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SUMMARY :

In recipe standardization of nectar from carrot and carrot-beetroot, the acceptance of carrot nectar was ranked
first and carrot-beetroot obtained second position in acceptance. The recipe containing 20 per cent pulp, 14 per
cent TSSand 0.3 per cent acidity was found best for nectar preparation from carrot. For carrot-beetroot nectar,
the recipe containing 20 per cent carrot pulp, 14 per cent TSSwith 1 per cent beetroot juice having 0.3 per cent
acidity wasfound the best. After standardization of recipe for nectar prepared from carrot and carrot-beetroot,
the acceptabl e nectar was kept for further storage study under ambient condition. Different preservativesi.e.,
potassium metabi sul phite and sodium benzoate were al so added to enhance the shelf-life of acceptable nectar.
Theobservationsfor sensory quditiesaswell asfor chemical composition wererecorded at 30 daysinterva. The
nectar prepared from carrot and carrot-beetroot remained acceptable only for 90 days under ambient condition.
Total solublesolids (TSS), B-carotene and sugar : acid ratio in nectar showed adecreasing trend with increasing
period of storage (0 to 90 days). The acidity, reducing sugar and total sugar in nectar showed an increasing trend
with increasing period of storage (0 to 90 days).While, non-reducing sugar content in nectar showed anincreasing
trend from O to 30 days of storage.
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Carrot (DaucuscarotaL.) isanimportant root vegetable
crop cultivated extensively in the country particularly
during winter season. The total area under carrot
cultivation in Chhattisgarh is 1157 ha and the production is
13101 metric tonnes (Anonymous, 2008). Carrot is known
for its B-carotene and carotenoids content besides appreciable
amounts of vitamin B, B,, B, B,, and minerals (Syed et al.,
1986). Carrot is known to reduce cancer in animals by 40 per
cent. Carrot juice, with its rapid alkalizing effect, helps in
controlling anaemia, liver trouble, acidosis, blood poisoning,
circulatory disorders and ulcers. It also helps in treatment of

ailments such as gall stones and gout. Carrot juice can also
be prepared but it is not consumed as such because of its
unacceptable (slightly bitter) taste and it needs special
attention for its processing to develop an acceptable beverage.
Processing of carrot juice in India has not received adequate
attention, though it is a vegetable of considerable economic
importance.

Beetroot (Beta vulgaris Linn.) is grown mainly in
kitchen and market gardens. It is eaten raw as salad, cooked
with other vegetables and used in the preparation of pickles
and chutneys. Hundred gram of edible portion of beet-root
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contains87.7gwater, 1.7 gprotein, 0.1 gfat, 8.8 g carbohydrates,
88 mgvitaminC, 0.8 gminerals, 1.0 mgiron, 0.04 mgthiamine,
0.09 mg riboflavin, 200 mg calcium, 55 mg phosphorus and
potassium 43 mg. Vegetable beverages have animportant place
because they are easily digestible, highly-refreshing, thirst-
guenching and nutritionally rich. Keeping inview the nutritional
value of both the vegetables, carrot and carrot-beetroot nectar
was prepared and kept for further storage under ambient
condition to study the changes in chemical composition of
preserved product.

EXPERIMENTAL METHODS

The present study was done on changes in chemical
composition of carrot and carrot-beetroot nectar during
storage under ambient condition was conducted at Fruit
Processing Laboratory of the Department of Horticulture,
Collegeof Agriculture, IndiraGandhi Krishi Vishwavidyalaya,
Raipur (C.G) during the year 2008-09.

