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EFFECT OF DRYING TECHNIQUES ON QUALITY PARAMETERS IN F2 GENERATION OF RAMNAD MUNDU CHILLI (Capsicum annum L.)

ABSTRACT

In experiment was carried out at Department of Vegetable Science HC & RI, TNAU, Periyakulam to study the effect of drying techniques views on quality parameters of mundu chilli. The experiment was laid in FCRD design with three replications. In this study four F2 crosses viz., PKM CA 38 X PKM CA 33 (C1), PKM CA 32 X PKM CA 20 (C2), PKM CA 32 X PKM CA 33 (C3), and PKM CA 20 X PKM CA 08 (C4) and five treatments namely T0 – Control (open Shade drying), T1 – Sun drying T2 – Oven drying, T3 – Solar cabinet drying, T4 – Heat pump assisted drying. Among all F2 crosses, PKM CA 20 X PKM CA 08 (C4) was most responsive to drying techniques in terms of, Capsaicin, and Oleoresin content followed by progeny PKM CA 32 X PKM CA 33 (C3) for Capsanthin, Colour value. The statistical analysis of data showed the superiority of all the drying techniques over the control. The drying techniques Heat pump assisted drying resulted in maximum Capsaicin, Capsanthin, Colour value and Oleoresin content followed by Solar cabinet drying.
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INTRODUCTION
Chilli (Capsicum annum L.) is the most popular seasonal spice in India, outnumbering all other spices. India is the world's highest producer of chilies, and it also consumes the most of them. No other country in the world has as much land and production as India (Jyothi et al., 2008). Chillies accounted for nearly 30% of India's spice crop area (Indian Horticulture Database, 2011). There are enormous variances in crop duration in India. Many varieties exist in India, each with a unique set of quality characteristics such as phenotypic characteristics, pungency, and flavor (Asati and Yadav, 2004). Low and high temperatures have an impact on fruit size and seed germination capabilities. Chili fruit set and production are lowered during periods of high temperature. High temperatures occur frequently after anthesis of the chilli pepper and have a significant impact on reproduction and yield.

The substances that give hot chili peppers their pungency, fragrance, and flavor are known as capsaicinoids. The most prevalent capsaicinoid in chili peppers is capsaicin (Zahra et al., 2016). It is a flavorless substance that builds up in the veins of capsicum fruits. Capsaicin is found in vesicle-like structures that are present in the placenta's epidermal cells in the pod. In addition to being employed in the food sector, capsaicin has also found employment in the pharmaceutical industry, where it offers a number of health advantages and medical condition treatment options. Capsaicin recognizes diseased cell lines, attaches selectively to immortal, proliferating cancer cells, and slows their growth.

Chilli is also a good source of oleoresin, a complete flavor extract of dried and crushed chilies that has a variety of applications in the processed food and beverage sectors. Fresh oleoresin is a dark-colored, venomous liquid with a distinct odor and flavor of the spice. Chilli has a lot of red pigment. Chilli natural color extracts are also increasing in significance as an alternative to artificial colors. The red color influences its market price. The Association of Official Analytical Chemists and the American Spice Trade Association (ASTA) established and approved current methodologies for evaluating extractable color (total pigments) in dehydrated capsicums and oleoresins.

For color and quality, a variety of chilli variants have been developed (Derera, 2000). On the biochemical components of chilli fruits, there is a dearth of information. Therefore, the purpose of our study was conducted on the significant biochemical components and fruit quality characteristics of mundu chilli cultivars.

MATERIALS AND METHODS
The PKM CA 38 X PKM CA 33 (C1), PKM CA 32 X PKM CA 20 (C2), PKM CA 32 X PKM CA 33 (C3), and PKM CA 20 X PKM CA 08 (C4) were genetically pure and fresh F2 generation seed obtained from the Department of Vegetable Science, Horticultural College and Research Institute, TNAU, Periyakulam, Tamil Nadu, and used for the study. Five treatments were used, are as follows: T0 – Control (open Shade drying), T1 – Sun drying T2 – Oven drying, T3 – Solar cabinet drying, T4 – Heat pump assisted drying. Data on quality parameters viz., Capsaicin, Capsanthin, Colour value and Oleoresin content were recorded.  A Factorial Completely Randomized Design (FCRD) with three replications was used to conduct the experiment. The gathered data on various quality parameters was statistically assessed using the approach of Panse et al (1954).


Quality parameters

Capsaicin content
Sadasivam and Manickam (1992) described a technique for determining the capsaicin concentration of dried fruit.The dried fruit samples were finely pulverized and sieved using No. 40 sieves. Two grams of powder were placed in a 100 mL volumetric flask. With 0.01 percent ethyl acetate, the volume was raised to 100 ml and stored for 24 hours. The extract was then diluted to five millilitres in one millilitre of ethyl acetate. A 0.5 ml solution of vanadium oxychloride was added and vigorously shaken. The samples were measured using a spectrophotometer at 720 nm. The capsaicin content was determined to be expressed as a percentage using the following formula.
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Capsanthin content
Ranganna (1997) used a Spectrophotometer to determine the Capsantin concent. 20 ml ethanolic HCl was added to 10 g of fruit sample and the mixture was crushed. The blender was then washed with 15 mL of ethanolic HCL. The mixture was then refrigerated overnight at 4 0C. Whatman filter paper no. 1 was used to filter the extract. The extract was then transferred to a 50 ml volumetric flask and the volume was adjusted with ethanolic HCL. It was then measured using a spectrophotometer at 533 nm.
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Colour value
Woodbury's (1997) approach was used to compute the extractable color in chilli, which was expressed in ASTA units. A US No. 20 sieve was used to filter the dried fruits. A 100 mg sample is properly measured and transferred to a 100 mL volumetric flask. Acetone was applied up to the target and gently stoppedpered. The flask was shaken vigorously and kept at room temperature for 16 hours before being shaken again and allowed for two minutes to allow the particles to settle. A portion of the extract was transferred to the spectrophotometer cell and the absorbance (A) at 460 nm with an acetone blank was determined. The absorbance of a glass filter was measured at 465 nm.

