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ABSTRACT

A simple method for production of beta carotene using cheap
raw material of fruit peels of (Ananas comosus) pineapple
was developed in our laboratory. Different parameters like
temperature, production time was studied extensively and
Beta carotene was extracted by counter current solvent
extraction method. Yield was found to be 0.562ug/ml. This
method is very much suitable for small scale industry with

waste collected from local markets.
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INTRODUCTION

Pineapple (Ananas comosus) is an important fruit crop in India. Originated in Brazil, it has
spread to other tropical parts of the world. A good source of vitamins A and B, pineapple is fairly
rich in vitamins C, calcium, magnesium, potassium and iron. It is also a source of bromelain, a
digestive enzyme. Kew, Giant Kew, Charlotte, Roth child, Queen, Mauritius, Jaldhup and Lakhat

are various varieties in pineapple’.

Hydrocarbon carotenoids are classified as carotenes, derived from the Latin name "carrots".
Approximately 50 carotenoids known as "provitamin A compounds" considered as the precursor
for retinol, an active form of vitamin A. Among the commonly occurring carotenoids such as a-
carotene (alpha carotene), B-carotene (B-carotene) and lycopene, B-carotene is one of the most

commonly occurring carotenoids®.

Beta-Carotene is being used often in food industry as food additive and it is the most suitable
formulation for many foods preparations. Addition of beta-carotene gives excellent stability in

food products during processing and storage®.

Being an important antioxidant [3-carotene protects cells from damaging effects of free radicals,
due to its high radical scavenging activity*. It enhances the functioning of immune system,

reduces the chances of cancer and heart diseases and a precursor of vitamin A.

The bright colours found in nature and the molecules which cause them, have always fascinated
organic chemists. The earliest studies on carotenoids date back to the beginning of the 19"
century. Beta-carotene was first isolated by Wackenroder in 1831, and many other carotenoids

were discovered and named during the 1800s, although their structures were still unknown.

Beta carotene extraction was done from various substrates like whey ultra filtrate®, n hexane , n
dodecane®, vegetable feedstock oil palm’, crude olive pomace oil and crude soya bean oil®,
molasses®, industrial glycerol* 1*
coli, E. coli MG1655, Blakeslea trispora NNRL 2895/2896, Blakeslea trispora Wild type
F921/F986, Blakeslea trispora, filamentous fungi, microalgae, yeast, and Rhodosporidium

toruloides NCYC 921.

and glycerol~" using various organisms like E. coli YJMA49, E.
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MATERIALS AND METHODS
BETA CAROTENE PRODUCTION

Preparation of standard curve: Twenty five milligram B-carotene was dissolved in 2.5mL
chloroform and volume was made up to 250mL with chloroform and 10mL of this solution was
diluted to 100mL with 5, 10, 15, 20, 25 and 30mL of this solution was taken in volumetric flask
each containing 3ml of acetone. The concentration was 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 micrograms
(ug) of B-carotene/mL after serial dilution. Absorbance recorded as Optical Density (O.D) at
452nm was plotted against the [3-carotene concentration

Fermentation medium:

Carbon source — pineapple peel- 100gm taken
K,HPO, 9.8g/L

Beef extract 5¢/L

Ferric ammonium Ciliate 0.3g/L

Citric acid monohydrate 2.1g/L

MgSo, 0.06g/L
Trace element solution iml

NH; MO;0,4 4H,0 0.37G/L
ZNSO,.7H0 0.29F/L
H3B0, 2.47g/L
C4S0,. 5H,0 0.25¢g/L
MNCL,, 4H,0 1.58g/L

100ml of broth containing K;HPO,4, KH,PO,4, MgSO,4, MnSO,4 was prepared, sterilized and 2
loops full of inoculum was inoculated. For the isolation of E.coli panipuri water was used as a

source.

Raw materials i.e. pineapple waste was collected, weighed, washed, crushed, and then total
volume made up to 100ml with water and transferred to 500ml conical flasks. Macro and
micronutrients containing MgSO, (0.06g/L), KH,PO, (9.8g/l), beef extract (5g/l), ferric

ammonium citrate (0.3g/l), citric acid monohydrate (2.1g/l) and micronutrients
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(NH4)sM0O;024.4H,0. (0.379g/l), ZNSO,.7H,O (0.29g/l), H3BO, (2.47g/l), CUSO,5H,0
(0.25¢/1), MNCL,4H,0 (1.58g/l) were dissolved in 100ml of water and 1ml solution of this
was added to ground pulp and autoclaved at 121°C and 15Ib pressure for 20 minutes. The E.coli
strain is inoculated in the media. Shake flasks are now placed on orbital shaker. The production

was found to be maximum after 4 days.
Measurement of p-Carotene

Cells were harvested by centrifugation at 6000rpm for 20 min and washed with sterile water. The
cell pellet was then resuspended in acetone (1mL) and incubated at 55°C for 15 minutes in dark.
Samples were then centrifuged at 6000rpm for 20min and Acetone Supernatant containing [3-
carotene was transferred to new tube. Deduced the concentration of beta carotene from the
standard curve. The carbohydrate present in raw material was estimated using Anthrone method.
The concentration of sugars from standard graph was found to be 12%.

EFFECT OF TIME ON CONCENTRATION OF BETA CAROTENE

heat carotene conc.{ug/ml)
Q
I~

time (hr)

EFFECT OF TEMPERATURE ON CONCENTRATION OF BETA CAROTENE

conc {ug/ml)

(o] 10 20 30 40 50 60
Temperature °c
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RESULTS AND DISCUSSION

Literature survey reveals, that organic substrates like whey ultrafiltrate, n dodecane, n hexane,
molasses, olive pomace oil, vegetable feedstock oil, crude soya bean oil were used for extraction

of B-carotenes.

Among all the sources Corn was found to contain very high conc. of B-carotene. But in present
method, fruit waste material of Ananas comosus which grows abundantly in and around

Visakhapatnam was selected for production.
CONCLUSION

The optimum conditions for the productions were found to be 30°C temperature, pH 7.0 and
96hrs. This is a cheap raw material and the method was found to be cost effective. 100gm of
waste produces nearly 0.562ug/ml of B carotene. This can be extracted by simple downstream

processing method and can be added to food & fodder.
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