Different recipes were prepared for carrot nectar and
carrot-beetroot nectar and organoleptically tested to find out
the acceptable recipe for preparation of beveragesfrom carrot
and carrot-beetroot. After the pulp/juice extraction, 20 per
cent pulp/juice of carrot and beetroot was taken as per the
treatments for nectar preparation. The preferable per cent of
TSSand 0.3 per cent acidity were maintained by addition of
sugar, citric acid and water for all the treatments. The bottles
of nectar beverage were kept at ambient condition for further
studies at 30 daysinterval. The recipe containing 20 per cent
pulp, 14 per cent TSS and 0.3 per cent acidity was found
acceptable for preparation of carrot nectar and 20 per cent
pulp, 14 per cent TSS with 1.0 per cent beetroot juice and 0.3

per cent acidity wasfound acceptablefor preparation of carrot-
beetroot nectar. The detail of treatments was as under:

T,:carrot pulp, T,: carrot pulp + 0.1 % KMS, T carrot
pulp+0.1%SB, T, carrot pulp+0.05%KMS+0.05% SB, T
carrot pul p+1%beetroot juice, T,: carrot pul p+1%beetroot juice
+0.1%KMS, T carrot pul p+1%beetroot juice+ 0.1 % SB, T
carrot pul p+1%beetroot juice + 0.05 % KM S+ 0.05 %SB.

The acidity of the pulp and nectar was determined by the
procedure given by Ranganna (1997).Total soluble solids
(TSS) of carrot pulp and nectar were determined with the help
of hand refractometer. Sugars were determined by the method
of Lane and Eynon as described by Ranganna (1997). Non-
reducing sugar was determined by subtracting the value of
reducing sugar from total sugar. The sugar: acid ratio was
determined by dividing TSS of the pulp or nectar with acidity
of pulp or nectar. Data recorded on various aspects in the
laboratory were subjected to statistical analysis of variance
as given by Steel and Torrie (1981).

EXPERIMENTAL FINDINGSAND ANALYSIS

Data with respect to effect of different treatments on
the acidity of carrot and carrot-beetroot nectar under ambient
condition of storage are presented in Table 1. It isvivid from
the datathat acidity of nectar showed an increasing trend with
increasing period of storage (0 to 90 days). A non-significant
difference in acidity was observed at the time of preparation.
The acidity of nectar was found to be significant between the
treatments from 30 to 90 days of storage. The increase in
acidity of nectar during storage may be due to formation of
organic acids. Similar findings have al so been reported in guava

Table 1: Effect of different preservative treatments on acidity (%) and TSS (%) in carrot and carrot-beetroot nectar during storage under

ambient condition

Acidity (%) TSS (%)

Treatments Storage period (in days) Storage period (in days)

0 30 60 90 Mean 0 30 60 0 Mean
T, (carrot pulp) 0.30 039 045 071 046 14 1387 1363 1357 1377
T, (carrot pulp + 0.1 % KMS) 0.30 039 059 070 050 14 1357 1350 1347 1364
Ts(carrot pulp + 0.1 % SB) 0.30 038 063 072 049 14 1383 1363 1357 1376
Ta(carrot pulp + 0.05 % KMS + 0.05 % SB) 0.30 041 063 063 049 14 1383 1377 1363 1381
Ts(carrot pulp+1%beetroot juice) 0.30 039 056 078 051 14 1387 13.63 1357 1377
Te (carrot pulp+1% beetroot juicet+0.1 % KMS) 0.30 034 059 068 048 14 1390 1373 1357 13.80
T+ (carrot pulp+1%beetroot juice + 0.1 % SB) 0.30 037 057 070 049 14 1390 1373 1340 1376
Tg(carrotpul p+1%beetrootjuice+0.05% KM S+0.05 % SB) 0.30 039 059 072 050 14 1383 1360 1333 13.69
Mean 0.30 038 058 071 049 14 1383 1365 1351 1375
SE+ 001 001 0.01 0.06 0.05 0.05
C.D. a (P=0.05) NS 0.03 0.05 0.06 NS 019 0.15 0.15

