophotometric 
curves in the visible region (400 to 700 
mfi) are instantaneously produced an the 
face of a cathode-ray tube. The co- 
ordinates for both the wave length and 
the percentage of transmittance are 
linear, and the illuminated grid (divided 
into wave length intervals of 20 mw and 
photometric intervals of 5% transmit- 

tance) provides a convenient refcerence 
scale. 

Detailed specifications far construction 
and operation have been published (7). 

The data produced on the face af the 
cathode-ray tube may be observed visu- 
ally or recorded photographically with a 
camera adaptable to a 5-inch cathode- 
ray oscilloscope. A Fairchild Polaroid 
Land Oscilloscope camera was utilized 
in this investigation. 

The sample chamber, designed to ac- 
commodate absorption cells up to 100 
mm. in length, has a hinged door a t  the 
front. The samples were placed directly 
in the cuvettes, which in turn were placed 
in the cell holder and inside the sample 
chamber. In  this study cell holder No. 
1076 was used to accommodate three 
Cenco No. 29340 ahsorption cells. 

In  operation, the instrument was set a t  
the 0 and 100% transmittance lines; 
the wave length was then calibrated by 
means of a standard calibration curve 
published by the National Bureau of 
Standards as shown in Figure 1. 

Observations 

Spectral analyses were made on four 
commercial brands of pure vanilla and 
seven brands of imitation vanilla selected 
a t  random from shelves offood markets in 
the Boston-Cambridge area and not 
specially processed for this study. Be- 
cause of the deep color of the vanilla 
samples, transmittance data were ob- 
tained for various dilutions in both 
water and 37% alcohol (the concentra- 
tion in most commercial pure extracts). 

The various brands of pure vanilla pro- 
duced spectral curves of the same general 
character, but the percentage of trans- 
mittance a t  given wave lengths varied 
from brand to brand and, a t  times, even 
within the same brand when different 
bottles were used. This difference in in- 
tensity of transmittance is to be ex- 
pected, because of differences in the 

grades and varieties of the vanilla bean, 
variations in the solvent employed in ex- 
traction, and the length of maceration in 
the solvent. 

The general character of the spectral 
curve for imitation vanilla closely paral- 
leled the curve for pure vanilla, and 
again the intensity of transmittance var- 
ied from brand to brand. As the great- 
est differences in percentage of trans- 
mittance occurred a t  700 mfi, the fallow- 
ing data are based on transmittance a t  
this apparently critical wave length. 
Both pure and imitation vanillas, diluted 
in 37% alcohol, produce straight-line re- 
lations when the percentage of trans- 
mittance a t  700 mfi is plotted against 
dilution. When water is used to dilute 
the samples, .only the imitation vanillas 
produce a straight-line relation, iden- 
tical with that of the alcohol dilution in 
both slope and intensity of transmit- 
tance. The pure vanilla curves are ex- 
tremely distorted a t  the lower dilution 
(0 to 40% water), but a straight-line re- 
lation exists a t  the higher dilutions (40 
to 80% water). Probably resins in true 
vanilla tend to precipitate a t  the lower 
water dilutions, causing turbidity; ar- 
titicial vanilla remains Derfectlv clear. 
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Figure 2. Transmittance of light through varying con- 
centrations of pure and imitation vanilla in aqueous and 
alcohol solutions 

as it contains no resins. This relationship 
is portrayed graphically in Figure 2. 

The  most sensitive dilution appears to 
be 607, vanilla and 40% water. Figure 
3 indicates the typical difference in the 
transmittance curves of pure and imita- 
tion vanilla a t  this critical dilution. 

Conclusions 

The  rapid scanning spectrophotometer 
can be used to diffcrenfiate between pure 
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and artificial vanillas of the 60% vanilla 
solutions in water. The difference be- 
tween pure and imitation vanillas should 
be readily apparent from the plot of per- 
centage of transmittance (at 700 mp) 
against water dilutions. The instrument 
should also be a distinct asset in quality 
control to assure uniformity of product. 

The primary objectives of a physical 
instrument are to eliminate the variable 
factors prevalent in visual grading and to 
make possible direct readings by non- 
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Figure 3. 
vanilla solution in water 
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technical personnel. The instrument 
studied appears to possess the following 
desirable characteristics : 

Complete spectrophotometric curves in 
the visible spectral range are instanta- 
neously recorded on the face of the instru- 
ment. 

Readings can be interpreted by simplc 
ratios or other similar indices-a conven- 
ient numerical form suitable for tabulation 
and correlation studies-rather than by 
calculations of the tristimulus values. 

Highly trained personnel are not re- 
quired for the method of presentation of 
the samples to the instrument. 

The use of an oscilloscope camera attach- 
ment makes it possible to procure per- 
manent records of the colors analyzed for 
use as standards at some future date, or as 
pertinent records to aid in controversies 
that may arise over color grading. 

This study was in the nature of an  ex- 
ploratory and preliminary evaluation. 
Much more extensive sampling and in- 
vestigation must be accomplished under 
various conditions before results and 
conclusions can be recommended as 
being absolute tests for objective physi- 
cal-color determinations. The  prelim- 
inary investigation of the rapid scan- 
ning spectrophotometer resulted in the 
following conclusions : 

It can be used successfully for color 
quality control work. The rapidity of 
operation makes it possible to examine 
every batch if necessary, and the required 
adjustments in the production line can be 
handled on a preventive rather than a 
"post-mortem" basis. 

I t  may be useful in the detection of 
adulteration and mislabeling- if spectral 
curves of samples of known purity are 
available, as the methods of adulteration 
are difficult to detect and the present 
analytical methods for examination arc 
lrngthy and complex. 

I t  appears that this instrument possesses 
potential as a research tool in addition 
to its more direct practical applications 
and should stimulate further interest in 
undertaking investigations of the funda- 
mental causes for changes in food commodi- 
tics before, during, and after processing. 
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