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ABSTRACT

The chemical and sensory characteristics of raisins made
from four grapevine cvs, Thompson seedless, Superior, Early
Superior and Flame seedless were evaluated during Y:Y: and
Y+ VY seasons. Thompson seedless sun dry raisins was preferable
than the other produced raisins towards chemical and sensory
characteristics. Both Superior and Early superior raisins ranked
the second position in this respect. Flame seedless dried raisins was
medium sweet, medium brownness, ununiformity raisin size as
well as small sizes and medium chewiness texture. Great variation
on the investigated characteristics was recorded on the different
raisins produced from various grapevine cvs.

These findings suggest that raisins produced from Thompson
seedless grape cv. was preferable than those prepared from other
grapevine cv. and the raisins could be marketed on the basis of
cultivars.

INTRODUCTION
The consumption of grapes and raisins dates back to prehistoric
times. Wild grapes existed as far back as Yo+ ++ BC, when the species
Vitis sezonnensis was known to grow in what is now southern France.
Hunter gatherers likely recognized the qualities of wild grapes and
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may have noticed that grapes took on an edible dried form after
having fallen off the vine and laid in the sun. Grapes were probably
dried for storage and travel in the Neolithic period, leading to the early
production of raisins, and there is evidence of early use of raisins, as
food and decorations, from prehistoric murals in the Mediterranean
region to Bronze-Age archaeological finds at Lachish in Israel
(USDA, Y- +9). The early Phoenicians and Egyptians, however, were
eventually the ones to popularize the production and use of raisins and
spread them throughout the western world, where they were valued
for easy storage and transport (USDA, Y-+ 9).

About ¢ % of raisins today are dried "Thompson seedless"
grapes, Vitis vinifera L. This variety is followed by the "Fiesta" (¥7)
and the "Zante currant” (1.© %). The term currant is used to describe
its small berrylike size, but it is a hue grape. The terms sultanas and
raisins are used inconsistently and sometimes interchangeably from
country to country (Christensen, Y« « ).

Raisins are produced in most geographic regions of the world,
and consumption occurs in all cultures and demographic sectors. The
United States is the world's leading raisin producer, and California
accounts for more than 2+ % of the total, using almost ¥ million tons
of grapes to produce approximately ¢+++++ tons of raisins per year.
Other important raisin-producing countries are Turkey, China, Iran,
Chile, South Africa, Greece, Australia, and Uzbekistan.

The vast majority of Egypt's raisins have been made from the
fruits of Thompson seedless grapevines (Vitis vinifera L.). Recently
introduced new cultivars encourages the researchers to improve
production raisins with the development of new cvs. of grapevine,
comes the chance to promote raisin production as well as improve
health benefits and at the same time other characteristics can be
improved.

Previous studies showed that raisins produced from different
grapevine cvs greatly varied toward their chemical composition and
sensory characteristics (Lawless and Heymann, Y%%A; Uhlig and
Clingeleffer, Y34A; Studer, Y«++, Christensen and Peacock, Y::-;
Petrucci, Y++); Clingleffer, Y.-Y; Petrucci, Y++Y; Simsek et al.,
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Y+ ¢; Fidelibus et al., Y+ +©; Peacock and Swanson, Y- +2; Angylo et
al., Y+ +V; Keast and Jones, Y- +4; Puglisi et al., Y+ +4; Williamson and
Carughi, Y+V+; Breksaetal., Y+ and Mesbahi etal., Y+\Y).

The target of this study was to evaluate the chemical and sensory
characteristics of the raisins produced from four grapevine cvs
Thompson seedless, Superior, Early Superior and Flame seedless.

MATERIALS AND METHODS

Raisins were made from the berries of A- years- old own- rooted,
Thompson seedless, Superior, Early Superior and Flame seedless
(Vitis vinifera L.) trained to an open- gable trellis in a private vineyard
located at Matay district, Minia Governorate during Y+)+ and Y+))
seasons. Harvesting date of Thompson seedless was the last week of
July. Superior, Early Superior and Flame seedless were harvested on
the last week of June during both seasons. Thirty kilograms of each
grapevine cv. were taken for making raisins through sun drying by
putting Y +.+ kg/ tray in the sun for three weeks from each grapevine,
three trays were used (on the basis of one tray for each replicate).
Complete randomized design in three replicates (one tray for each
replicate) was adopted. Raisins of each grapevine cv. were collected
and weight when their moisture content was judged to be YA % in the
raisins of Thompson seedless, Superior, Early Superior and Flame
seedless.

