Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(5):862-866

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Estimation of reducing sugar by acid hydrolysis oblack grape
(Vitisvinifera L.) peels by standard methods

S. Chandraju*’, C. S. Chidan Kumarand R. Venkatest

'Department of Studies in Sugar Technology, SiriShWeshwaraya Post-graduate Center, University of
Mysore, Tubinakere, Mandya, Karnataka, India
’Department of Engineering Chemistry, Alva’s Inséitaf Engineering & Technology, Shobhavana
Campus, Visvesvaray Technological University, MiMoodbidri, South Canara Dt, Karnataka, India

ABSTRACT

Black grape peels (Vitis vinifera L.) are polysaadbe source that can be converted to reducing sugkack grape
peels was hydrolyzed using (0.2N) sulphuric aciteatperature of 65-70°C. It was observed that tbgradation
has significant effect with respect to amount @l peken and in turn sugar yield is around 40-5@%ch which is
estimated by Bertrand’s, Benedict’s and Lane-Eyethod.
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INTRODUCTION

Black grape Vitis viniferaL.) is one of the world’s largest fruit crops. Wirbroduction of grape was 67 million
metric tonnes from 7.3 million hectares in 2007adk grape contains the solid waste with extremden@®duction
as high as 20% generally consists of skins andsseéhe product produced from black grape wastheshlack
grape seed oil, which has many nutritional propsrtike Cholesterol free, low in saturated fatstams linoleic
acid and high-density lipoprotein, and rich in Vita E and antioxidants [1]. In India, black grapes seasonal and
extensively available during summer. It contaimvdinoids and they are phytonutrients that givevtheant purple
color to black grapes, grape juice and red wine stihonger the color, the higher the concentraifdtavonoids [2].

Polyphenol compounds are of great importance asl faond drink products derived from plant, since ¢hes
compounds are responsible for their organoleptaperties, makes their analysis of considerableréste The
consumption of foods rich in polyphenols helpshia prevention of cardiovascular diseases (CVD}agetypes of
cancer and other diseases related to aging, beoétlssir antioxidant properties [3]

Black grapes has excellent sources of manganesgamttisources of vitamin B6, thiamin (vitamin Bfptassium,
and vitamin C. Health benefits of black grapestidel its ability to treat constipation, indigestidatigue, kidney
disorders, macular degeneration and preventioratafract. Black grapes, is one of the most delicfouits, which
contain rich sources of vitamins A, C, B6 and felat addition to essential minerals like potassigai¢ium, iron,
Phosphorus, magnesium and selenium.
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Black grapes contain flavonoids that are very péulexntioxidants, which can reduce the damage chbsefree
radicals and slacken ageing. Good blood and botgesuit is also a quick source of energy.[4]

The great advantage of wine as a matrix for polgplein the diet is that in wines they are presersluble state
and are hence more biologically available, in asttwith plant foods that contain their polyphecoimpounds in
polymeric, insoluble or strongly bonded forms amne thus less available for absorption. Most of st research
dealing with the analysis of polyphenols [5]

The black grape peels suppress the immune systent {fsets the mineral relationship in the body gugar can
increases fasting levels of glucose [8], and alsgas contribute to the reduction in defense agdiastterial
infection [9].

The importance of estimation of reducing sugar fitwack grape peel was various kinds of sugars amgpound

sugars are involved in bodily functions and as sewf energy. Sugars are used as raw materiatgahfrocessing
and pharmaceutical industries. More over utilizataf the agro-industrial wastes for sugar produrctidll be of

immense benefit at preventing the pollution hazasisciated with these waste.

EXPERIMENTAL SECTION

REAGENTS USED

* Fehling A,

* Fehling B,

» Methylene Blue indicator.

» Benedict’'s quantitative reagent
 Ferric Alum: KMnO4

» Oxalic acid (AR)

The hydrolysis of black grape peels was carriedwotht constant stirring using 50 ml of 0.2N sulpicwacid in a hot
plate, equipped with a temperature controller, ematinuously shaken during the operation. InitigBpmL of 0.2

N sulphuric acid solution (20 mesh) black grapelpeecre put into a beaker and kept on hot plate ted
temperature of the mixture was maintained to al8&70°C. The reaction was expected to be at constan
temperature (isothermal), but before that tempesatuas achieved, reaction has occurred. It wasraleagd to
bring the pH to 7 by the addition of calcium caraten and activated carbon, followed by filtrationheT
concentration of reducing sugar was analyzed bydl@wving standard procedures (i, ii and iii).

