J Food Sci Technol (June 2015) 52(6):3794-3802
DOI 10.1007/s13197-014-1443-2

ORIGINAL ARTICLE

O
AFSTE

Efoiscring oo frofessionals

Studies on Osmo-air dehydration of different Indian apricot

(Prunus armeniaca L.) cultivars

Dev Raj « P. C. Sharma - Sanjay K. Sharera

Revised: 23 April 2014 /Accepted: 10 June 2014 /Published online: 19 June 2014

© Association of Food Scientists & Technologists (India) 2014

Abstract Suitability of seven cultivars of apricot viz. New
Castle, Kaisha, Royal, Suffaida, Nari, Kullu (Local) and
Chulli (wild apricot) was evaluated for dehydration. Osmotic
dehydration of fruits consisting of dipping prepared fruits in
70° Brix sucrose syrup containing 2,000 ppm potassium
metabisulphite (KMS) for 24 h followed by cabinet air drying
(55 °C) to desired moisture (20+0.5 %) gave better dried
product with good colour and appeal. Dried whole or halved
fruits after removal of stones were preferred over whole fruits
with stones with respect to appearance, texture and overall
acceptability. Among different cultivars of apricot; cv. Kaisha
followed by New Castle were found better with respect to
yield as well as quality of dried product. Further, the quality of
the osmo-air dried wild apricot fruits was found statistically at
par with the quality of the osmo-air dried product obtained
from cultivated apricots. Therefore, wild apricot fruits can also
be utilized for preparation of acceptable quality of dried
product.

Keywords Apricot fruits - Cultivars - Fruit type -
Standardization - Dehydration

Apricot (Prunus armeniaca L.) is an important stone fruit
grown in the temperate regions of the world (Ghorpade et al.
1995). The production of apricots in India is estimated to be
about 16739 MT (FAO 2011). In India, these are grown in
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Jammu & Kashmir, Himachal Pradesh, sub-mountainous
tracts of Punjab, Uttrakhand, and North Eastern states and to
a limited extent in the Nilgiris. In Himachal Pradesh, it occurs
in the cold and dry areas of high hills of Kinnaur, Lahaul Spiti,
Kullu, Solan, Shimla, Mandi and Pangi (Anonymous 2006).
Fresh fruits of apricots are a particularly rich source of Vita-
min A and also contain good amounts of carbohydrates,
phosphorus and niacin (Teskey and Shoemaker 1972). The
apricot fruits are mostly used for table purposes or processing
to prepare various types of value added products (Lal et al.
1989). However, due to difficult terrain in the growing areas,
poor condition of the roads, insufficient communication facil-
ities and lack of proper infrastructure for post harvest han-
dling, the produce rarely reach terminal market in fresh form
due to its perishable nature. Thus, drying of such produce in
growing areas is one of the best alternatives for efficient
utilization of this produce, as dried fruits are a very good
source of minerals and nutrients in comparison to any other
processed product (Cruess 1958). At present, apricots are
dried either in the open sun or artificially after pitting and
sulphuring which are not of a very good quality. Osmotic
dehydration of fruits in hypertonic solution can enhance the
quality of dried apricot to a great extent by increasing the
sugar contents, reducing sourness, preventing the loss of
natural flavor along with better retention of nutrients
(Ponting et al. 1966). Therefore, the present investigation
was undertaken to evaluate different cultivars of apricot and
standardization of method for dehydration.

Material and methods

Apricot cultivars viz. New Castle, Kaisha, Royal, Suffaida,
Nari, Kullu (Local) and Chulli (wild apricot) were procured
from Distt Kinnaur, Solan, and Kullu HP and brought to the
Department of Food Science and Technology (FST), Dr YS
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Parmar University of Horticulture and Forestry, Nauni, Solan,
Himachal Pradesh - India for further immediate processing
(within 24 h after harvest). Fruits after sorting and washing
were dipped in boiling 0.5 % NaOH for 4-5 s. Dipping in lye
solution (0.5 % NaOH) helped to remove the bloom from the
surface of fruits and eased water removal during dehydration.
Fruit halves (FH), destoned whole fruit (DWF) and whole
fruit with stone (WF) were prepared after bloom removal and
then used for dehydration by following five different dehy-
dration treatments/methods viz. i) M;-AD (air dehydration of
fruits in mechanical dehydrator without sulphuring or
sulphitation, i.e. control), ii) M,-ADy (air dehydration of
sulphited fruits), M3-ADg (air dehydration of sulphured
fruits), iv) My-OAD (osmotic dehydration of unsulphured/
unsulphited fruits for overnight in 70°Brix sucrose syrup with
a weight ratio of fruit to syrup of 1:2 followed by air dehy-
dration), v) M5-OADk (osmotic dehydration of fruits for
overnight in 70°Brix sucrose syrup (1:2) containing
2,000 ppm KMS (potassium metabisulphite) followed by air
dehydration). The sulphuring of the prepared fruits prior to
dehydration was done by burning sulphur powder (0.3 %
SO,) for 1 h in sulphur fumigation chamber while sulphitation
was carried out by dipping prepared fruits in 2,000 ppm KMS
solution for 30 min at 35 °C. The osmotic dip was carried out
for 12 h at an initial dipping temperature of 50 °C. Air
dehydration was carried out in a mechanical dehydrator
(WISWO Dehydrator, 12 T, Delhi, India) at 55 °C to a
moisture content of 20+0.5 %. The final moisture content of
the samples were maintained at 20+0.5 % by measuring the
moisture content of the samples during dehydration process.
The mechanical dehydrator had a tray load of 6 trays contain-
ing 3 kg samples per tray. Fruits treated osmotically were
rinsed with water prior to dehydration in to mechanical