In the fresh berries of each grapevine cv., the following
characteristics were determined. Moisture content %, total soluble
solids %, total, reducing and non- reducing sugars %, total acidity %
(as g tartaric acid/ Y+ + ml juice), ascorbic acid content (mg/ Y+ ml
juice), proteins %, fats %, different nutrients (Ca, P, P, Mg, S, Fe, Cu,
as mg/ Y+ + ml juice) and total phenols (as g gallic acid/ Y+ + ml juice)
(according to the procedure outlined by Ranganna () 4V4); Evenhuis
and Dewaard (Y?A+) and A.O.A.C. (Y 43+).

The same previous characters were also determined in the four
types of raisins by the same procedures that previously mentioned.
Sensory evaluation:-
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Seven panelists (two men and five women students and staff
members of Hort. Dept. Fac. of Agric., Minia Univ. ranging in age
from Y. to o+ years) were trained to perform the descriptive analysis.
During training the panelists were asked to develop sensory
characteristics describing variation among the four raisins reference
standard (Table ©°).

The proper statistical analysis was done according to Gomez and
Gomez () 4A¢£) using the new L.S.D at © %.

RESULTS AND DISCUSSION
V- Chemical characteristics of the fresh grapes in the four
grapevine cvs.

It is clear from the data in Tables (Y& Y) that most chemical
characteristics of the fresh grapes were significantly varied among the
four grapevine cvs Thompson seedless, Superior, Early Superior and
Flame seedless. Percentages of fructose, sucrose as well as juice
content of vitamin C and copper (mg/ Y++ ml juice) did not change
significantly with varying grapevine cvs.

Table Y: Some chemical characteristics of the fresh grapes in the
four grape cvs during Y+ and Y+ seasons.

Character Total Total :
Moisture % | carbohydra |  soluble Totalojougars SRLfd:r(:S'E/%
tes % solids % 9
GraeCVS Yoo b e (Y ey Y ey e YN [ Y e e [ YN [ YN [ YN YN [ YN
p
Thompson AV A AY YA YA YA [ Y vy [te | Yol [ e
seedless
Superior AYE LAY Y IV E LAY YA Y [ YAY [ YT e [ YT e [ YEATYEN
Early Superior AY o [ AY o 1YY [ YT E YA [ YAY [ Yol [ Yoo | Ve [ Ve
Flame seedless AY T A S [ YT 0 [ Yo A YA | YA Yo« [ Yo YEY | VYEY
]
New L.S.D at N T T HOL T O IO OIS IO N RO N IO 2 B
%
Total L
Character acidity Véganr?égtc
Glucose % | Fructose % | Sucrose % | (g tartaric (mg/ Y+~ ml
Grape cvs acid/ Y« g'uice)
ml juice) J
Thompson Ya | A vy vy oA ey feave|eavy] vt | oA
seedless
Superior VALY A LY DYDY DT D3 eV eV 0 Y
Early superior Yo v.Aa Y 1.4 YT Y e YYY [ YY e e Y
Flame seedless VY [ YY | Y A ERAEERANERCLIERLE 1
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New L.SD at °| | |y LA

% NS | NS | NS | NS \ y NS | NS

The maximum values of moisture % was presented in the fresh
grapes of grapevines cvs, Flame seedless, Early Superior, Superior and
Thompson seedless, in descending order. In most cases fresh grapes of
grapevine cv.

Thompson seedless had higher amounts of all chemical
constituents followed by Superior grape cv. The lowest values were
recorded on grape cv. Flame seedless. This variation in chemical
characteristics among the four grapevine cvs greatly explained the
change in raisins produced from these grapevine cvs. These results
were true during both seasons. The results of Ahmed et al., (Y++))
supported the present results.

Table ¥Y: Some chemical characteristics of the fresh grapes in the
four grape cvs during Y+ and Y+ seasons.

