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ABSTRACT

The influence of three hydrocolloids namely xanthan gum, pectin, and guar
gum at concentrations of 1.5% were studied to assess the cloud stability of sea
buckthorn squash. The prepared squash was subjected to physicochemical,
phenolic, antioxidant and sensory evaluation at 0, 30, 60 and 90 days of
storage. In general, there was an increase in TSS, reducing and total sugars
while decrease in acidity, ascorbic acid, carotenoids, phenolic compounds and
antioxidant activity was observed in prepared sea buckthorn squash than
pulp. During storage, sea buckthorn squash showed increase in acidity, TSS,
reducing and total sugars in all the treatments. The squash containing pectin
showed the high ascorbic acid content and squash containing guar gum
showed high carotenoid contents at the end of storage period. The prepared
squash treated with pectin and guar gum showed slight decrease in antioxidant
activity while as high loss of antioxidant activity was observed in xanthan gum
treatment at the end of storage. A declining trend was also observed in
phenolic compounds in all the treatments during storage. HPLC analysis
revealed that three phenolic compounds were present in pulp which was
significantly (p<0.05) reduced in all the treatments in squash during storage
period. Sea buckthorn squash containing pectin showed higher color and taste
values followed by guar gum and xanthan gum during storage.

Keywords: Antioxidants, ascorbic acid, HPLC, reducing sugars, sea
buckthorn

INTRODUCTION

Sea buckthorn (Hippophae rhamnoides L., family Elaeagnaceae) is a deciduous, thorny willow-like
plant species. Sea buckthorn is native to Asia and very large Eurasian area at different altitudes. It is
a unique plant currently domesticated in different countries particularly China, Russia, Finland,
Germany, France, Romania, India, Pakistan, Nepal, etc. (Selvamuthukumaran et al., 2007). Sea
buckthorn, also called the treasure of bio-activity substance, is rich in source of vitamin C, B, B», folic
acid, organic acids, amino acids, tocopherols, flavanoids, phenols, terpenes and tannins (Li and Wang,
1998). Its berries contain a large amount of sugars especially glucose, fructose and organic acids, viz.,
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malic, oxalic and tartaric acid (Kumar et al., 2011). It is rich in carotenoids like zeaxanthin, carotene,
cryptoxanthin, lutein, lycopene, etc. (Anderson et al., 2009). Ascorbic acid acts as a biological
antioxidant and its concentration in fresh sea buckthorn berries ranges between 200 to 400 mg 100 g*
(Rousi and Aulin, 1997). Because of rich source of phytochemicals, sea buckthorn is known to have
several beneficial health effects, such as reduction of cardiovascular risk factors, treatment of
gastrointestinal ulcers, therapy of skin disorders and remedy for liver cirrhosis (Eccleston et al., 2002;
Saggu et al., 2007). These beneficial effects have made sea buckthorn products valuable for medicinal
and cosmetic purposes.

Hydrocolloids are water soluble substances that have the ability to form gels when in contact
with water. Hydrocolloids are used in food applications because of their novel characteristics such as
thickener, gel, syneresis control, stabilizing emulsifier or suspension, as a coating and water binder
(Sadar, 2004). Hydrocolloids usually used in food industry are carboxymethy! cellulose, starch, pectin,
guar gum, xanthan gum, gelatin, etc. (Durand et al., 2003). Guar gum act as a thickener, and used in
sauces, gravies, and act as moisture retainer in cake, pie, donut and frozen foods (Labuza, 2011).
Xanthan gum is stable over a wide range of pH from 2 to 12 which has water binding capacity and
highly soluble in cold or hot water (Santos et al., 2000; Labuza, 2011). The pectin extracted from plant
cell wall is the most widely used as gelling and thickening agent in food. In jam and jellies pectin is
usually used as a thickening agent to change the texture or flow behaviour of final product (Javanmard
and Endan, 2010).