dehydrator. The dried apricots were cured for equalization of
moisture followed by packing, storage and analysis.

The size parameters of the apricot fruits in terms of length
and breadth were recorded with the help of electronic vernier
caliper (OEM, 0-300 mm, Shandong, China). The average
weight of 10 fruits was determined gravimetrically. The
weight of stones, shell and kernels were recorded and calcu-
lated on % as is basis. Yield of dehydrated apricots was
calculated by drying known weight of samples in a dehydrator
and expressed as % yield on fresh weight basis. The dry matter
content, moisture and ash contents were determined as per
AOAC (1995). The total soluble solids (TSS) were deter-
mined with the help of hand held refractometer (Unicom
Optics, RHB/ATCO008, Tsingtao, China) and expressed as
°Brix (Ranganna 1986). The TSS of dried apricots was
determined by diluting the known quantity of sample with
known volume of distilled water following masceration.
Reducing sugars, total sugars of fresh as well as processed
apricots were determined by the method described by
Sadasivam and Manikam (1996). The titratable acidity of
fresh as well as processed apricots were determined by meth-
od as detailed by Ranganna (1986) and expressed as per cent
maliec acid. The dehydrated apricots were evaluated for sen-
sory qualities on the basis of colour (appearance), texture,
taste, aroma and overall acceptability by a skilled panel of
10 judges (Research scholars and Scientists from Department
of FST, Solan HP - INDIA between age group of 3040 years)
on a 9 - point Hedonic scale (Amerine et al. 1965).

The data on sensory evaluation of dehydrated apricot were
analyzed according to Randomized Complete Block Design
(RBD) as described by Mahony (1985). While the data on
physico-chemical characteristics of fresh apricots as well as
dehydrated apricots were analyzed statistically by following

Table 1 Physico-chemical characteristics of fresh fruits of apricot (Prunus armeniaca) cultivars used for dehydration

Parameters Cultivars* CDy.05
Vi Vs V3 V, Vs \' A\
Wt. of fruits, g 17.6 28.5 20.5 50.7 9.7 18.0 17.0 0.43
Length, cm 3.1 35 3.2 4.6 2.6 34 3.1 0.25
Breadth, cm 3.1 3.8 3.5 4.7 24 3.1 2.8 0.19
Moisture, % 81.6 80.3 85.1 83.8 83.7 82.0 79.5 0.38
TSS, °Brix 17.5 18.1 13.5 14.5 14.0 15.0 17 0.36
Titrable acidity, % 1.5 12 1.8 1.4 1.4 1.0 1.0 0.21
Reducing sugars, % 7.8 7.1 4.7 4.8 54 5.0 6.2 0.22
Total sugars, % 15.1 16.3 10.6 11.8 12.2 94 9.9 0.21
Dry matter, % 18.5 19.7 15.0 16.2 16.3 18.0 20.5 0.27

*V. New Castle, V,. Kaisha (Solan), V5. Kullu local, V4. Royal, V5. Wild apricot (chulli), V. Nari, V5. Suffaida

TSS means “total soluble solids”; n=3
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Table 2 Effect of different culti-

vars and dehydration treatments Treatments” Fruit type®  Cultivars (CV)* Mean  Mean
on yield (%) of dried apricots (M) (FT) (T FT)
Vi V, Vs \Z Vs Ve Vs
M,-AD (Control) ~ FH 221 236 174 195 196 216 246 213 248

DWF 222 236 181 195 196 217 247 213 269
WF 293 338 233 248 303 312 315 292 325
Mean 246 270 198 213 232 248 269 239

