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AB STRACT: Grape juice res i due i.e. peel and seeds were dried in a cab i net drier at 60oC for 5
hours.   Dried grape peel and seed pow der were uti lized in the bread and muf fins, which were
found to be rich in to tal phe no lic com pounds, anthocyanins and ascor bic acid.  On ad di tion of
grape peel and seed pow der to the bread at 2 per cent and 4 per cent in each there was in crease
in weight, vol ume, spe cific vol ume. The shelf life of bread with grape peel and seed pow der was
more than con trol. The ap pear ance, col our, tex ture and taste of bread and muf fins with grape

peel and seed pow der was more eye ap peal ing than con trol with higher sen sory scores. 
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Grape (Vitis vinifera), ba si cally a sub- trop i cal
crop, is cul ti vated in an area of 64.3 thou sand ha
with a to tal pro duc tion 1,630.7 thou sand tons and
pro duc tiv ity of 25.4 tons/ha. Be cause of spe cial
ar bour train ing sys tems pro vided for grape
cul ti va tion in In dia, pro duc tiv ity is high est among
the grape grow ing coun tries of the world.

Grapes, the ed ible fruit of the grape vine, are a
prime ex am ple of a true berry. A berry in bo tan i cal
terms is a class of fleshy fruit lack ing a stony layer,
with the fruit wall be ing fleshy or pulpy (Rob in son,
12). Grapes grow in bunches which vary in size and 
shape de pend ing on the grape va ri ety (Galet, 4)
with varying colours from green to yel low, pink,
crim son, dark blue, and black, with the ma jor ity of
grapes be ing yel low or very dark pur ple (Rob in son, 

12). 

The sig nif i cant parts of the berry are the flesh,
skin, and seeds (Rob in son, 12). The flesh or pulp is
the bulk of the berry. The pulp con tains the juice in
vac u oles of pericarp cells (Mul lins et al., 11). A
cen tral core of vas cu lar strands con nects to a mesh
of veins that en cir cles the outer edge of the flesh
like a “chicken-wire” cage. The grape skin is a
tough en vel op ing layer around the grape that holds
it to gether. The out side layer, or bloom, con sists of
waxy plates and cutin, which re sist wa ter, fun gal
spore growth and other bi o log i cal in fec tions.

Be low the bloom are the cell lay ers that form the
skin and con tained within these lay ers are
con cen trated ca rot en oids, xan tho phylls and
anthocyanins (Mul lins et al., 11). Tan nins, along
with a sig nif i cant amount of the grapes fla vor
com pounds, are also lo cated in the skin. Seeds
con tain tan nins, mostly pro-anthocyanidins, which
if crushed, con fer a bit ter taste (Rob in son, 12).

Dis posal of grape pomace, the waste
gen er ated dur ing wine  mak ing, has posed a ma jor
chal lenge for win er ies. Dur ing wine pro duc tion,
wine grapes are har vested and pressed to ex tract
juice for fer men ta tion. As a re sult of press ing, the
skins, stems, and seeds are left be hind as waste.
Re moval of this pomace is costly and if the pomace
is not treated ef fec tively, it can ini ti ate a num ber of
en vi ron men tal haz ards, rang ing from sur face and
ground wa ter con tam i na tion to foul odours (Bonilla 
et al., 2).

