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ABSTRACT

Glycysrrhizin is a natural sweetener extracted from licorice roots. It is
considered natural flavoring compound, as well as non-caloric sweetener,
for this reason it can be used for dietetic and diabetic foods. Chemical
composition and glycyrrhizic acid content of licorice roots were studied in
this investigation. Results indicated that licorice roots contained high
amounts of protein (5.27%), ash (6.3%) and fiber (20.3 %). On the other
hand they contained little amounts of reducing, non-reducing and total
sugars, which were 1.02, 0.05 and 1.07 %, respectively.

Extraction of glycyrrhizin was studied in this investigaticn umng three
tieatments, 1. e.; -

1- Extraction by citric amd using 0.5, 1. 0,1.5 and 2% concentrations at

room temperature (25 C 1) and 70 C for 1. 52and 2.5 hr.

2- Extraction by ammonia using 20,40,60 and 80% concentration at room
temperature for 20,30,40,50 and 60 min. '

3- Extraction by water at room temperature (25C xI), 60.C and boiling -

point for 0.5, 1.5, 2 and 2.5 r. |
Results indicated that the hlghest amount of glycyrrhizin (10.5%) was

extracted by hot water at 60 C for two hours. While the best treatment to

obtain the glycyrrhizin in light color was the extraction by citric acid 1.5 %
at room temperature after two hours, it was 9.9% . After crystallization and
purification by 95% alcohol, charcool and chlorine solutions were used to
obtain more light color of glycyrrhizin .

Solubility of glycyrrhizin was also studied at pH range from 1 to 10
and temperature degrees from 10 to 100 C. Results indicated that the
optimum pH for maximum solubility of glycyrrhizin is 4 , and the optimum

temperature for maximum solubility is 60 Cto 70 C .
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INTRODUCTION

Licorice, well known for centuries and widely used, is obtained from
the roots of Glycyrrhiza glabra L., a small shrub, grown and hand harvested
in Middle Egypt at El Tahrir Province and El- Wadi El-Gideed and small
areas are cultivated in El-Fayoum . '

Licorice leaves are used as a fodder especially in desert zones. Roots of
the plants are utilized in the preparation of the summer drink consumed by
common people who think - much for its medicinal virtues. The main water
soluble constituent of licorice is glycyrthizin{ El-shaarkawy , 1967 )

Non calorie sweetener consumption has increased from 2.9 Ib/person
in 1950 to 7.1 Ib/person in 1978 .Consumption,as measured by the USDA
for 1984 , was recorded as 15.8 Ib/person (lecos,1985) .

The Calorie Control Council (1985) reports that in a recent consumer
survey, more than 68 million Americans, age 18 and over, use low or free —
calorie foods and beverages ;

Glycyrrhizin is a non-nutritive sweetener ¢f non-calorie component
(Beck, 1980, Abou-Zaid 2000 and Zena 2000). It is niontoxic to human and
also it is generally recognized as safe (GRAS) within the Food and Drug
Administration - (FDA) list of natural flavoring compounds (Pomerangz,
1986).

Glycyrrhizin, known for its flavor ~enhancing and sweetening
attributes, is a triterpene glycoside extracted from the licorice roots.
Consisting of the potassium, calcium, and magnesium salts of Glycyrrh121c
acid ( Dziezak , 1986 ) .

The present work was undertaken with the following objectives:

I- To study the chemical composition and glycyrrhizic acid content of
licorice roots.

2-To extract the glycyrrhizin from licorice roots by three treaments i.e. by
citric acid, ammonia and water in different times and temperatures.

3- To choose the best treatment for extraction of glycyrrhizin in- high
quantity and white crystals as possible .

4- To study the effect of pH and heat on the solubility of glycyrrhlzm
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. MATERIALS AND METHODS

1- Materials :-
Licortce (Glycyrrhiza glabra L., Fam . Leguminosae ) .

The roots of licorice were obtained from the local markets at
Alexandria Governerate .
2- Methods :
A- Analytical methods :-
- Gross chemical composition i.e.moisture, protein, fat, ash, fiber, sugars
(reducing, non reducing and total sugars) and acidity (as citric acid) were
determined as recommended by A.O.A.C. ( 1990).
- Total soluble solids % were determined by refractometer HSR.500.
- Solubility was determined as recommended by Dziezak 1986
- Glycyrrhizin was determined as described by F‘l-Shaarkawy (1967).
B- Technological methods :-

The licorice roots were dried to 10 % moisture, then shredded into Y to
2 in. lengths. Those were subjected to extraction as foliows: -
i- Citric acid extraciion :

Hundred gram samples of licorice roots were extracted with 600 ml
solution of 0.5, 1.0, 1.5 and 2 % citric acid. These concentrations of citric
acid were utilized in the extraction at two temperatures i.e. room

temperature (25.C =1) and 70 .C for 1.5, 2 and 2.5 hours.