€D 0.05 M,-ADg FH 221 233 179 195 195 215 246 212

Treatment (T) 0.009 DWF 22 234 180 195 195 216 246 213

Cultivars (CV) 0.01 WF 292 338 232 249 303 311 314 291

l:;ult tly\fee W(Fg:1 :)t.l()emv . Mean 245 268 197 213 231 247 269 239

(Soi;m)’ V.. Kullu 1Z)ca1f:v4: Roy.  MsADs FH 221 236 179 195 195 216 246 213

al, Vs, Wild apricot (chulli), V. DWF 222 236 181 196 196 216 247 213

Nari, V5. Suffaida WF 293 338 233 249 303 311 315 291

$ FH Fruit halves, DWF Mean 245 270 198 213 231 248 269 239

Destoned whole fruit, WF Whole  \j. oD FH 318 346 267 280 281 298 319 30.1

nﬁ::r?t I(\:; 3§ replications per reat- DWF 318 351 269 281 282 299 319 303

# AD (air dehydration - control), WF 376 442 312 321 396 393 383 375

ADk (air dehydration of sulphited Mean 337 38,0 282 294 320 330 340 32.6

fﬁllittslkriinSm (lstl;; cl(iy;r(%:)txogj M;-OADg FH 317 346 267 279 281 298 319 301

Zeﬁ’ydraﬁon ollomed by air dehy- DWF 319 353 269 280 281 299 319 303

dration), OADy (osmotic dehy- WF 38.1 436 315 319 296 393 383 375

dration in sugar syrup containing Mean 339 378 284 293 319 330 341 32.6

(21,(;0(:1 prt{m ;GVIS followed by air  Mean (CV) 282 313 232 245 267 281 298 274

ehydration

Table 3 Effect of different culti-

vars and dehydration treatments Treatments® Fruit type®  Cultivars (CV)* Mean  Mean

on TSS (°Brix) of dried apricots (T) (FT) (T (FT)

Vi V, V3 V4, Vs Vg oV,
M,-AD (Control) ~ FH 668 657 652 622 648 613 626 641 669

DWF 667 657 652 621 648 613 626 640 669
WF 66.8 657 652 621 648 613 626 641 669
Mean 66.7 657 652 621 648 613 626 641

€D 0.05 M,-ADg FH 66.7 656 652 621 647 612 625 640

Trea@ent—O.zl DWF 66.7 657 652 621 647 610 625 64.0

Cultivar—0.14 WF 668 657 652 621 648 612 625 641

l: i}““ tiie;ﬁiﬂe v\ Kaisha Mean 667 656 652 621 647 612 625 64.0

(Soi;m), Vs Kullu IZ)calf:Vm Roy.  MsADs FH 668 657 653 622 648 613 626 639

al, Vs. Wild apricot (chulli), V. DWF 668 657 652 621 648 613 626 641

Nari, V. Suffaida WF 668 658 652 621 648 612 626 641

$ FH Fruit halves, DWF Mean 668 657 652 621 648 613 626 64.1

]t?rzisttogzdovalrlggicﬁ;;ign:@ thmzlte M,-OAD FH 742 743 736 700 713 671 685 713

ment () =3 DWF 741 742 735 699 713 671 685 712

# AD (air dehydration - control), WF 742 743 735 699 713 671 685 712

ADk (air dehydration of sulphited Mean 741 742 735 699 713 67.1 685 712

frtiitls;), /iinSru('?ir doeillslf)dr(elt;z?ogcf M;s-OADg FH 742 743 735 701 714 674 686 714

fil;}?ydliraiion f(illsg,wed by air dehy- DWF 742 743 736 700 714 673 686 713

dration), OADy (osmotic dehy- WF 742 743 736 700 714 673 686 713

dration in sugar syrup containing Mean 742 743 736 700 714 673 686 713

2,000 ppm KMS followed by air  Mean (CV) 69.7 691 685 653 674 63.6 649 669

dehydration)
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Table 4 Effect of different culti-
vars and dehydration treatments
on total sugars (%) of dried
apricots

CD 0.05

Treatment—0.6

Cultivar—0.7

Fruit type—NS

*V;. New Castle, V,. Kaisha
(Solan), V3. Kullu local, V4. Roy-
al, V5. Wild apricot (chulli), V.
Nari, V5. Suffaida

$ FH Fruit halves, DWF
Destoned whole fruit, WF Whole
fruit, No of replications per treat-
ment (n) =3

# AD (air dehydration - control),
ADg (air dehydration of sulphited
fruits), ADy (air dehydration of
sulphured fruits), OAD (osmotic
dehydration followed by air dehy-
dration), OADy (osmotic dehy-
dration in sugar syrup containing
2,000 ppm KMS followed by air
dehydration)