Win ery waste can also have an en vi ron men tal
im pact through the in crease of the chem i cal ox y gen 
de mand (COD) and bio chem i cal ox y gen de mand
(BOD) within wastewater streams. The high COD
and BOD lev els of the grape pomace orig i nate from 
their high pol lu tion loads and high con tent of lipids
and other or ganic sub stances such as sug ars,
tan nins, polyphenols, poly al co hols and pectins
(Schieber et al., 14). Due to the en vi ron men tal
prob lems that these high COD and BOD cause, it is
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ben e fi cial for win er ies to find other ap pli ca tions for 
their grape pomace waste other than an i mal feeds or 
fer til iz ers (Inbar et al. 6). To help al le vi ate the
is sues as so ci ated with grape pomace, its use in
al ter na tive ap pli ca tions has been ex plored.
Ap pli ca tions have in cluded the pro duc tion of
value-added prod ucts such as di etary sup ple ments
for dis ease pre ven tion (Shrikhande, 15), grappa
(grape pomace al co hol) pro duc tion (Hang and
Woodams, 5), laccase (Moldes et al., 10) and
pullulan (Israilides et al., 7) pro duc tion. In ad di tion
to find ing a pro duc tive use for a waste prod uct,
these prod ucts have been pro duced in re sponse to a
chang ing con sumer de mand for nat u rally
pro cessed, ad di tive-free, and safe prod ucts.
Con sum ers tend to pre fer safe, tra di tional prod ucts,
which are pro moted as “nat u ral” and with out other
ad di tives (Bi anco and Uccella, 1). Thus, the
sub sti tu tion of cur rently used syn thetic food
an ti ox i dants by ones pereceived as “nat u ral” by
con sum ers in ter ests the re search com mu nity. The
mar ket de mand for nat u ral an ti ox i dants rather than
chem i cal an ti ox i dants added to baked prod ucts has
di rectly in creased the de mand for novel
polyphenolic con tain ing in gre di ents. As part of this 
trend, the for ma tion of an ti ox i dant rich flours
milled from dried grape waste and the sub se quent
in cor po ra tion of these flours into baked foods is a
prom is ing op tion.

The bak ing mar ket is an im por tant seg ment
within the food and bev er age in dus try. The ma jor
prod ucts mar keted within this in dus try in clude
bread, morn ing goods, bis cuits, cakes, and past ries
(Gale, 3). Con sum ers are in creas ingly con cerned
about their health and are aware of the re la tion ship
be tween nu tri tious food and op ti mal health.
In creas ing con sumer de mand for healthy and
con ve nient food has caused the bak ing in dus try to
search for in no va tive yet func tional in gre di ents,
which will al low them to cap i tal ize on the cur rent
mar ket trends.

Var i ous con cerns have caused con sum ers to
closely mon i tor their di etary re quire ments. The
ris ing in ci dence of health con di tions such as

obe sity, di a be tes and car diac prob lems, con cerns
over phys i cal ap pear ance and the in creas ing price
of health care have all con trib uted to the de mand
for health ier bak ery prod ucts (Lem pert, 9). One
way to cre ate a health ier bak ery prod uct with an
en hanced nu tri tional pro file is through the ad di tion
of func tional in gre di ents such as phytosterols,
multigrain, prebiotics, mul ti vi ta mins, and
polyphenolics.

Grape seed flour has been shown to be rich in
polyphenolic com pounds and be cause of this
pro file, a grow ing de mand ex ists for the in clu sion
of this flour into pro cessed foods. Proantho-
cyanidins are the ma jor polyphenols found in red
wine and grape seeds with grape seeds be ing rich
sources of monomeric phe no lic com pounds such as 
(+)-catechin, (-)-epicatechin, (-)-epicatechin-3-o-
gallate, and dimeric, trimeric, and oligomeric
procyanidins (Saito et al., 13). How ever, there is
con cern that food prep a ra tion pro cesses such as
bak ing cause a loss of some of the health ben e fits
through phytochemical loss (Wang and Zhou, 17).
Thus it is crit i cal to con sider the chem i cal changes
which oc cur dur ing food prep a ra tion.

The antioxidative prop er ties of grape peel and
seed, cou pled with an in creased in ter est by
con sum ers in wheat-based prod ucts con tain ing
value-added in gre di ents, pres ent a sig nif i cant
op por tu nity for re search and de vel op ment with the
ob jec tives- to de velop bak ery prod ucts by uti liz ing
grape peel and seeds, and to study the shelf life of
the prod ucts