Some fruit products with pulp may precipitate after prolonged storage, and it is difficult to
maintain a homogenous suspension of fruit pulp. Hydrocolloids are incorporated in food products to
maintain turbidity and suspension in order to avoid separation. However, one of the main problems
with sea buckthorn squash is that even after prolonged storage, none or only a few smart cloud particles
should precipitate. The perusal of literature reveals that no report is available on the effect of using
hydrocolloids such as pectin, guar gum or xanthan gum gelling agent on sea buckthorn squash. The
present study was aimed to stabilize sea buckthorn squash by using hydrocolloids and evaluate the
effects of storage on physicochemical, phenolic, antioxidant and sensory properties of squash.

MATERIALS AND METHODS

Materials

Ripe sea buckthorn (Hippophae rhamnoides L.) berries were procured from Ladakh and kept frozen
at -20°C till further analysis. Pectin, guar gum and xanthan gum (Hi-Media) were used as stabilizers.
All the chemicals used in the present work were of analytical grade.

Preparation of sea buckthorn pulp

The defective, injured and malformed sea buckthorn berries were excluded and ripe ones were retained
for pulp extraction. The berries were washed under running tap water to remove any dirt, then crushed
in an electric grinder-cum-mixer and strained properly using stainless steel sieve 30 mesh. The pulp
obtained was kept under refrigeration till further use.

Development of sea buckthorn squash

The flow sheet for preparation of sea buckthorn squash is presented in Fig. 1. Squash was prepared by
mixing sea buckthorn pulp, sugar syrup and citric acid. The final squash characteristics were adjusted
to 1.0 % acidity and 45% TSS. Hydrocolloids viz., xanthan gum, pectin and guar gum at 1.5%
concentration were added to sea buckthorn squash for cloud stabilization. Sodium benzoate (600 ppm)
was added as preservative during product preparation. The squash was then hot filled in pre-cleaned,
sterilized glass bottles, capped, sealed, labeled and stored for 90 days under ambient conditions.
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Sorting, washing, peeling and coring

Slicing into pieces with stainless steel knife

Crushing slices in blender

Passing crushed mass through 30 mesh sieve

|

Preparation of acidified sugar syrup
Addition of hydrocolloids and preservative

Hot filing in bottles
Fig. 1: Flow diagram for preparation of sea buckthorn squash

Physiochemical analysis
Total soluble solids: A hand refractometer (Abbes refractometer) was used to determine total soluble
solids (TSS) as per the procedure given by AOAC (2005).

Titratable acidity: Titratable acidity was determined as per the procedure given by (Ranganna, 1986).
Acidity was calculated as citric acid by using following formula:

Titre value X normality of NaOH X eqivalent weight X volume made X 100

Acidity% =

Weight of sample X volume of aliquot x 1000

Reducing sugars: Reducing sugars was estimated by the Lane and Eynon method (Ranganna, 1986).
For this, 10 g sea buckthorn was crushed and mixed with distilled water and volume made upto 100
mL in a volumetric flask and neutralized with 1 N NaOH. After this, the final volume of solution was
made to 250 mL. To this solution, 2 mL of 45% lead acetate and 22% of potassium oxalate was added
to precipitate the excessive lead acetate and filtered. Then 50 mL filtrate was taken and titrated with
Fehling’s solution (A and B) on a hot plate till brick red colour appeared. At this point methylene blue
was added as an indicator and the total volume of sample consumed during titration was noted.