Table 5 Effect of different culti-
vars and dehydration treatments

on titratable acidity (%) of dried

apricots

CD 0.05

Treatment—0.01

Cultivar—0.01

Fruit type—NS

*V;. New Castle, V,. Kaisha
(Solan), V3. Kullu local, V4. Roy-
al, V5. Wild apricot (chulli), V.
Nari, V5. Suffaida

$ FH Fruit halves, DWF
Destoned whole fruit, WF Whole
fruit, No of replications per treat-
ment (n) =3

# AD (air dehydration - control),
ADg (air dehydration of sulphited
fruits), ADy (air dehydration of
sulphured fruits), OAD (osmotic
dehydration followed by air dehy-
dration), OADg (osmotic dehy-
dration in sugar syrup containing
2,000 ppm KMS followed by air
dehydration)

Treatments” Fruittype®  Cultivars (CV)* Mean  Mean
(M (FT) (M (FT)
A\ Vv, V3 Vy Vs Vs \Y;
M;-AD (Control)  FH 563 574 536 522 548 542 563 550 59.8
DWF 562 573 536 521 547 542 563 549 59.8
WF 562 573 536 521 547 542 563 549 59.8
Mean 562 573 536 521 547 542 563 549
M,-ADg FH 563 575 537 522 549 543 565 551
DWF 56.3 575 537 522 548 543 564 550
WF 563 575 537 552 549 543 564 550
Mean 563 575 537 522 549 543 564 550
M;3-ADg FH 563 575 537 522 548 543 564 550
DWF 563 574 537 522 548 543 564 550
WF 563 574 537 522 548 543 564 550
Mean 563 574 537 522 548 543 564 550
M,4-OAD FH 69.0 695 693 656 672 625 647 668
DWF 689 694 693 656 672 625 646 667
WF 689 694 693 655 672 624 646 667
Mean 689 694 693 656 672 625 646 66.7
M;s-OADg FH 69.1 695 694 697 673 626 647 675
DWF 69.0 695 694 697 673 625 647 674
WF 69.0 694 693 696 673 625 646 674
Mean 69.0 694 694 697 673 625 647 674
Mean (CV) 613 622 599 583 598 575 597 59.8
Treatments” (T) Fruit type® (FT)  Cultivars (CV)* Mean Mean
(T) (FT)
V, V, Vi V., Vs Vi V,
M;-AD (Control) FH 78 64 95 81 83 51 45 71 5.9
DWF 78 63 95 81 82 51 45 71 59
WF 78 63 95 81 82 52 45 71 59
Mean 78 63 95 81 82 51 45 71
M,-ADg FH 80 65 97 82 85 53 47 72
DWF 79 65 97 82 84 53 46 72
WF 79 65 97 82 84 53 46 72
Mean 79 65 97 82 84 53 46 72
M;3-ADg FH 80 65 97 82 85 53 47 73
DWF 80 64 97 82 85 53 47 72
WF 80 65 97 82 85 53 46 73
Mean 80 65 97 82 85 53 47 13
M,y-OAD FH 42 37 47 44 43 36 28 39
DWF 41 37 46 44 43 36 28 39
WF 41 37 46 44 43 36 28 39
Mean 41 37 46 44 43 36 28 39
M;s-OADg FH 42 38 48 44 44 37 29 40
DWF 42 38 47 44 44 36 28 39
WF 42 38 47 44 44 36 28 40
Mean 42 38 47 44 44 36 28 4.0
Mean (CV) 64 53 76 66 68 46 39 59
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Table 6 Effect of different cultivars and dehydration treatments on sensory colour of dried apricots

Treatments” (T) Fruit type’® (FT) Cultivars (CV)* Mean (T) Mean (FT)
Vi V, V3 V, Vs Vs A\
M;-AD (Control) FH 53 54 5.4 5.5 5.7 54 5.5 54 71
DWF 52 5.8 53 5.5 5.6 53 54 54 7.2
WF 5.0 5.2 5.0 5.0 5.0 5.0 5.0 5.0 6.4
Mean 5.1 54 5.2 5.3 5.4 5.2 53 53
M,-ADg FH 7.5 7.5 7.2 7.3 7.3 7.2 7.2 7.3
DWF 7.6 7.5 7.1 7.2 7.3 7.3 7.2 7.3
WF 6.9 6.8 6.5 6.5 6.7 6.5 6.8 6.7
Mean 7.3 7.2 6.9 7.0 7.1 7.0 7.0 7.1
M;3-ADg FH 7.1 7.3 7.0 7.1 7.1 7.0 7.1 7.1
DWF 7.2 74 7.0 7.1 7.2 6.8 7.0 7.1
WF 6.8 6.7 6.0 6.0 6.5 6.5 6.5 6.4
Mean 7.0 7.1 6.6 6.7 6.9 6.7 6.8 6.8
M,4-OAD FH 7.8 8.0 7.6 7.3 7.7 7.4 7.6 7.6
DWF 7.9 8.0 7.7 7.4 7.9 7.6 7.8 7.7
WF 7.0 7.0 6.5 6.5 6.8 7.0 6.5 6.7
Mean 7.5 7.6 7.2 7.0 7.4 7.3 7.3 73
M;s-OADg FH 8.2 8.5 8.0 8.0 8.1 8.0 8.1 8.1
DWF 8.4 8.7 8.2 8.3 8.8 8.1 83 84
WF 7.3 7.5 7.0 7.0 7.2 7.0 7.0 7.1
Mean 7.9 8.2 7.7 7.7 8.0 7.7 7.8 79
Mean (CV) 7.0 7.1 6.7 6.7 7.0 6.8 6.8 6.9