MA TE RI ALS AND METH ODS

Raw ma te ri als-flour, sugar, salt, yeast and
other in gre di ents for prod uct prep a ra tion was
pro cured from lo cal mar ket. Grapes (Punjab
Purple) variety was procured from Department of
Fruit Science, PAU, Ludhiana. Grape juice was
extracted by using mechanical type of juice
extractor. Bread was pre pared af ter in cor po ra tion of 
grape peel and seed pow der such at lev els of 0-4 per 
cent and packed in dif fer ent pack ag ing ma te ri als
(Low Den sity Poly eth yl ene and Poly propy lene)
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which were stored un der am bi ent (30±1ºC)
con di tions. De ter mi na tion of physico-chem i cal
char ac ter is tics of raw ma te ri als was done us ing
stan dard pro ce dures (AACC, 2000). Prod ucts-
bread and muf fins were pre pared ac cord ing to
stan dard pro ce dures (AACC, 2000) with slight
mod i fi ca tion. Prod uct pre pared was eval u ated for
sen sory prop er ties by panel of semi trained judges
(Larmond, 8). For shelf life de ter mi na tion, breads
were stored for 10 days at am bi ent and re frig er ated
tem per a tures and an a lyzed for shelf life study. 
Physico-chem i cal anal y sis, prod uct qual ity,
organoleptic qual ity and shelf life of raw ma te rial
and prod uct were ob served and av er age data
ob tained were sub jected to tech niques of anal y sis
of vari ance (Singh et al., 16).

RE SULTS AND DIS CUS SION

Grape char ac ter is tics

Grapes had 50 per cent juice yield, 12.7 per

cent peel, 6.3 per cent seed, 31 per cent wines, 69

per cent ed ible part and 19 per cent juice res i due

(Ta ble 1). Punjab Pur ple grape juice had 19.67°B

TSS, 18.2 per  cent to tal solids, 0.5 per cent acid ity,

8.13 mg/100g ascor bic acid, 5.47 mg/100g

anthocyanins and 6.713 mg/100g tan nins. The

grape peel had 24.5°B TSS, 22 per  cent to tal solids,

0.48 per cent acid ity, 18.09 mg/100g ascor bic acid,

15.07 mg/100g anthocyanins and 34.68mg/g to tal

phe nols. Grape seed con tains 37.5mg/g to tal

phe nols (Ta ble 2). On an av er age, Red grapes

con tain 18.1° B TSS, 0.49 per  cent acid ity, 8.06

mg/100g ascor bic acid, 5.06 mg/100 anthocyanins

and 3.92 pH (Gale et al., 3). Similarly, the amount

of to tal phe nols from the dif fer ent parts of the red

grape berry were es ti mated to be ~33 per cent in the 

skins, ~62  per cent in the seeds, ~1  per cent in the

pulp, and ~4 per cent in the juice. Grapes (blue

va ri ety) have 85±0.9 per  cent mois ture, 2.7±0.2

g/100g fi ber and 23±9 mg/100g ascor bic acid. They 

also re ported that grapes con tain ma jor min er als

(mg/100g) like Ca (30±1.8), Mg (40±0.8), Na

(4±0.8), P (20±1.8), K (249±15) and other trace

min er als like Fe, Zn and Cu.

A grape seed con tains mainly phe nols such as
proanthocyanidins (oligomeric proantho-
cyanidins). Sci en tific stud ies have shown that the
an ti ox i dant power of proanthocyanidins is 20 times
greater than vi ta min E and 50 times greater than
vi ta min C. Re searches sug gest that grape seed oil
helps to pro tect the body from sun dam age,
im prove vi sion, im prove flex i bil ity in joints,
im prove blood cir cu la tion, and re duce LDL
ox i da tion and the oc cur rence of cor o nary heart
dis ease. The di etary con sump tion of grape and its
prod ucts is as so ci ated with a lower in ci dence of
de gen er a tive dis eases such as car dio vas cu lar
dis ease and cer tain types of can cers. Anthocyanins,
flavanols, flavonols and resveratrol are the most
im por tant grape polyphenols be cause they pos sess
many bi o log i cal ac tiv i ties, such as an ti ox i dant,
cardioprotective, anticancer, anti-in flam ma tion,
antiaging and antimicrobial prop er ties. They
con cluded that the  polyphenols from grape could 
widely be em ployed to pre vent and treat dis eases in
as so ci a tion with re ac tive ox y gen spe cies, such as
ath ero scle ro sis, cor o nary heart dis eases and can cer.

Bak ing qual ity of bread

Sig nif i cant vari a tions were found in weight,
height, vol ume and spe cific vol ume of bread
pre pared af ter in cor po ra tion of dried grape juice
res i due. Loaf weight in creased with in creas ing
level of dried grape juice res i due. Sim i larly loaf
height, vol ume, spe cific vol ume and shelf life of
bread in creased with in creased level of dried grape
juice res i due as com pared with con trol sam ple
(Ta ble 3).