Total sugars: Total sugars were determined as per Lane and Eynon method (Ranganna, 1986). Aliquot
of 50 mL sea buckthorn was taken and 50 mL water and 5 g citric acid added to it. The solution was
neutralized with NaOH and then titrated with Fehling’s solution as mentioned above. Total sugars
were calculated using the formula:

Fehling factor x volume made x 100

% reducing sugars/ total sugars =
gsug g Titer value x weight of sample

Total carotenoids and ascorbic acid: Total carotenoids were analyzed as per the method of Rangana
(1986). Absorbance readings were performed using spectrophotometer at 452 nm. Ascorbic acid was
measured through titration method using 2, 6-dichlorophenol-indophenol. The results were expressed
in terms of mg 100 g,

Antioxidant _activity (DPPH): Antioxidant activity was assayed by DPPH (2, 2-diphenyl-1-picryl
hydrazyl) method (Brand-Williams et al., 1995) using spectrophotometer. The absorbance was
measured at 517 nm. The radical scavenging activity (antioxidant activity) was expressed as percent
inhibition of DPPH radical:
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% | = [(AB — AA) /AB] x 100
Where, AA is absorbance after sample incubation; and AB is the absorbance before sample addition
Total phenolic content: Total phenolic content was assayed spectrophotometrically by using Folin-

Ciocalteu’s reagent as per the procedure of Sharma and Gujral (2010). Total phenolic contents were
expressed in terms of mg gallic acid equivalent 100 g™ fresh matter (mg GAE 100 g™2).

Determination of phenolic compounds by HPLC

This method was based on Abad-Garcia et al. (2007) with slight modification. To characterize the
polyphenols compounds, reverse phase HPLC with photodiode array detection (DAD) was used based
on their ultra-violet spectra. All polyphenol standard solutions (ranging from 25 to 250 pg mL™) were
prepared in methanol and stored at 4°C in darkness. Chromatographic analysis was performed by
HPLC system, Jasco Corporation (Tokyo, Japan), equipped with a DAD detector, and controlled by
Empower software. An Atlantis C18 (150 x 4.6 mm) column with mobile phases A (acetic acid-water,
0.5: 99.5, v/v) and B (methanol) were used. The applied elution condition was in gradient mode, with
a flow rate of 1.0 mL min™ and injection volume of 10 uL. Phenolic compounds were monitored and
quantified at 280 nm.

Sensory evaluation
Sensory analysis of fresh sea buckthorn squash was carried out as well as the squash stored for 90 days
using 9-point Hedonic scale by semi-trained panel of 15 members. The trained taste panel consisted
of the staff members at the Department of Food Technology, SKUAST. The squash was evaluated for
sensory parameters such as colour and taste. Potable water was used for rinsing the mouth between
testing the samples.

Statistical analysis

All the analyses were carried out in triplicates and their mean values calculated. The significant
differences were obtained using SPSS Statistics (v. 250 16, Inc., Chicago, USA for one-way analysis
of variance, followed by Duncan’s multiple range test (p <0.05).

RESULTS AND DISCUSSION

Physicochemical properties

Total soluble solids (TSS) represent various organic acids present in soluble form. TSS was
significantly (p < 0.05) higher in squash in all three treatments as compared to the pulp (Table 1). The
increase in soluble solids was because of the incorporation of solids during squash preparation. During
storage, TSS content in squash showed significant (p <0.05) increase in all treatments (Table 2).
However, the addition of 1.5% xanthan gum caused a significant (p <0.05) increase in TSS content
(45.0-55.5° Brix) during storage. Increase in TSS appears due to the hydrolysis of polysaccharides to
simpler sugars during storage. Similar findings were reported in squash prepared from water melon
(Swamy et al., 2011).

The acidity of a food product represents the stability and shelf life of product. Acidity value of
squash is due to the organic acids naturally present in sea buckthorn fruit. The titratable acidity in
squash significantly (p < 0.05) decreased in all the treatments as compared to pulp (Table 1). However,
the acidity in squash increased significantly (p < 0.05) during storage period of 90 days in all the
treatments (Table 2). Incorporation of 1.5% pectin caused slight increase in acidity (1.0- 1.7%) among
all the three treatments during storage. Increase in acidity in all the three treatments might be because
of the oxidation of reducing sugars, acid formation and degradation of polysaccharide or by breaking
down of uronic acid and pectin substances (Igbal et al., 2001; Hussain et al., 2008). Similar findings
were reported by Swamy et al. (2011) for watermelon squash.
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Table 1: Physiochemical characteristics of fresh sea buckthorn pulp and squash