CD 0.05
Treatment—0.05
Cultivar—0.06
Fruit type—0.04

*V1. New Castle, V,. Kaisha (Solan), V3. Kullu local, V4. Royal, Vs. Wild apricot (chulli), V. Nari, V5. Suffaida
$ FH Fruit halves, DWF Destoned whole fruit, WF Whole fruit, No of replications per treatment () =3

# AD (air dehydration - control), 4Dk (air dehydration of sulphited fruits), ADg (air dehydration of sulphured fruits), OAD (osmotic dehydration followed
by air dehydration), OADy (osmotic dehydration in sugar syrup containing 2,000 ppm KMS followed by air dehydration)

Complete Randomized Design (CRD) (Cochran and Cox
1967). Each treatment was replicated thrice.

Results and discussion
Physico-chemical characteristics of fresh apricots

The data on physico-chemical characteristics of fresh fruits of
apricot of different cultivars is presented in Table 1. Data
revealed that the fruit of Royal variety were larger in size
(4.6x4.7 cm) and weight (50.7 g). The moisture and TSS
content of the different varieties of apricots ranged from
79.5t0 85.1 % and 13.5 to 18.1°B, respectively. The titratable
acidity was recorded maximum for Kullu local (1.8 %) fol-
lowing New Castle (1.5 %) and minimum for Suffaida and

@ Springer

Nari (1.0 %). The reducing sugars contents of apricots ranged
from 4.7 to 7.8 %, with highest reducing sugars in New castle
and lowest in local variety of Kullu local (4.7 %). The total
sugars content among different cultivars ranged from 9.4 to
16.3 %, maximum sugars content in cultivar Kaisha. Dry
matter content among different cultivars of apricots ranged
from 15.0 to 20.5 % and recorded maximum (20.5 %) in
Suffaida and minimum (15.0 %) in Kullu local. Statistically
significant differences (P<0.05) were observed for moisture,
TSS, reducing sugars, total sugars and dry matter content of
different Indian cultivars (Table 1). This may be due to the
effect of agro-ecological region, as well as varictal
characteristics. The results for various attributes in the
present investigation for different varieties of apricots are in
close agreement with those reported earlier by Deshpande and
Salunkhe (1969) and Srivastava et al. (1992).
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Table 7 Effect of different cultivars and dehydration treatments on sensory taste of dried apricots
Treatments” (T) Fruit type’® (FT) Cultivars (CV)* Mean (T) Mean (FT)
Vi V, V3 V4 Vs Vs \%
M,-AD (Control) FH 6.7 6.8 6.7 6.5 6.6 6.7 6.8 6.7 74
DWF 6.7 6.8 6.8 6.7 6.7 6.8 6.9 6.8 7.5
WF 6.5 6.5 6.5 6.5 6.0 6.5 6.6 6.4 7.2
Mean 6.6 6.7 6.6 6.5 6.4 6.6 6.7 6.6
M,-ADg FH 6.8 7.0 6.5 6.8 6.7 7.0 7.0 6.8
DWF 6.9 7.2 6.6 6.8 6.7 7.0 7.0 6.9
WF 6.5 7.0 6.5 6.5 6.5 7.0 6.8 6.7
Mean 6.7 7.0 6.5 6.7 6.6 7.0 6.9 6.8
M;-ADg FH 7.0 7.3 6.8 6.7 6.6 7.0 7.0 6.9
DWF 7.1 74 6.9 6.7 6.7 7.1 7.2 7.0
WF 7.0 7.2 6.6 6.4 6.5 6.8 6.9 6.8
Mean 7.0 7.3 6.7 6.6 6.6 6.9 7.0 6.9
M4-OAD FH 8.2 8.7 8.2 8.3 8.4 7.8 7.7 8.2
DWF 8.4 8.5 83 8.5 8.5 7.9 7.8 83
WF 8.0 8.3 8.0 79 8.2 7.4 7.5 79
Mean 8.2 8.5 8.1 8.2 83 7.7 7.6 8.1
M;s-OADg FH 83 8.8 8.3 8.4 8.5 7.9 7.8 83
DWF 8.4 8.9 8.4 8.7 8.6 8.0 7.8 84
WEF 8.2 8.5 8.1 8.0 8.2 7.4 7.8 8.0
Mean 83 8.7 8.2 83 8.4 7.7 7.7 8.2
Mean (CV) 7.4 7.6 7.2 7.2 7.3 7.2 7.2 7.3