NS=Non-significanct
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beverages (Choudhary et al., 2008; Baramanray et al., 1995
and Karaand Tandon, 1984), RT Sand nectar from litchi (Singh,
1988) and (Wasker and Khurdiya, 1987) from phal sanectar.
Data recorded on the effect of different treatments on
total soluble solids of carrot and carrot-beetroot nectar stored
under ambient condition are presented in Table 1. It isapparent
from the datathat total soluble solids content in nectar showed
a decreasing trend with increasing period of storage (0 to 90
days). The total soluble solids content of nectar showed non-

significant differences at thetime of preparation (0 day), while
it was found significant from 30 to 90 days of storage. In
conformity of present findings, the decreasing trend of TSS
was reported by Kalra and Tondon (1984) in guava nectar.
Data pertaining to effect of different treatments on -
carotenein nectar of carrot and carrot-beetroot during ambient
storage condition are presented in Table 2. It is evident from
the datathat -carotene content in nectar showed a decreasing
trend withincreasing period of storage (0 to 90 days). Thedata

Table 2: Effect of different preservative treatments on -carotene (mg/100 ml) and sugar : acid ratio in carrot and carrot-beetroot nectar during

storage under ambient condition

B-carotene (mg/100 ml) Sugar : acid ratio
Treatments Storage period (in days) Storage period (in days)
0 30 60 90 Mean 0 30 60 0 Mean

T, (carrot pulp) 0.89 0.87 081 078 084 4667 3527 3029 1920 3286
T, (carrot pulp + 0.1 % KMS) 0.87 0.83 079 077 082 4622 3508 2302 1925 30.89
Ts(carrot pulp + 0.1 % SB) 0.87 0.85 078 079 082 4742 3649 2177 1879 3112
Ta(carrot pulp + 0.05 % KMS + 0.05 % SB) 0.88 0.86 080 078 083 4622 3390 2199 2156 3092
Ts(carrot pulp+1%beetroot juice) 0.86 0.86 081 075 082 4623 3588 2459 1747 3104
Te (carrot pulp+1%beetroot juice +0.1 % KMS) 0.84 0.82 083 074 081 4667 4097 2315 1996 3269
T (carrot pulp+1%beetroot juice + 0.1 % SB) 0.88 0.83 082 071 081 4667 3726 2423 1917 31.83
Tg (carrot pulp+1%beetroot juice + 0.05 % KM S+0.05 %SB) 0.86 0.83 081 077 082 4743 3520 2293 1847 3101
Mean 0.87 0.84 081 076 082 4669 36.26 2400 1923 3155
SE+ - 0.01 001 0.01 - - 101 068 058 -
C.D. a (P=0.05) 0.03 0.03 0.02  0.04 - NS 303 205 173 -
NS=Non-significant
Table 3: Effect of different preservative treatments on sugar contents in carrot and carrot-beetroot nectar during storage under ambient
condition

Reducing sugar (%) Non-reducing sugar (%) Total sugar (%)
Treatments Storage period (in days) Storage period (in days) Storage period (in days)

30 60 90 Mean 0 30 60 90 Mean 0 30 60 90 Mean
T1 2.33 240 242 2.68 2.46 6.82 8.87 8.73 10.06 8.62 9.14 11.27 1115 1274 11.06
T, 221 247 255 2.63 247 771 1050 9.76 1003 950 992 1297 1231 1266 11.97
Ts 2.37 2.63 2.76 2.93 2.67 7.18 1045 1050 10.10 9.56 9.55 13.08 1326 13.04 1223
T 259 251 262 2.79 2.63 702 875 1003 9.0 8.85 961 1127 1265 1239 1148
Ts 212 242 2.66 2.86 252 7.62 9.60 9.33 10.03 9.15 9.74 1202 1198 1288 1166
Te 218 261 271 2,97 2.62 755 990 1009 1111  9.66 973 1251 1281 1409 1229
T7 211 240 278 2.88 254 794 794 974 1066  9.07 1005 1034 1253 1354 11.62
Ts 2.15 251 2.67 2.90 2.56 7.58 1035 873 10.60 9.32 9.74 1286 1141 1350 11.88
Mean 2.26 249 2.65 2.83 2.56 7.43 9.55 9.61 10.27 9.22 9.69 12.04 1226 1311 1177
SE+ 0.06 0.05 007 0.07 - 016 032 034 037 - 0.16 0.32 0.31 0.34 -
(CPE(?.IOS) 0.18 0.16 0.21 0.22 - 0.48 0.95 1.03 111 - 0.49 0.97 0.94 1.03 -