Oleoresin content

Mathai's (1988) approach was used to determine the oleoresin content. Powdered oven dried fruits were put in a glass column of the Soxhlet apparatus, and oleoresin was extracted using acetone as the organic solvent. The extract was then evaporated in a steam bath, heated in a 60°C oven for 30 minutes, cooled, measured, and expressed in percentages.
RESULTS AND DISCUSSION
Effect of drying techniques on capsaicin content in F2 generation of mundu chilli

The factors, drying techniques (T) and F2 generation (C) differed significantly in quality parameters, but there was no significant difference in interaction between drying techniques (T) and progenies (C). Mean value of drying techniques should be mentioned (Table 1). Among the different drying techniques, the heat pump drying (T4) had higher capsaicin content of 0.58 % followed by solar cabinet drying (0.55 %) and the lowest capsaicin content was observed in control (T0) with the capsaicin content of 0.12. Comparing the different F2 generations, there was significant difference among the F2 generations with respect to drying techniques. Similarly, a high capsaicin content was reported by Reddy and khan (2001), Ruminska et al (1978) in cucurbits, Natesh et al (2005), Andreoli and Khan (1999) in chilli, Yogananda et al (2004) in bell pepper. 

Table 1. Effect of drying techniques on capsaicin content in F2 generation of mundu chilli
	Treatments
	C1
	C2
	C3
	C4

	T0
	0.48
	0.42
	0.52
	0.51

	T1
	0.34
	0.46
	0.35
	0.38

	T2
	0.45
	0.39
	0.42
	0.41

	T3
	0.29
	0.32
	0.35
	0.30

	T4
	0.54
	0.53
	0.58
	0.62

	Source
	SEd
	CD 5%

	F2 crosses
	0.49
	0.99

	Treatment
	0.65
	1.31

	Interaction
	1.31
	2.62


Effect of drying techniques on capsanthin content in F2 generation of mundu chilli
Among the different drying techniques, the Heat pump assisted drying (T4) had highest capsanthin content of 324.78 mg/100g followed by Oven drying (T2) (312.74 mg/100g) and the lowest capsanthin content was observed in Control (T0) with the capsanthin content of 245.31 mg/100g.  Similar findings have been reported by Kumar (2005) and Bassi et al (2007), Peyvast et al (2009), Farooq et al (2007). 

Table 2. Effect of drying techniques on capsanthin content in F2 generation of mundu chilli
	Treatments
	C1
	C2
	C3
	C4

	T0
	296.30
	294.19
	285.64
	283.15

	T1
	245.31
	263.52
	249.27
	259.37

	T2
	301.54
	312.74
	264.28
	297.37

	T3
	295.34
	296.59
	289.67
	302.39

	T4
	310.72
	304.38
	311.92
	324.78

	Source
	SEd
	CD 5%

	F2 crosses
	11.789
	23.61

	Treatment
	15.595
	31.24

	Interaction
	31.191
	62.48


Effect of drying techniques on Colour value in F2 generation of mundu chilli

The both factors and interactions are differed significantly in colour value. It is obvious from the data provided in (Table 3) among the different drying techniques, Heat pump assisted drying (T4) had highest colour value of 69.77 ASTA followed by Oven drying (T2) (64.21 ASTA) and the lowest colour value was observed in control (T0) with the colour value of 36.24 ASTA. Similar findings have been reported by Bassi et al (2007), Peyvast et al (2009), Singh et al (1999).
Table 3. Effect of drying techniques on Colour value in F2 generation of mundu chilli
	Treatments
	C1
	C2
	C3
	C4

	T0
	56.21
	49.45
	36.24
	58.41

	T1
	56.84
	48.79
	43.57
	58.74

	T2
	52.41
	41.24
	64.21
	43.17

	T3
	48.67
	43.64
	49.78
	51.37

	T4
	61.85
	63.12
	59.45
	69.77

	Source
	SEd
	CD 5%

	F2 crosses
	0.042
	0.084

	Treatment
	0.055
	0.112

	Interaction
	0.111
	  0.224


Effect of drying techniques on Oleoresin content in F2 generation of mundu chilli

The both factors and interactions are differed significantly in Oleoresin content. In the data was provided in (Table 4) among the different drying techniques, Heat pump assisted drying (T4) had highest oleoresin content of 29.56 % followed by Oven drying (T2) (26.65 %) and the lowest oleoresin content was observed in control (T0) with the oleoresin content of 13.24 %. Similar findings have been reported by Islam et al (2012), Singh and Lal (2005), Kumar (2005), Valeria et al (2012), Yogananda et al (2004).  

Table 4. Effect of drying techniques on Oleoresin content in F2 generation of mundu chilli
	Treatments
	C1
	C2
	C3
	C4

	T0
	13.24
	16.28
	21.43
	23.48

	T1
	14.25
	19.56
	15.35
	20.97

	T2
	12.49
	26.65
	19.23
	16.36

	T3
	18.49
	16.89
	19.36
	17.25

	T4
	23.78
	20.24
	24.37
	29.56

	Source
	SEd
	CD 5%

	F2 crosses
	0.112
	0.224

	Treatment
	0.148
	0.297

	Interaction
	0.297
	0.595


CONCLUSION
No interaction between drying method and F2 generation was found for all the quality parameters analysed. The quality attributes were determined by the drying method used and all the F2 generation to maintain those attributes in a similar manner.
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