CD 0.05
Treatment—0.15
Cultivar—0.19
Fruit type—0.12

*V1. New Castle, V,. Kaisha (Solan), V3. Kullu local, V4. Royal, Vs. Wild apricot (chulli), V. Nari, V5. Suffaida
$ FH Fruit halves, DWF Destoned whole fruit, WF: Whole fruit, No of replications per treatment (1) =3

Number of sensory panelists used for sensory evaluation=10

# AD (air dehydration - control), 4Dk (air dehydration of sulphited fruits), ADg (air dehydration of sulphured fruits), O4D (osmotic dehydration followed
by air dehydration), OADy (osmotic dehydration in sugar syrup containing 2,000 ppm KMS followed by air dehydration)

Physico-chemical characteristics of dehydrated apricots

The yield of dried apricots among different cultivars ranged
from 23.2 to 31.3 %, with maximum yield of dehydrated
apricots in cultivar Kaisha following Suffaida (Table 2). Yield
of the dehydrated apricots when dried with different treat-
ments ranged from 23.9 to 32.6 %. The yield in fruits which
were dried osmotically in sucrose syrup followed by air drying
in the mechanical dehydrator was maximum and statistically
at par with My-OAD and Ms-OADgx while minimum and
statistically at par with air dried fruits (M;-AD, M,-ADg and
M;-ADg). There were significant differences between M, and
M;, My and M3, M5 and M;, Ms and M, as well as Ms and
M;. The increase in yield in osmo-air dried fruits is due to
penetration of sugar into the fruits (Togrul and Ispir 2007).

Yield of dehydrated products having different fruits types
ranged from 24.2 to 32.5 %, with maximum yield in whole
fruit (WF) and minimum in halves (FH) (Table 2). The differ-
ences among treatments, cultivars and fruit types were found
statistically significant in Table 2 (P<0.05). Bhatia (1976)
reported that dehydration of apricots gave 30-35 % yield for
WEF and 15-22 % yield for FH in apricot varieties of Ladakh
region. Almost similar results with slight variation for yield
has been earlier reported (Anonymous 1991). The yield of
whole dried apricot fruits (WF) is due to presence of seed
inside the fruits. Within cultivars, there is variation in weight
of seeds resulting variation in yield of dried apricots in differ-
ent cultivars. The variation in dry matter content of different
apricot cultivars might affect the yield of dried apricot among
different cultivars. Even the geometry of the different cultivars
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Table 8 Effect of different cultivars and dehydration treatments on sensory texture of dried apricots

Treatments” (T) Fruit type’® (FT) Cultivars (CV)* Mean (T) Mean (FT)
Vi V, V3 V, Vs Vs A\
M;-AD (Control) FH 6.5 6.6 6.4 6.5 6.4 6.5 6.4 6.5 75
DWF 6.5 6.5 6.5 6.6 6.5 6.5 6.5 6.5 7.6
WF 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.9
Mean 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
M,-ADg FH 7.5 7.6 7.3 7.0 7.2 7.1 7.1 7.2
DWF 7.7 7.5 7.4 7.0 7.4 7.3 74 7.4
WF 7.8 7.0 7.0 6.5 7.0 7.0 7.0 7.0
Mean 7.6 7.3 7.2 6.8 7.2 7.1 7.1 7.2
M;3-ADg FH 7.5 7.5 7.0 7.0 7.1 7.0 7.0 7.1
DWF 7.6 7.5 7.0 7.0 7.1 7.0 6.9 7.1
WF 6.5 6.8 6.5 6.5 6.6 6.0 6.0 6.4
Mean 7.2 7.2 6.8 6.8 6.9 6.6 6.6 6.9
M,4-OAD FH 8.3 8.5 8.1 8.0 8.1 8.2 8.2 8.2
DWF 8.5 8.5 8.2 8.3 8.3 8.2 83 83
WF 7.3 7.8 7.5 7.6 7.6 7.5 74 7.5
Mean 8.0 8.2 7.9 79 8.0 79 79 8.0
M;s-OADg FH 8.4 8.7 8.3 8.3 8.3 8.3 83 84
DWF 8.5 8.8 8.4 8.5 8.4 8.3 84 8.5
WF 7.5 7.6 7.4 7.6 7.7 7.5 7.5 7.5
Mean 8.1 8.3 8.0 8.1 8.1 8.0 8.0 8.1
Mean (CV) 7.4 7.5 7.2 7.2 7.3 7.2 7.2 7.3