T,. carrot pulp; T carrot pulp + 0.1 % KMS; T3, carrot pulp + 0.1 % SB; T, carrot pulp + 0.05 % KM S + 0.05 % SB; Ts. carrot pulp+1% beetroot juice;
Te: carrot pulp+1% beetroot juice +0.1 % KMS; T7. carrot pulp+1% beetroot juice + 0.1 % SB; Tg. carrot pulp+1% beetroot juice + 0.05 % KMS + 0.05 %SB
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on B-carotene content differed significantly between the
treatments from 0 to 90 days of storage. The results reveaed
that throughout the storage period, there was degradation in
the B-carotene. The decrease in B-carotene during storage
period might be due to its unstable and photosensitive nature.
Similar observation was made by Saravanan et al. (2004) in
papaya nectar during storage period. The degradation in total
carotenoids was also observed by Deka et al. (2005) in
mango-pineapple spiced beverages and Tandon et al. (2007)
in bael-papaya blended RT S beverages.

Data pertaining to effect of different treatments on the
sugar: acid ratio of nectar of carrot and carrot-beetroot during
ambient storage condition are presented in Table 2. Data
revealed that sugar: acid ratio in nectar showed a decreasing
trend with increasing period of storage (O to 90 days). The
ratio showed non-significant difference at the time of
preparation. The ratio differed significantly from 30 to 90
days of storage. The lower sugar:acid ratio was due to lower
TSS and/or higher acidity of prepared product. It is aso an
important trait of acceptable quality upto a certain limit.

Data obtained pertaining to effect of different treatments
on reducing sugar in the nectar of carrot and carrot-beetroot
under ambient condition storage are presented in Table 3. It
isapparent from the data that reducing sugar content in nectar
showed an increasing trend with increasing period of storage
(O to 90 days). The data on reducing sugar content differed
significantly between the treatments from 0 to 90 days of
storage. The increased level of reducing sugar was probably
due to gradual loss of moisture and hydrolysis of
polysaccharides into sugars. Similar findings have also been
reported in beverages of guava (Choudhary et al., 2008;

Baramanray et al., 1995; Khurdiya and Sagar, 1991), mango
nectar and RTS (Jainet al., 1996 and Jain et al., 1997), papaya
nectar (Saravanan et al., 2004) and bael beverages (Vermaand
Gehlot, 2006).

Data with respect to non-reducing sugar as influenced
by different treatments under ambient storage condition of
carrot and carrot-beetroot nectar are presented in Table 3. It
is evident from the data that non-reducing sugar content in
nectar showed an increasing trend from O to 30 days.

Data recorded with respect to effect of different
treatments ontotal sugar in nectar of carrot and carrot-beetroot
during ambient storage condition are presented in Table 3. It
isvivid from the datathat total sugar content in nectar showed
an increasing trend with increasing period of storage (0 to 90
days). The data on total sugar content differed significantly
between the treatments from 0 to 90 days of storage. The
increased level of total sugar was probably due to conversion
of starch into simple sugar. Similar finding have also been
reported in beverages of guava (Choudhary et al., 2008;
Baramanray et al., 1995), date juice RTS beverage (Godara
and Pareek, 1985), papaya nectar (Saravanan et al., 2004),
mango-pineapple spiced beverages (Deka et al., 2005), bael
beverages viz., RTS, nectar and sguash (Verma and Gehlot,
2006) and value-added products from sapota (Sudha et al.,
2007).
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