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ABSTRACT

      Seabuckthorn (Hippopheae rhamnoides L.) is one of the most important under exploited fruit crops of the high altitude cold arid zones which has immense industrial importance because of its medicinal, cosmetic and nutraceutical value.  The small sized fruits are highly perishable and cannot be consumed fresh due to their highly acidic taste.  It therefore, becomes imperative to develop processing procedures in order to ensure its scientific utilization for developing food products. Studies were initiated at Field Research Laboratory, Leh, India, during the year 1996 regarding fruit quality parameters, pulp extraction and storage studies.  Value addition techniques for preparation of various products were standardised. 

 Seabuckthorn is a non -climacteric fruit which ripen uniformly over a very short period.  Fruit maturity can be judged on the basis of fruit colour, total soluble solids, acidity and days after full bloom.  Sink-float method for judging maturity indices has not proved to be an authentic method. Average fruit weight of ripe fruits varied from 126.33 mg to135.0 mg , content of juice from 61.42 to 72.07 per cent, pH of fresh juice from 1.49 to 5.7, total soluble solids from 12.33 to 20.75 per cent and acidity from 3.40 to 4.01 per cent. Method for pulp extraction and storage were studied. It has been observed that pulp recovery varies from 61.42 to 72.07 per cent depending upon the method used for extraction and stage of fruit maturity. Pulp extraction by mechanical means using a stainless steel pulper having 1/32 mesh has been found to be the best method.  Extracted pulp is can be utilized for industrial applications for a period of 14 months if it is stored in food grade containers using chemical preservatives. Seabuckthorn squash having 25% pulp, 48 - 50OBrix TSS and 1% acidity and nectar having 20% pulp, 15 OBrix TSS and 0.3 %  acidity have been standardised.  Seabuckthorn jam was prepared in combination with fruits like apple, mango, etc.  Seabuckthorn pickle has been very successful at the cottage industry level.  It is prepared from semi ripe fruits and preserved in vinegar or edible oils.  Production procedures for products viz., blended juice, sauce, chayavanprash have also been standardised where maximum nutritive value is retained despite storage and processing.   Production technology for seabuckthorn beverage has been commercialised and this has given a boost to the socio - economic status of the local farmers besides opening avenues for utilization of this hitherto unutilized fruit.         

INTRODUCTION


Seabuckthorn ( Hippophae rhmnoides), has been found growing wild in such adverse climate of the region where temperatures touch a low of -30ºC during peak winters and annual precipitation is only 9 cm.  This plant is, perhaps, the most commonly used plant for the purpose of fuel, fodder, fence, medicine and fruit by the local population. Seabuckthorn fruits are rich in flavonoids, polyphenols, vitamin C, vitamin E, other antioxidants, unsaturated fatty acids etc (Eidelant, 2003). The vitamin content of seabuckthorn is much higher than any other fruit or vegetable.  Because of the high content of vitamin C, seabuckthorn fruit is ideal for human food.. The juice is a good source of several amino acids and minerals. The pulp and the seed of seabuckthorn contain high quality oil, which is considered to be a carrier of many concentrated bioactive substances.Seabuckthorn products based on fruit pulp or juice are rich in vitamin C, provitamin A and other vitamins, especially of the B group and phytochemicals and are therefore considered to have therapeutic and chemopreventive activities. Seabuckthorn juice is known to block the endogenous formation of nitroso compounds more effectively than ascorbic acid and thereby prevents tumour production. The small sized fruits are highly perishable and cannot be consumed fresh due to their highly acidic taste (Dwivedi et al.,2004,b).  It therefore, becomes imperative to develop post harvest management and processing procedures in order to ensure its scientific harvesting and utilization.

MATERIALS AND METHODS

The study was carried by Field Research Laboratory (DRDO) Leh, Ladakh, located at an altitude of 11500 ft above MSLThe samples were collected based on distinct morphological and other features of plants, leaves and fruits.. The fruit length, width were measured by digital vernier calipers while fruit weight was recorded using digital top pan balance. The volume was calculated by using water replacement method. The Total soluble solids of the fruit juice were recorded by ERMA make refractometer while pH of juice was recorded with the help of digital pH meter. The other parameters like acidity, Sugar and Vitamin ‘C’ content of the fruit juice were estimated as per the methods suggested by Ranganna(1998).The standard statistical procedures were followed for calculation(Panse & Sukhature(1986).The above data of various years were pooled and analyzed and have been presented Table 1-3.