CD 0.05
Treatment—0.06
Cultivar—0.07
Fruit type—0.04

*V1. New Castle, V,. Kaisha (Solan), V3. Kullu local, V4. Royal, Vs. Wild apricot (chulli), V. Nari, V5. Suffaida
$ FH Fruit halves, DWF Destoned whole fruit, WF Whole fruit, No of replications per treatment () =3

Number of sensory panelists used for sensory evaluation=10

# AD (air dehydration - control), 4Dk (air dehydration of sulphited fruits), ADg (air dehydration of sulphured fruits), O4D (osmotic dehydration followed
by air dehydration), OADy (osmotic dehydration in sugar syrup containing 2,000 ppm KMS followed by air dehydration)

of apricot fruits may affect the yield of the dehydrated apricots
because the geometry of fruits have effect on the sugar gain of
fruits, thus may effect the yield (Ispir and Togrul 2009).
Total soluble solids (TSS) of the dehydrated apricots when
dried with different methods ranged from 64.0 to 71.3 °B,
with maximum TSS in osmo-air dried apricots containing
2,000 ppm KMS in osmotic solution of 70°B (Ms-OADy)
and lowest in sulphited and air dried fruits (M,-ADyg)
(Table 3). The TSS of dried apricots of different cultivars
ranged from 63.6 to 69.7°B, with maximum TSS in cultivar
New Castle following Kaisha (69.11) and minimum in Nari.
The TSS of the dehydrated apricots having different fruit types
found to be non-significant (P<0.05). The variation in TSS
might be attributed to variation in the dry matter as well as
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TSS of the fresh fruits of different cultivars. Similarly total
sugars content of the dried apricots when dehydrated with
different treatments ranged from 54.9 to 67.4 %, with maxi-
mum total sugars in osmo-air dried apricots containing
2,000 ppm KMS in sucrose syrup (Ms-OADy) (Table 4).
Total sugars of dried apricots of different cultivars ranged
from 57.5 to 62.2 %, with maximum sugars in cultivar Kaisha
and minimum in Nari. The total sugars of the dehydrated
apricots having different fruit types found to be non-
significant. Variations in total sugars among different cultivars
of the apricots were reported earlier by Mehta et al. (1974).
Titratable acidity of the dried apricots of different cultivars
ranged between 3.9 and 7.6 %, with maximum titratable
acidity in Kullu local and minimum in Suffaida. The acidity
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Table 9 Effect of different cultivars and dehydration treatments on sensory overall acceptability of dried apricots
Treatments” (T) Fruit type’® (FT) Cultivars (CV)* Mean (T) Mean (FT)
\4 A\ Vs A\ Vs Vs A%/
M,-AD (Control) FH 6.2 6.3 6.2 6.2 6.2 6.2 6.2 6.2 7.3
DWF 6.1 6.4 6.2 6.1 6.3 6.2 6.3 6.2 7.4
WF 5.8 6.2 6.0 5.8 5.7 5.8 5.7 5.9 6.8
Mean 6.0 6.3 6.1 5.0 6.1 6.1 6.1 6.0
M,-ADg FH 7.3 74 7.0 7.0 7.1 7.1 7.1 7.1
DWF 74 74 6.9 7.0 7.1 7.2 7.1 7.2
WF 6.7 6.9 6.7 6.5 6.7 6.8 6.7 6.8
Mean 7.1 7.2 6.9 6.8 7.0 7.0 7.0 7.0
M;-ADg FH 7.2 74 6.9 6.9 6.9 7.0 7.0 7.1
DWF 7.3 7.4 7.0 6.9 7.0 7.0 7.0 7.1
WF 6.8 6.9 6.4 6.3 6.5 6.4 6.5 6.5
Mean 7.1 7.2 6.8 6.7 6.8 6.8 6.8 6.9
M4-OAD FH 8.1 8.3 7.9 7.8 8.0 7.8 7.8 8.0
DWF 83 83 8.0 8.0 8.2 7.9 8.0 8.1
WF 7.5 7.6 7.3 7.0 7.5 7.3 7.1 7.4
Mean 7.9 8.1 7.7 7.6 7.9 7.7 7.6 7.8
M;-OADg FH 83 8.6 8.2 8.2 83 8.1 8.1 83
DWF 8.4 8.8 83 8.5 8.6 8.1 82 84
WF 7.7 7.9 7.5 7.5 7.7 7.3 74 7.6
Mean 8.1 84 8.0 8.1 82 7.7 7.9 8.1
Mean (CV) 7.3 74 7.1 7.1 7.2 7.1 7.1 7.2
CD 0.05
Treatment—0.5
Cultivar—0.6