Parameters Fresh pulp Squash T1 Squash T2 Squash T3
TSS (°Brix) 10.03%+ 2.5 45.0°+4.0 45.0°°+4.0 45.0°+4.0
Titratable acidity (%) 2.1340.9 1.0°+0.00 1.0°+0.01 1.0°°+0.01
Total sugar (%) 4.24+1.4 42.8°45.1 37.5%+2.8 40.3%+4.2
Reducing sugar (%) 1.76% 0.1 33.8°+2.2 28.6°+2.8 32.5%+2.8
Ascorbic acid (mg 100 g%) 228.3°+10.6  150.3°+10.1 150.2*°+10.2 148.2°+10.2
Carotenoids (mg 100 g%) 75.3°40.9 72.0%+7.1 72.4°+6.1 73.3%46.2
Antioxidant (% inhibition) 87.15%+6.1 74.3%°46.2 85.4°+7.3 85.4°+6.3
TPC (mg GAE 100 g}) 6.12°+2.0 3.2%+0.5 3.4°+0.2 3.6°40.1
Protocatechinic acid (mg kg?) ~ 38.99°+5.0 28.99°+4.8 29.5°43.5 27.9¢+3.8
Quercetin (mg kg™) 13.19% +1.5 11.5°+1.2 11.4°1.3 11.5%¢+1.1
Kaempferol (mg kg ) 13.10°+ 1.0 7.4%+1.3 7.8°1.1 7.8%+1.2

The values indicate mean = standard deviation. The values with different lower-case letters in each column
are significantly (p < 0.05) different from each other; T1: Sea buckthorn squash with xanthan gum; T2: Sea
buckthorn squash with pectin; T3: Sea buckthorn squash with guar gum

Reducing sugars significantly increased in sea buckthorn squash as compared to the pulp (Table
1). This might be due to the inversion of non-reducing sugars into reducing sugars (Shreshta and
Bhatia, 1982). In addition, total sugars were also found significantly (p < 0.05) higher in sea buckthorn
squash than pulp which may be attributed to the partial hydrolysis of complex carbohydrates to sugars
(Barwal and Shrera, 2009). Similarly, significant increase in reducing sugars and total sugar contents
of sea buckthorn squash was observed in all the treatments during storage (Table 2). However, the
addition of 1.5% guar gum showed significant increase in reducing sugars (32.5-47.1%) and total
sugars (40.3-65.5%) among all the treatments during storage. Similar increases in total sugar content
of squash incorporated with mango juice has been reported by Deka and Sethi (2001).

Table 2: Effect of hydrocolloids and storage on physicochemical properties of sea buckthorn squash
Storage period

Hydrocolloid Conc.

Treatments (%) 0 day 30 days 60 days 90 days
Acidity (%)

Xanthan gum (T1) 1.5 1.0°+0.00 1.4°+0.01 1.6°+0.03 2.0° +0.04

Pectin (T2) 15 1.0a£0.01 1.3°+0.01 1.0°+0.02 1.7°+0.03

Guar gum (T3) 1.5 1.0™+0.01 1.2°+0.00 1.5°+0.05 2.6°+0.05
TSS (°Brix)

Xanthan gum (T1) 1.5 45.0°+4.0 45.5%4.1 50.5%5.8 55.5*+5.5

Pectin (T2) 1.5 45.0°+ 4.0 45.5°+4.0 45.9°+55 50.4°+6.5

Guar gum (T3) 15 45.0°°+4.0 455°+4.1 458"+ 4.1 50.5"+5.8

Reducing sugars (%)