2- Ammonia extraction :-
Hundred grams of licorice roots were extracted with 500 ml solution of
ammonia 20, 40, 60 and 80% for 20, 30, 40, 50 and 60 min. at room

temperature (25.C =1).

3- Water extraction :-
Hundred gram samples were extracted in 200ml distilled water. The
extraction was carrled out for 0.5, 1.0, 1.5, 2.0 and 2.5 hrs. at room

temperature , 60 C and boiling point (100 C) in covered glass container.

The obtained extractions were concentrated with vacuum, precipitated
with concentrated sulfuric acid and crystallized with 95% alcohol.
Crystallization was repeated twice .

Charcool was used and glycyrrhizin was chlorinated by 1 % chlorine
solution to remove the dark color .
C. Sensory methods ;-
The purified ¢lycyrrhizin was = subjected to the sensory evaluation as
described by king , ef af , (1995) , Overall acceptability includes color, taste
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, order and texture which were assessed by ten panelists working in Food
Technology laboratory in Sabahia Horticultural Research station |
Alexandria . A score from 100 to 40 was applied for this evaluation where
from 40 to less than 50 is poor, from 50 to less than 70 is fair , from 70 to
Iess than 80 is good and from 80 to 100 is excellent .

RESULTS AND DISCUSSION

A- Chemical composition
The chemical analysis of licorice roots is shown in Table (1) In

light of the obtained results it is obvious that licorice roots were
found to contain high amounts of protein (5.27%) ,ash (6.3%) and

-fiber (20.31%). On the other hand it contains little amounts of
reducing, non-reducing and total sugars, which were 1.02, 0.05 and
1.07 % , respectivly , such results mean that licorice is considered
dietetic and diabetic food . These results are in agreemcit with those
reported by Abou-Zaid ( 2090 ) .
Table (1) Chemical composition of licorice roots ( for 100 g on'dry
weight basis

| Moisture 12.30

| Protein 527

i 1.62
6.30

| 2031

} Reducing sugars 1.02

| Non-reducing sugars 0.05

F Total sugars 1.07

| Acidity ( as citric acid ) _ 1.40

| Glycyrrhizic acid 10.50

| Total soluble solids. 2830

The glycyrrhizic acid content of 10.5 % found in this present work is
relatively high in comparison with the 8.47% found by El-Shaarkawy
(1967). While such result is in good agreement with that reported by Zena
(2000), who mentioned that glycyrrhizic acid accounts for 6 - 14 % of
licorice roots on dry weight
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B- Extraction: -
. 1- Citric acid extraction ;-
As noted in Table (2) the glycyrrhizic acid of lxconce citric acid
extraction is obtained in high amount (9.9 %) in the treatment of 1.5 % citric
acid .at room temperature after 2 hr. The results show a decrease in

glycyrrhizic acid content when 70C was used for the extraction, this couid

be due to the evaporation of citric acid as a result of high temperature used
in the extraction ( Galajet al. 1983 ) .

Table (2) Glycyrrhizic acid content of licorice as extracted by citric acid at
dlﬁ‘erent concentrations, times and temperatures (for 100 g licorice roots on

Results also indicate that the smallest content of glycyrrhizic acid
was observed when the extraction was carried out at 70 C at low

concentration of citric acid .
2- Ammonia extraction :-

Results in Table (3) show the glycyrrhizic acid content in the ammonia
extracted licorice. Data indicate that 50 min. and 60 % ammonia were
sufficient to reach the maximum glycyrrhizic ac1d in the ammonia exiract,
which was 8.1 % .

The results in Table 2 and 3 also show that there was a slight decrease
in the Glycyrrhizic acid precipitated in the licorice ammonia extract
-comparing with its content in the licorice citric acid extract. Our results are
in fair agreement with those reported by Dziezak , (1986) who found that
glycyrrhizic account for 6-14 % of licorice roots dry weigh after extraction
with aqueous ammonia .