RESULTS AND DISCUSSION

Fruits of seabuckthorn are rich in various nutrients and also possess medicinal property. However, they are very perishable in nature and cannot be stored for more than 2-3 days. Thus, it is necessary to develop some procedures for proper utilization of the fruits.  Post harvest management practices (Dwivedi et al.,2002) and process for preparation of various products from seabuckthorn has been developed (Anon,2003) by Field Research Laboratory, Leh. These products maintain the natural colour, flavour, taste and maximum quantity of vitamins and other mineral nutrients of seabuckthorn. The brief findings are discussed below- 

 A) MATURITY INDICES-

There are no standard maturity indices developed for seabuckthorn. However, the fruit seems to be non-climacteric in nature. The fruit maturity is generally judged on the basis of colour of the fruit. The ripe fruit becomes soft and juicy. Colour of the mature fruit may vary from pale yellow –yellow-yellow orange-orange-deep orange-red orange etc. Seed coat becomes very hard and brown and TSS may reach 12 or more. It has also been observed that ripe fruit sinks in water while immature fruit may float.  However, this method for judging maturity indices has not proved to be an authentic method. In Ladakh, fruits of seabuckthorn generally start ripening by mid August. A difference of 15-20 days in fruit ripening has been observed in different parts depending on the altitude of the locality, under Ladakh conditions. The plant remains laden with ripe fruits even upto February and they dry up on the branch itself. However, it is advisable to complete the process of harvesting by end October, so that extraction of juice is over before onset of severe winter. 

B) HARVESTING PRACTICES AND YIELD-

The harvesting of seabuckthorn fruits is the most important and difficult operation in processing because of the small size and stickiness of soft fruits and thorny nature of the bush. The harvesting of seabuckthorn has been found very easy and effective early in the morning, before sunrise, because fruit develops turgidity after sunrise. It has been observed that a plant growing in natural condition may yield from 0.6-2.0 kg of ripe fruit per plant. 

Two methods have been found effective in harvesting of seabuckthorn under Ladakh conditions since individual picking of fruit is not possible due to small size of fruit and thorny nature of the plant. In one method, the branches of seabuckthorn are beaten with a stick and fruits are collected on the ground. One person can harvest 2 kg of ripe fruits per hour by adopting this method. In the second method, fruits are harvested after breaking off the branches from the mother plant and one can harvest 3.0 kg of fruits per hour by this method. But in this case plant is severely damaged and hence this method is not recommended. 

C) POST HARVEST TECHNOLOGY

One kg of ripe seabuckthorn fruit may contain 7407-7913 numbers of fruit. A pulper can extract 61.42-72.07 per cent of juice from ripe fruits. The seed content in ripe fruit generally varied from 7.46-8.31 per cent. The pH of fresh juice has been found ranging from 1.49-1.57, total soluble solids from 12.33-20.75 per cent and acidity from 3.40-4.01 per cent.

Value added products

Squash: 

The recipe containing 25 per cent pulp with 50 per cent TSS and 1.0 per cent acidity, without adding any colouring and flavouring agent, showed highest organoleptic score and acceptability and was considered to be ideal for preparation of seabuckthorn squash. The stability of the beverage during storage was found upto 12 months at ambient temperature under Ladakh conditions. The observations recorded at various posts in Siachen glacier  (12,000 to 21,000 ft above MSL) highlight that seabuckthorn squash does not freeze even upto minus (-) 22oC and remained in liquid form,  thus it could be consumed without heating.(Dwivedi et al.,2004 a)

Nectar: 

Process for preparation of seabuckthorn nectar has also been standardized. The procedure is similar to that of squash preparation.  Nectar contains only 20 per cent seabuckthorn juice and 15 per cent total soluble solids besides about 0.3 per cent acidity. This beverage has all the nutritional and other properties of seabuckthorn squash.