Xanthan gum (T1) 1.5 33.8%+2.2 35.8%+2.6 37.1°+3.8 40.0°+4.6

Pectin (T2) 15 28.6"+2.8 35.8+2.6 37.9°+2.8 42.6°+4.1

Guar gum (T3) 1.5 325+ 2.8 38.5"+2.8 42.7°+3.9 47.1°+4.3

Total sugars (%)

Xanthan gum (T1) 1.5 42.8°+5.1 44.8°+ 4.1 47.8°+4.1 55.5° +5.5

Pectin (T2) 1.5 375 +28 452"+ 4.2 47.9°+4.2 54.4°45.6

Guar gum (T3) 1.5 40.3°+4.2 52.4°+4.4 55.7°+4.1 65.5°+5.8

Data are expressed as mean + standard deviation; The values with different lower-case letters in each column
are significantly (p < 0.05) different from each other; T1: Sea buckthorn squash with xanthan gum; T2: Sea
buckthorn squash with pectin; T3: Sea buckthorn squash with guar gum
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Table 3: Effect of hydrocolloids and storage on ascorbic acid and carotenoid content of sea
buckthorn squash

Storage period
0 day 30 days 60 days 90 days

Ascorbic acid (mg 100 g%)
Xanthan gum (T1) 1.5 150.32+10.1 145.3°+10.0 129.1°47.3 115.99+ 10.4

Hydrocolloid Conc.
treatments (%)

Pectin (T2) 1.5 150.2*+10.2  150.2a+10.0 136.2°+7.4 126.9 a* 10.5

Guar gum (T3) 1.5 148.2°+ 10.2 144°+10.2 130.3°+7.5 120.3° +10.1
Carotenoid content (mg 100 g%)

Xanthan gum (T1) 1.5 720 +7.1 67.4° +6.1 61.2°+6.2 44.0™ +4.5

Pectin (T2) 1.5 72.4°+6.1 66.4° +6.3 60.5° +6.1 44.8" +5.5

Guar gum (T3) 1.5 73.3° 6.2 65.3" + 6.4 61.2° +6.7 45.5% 5.1

Data are expressed as mean + standard deviation; The values with different lower-case letters in each column
are significantly (p < 0.05) different from each other; T1: Sea buckthorn squash with xanthan gum; T2: Sea
buckthorn squash with pectin; T3: Sea buckthorn squash with guar gum

Total carotenoids and ascorbic acid

Carotenoids are important food components due to their colour and nutritional value as provitamin A
apart from being strong antioxidants. Significant (p<0.05) reduction in total carotenoids was found in
sea buckthorn squash as compared to pulp (Table 1). A significant declining trend was also observed
in squash during storage in all the treatments (Table 3). Similar trends of declining in carotenoid
content of stored products were noticed by Verma and Sastry (1969) in orange squash and Krumreich
et al. (2018) in guava nectar. In present study, the addition of 1.5% pectin exhibited higher carotenoid
levels 44.8 mg 100 g* in sea buckthorn squash, followed by guar gum and xanthan gum which showed
45.5 and 44.0 mg 100 g* at the end of storage period.

Vitamin C is an important constituent of our nutrition due to its antioxidant property (Burdurlu
et al., 2006). Ascorbic acid in squash was significantly (p<0.05) reduced in all the treatments than pulp
(Table 1). Vitamin C is sensitive to light, heat and temperature, so is susceptible to loss. A significant
reduction in ascorbic acid content of sea buckthorn squash was found in all the treatments during
storage (Table 3). This reduction during storage could be attributed to the oxidation of ascorbic acid
to dehydro-ascorbic acid (Damame et al., 2002). The incidence of light in transparent glass packaging
and storage temperatures may also have caused decrease in vitamin C levels (Carvalho et al., 2005).
Barwal et al. (2002) reported decline in ascorbic acid in plum-seasoned squash during 6 months
storage. However, in present study, at the end of storage the addition of 1.5% pectin in sea buckthorn
squash caused high ascorbic acid content (126.9 mg 100 g*) as compared to xanthan and guar gum
(Table 3).