Character Calcium Phoslf)shoro Potassium
Proteins % | Fats % (mg/ Y+ (mg/ )+ » (mg/ Y+ mi
Grape ml juice) ml juice) Juice)
Cvs Yore [ Yory [ rare oy [ yare [rany | v *;” Yore [ veny
Thompson seedless | «.Y¥ | <. YY | «. Yo | o Yo AV YV AV o | Y44 |V 2114« 14X Y
Superior CYY [ e Y| Yy Y PAVYY [ YW o [ YAY [ YA Y [YAY « | YAA .
Early Superior A [ NA [ YE [ NY [T [VY [YVYY [YVA [ VAL« [ VAT A
Flame seedless CAY L e YT YA e Y [ YT e [ Yo T YO A YTIYYAY [ YA
New L.SDat e | s.e¥ | oo | oo ¥ oY [ wif | 8 | o8 | V0 | Y)Y AR
Character Magnesium| Sulphur Iron Copper | Total phenol
Grape (mg/ Yo+ | (mg/ Y+ | (mg/V++ | (mg/ )+ | (mg/g mallic
ovs ml juice) ml juice) ml juice) | ml juice) acid)
Thompson seedless TR Vo [ [ A0 [ v AY | v AN e Y [ oY Y Y YooV
Superior ONT [ 100 [ A vn | AN | v A [ v A [ v e [ v Y[ YA T [ Y0¢
Early superior OOV NN AL AN VY VY e 8N YY VY
Flame seedless ONY [0 00 [ A [ANY [ ) | T8 ., A RALERRA
New L.S.Date 9% | +.YY |+ YV |« 8) ]« &) 1 V| NS | NS | r.ve | +.01

Y- Amount of fresh grapes to produce one kg raisin.
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It is obvious from the data in Table (¥) that drying ratio or the
amount of fresh grapes to produce one kg raisin was significantly
varied among the four grapevine cvs. It ranged from £¢.3) to £.V) in
the first season and from ¢.+% to €.1% in the second one. It reached
£€)) — £.+7 for Thompson seedless, €.YY — ¢€.YY for Superior, £.0Y —
¢.¢+ for Early Superior and ¢.V — ¢.14 for Flame seedless during both
seasons, respectively. The minimum values were recorded on
Thompson seedless. Flame seedless grape cv. occupied the last
position in this respect, since it had the highest values. These results
were true during both seasons.

Table ¥: Amount of fresh grapes to produce one kg raisin and
some chemical characteristics of the raisin produced
from the four grape cvs during Y+ and Y+ )\ seasons.

Amount of
Character fresh
grapes to Total Total Total
produce |Moisture % | carbohydra| soluble sugars %
Grape one kg tes % solids %
Ccvs raisin
YO [ Y [Y O [ o Y [ o [y Yoy Yo Yoy
Thompson seedless ENY | E T YA YA S YY e [ YYA ] To e 0T Y e | e A
Superior SXY | ENY [ YA [ VAL [ Ve o [ VY o | g [ e Y | 0d Y | 040
Early Superior COY [ €60 [ YAY [ YA [ 19« |74 | VY | V.0 | 0A v | 0AN
Flame seedless EVY [ €09 [ YAY [ YA TAY | TA e | Y Y [ Y.« [ oYY | oVY
New LSDat®% | .Y [ +.V¢ | NS | NS | «.8 | 0 | «% | oV Vo oy
Total
Character acidity Vitamin C
Grape Glucose % | Fructose % | Sucrose % | (g tartaric content
Vs acid/ Y+ (mg/ Y-
ml juice) ml juice)
Thompson seedless | YAA | YAV | Yoo ¥ ©,00 | v o0 Y oY Y oYY YA | Y .
Superior YA [ YY) [ Y40 [ YAV [ v 00| v00o [Yodv|Y oA YA A
Early superior YV Y | YU o | YA | YVYY | o) | v oY [V ave[Yatg|l YA Yoo
Flame seedless Yo Yoo YV | Y14 Ov v o) YV VAV VY oY)
0 n“ 0 hv
NewLSDate% | .1 ° Tl VI NS | NS |, Y\ NS | NS
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These results might be attributed to the great variation in
moisture content in the fresh grapes of the four grapevine cv. The
lowest percentage of moisture in the fresh grapes of Thompson
seedless was corresponded with the lowest value of drying ratio and
the vice versa was obtained with Flame seedless grape cv.

These results are in agreement with those obtained by Fidelibus
etal., (Y++°)and Mesbahi etal., (Y+"Y).
¥- Some chemical characteristics of the different raisins.

It is noticeable from the obtained data that all chemical
constituents except moisture %, sucrose %, vitamin C content and
copper content in the juice significantly varied among the different
raisins produced from the four grape cvs. Raisins produced from
Thompson seedless grapes had the higher values. Raisins produced
from Superior occupied the second position in this respect. The lowest
values were recorded on the raisins that produced from grapevine cv.
Flame seedless. The same trend was noticed during the Y+V+ and
Y+ seasons (Table Y& ¢).

The great variation previously mentioned in the chemical
characteristics of the fresh grapes among the four grapevine cvs surely
reflected on differing the raisin production.

These results are in harmony with those obtained by Simsek et
al., (Y++¢); Peacock and Swanson (Y- +¢°); Fidelibus (Y- +°); Keast
and Jones (Y« +%); Puglisietal., (Y++%) and Breksaetal., (Y+)+).

