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Introduction 

The tobacco industry accounts for 
:about 90 per cent of the licorice 
flavoring used in this country. The 
analysis of licorice flavoring supplied 
t~ the tobacco industry as an ingre
dient in casing liquor is based on the 
scheme proposed by Dr. P. A. House
man in 1922 (2). The analysis typi
cally consists o.f the de·termination 
?f moisture, ash, hot and cold water 
:nsolubles, starches and gums, sug
ars, and glycyrrhizin. Some of these 
determinations, such as the, starches 
and gums, sugars, and glycyrrhizin, 
are amenable to an instrumental 
:analytical treatment with the result-
ant · · T . savings _m time pe1~ analysis. 
hhlS Paper discusses the use of gas 

c romatography for analyzing sug
ars d · f f an m rared spectrophotometry 
or analyzing glycyrrhizin in licnrice 

extract. 

I. Analysis of Sugars in Licorice 
F!.avoring Using Gas Chromatog
raphy 
The · · 1 origma sugar analysis in the 

;;---
resented to tl 

Research C f ie l9th Annua./ Tobacco Chemists 
on erence, Le.i,ington, Kenti1cky. 

scheme proposed by Dr. Houseman 
has been revised several times and 
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the most recent revision is an adap
tation of the Lane-Eynon volumetric 
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FIGURE I: Gas chromatogram of silyl ether sugar derivatives of licorice extract. I. L-rhamnose 
(internal standard) 2. L-rhamnose impurity 3. Reducing sugar analysis peak 4. a-glucose 5, 
iB-glucose 6. Sucrose. 

(Tobacco Science 23) 
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Inc., 

TABLE IV 

Analysis of Glycyrrhizin in Lico__:r:._ice Flavoring 

Precisi·on of the Houseman Assay 

( 11 Shipu Brand Granules Lot #5988) 

ANALYSIS GLYCYRRHIZIN 
NUMBER PERCENT 

1 26.3 

2 26.4 

3 26.3 

4 

AVERAGE 

std. dev. 

rel. std. dev. 

25-9 

26.2 

A 

+0.1 

+0.2 

+0.1 

-0. 3 

0.2 

o.e% 

Springfield, Mass.) by agitating for 
ten minutes. The solution is quanti
tatively transferred to a 25 cc. volu
metric flask, diluted to the· mark, and 
mixed well. 

with windows of Irtran-2. A spec
trum is obtained over the· 1180 cm-1 

to 1340 cm-1 range, a baseline is 
drawn from the minimum near 1190 
cm-1 to the minimum near 1320 cm-1 , 

and the absorbance at the analytical 
peak near 1285 cm-1 is determined. 

The solution is placed into a 0.5 
mm. thickness infrared cell made 

TABLE V 

Lnalysis of Glycyrrhizin in Licorice Flavoring 

Precision of the Infrared Spectrophotometric Method 

_( "Ship" Brand Granules Lot #6467) 

ANALYSIS 
NUl-lBER 

l 

2 

3 

4 

5 

rel. 

GLYCYRRHIZIN 
PERCEN'l' 

23 .2 

23 .o 

23.6 

22.0 

24.4 

AVERAGE 23 .2 

std. dev. 

std. dev. 

A 

o.o 
+o.s 
+0.4 

-1.2 

+1.2 

1.0 

4-3% 

(Tob,acco Science 27) 

Using the absorbance·, the gms. of 
glycyrrhizin per cc. solution is de
termined from a previously prepared 
calibration curve and the percent 
glycyrrhizin is calculated in the 
usual manner. 