Antioxidant activity and total phenolic content

DPPH method has broadly been used to test the ability of chemical compounds to act as free radical
scavengers and to assess the antioxidant capacity of foods and plant extracts. Antioxidant activity and
total phenolic content of sea buckthorn pulp and squash incorporated with three hydrocolloids viz.,
pectin, guar gum and xanthan gum is presented in Table 1. Sea buckthorn squash had significantly low
antioxidant activity as compared to pulp. Significant reduction in antioxidant activity was found in sea
buckthorn squash during storage in all the treatments (Table 4). The reduction in antioxidant activity
is because of the loss of phenolic compounds, carotenoids and vitamin C during storage, which was
more severe in xanthan gum treatment (74.3-36.6%) than other treatments (85.4-76.6%) in pectin and
(81.4-66.6%) in guar gum. Decrease in antioxidant activity during storage has previously been
reported by Rababah et al. (2011a,b) in strawberry jam.
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Table 4: Effect of hydrocolloids and storage on antioxidant activity and total phenolic content
of sea buckthorn squash

Storage period

'I[-rlg/;:;)gﬁgmd Conc. (%) 0 days 30 days 60 days 90 days
Antioxidant activity (% inhibition)
Xanthan gum (T1) 1.5 743°+6.2 541°+51 443°+41  36.6+34
Pectin (T2) 15 854 +73 84.7%+6.2 84.2%+7.2 76.62+5.4
Guar gum (T3) 1.5 81.4°+6.3 80.3°+41 741°+6.2 66.6° + 6.4
Total phenolic content (mg GAE 100 g*1)
Xanthan gum (T1) 1.5 3.2+ 05 24°+0.6 2.0°+0.6 1.42+0.1
Pectin (T2) 1.5 3.6%+02 3.2°+08 24207 1.7%+0.2
Guar gum (T3) 1.5 3.4+01 29%+09 2.0°+05 1.2°+0.2

Data are expressed as mean + standard deviation; The values with different lower-case letters in each column
are significantly (p < 0.05) different from each other; T1: Sea buckthorn squash with xanthan gum; T2: Sea
buckthorn squash with pectin; T3: Sea buckthorn squash with guar gum

A significant reduction in total phenolic content was observed in sea buckthorn squash than pulp
(Table 1). The impact of hydrocolloids and storage on total phenolic content of squash is given in
Table 4. Total phenolic contents showed significant decrease in sea buckthorn squash during storage
in all the treatments. This could be due to the susceptibility of phenolic components to oxidation during
storage (Selvamuthukumaran and Farhath, 2013). Reduction in total phenolic content was more severe
in guar gum treatment (3.4-1.2 mg GAE 100 g*), followed by xanthan gum (3.2-1.4 mg GAE 100 ¢
1 and pectin (3.6-1.7 mg GAE 100 g?) during storage. A declining trend of total phenols in jamun
squash has been reported by Kannan and Susheela (2004) during the period of 6 months of storage.

Phenolics composition by HPLC

HPLC analysis of sea buckthorn samples showed the presence of three phenolic compounds, namely
protocatechinic acid, quercetin and kaempferol. Of these, protocatechinic acid was the highest
component in sea buckthorn pulp and squash. However, protocatechinic acid, quercetin and
kaempferol during storage were significantly reduced in sea buckthorn squash in all the treatments as

Table 5: Effect of hydrocolloids and storage on phenolic composition of sea buckthorn squash using
HPLC (mg kg?)