Ta ble 1: Per cent re cov ery of var i ous por tions of grape
        va ri ety ‘Punjab Pur ple’.

Portions Percentage 

Juice Yield 50.0

Peel 12.7

seed 06.3

Wines 31.0

Edible part 69.0

Juice Residue 19.0



The earlier works reveal that bread with the

ad di tion of GSE had stron ger an ti ox i dant ac tiv ity

than that of blank bread, and in creas ing the level of

GSE ad di tion fur ther en hanced the an ti ox i dant

ca pac ity of the bread. How ever, ther mal pro cess ing

caused an ti ox i dant ac tiv ity of GSE added to bread

to de crease by around 30–40 per cent. Also the

ef fect of GSE on the for ma tion of det ri men tal

N-(carboxymethyl) lysine (CML), a fa mous

ad vanced glycation end prod uct in bread was

stud ied. Ac cord ing to the re sults, GSE could re duce 

CML in bread and acted in a dose-de pend ent

man ner. Mean while, ex cept for an ac cept able

col our change, add ing GSE to bread had only lit tle

ef fect on the qual ity at trib utes of the bread.

Al to gether, find ings in di cated that GSE-for ti fied

bread was prom is ing to be de vel oped as a

func tional food with rel a tively lower CML-re lated

health risks, yet a high an ti ox i dant ac tiv ity.
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Ta ble 2: Physico-chem i cal char ac ter is tics of grape juice
        and peel.

Parameters Grape 
juice

Grape 
peel

Grape 
seed

Total soluble solids(oB) 19.67 24.5 -

Total solids (per cent) 18.2 22.0 -

Acidity (per cent) 0.50 0.48 -

Ascorbicacid (mg/100g) 8.13 18.09 -

Anthocyanins (mg/100g) 5.47 15.07 -

Total phenols (mg/g) - 34.68 37.5 Fig. 1: Effect of grape peel and seed on the baking
quality of bread.

Fig. 2: Effect of grape peel and seed on the baking quality of muffins.

Ta ble 3: Ef fect of dif fer ent con cen tra tions of grape juice res i due on the qual ity of bread.

Level
(%)

Weight 
(g)

± SD Height
(cm)

± SD Volume 
(cc)

± SD Specific 
Volume

± SD Room
Temp. 
(days)

Refrige
rator

Temp.
(days)

Control 132.98 2.364494 9.47 0.25 677.33 2.52 5.08 0.096 7 27

2 141.39 1.624856 9.67 0.25 701.66 7.64 4.95 0.087 8 30

4 137.27 2.927526 10.07 0.25 692.33 2.52 5.03 0.108 8 32

Ta ble 4: Ef fect of dif fer ent con cen tra tions of grape juice res i due on the sen sory qual ity of Bread and Muffins.

Bread Muffins

 Samples Appeara
nce

Texture Taste Overall
acceptabi

lity

Appeara
nce

±  SD Texture ±  SD Taste ±  SD Overall
acceptabi

lity

±  SD

Control 7.75 7.50 7.63 7.63 8.75 0.83 8.50 0.91 8.63 0.97 8.25 0.33

2 per cent 7.63 7.63 7.88 7.88 8.25 0.56 8.00 0.22 8.32 0.67 8.00 0.55

4 per cent 8.50 8.33 8.33 8.33 8.50 0.72 8.25 0.51 8.88 0.45 8.50 0.31
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Sen sory eval u a tion of bread and muf fins

Sig nif i cant vari a tions were found in over all
ac cept abil ity of bread and muf fins pre pared af ter
in cor po ra tion of dried grape juice res i due at
dif fer ent level (Ta ble 4). Over all ac cept abil ity was
more at 4 per cent grape peel (8.33) as com pared to
con trol (7.63). Over all ac cept abil ity of muf fins
pre pared af ter in cor po ra tion of dried grape juice
res i due was found more at 4 per cent as com pared
to con trol (Ta ble 4). 

CON CLU SION

On ad di tion of grape peel and seed pow der to
the bread at 2 per cent and 4 per cent in each
showed the in crease in weight, vol ume, spe cific
vol ume and shelf life. The shelf life of bread with
grape peel and seed pow der was more than con trol.
The ap pear ance, col our, tex ture and taste of bread
with grape peel and seed pow der was more eye

ap peal ing than con trol with higher sen sory scores
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