Apparatus: A beckman IR-9 in
frared spectrophotometer was u-sed 
fnr this work. The instrument con
ditions are as follows: 
Optical Mode Double Beam 
Reference Beam Air 
Scanning Speed 20- cm-1 per min

Amplifier 
Period 
Slit 

Gain 
ute 
2.0 per cent 
8 Sec. 
3.5 mm. at 1200 
cm-1 , pro
grammed 

Ratio SB /DB 1.0 near 85 per 
cent at 1200 cm-1 

Chart Speed 0.4 inches per 
minute 

Scale Expansion 30 per cent to 80 
per cent T ex
panded to full 
scale 

Results 
Again, as in the case of the sugar 

analysis, the, glycyrrhizin analysis is 
presently based on the Houseman 
assay so that the backlog o,f expe·ri
ence with the values from that assay 
is not rendered useless. A colorimet
ric procedure fnr glycyrrhizic acid 
was recently reported by Cundiff 
(1). Although this technique is ex
cellent for determining glycyrrhizic 
acid, it is not applicable to a to,tal 
glycyrrhizin analysis because the 
term glycyrrhizin has come to mean 
that portion of licorice extract which 
is acid insoluble. Glycyrrhizin, there
fore, contains glycyrrhizic acid and 
other water soluble natural extrac
tives which should be accounted for 
in any total glycyrrhizin analysis. 

Figure 2 shows typical infrared 
spectra o.f samples containing from 
about six per cent to about 80 per 
cent glycyrrhizin. The maximum near 
1285 cm- 1 is used as. the analytical 
peak. These spectra were prepared 
using the· electronic scale expansion 
noted in the Apparatus section and 
are presented only to show qualita
tive band shape. A typical working 
curve is shown in Figure 3. 

The precision of the Houseman 
precipitation assay is shown in 
Table IV. This table shows results 
for a licorice, extract designated as 
"Ship" Brand Granules and shows 
a precision of ±0.3 per -cent on four 
determinations. Table V shows the 
same data for the· infrared analysis 
but on a different lot of "Ship" 
Brand Granules. The precision is 
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TABLE VI 

Analysis of Glycyrrhizin in Licorice Flavori~ 

Comparison of Infrared Spectrophotometric and Houseman Assay Methods 

For Various Forms of Licorice 

SAMPLE GLYCYRRHIZIN 
LOT NUMBER I.R. HOUSEIIAN 

"SHIP" BRAND GRANULES 

6467 23. 2 
6484 21.8 
6478 23 .o 
6479 21.8 
6492 20.8 

"SHIP" BRAND PASTE 

6482 
6481 
6489 
6486 
6480 

±1.2 per cent based on five analy
ses. Again, the infrared analysis 
absorbs the inaccuracies of the 
precipitation method which is used 
as a primary standard. The preci
sion of the- infrared method suffers 
further from the lack of definition 
in the analytical peak as shovvn in 
Figure 2 and the variation of 
glycyrrhizin composition which un
doubtedly occurs in different blends 
of roots of different origin. 

Table VI shows a comparison of 
the infrared spectrophotometric re
sults and the Houseman assay re
sults for "Ship" Brand licorice ex
tract in the· dried granular and in 
the paste forms. These data shmv 
that the infrared method is applica
ble to the most popular form of lico
rice flavoring within the quoted pre-

19.5 
18.2 
21.8 
20.7 
19.9 

cision limits and work is now under 
way to evaluate the method on 
other forms of licorice extract. 

Conclusion 
Instrumental analytical methods 

have been presented for the analysis 
of sugars and g]ycyrrhizin in lico
rice extract. 

The lapsed time savings which ac
crue from using these methods in
stead of the classical licorice analy
ses ranges from almost two hours 
per sugar analysis to over two days 
pe-r glycyrrhizin analysis. Although 
the precision of the new methods 
does not quite match that of the 
classical methods, it is felt that the 
savings in lapsed time- and operator 
time per analysis is ample justifica
tion for their use in the modern ana-

(Tobacco Science 28) 

24.1 -0.9 
23 .1 -l.3 
24.0 -1.0 
23. 2 -1.4 
24.0 -3.2 

20.7 -1.2 
17.7 +o. 5 
20.2 +1.6 
19.9 +0.8 
17.2 +2. 7 

lytical laboratory. 
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