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ABSTRACT 

Fermented brine in citron curing was recycled successfully by centrifu-
gation at 12,000 r/m of the used solution to remove suspended material, 
and then adding salt to the desired level of concentration. Eleven consecu­
tive fermentations using the recylced brine produced good cured citron. 
Brine reusal in citron curing makes three important contributions to the 
citron curing industry: 1) It shortens fermentation time to about two 
days; 2) it can save about 78 percent of the salt used; 3) it eliminates the 
brine waste disposal problem. 

INTRODUCTION 

Fermentation of citrons and cucumbers is conducted in brine. The pro­
cess is characterized by prolonged periods of curing during which numerous 
microbiological, chemical, and physical changes take place (1,2,4,5). The 
curing of both citrons and cucumbers can be divided into two steps: a) 
initial phase or fermentation period during which the fruit or vegetable 
pulp is conditioned or modified for further candying or pickling, and b) a 
brine storage period before the final operation of candying and/or piclding. 
The initial phase or fermentation period in both cases takes a minimum of 
5 to 10 days by adjusting the concentration and the temperature of the 
brine. The period may be extended several months, however, if proper 
conditions are not maintained. 

Citron fruit is sliced in halves or diced to the desired size and placed in a 
salt solution (brine) for fermentation. This process removes the bitterness, 
clears the mesocarp, softens the tissues, and makes it possible to absorb 
high concentrations of sugar. The fermented citron is drained from the 
brine and desalted for the candying operation. It can also be placed in a 
freshly prepared brine solution for storage. 

The process of curing citron is in need of updating using modern process­
ing techniques regarding standardization of the fermentation period and 
the disposal of the brine solution. 

Studies were initiated and oriented to develop a shorter period of fer-
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mentation while eliminating the brine disposal problem. The results of the 
study are presented herein. 

MATERIALS AND METHODS 

CITRONS 

Commercial citrons were obtained in Adjuntas and sorted according to 
maturity. Green fruit was selected for use in the fermentation studies. 
Fruit size varied from 2 X 4 inches to 5 X 9 inches, the average diameter 
about twice the length. After sorting, the fruits were washed by dipping in 
water at 120° F (48.9° C) for 20 min, dried well, and stored at 45° F (7.2° 
C). 

FRUIT PREPARATION 

Citrons for fermentation studies were prepared in three forms: whole, 
sliced in halves, and diced into % m c n cubes. For cut and diced citrons, 
the fruits were first sliced longitudinally in halves. Endocarp (juice sacs 
and seeds) was removed with an electric paring machine. Diced fruit was 
prepared in an Urshel Model G machine3 equipped with a 3^-inch dicing 
accessory. Fruit pieces 3 X 5 inches or larger had to be quartered before 
feeding into the dicing machine. 

FERMENTATION 

Citrons were fermented in a brining solution of 10 percent sodium chloride 
and 0.2 percent calcium chloride in 10-gallon stainless steel tanks. This 
solution has a specific gravity of 1.061 and a salometer reading of 30°. 
Ambient temperature varied from 81° F (27.2° C) to 93° F (32.4° C) with 
an average value of 88° F (31.1° C). In controlling the fermentation the 
following determinations were made: specific gravity, pH, degrees salome­
ter, and percent acidity expressed as lactic acid. Microbiological counts 
were made every 24 hours to determine bacteria, molds and yeasts in the 
fermenting media. 

Whole fruits were fermented for 6 months; halves, 28 days. Both sizes 
were checked daily for salt concentration, acidity and pH. 

Diced fruit was fermented on the basis of the pre-set schedule; 7, 4, 3 
and 2 days. Daily checks were made for pH, percent acidity, degrees salome­
ter and specific gravity. At the end of each fermentation period, the fer­
mented citron were drained and the brine centrifuged in a Westfalia Sepa-

3 Trade names in this publication are used for the sole purpose of providing specific 
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