(i) Bertrand’s method [10] is based on the reducingaatf sugar on alkaline solution of tartarate céerpwith
cupric ion; the cuprous oxide formed is dissolvedvarm acid solution of ferric alum. The ferric milus reduced to
FeSQ which is titrated against standardized KMnQu equivalence is correlated with the table tbtge amount
of reducing sugar. This is based on the alkalinetism of tartarate complex of cupric ion.

(ii) In Lane-Eynon method [11] sugar solution is takem iburette and known volume of Fehling solutiotalen
in conical flask. This is titrated at a temperat6f70°C. Titration is continued till it acquiresvary faint blue
color. At this stage 3 drops of methylene blue dathr is added. The dye is reduced to a colorlesspound
immediately and the end point is changing of blueed. In this method it is susceptible for integfece from other
type of molecules that act as reducing agent.

(i) In Benedict's method pipette out benedict’'s quatitie reagent in to a clean conical flask. The eot#t were
heated to a temperature of 60-70°C. Then it iatéitt against unknown sample solution till the apmaze of chalky
white precipitate. a visual clear end point whioms blue to white by using potassium thiocyanatékvconverts
the red cuprous oxide to white crystals of cupthisgcyanate; it helps in visual view [12].

CHEMICAL REACTIONS
Cu' (Red precipitate}>CuSCN (White precipitate)
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Ferro cyanidehelps to prevent the deposition of cuprous oxide dissolveand thicyanate helps to convert r
cuprous oxide to white crystals of cuprous thioate

R-CHO+Cd" + 50H — CuwO + {Different species of oxidized sug

The cuprous oxide thus formed dissolved in warm acid solution of ferric alum.éeTferric alum is reduced 1
FeSQ andis titrated against KMny,

CwO + Fg (SQy); + H,SO;—2CuSC, + 2FeSQ + H,0
10FeSQ + 2KMNnOs#+H,SO,— K,SC,+ 2MnSQ, + 5Fg (SQy); +8H,0
RESULTS AND DISCUSSION

By varying the amount of blaajrape(Vitis viniferalL.) peels (1, 2, 3, 4 and 5gj constant temperature ~70°C)
and concentration of sulphuric acid is 0.2N is dix@nstant. The experiment resulted in the dateddicing suga
concentrations at 3 hour from Benedict's method(0.521,1.042,1.562,2.082 aRdb06g), Bertrand’
method(0.502,1.004, 1.542, 2.064, and 2.512g) aade-Eynon method{.501,1.002,1.506,2.005and 2.51
respectively. Were reported beldwble 1 and there corresponding data are ptbtkdnich are shown ifigures 1, 2
and 3.

Table 1: Amount of Reducing Sugar Estimated by diérent method:

Weight of Black grap: Benedict's Bertrand's LaneEynon
(Vitus Vinifera. L) Peels (¢ Method(q) Method(g) method(g)
1.01 0.521 0.502 0.501
2.00z 1.042 1.004 1.002
3.021 1.562 1.542 1.506
4.004 2.08: 2.06¢ 2.00¢
5.00z2 2.60¢ 2.51Z 2.517
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Figure 1: Estimation of reducing sugar by Benedict's metbd
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Figure 2: Estimation of reducing sugar by Bertrand’s method
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Figure 3: Estimation of reducing sugar by Lane-Eynon's method
CONCLUSION

A fruitful and economic industrial application wapplied in this currenwork. Base on the above studies, a
standard method for the estimatiofireducing sugar has been developed.While therecane sises generally, in tl
production of wine but still it isonsiderd a waste product. In thigork, we have applied simple hydrolysirocess
to obtain reducing sugawhich is very good consumable sce of energy and runs up to-50% which is
authentically reported by analytical standard pdaces in an economicway [13, 14].
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