465 Abd Ei-Aal, Fatma El-Zahraa A.

Table (3) Glycyrrhizic acid coatent of licorice extracted by ammonia at

different concentrations and times at room temperature(25 C=1). (for100g
licorice roots on dry weight basis }

3- Water extraction: -
Data presented in Table (4) reveal that the best treatment for obtaining

high amount of glycyrrhizic acid, is the extraction by water at 60 ' C for two

hours which yielded 10.5 %..
Table (4) Glycyrrhizic acid content of licorice extracted by water at
d:ﬁ'erent times and temperatures (for 100 g licorice roots on dry weight

Results in the same Table (4) also indicate that the amounts of
glycyrrhizic acid extracted at 60 C was much higher than those obtained
at the boiling point . On the other hand results obtained by Ei-
shaarkawy (1967) showed that extraction at 60 .C vielded an extract with
soluble solids content slightly higher than at the boiling temperature .
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Data in the same Table (4) also reveal that boiling for 30 min. resulted
in an extract higher in its glycyrrhizic acid content than that obtained by
boiling for 2.5 hr. this may be due to the destruction of glycyrrhizin by
boiling. For the same reason it is observed that the extraction of

glycyrrhizin by hot water at 60 C is preferable than the extraction by

boiling water. The results in Table (4) also indicate that the extraction by
water at room temperature yielded small amounts of glycyrrhizic acid in the

extract comparing with that obtained by the extraction at 60 C or at boiling

point. Qur results are in agreement with those obtained by Mac-Andrews
and Forbes co. (1976) who found that the glycyrrhlzm has poor solubility
in water at room temperature .

It could be concluded that extraction by water at 60 C for two hours,

was the best tested extraction treatment for obtaining the highest amount of
glycyrrhizic acid ( see Tables 2,3 and 4 )
C- Sensory evaluation

Resuits presented in Table(5)and Fig(i) shicw the sensory evaluation of
the glycyrrhizin extracted by three treatments i.e. citric acid, ammonia and
water.
Table(5) Sensory evaluation of glycyrrhizic acid extracted by different
treatments

[ Color (25)

| Taste  (25)

Among these treatments citric acid extract resulted in the best color of
glycyrrhizin. It is lighter than the color obtained when water or ammonia
were used for extracting. This is due to the ability of citric acid to convert
the dark soluble glyeyrrhizin to the light insoluble glycyrrhizic acid.
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Fig (1): sensory evaluation of the glycyrrhizic acid from the three licorice

l

The three licorice extracts:
A: Citric acid exiract
B: Ammonia extracts
C: Water extract
D: After whitening citric acid extract

Results in Table (5) also show that ammonia extraction led to the
highest adverse effect on overall acceptability. Fig (1) show that ,
glycyrrhizin extracted by ammonia had a dark color, lingering licorice ~
like after taste , making it used in some special foods only to enhance the
licorice flavor and it had ammonia oder , which results ammoniated
glyeyrrhizin contains more than one mole of ammonia (Zena , 2000 ). On
the other hand it had a good powdery texture . The second acceptable
extraction by water produced glycyrrhizic acid with fair rank of overall
acceptability. It had dark color, licorice — like after taste and pasty texture.
Results of citric acid extract from the same Fig (1) indicate that it produced
glycyrrhizic acid wittn lighter color because of the action of citric acid as
mentioned before. Tt had good powdery texture, good taste and in the same
time there was no unfavorable effect on the flavor of glycyrrhizic acid.
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soluibillty

1
1

solubility

D- The solubility of glycyrrhizic acid: -

Fig (2) The effect of pH on the solubility of glycyirhizic acid:

20 -
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80 -
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40 '
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Results shown in fig (2) indicate that the solubility of glycyrrhizic acid
is best within the range of 3-5. While the maximum solubility of the
glycyrrhizic acid is attained at pH 4, it means that glycyrrhizic acid can
be used as a sweetener in high — acid preparations.

Fig (3) The effect of temperature on the solubility of glycyrrhizic acid .
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From Fig (3) it is clear that glycyrrhizic acid has poor soiubility in cold
water or at room temperature, it can not be used as sweetener for cold drink
While it readily dissolves in hot or boiling water with maximum solubility

at 60 to 70 C. It can be therefore applied in squash processing and can be

also used in jam processing providing that its addition will be in the last
20 min. to avoid the damage of licorice extract if heated for too long time .
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