Jam: 

Delicious jam has also been prepared using seabuckthorn pulp. The jam is a rich source of vitamin A, B1, B2, K, E and other mineral nutrients but it does not contain sufficient natural quantity of vitamin C since the product is made by boiling the pulp. Seabuckthorn jam is prepared by using seabuckthorn pulp, a base material, sugar and water in the ratio of 4:4:8:1.

Sauce: 

For preparation of seabuckthorn sauce a suitable base material is essential so that it can contain a minimum of 30 per cent total soluble solids. The product is prepared by maceration of spices, herbs and fruit pulp by boiling them in vinegar and cooking for a long period to get a smooth consistency. Appropriate quantity of sugar and salt are also added to develop its taste. The product is finally sieved to remove the seeds, stalks etc. 

Pickle: 

Ripe seabuckthorn fruits are ideal for making pickle. The clean harvested fruits should be completely immersed in edible oil. The pickle is preserved in salt which improves the taste and flavour and also helps in preserving nutrients and preventing spoilage. The pickle should contain 15 per cent of salt.  Spices like red chili powder, cinnamon, cumin, cardamom (large), black pepper powder and headless clove are also added to improve the taste and flavour of the product.

CONCLUSION

        Seabuckthorn, a neglected plant of the cold arid regions, is a goldmine with an untapped potential.  Maiden efforts towards preparation of products from seabuckthorn have suitably highlighted its immense potential commercially.  It is important to note that if suitable preparation techniques are employed, most of the nutritive and medicinal qualities of the plant are retained.  The need of the hour is to establish commercial orchards on scientific methods and harvest its economic potential by developing various food products/by products for developing seabuckthorn based industry. 

Table 1: composition of Seabuckthorn fruit collected from different locations of Ladakh.

	S.No.
	Number of fruits/ kg
	Juice

(%)
	Seed

(%)
	pH of Juice
	Juice TSS

(%)
	Acidity (%)

	1.
	7807
	71.4
	8.25
	1.49
	13.66
	3.40

	2.
	7463
	69.3
	7.90
	1.49
	14.0
	3.61

	3.
	7913
	66.0
	8.31
	1.57
	20.75
	4.01

	4.
	7613
	61.42
	8.18
	1.55
	12.33
	3.97

	5.
	7407
	72.07
	7.46
	1.49
	12.75
	3.85



Table 2: Evaluation of different recipes of seabuckthorn squash

	Recipe No.
	Pulp (%)
	TSS
	Acidity (%)
	Score
	Rating

	1.
	25
	40
	1.2
	5.8
	Not acceptable

	2.
	25
	45
	1.1
	6.7
	Slightly acceptable

	3.
	25
	50
	1.0
	8.4
	Very much acceptable

	4.
	25
	55
	1.0
	7.8
	Moderate acceptable

	5.
	27
	40
	1.1
	6.9
	Slightly acceptable

	6.
	27
	45
	1.1
	6.3
	Not acceptable

	7.
	27
	50
	1.0
	6.1
	Not acceptable

	8.
	27
	55
	1.0
	6.5
	Not acceptable


Table 3: Changes in Chemical constituents of seabuckthorn squash during storage.

	Storage period (months)
	TSS 

(oB)
	Acidity

 (%)
	Ascorbic acid (mg/100g)
	Browning (OD)
	Organoleptic quality

overall

	0
	50.0
	1.0
	38.0
	0.0
	8.5

	2
	50.0
	1.0
	27.0
	0.0
	8.3

	4
	50.0
	1.0
	25.5
	0.0
	8.2

	6
	51.5
	1.1
	23.5
	0.02
	8.0

	8
	52.0
	1.20
	21.0
	0.02
	7.8

	10
	53.0
	1.25
	29.5
	0.04
	7.5

	12
	53.5
	1.25
	28.0
	0.06
	7.0

	14
	54.0
	1.35
	26.0
	0.09
	6.5

	16
	55.5
	1.45
	23.5
	0.10
	6.1


Score 7.0 and above acceptable
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