Storage period

Hydrocolloids treatments Conc. (%) 0 day 30 days 60 days 90 days
Protocatechinic acid

Xanthan gum (T1) 15 28.99%+48 26.99°+4.8 24.6°+2.2 18.4°+1.4

Pectin (T2) 1.5 29.50%+35 275435 24.80%+2.0  17.4°%15

Guar gum (T3) 15 27.9°43.8 25.9°43.8  22.6°+3.2 19.3%+1.6
Quercetin

Xanthan gum (T1) 15 11.5%+ 1.2 10.5%1.1  7.5%+1.2 5.4%+1.1

Pectin (T2) 15 11.4%°413  85°+15 7.7%+ 1.1 4.3°+1.4

Guar gum (T3) 1.5 11.5%+11 7416 5511 3.3%+1.1
Kaempferol

Xanthan gum (T1) 15 7.4%°+1.3 48+1.8  3.1°+0.06 1.9%+0.02

Pectin (T2) 1.5 7.8+ 1.1 6.0%41.6  4.7%+1.0 3.3%+0.01

Guar gum (T3) 1.5 7.80+1.2 47°+15  2.8°+0.1 1.4°40.02

Data are expressed as mean + standard deviation; The values with different lower-case letters in each column
are significantly (p < 0.05) different from each other; T1: Sea buckthorn squash with xanthan gum; T2: Sea
buckthorn squash with pectin; T3: Sea buckthorn squash with guar gum



Effect of hydrocolloids and storage sea buckthorn squash 17

7 = Xanthun gum
B
A =xXanthun gum 6 /,l_‘ - Pectin
g 4 \ #=Pectin y ¢ 2 Guargum
/ J
\\ Guar gum /& A\
. -~ /'/ <.' \
¢ / /B
4 /4 \ / \
¢ \. /s \
90 o v, 0 > ™ \0 90 o 4 0 \ n 0
W ¥
\‘\\
| W
60 Taste
Color
a b

Fig. 2: Effect on sensory parameters of sea buckthorn squash (colour and taste)

compared to pulp (Table 1). Sea buckthorn squash during 90 days storage revealed that more phenolic
compounds like protocatechinic acid, quercetin and kaempferol than in sea buckthorn pulp (Table 4).
After processing, considerable decrease in these phenolic compounds were observed during storage in
all the treatments. Decrease in phenolic components during storage may be due to the susceptibility of
these compounds to oxidation (Rababah et al., 2011b).

Sensory evaluation

Sea buckthorn squash was subjected to sensory analysis after chemical analysis to assess its acceptance
among consumers. Ascribed scores attributed to squash samples by trained taste panelists using 9-
point hedonic scale (1 = dislike extremely; 9 = like extremely). Colour of any product is an important
quality trait that directly reflects the extent of consumer preference and ultimate acceptance. Initially,
sea buckthorn squash containing 1.5% pectin showed significantly higher colour value (7.2) and
xanthan gum had lowest value (3.7) [Fig. 2a]. Taste value of squash containing 1.5% pectin also
showed initially high score (6.5) followed by guar gum (5.3) and xanthan gum (4.8) [Fig. 2b].
However, the colour and taste decreased significantly during 90 days storage. Decrease in colour score
with storage could be due to the non-enzymatic browning reaction and oxidation of phenolic
compounds. Decrease in taste during storage could be due to oxidative reactions within the product.

Conclusion: The preparation of sea buckthorn squash is a viable alternative as noticed from the
physicochemical, phenolic, antioxidant and sensory properties of product. These properties of sea
buckthorn squash were affected by hydrocolloids addition. Increase in TSS, reducing and total sugars
was observed in sea buckthorn squash than pulp. The sea buckthorn squash exhibited lower values of
ascorbic acid, carotenoids, phenolics and thus exhibited lower antioxidant activities as compared to
pulp. During storage, the squash containing pectin, in turn, showed higher stability of ascorbic acid
and phenolic compounds, which directly influenced the greater antioxidant activity when compared to
other treatments containing xanthan gum and guar gum. Hence, sea buckthorn berries have bio-
industrial potential and advanced research is desired for further improvement and betterment of value-
added products by utilizing the seasonal fruits like sea buckthorn.
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