Fruit type—0.04

*Vy1. New Castle, V,. Kaisha (Solan), V3. Kullu local, V4. Royal, Vs. Wild apricot (chulli), V. Nari, V,; Suffaida
$FH: Fruit halves, DWF: Destoned whole fruit, WF: Whole fruit, No of replications per treatment (n) =3

Number of sensory panelists used for sensory evaluation=10

# AD (air dehydration - control), ADy (air dehydration of sulphited fruits), ADg (air dehydration of sulphured fruits), OAD (osmotic dehydration
followed by air dehydration), OADy (osmotic dehydration in sugar syrup containing 2,000 ppm KMS followed by air dehydration)

of the dehydrated apricots when dried with different treat-
ments ranged from 3.9 to 7.3 %, with maximum acidity in
products which were sulphured and air dried (M3-ADg) and
minimum in osmo-air dehydrated fruits (M4-OAD). Acidity
of the dried apricots having different fruit types was found
statistically non-significant (Table 5). The results of the pres-
ent investigation are in conformity as reported earlier by
Mehta et al. (1974).

Sensory characteristics of dehydrated apricots

The sensory colour/appearance of the dehydrated apricots of
different cultivars ranged from 6.7 to 7.1 (9 point Hedonic
scale), with maximum score in cultivar Kaisha following New
Castle and Wild apricot and minimum in Royal and Kullu
local. The sensory score for colour of the dehydrated apricots

dried by different methods ranged from 5.3 to 7.9, with
maximum colour in fruits dehydrated osmotically in sucrose
syrup containing 2,000 ppm KMS for 24 h following air
drying (M5-OADy) and minimum in control. The colour score
for different fruit types ranged from 6.4 to 7.2, with maximum
score in destoned whole fruits (DWF) following halves (FH)
and minimum in whole fruits with stones (WF) (Table 6). The
score for taste of the dehydrated apricots of different cultivars
ranged from 7.2 to 7.6 (9 point Hedonic scale), with maximum
score in cultivar Kaisha. The taste score of the dehydrated
apricots treated with different methods ranged from 6.6 to 8.2;
with maximum sensory taste in fruits dehydrated osmotically
in sucrose syrup containing 2,000 ppm KMS for 24 h follow-
ing air drying (Ms5-OADy) statistically at par with osmo-air
dried fruits (M4-OAD). The taste score for different fruit types
ranged from 7.2 to 7.5, with maximum score in destoned
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whole fruits following halves and minimum in whole fruits
with stones (Table 7).

The sensory texture of the dehydrated apricots of different
cultivars ranged from 7.2 to 7.5 (9 point Hedonic scale), with
maximum score in cultivar Kaisha (Table 8). The texture score
of the apricots dehydrated by different methods ranged from
6.3 to 8.1, with maximum texture score in osmo-air dried
fruits (Ms-OADg). Among different fruit types, the texture
score were found to be higher in destoned whole fruits and
statistically at par with halves (Table 8). The sensory score for
overall acceptability of the dehydrated apricots of different
cultivars ranged from 7.05 to 7.44 (9 point Hedonic scale),
with maximum score in cultivar Kaisha. Apricot fruits
dehydrated obtained maximum overall acceptability score
(8.07) when dehydrated using osmo-air dehydration method
(Ms-OADy). The overall acceptability score for different fruit
types ranged from 6.8 to 7.4, with maximum score in destoned
whole fruits following halves (Table 9).

Conclusion

Osmotic dehydration consisting of dipping prepared fruits in
70 °Brix sucrose syrup containing 2,000 ppm KMS for 24 h
followed by cabinet air drying to desired moisture (20 %) gave
better dried product with good colour and appeal. Dried whole
or halved fruits after removal of stones (DWF or FH) were
preferred over whole fruits with stones (WF) with respect to
appearance, texture and overall acceptability. Among different
cultivars of apricot; cv. Kaisha followed by New Castle were
found better with respect to yield as well as quality of dried
product. Furthermore, the quality of the osmo-air dried wild
apricot fruits was found to be statistically at par with the
quality of the osmo-air dried product obtained from cultivated
apricots. Therefore, wild apricot fruits can also be utilized for
preparation of acceptable quality of dried product by using
osmo-air dehydration methods.
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