¢- Sensory characteristics of the different raisins.

Data in Table (°) clearly show that sensory characteristics
(appearance, flavor and texture) were considerably varied among the
raisins produce from different grapevine cvs. According to Weaver
(Y4Y1) the ideal raisins characterized with medium browness,
browness uniformity and medium berry sized, size berry uniformity,
very sweet, low sour and astringent flavour, medium chewiness and
free from stickiness. Raisins produced from grapevine cv. Thompson
seedless was considered a prime product since it had medium
browness, browness uniformity, medium sized, size uniformity, very
sweet, low sour and astringent flavours, medium chewiness and free
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from stickiness comparing with the other raisins produced from the
other grape cvs. The best raisins produced from Superior grapes
occupied the second position in this respect. It characterized by light
and uniformity browness small size berries, uniformity of the berries,
sweet as well as low sour and astringent flavour. Unfavourable
sensory characteristics were recorded on the raisins produced from
Flame seedless grape cv.

Table ¢: Some chemical characteristics of the raisin produced
from the four grape cvs during Y+ and Y+ seasons.

Character Calcium | Phosphorus | Potassium
i o (mg/ Y+« ml{(mg/ "+« mlj(mg/ "+ ml

Grape Proteins % Fats % juice) juice) juice)
CVS Yol Yol Yol Yol Yol \ER R Yoo Yol Yol Yol
Thompson YOy LY re [ Yo [ Yow | vy | vy [veralveya|vay . |Aey .
seedless
Superior YXE | YYY |V EY [V EY | Voo | Vo £ [YEY Ve o | YAT L |Vao L
Early Superior YAT LYY YR VRV | VY | VYN IYAAITY A YYY | VAA
Flame seedless YOV L YYE YY) [ Y Y | VY o | VYY [T o[ YFo v [YYY e [VAY .
New L.S.Date %o | «.v@ | vov@ | v v0 | vv0 | v & | V0 | V¥ | V¢ | 060 | o

Character Magnesium | Sulphur Iron Copper pL%tnac!I

(mg/Ye+ml{(mg/Ys+«ml{(mg/ Y+ ml|(mg/ Y+ ml

Grape - - - . (mg/ g
Vs juice) juice) juice) juice) mallic acid)
Thompson YAy [ vaAa vy leve [ vy [ ya [y | orr | vy | v
seedless
Superior YYY | YA« | €YY | €Y . YA Ag CYY L AYY AN v.4
Early superior YR o | YYA | €Y1 | €YY Yo Y.y CYY | AYY | OAA ALY
Flame seedless Yoo | YA [ &Y P8V e | XY | YY) Yy LYY Ay | an
NewL.S.Date% | «.V | «¥V | ro | v | «¥ | + ¥ | NS | NS | +.¢ | +.¢

The great variation on the chemical characteristics on fresh
berries in the four grape cvs previously mentioned surely reflected on
changing sensory characters of the raisins that produced from various
grape cvs.
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These results are in harmony with those obtained by Simsek et
al., (Y++¢); Peacock and Swanson (Y- +°); Fidelibus (Y:+°); Keast
and Jones (Y« +%); Puglisietal., (Y++%) and Breksaetal., (Y+"+).

As a conclusion, the raisins produced from grape cvs Thompson
seedless, Superior, Early Superior and Flame seedless, in descending
order are considered prime and popular raisins.

Table ¢: Sensory characteristics of the raisins produced by
various grapevine cvs.

Thompson Superior Early Superior | Flame seedless
. seedless
Attributes
Yo Yoy Yo Yoy Yo Yoy Yo Yoy
Appearance

- Browness Med. | Med. light light light light | heavy | heavy

-Brownness . . . . . . . .
uniformity Unif. Unif. Unif. Unif. Unif. Unif. | Ununif. | Ununif.
- Raisin size Med. Med. | small | small | small | small | small | small

-Raisin size . . . . . . . .
homogeneity Unif. Unif. Unif. Unif. Unif. Unif. | Ununif. | Ununif.

Flavor

- Sweet va\f’g élt svvferglt sweet | sweet | sweet | sweet s'\\:lviif s'\\ilveec(je't
- Sour Low Low Low Low Low Low Low Low
sour sour sour sour sour sour sour sour
- Astringent Nil Nil Nil Nil Nil Nil Low Low
Texture
- Chewiness Med. | Med. | Med. | Med. | Med. | Med. | Med. | Med.
- Stickiness Nil Nil Nil Nil Nil Nil Nil Nil
Med. = Medium

Unif. = Uniformity
Ununif. = Ununiformity
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