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QUALITY ATTRIBUTES OF CARROT JAM SUPPLEMENTED
WITH PROTEIN CONCENTRATE OF LOOFA SEEDS

El-Massry, Fatma H.; S. M. Youssef and M. E. M. Moussa
Food Technology Res. Institute, Agric. Research Center, Giza, Egypt.

ABSTRACT
Protein concentrate was prepared from loofa seeds and used with levels of
oV +Vo Y+ and Yo % to supplement carrot jams with protein to increase the nutritional
value.

The chemical composition of loofa seeds and its protein concentrate were
evaluated. The obtained results indicated that the loofa seeds and its protein
concentrate contained high amounts of protein , which were YY,+1 and Y¢,AY % (on
DWAB), respectively. The essential amino acids index (EAAI), biological value (BV) and
protein efficiency ratio (PER) were calculated and compared with FAO/WHO/UNU
(Y4A°) pattern. Functional properties of protein in loofa seeds protein concentrate
(L.S.P.C) were evaluated. The chemical composition of prepared carrot jam was
studied. The contents of protein and energy values (K. cal./)++ g sample) were
increased due to increasing of (L.S.P.C) levels. Meanwhile, fat and carbohydrates
were decreased.

Increasing the level of protein concentrate from loofa seeds at levels © -Ye %
caused to increase the essential amino acids, especially sulpher amino acids.

Sensory evaluation of tested carrot jam enriched with different levels of
(L.S.P.C) showed greater sensory quality and preference.

Keywords: loofa (Luffa aegyptiaca) seeds, protein concentrate,chemical
composition, amino acids and supplementation.

INTRODUCTION

There are a promising increase in plantation of loofa (Luffa aegyptiaca)
in Egypt because of its profitable over run from the sponge and the seeds
which showed higher protein content.

The total yield production from loofa fruits and seeds in Egypt are
shown in Table (1).The data indicate that the total annual production of loofa
fruit was about YA+« loofa produced from feddan (Ministry of Agriculture and
Land Reclamation, Y+ ).

Table V: Total area and yield of loofa fruit in Egypt

Items Data
Total area (feddans) Yeda e
Yield (loofa fruit/feddan) YA s
Yield of seeds (g/loofa) YooY,
\Weight of seeds (g/loofa) Y¥,40
Percentage of hulls (%) YT
Percentage of kernel (%) 14,V
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The previous research showed considerable amount of protein isolate
and protein concentrate of loofa seeds , which may substitute the animal
protein, which cannot full fill the requirements of protein needed due to
population expansion.

The vyield of seeds from the fruit was YV, %, while the kernel was
found to possess °+% of the seed weight. The protein and fat contents of the
kernel were ¥4 % and £¢ %, respectively (Kamel and Blackman , ) 2AY).

Novel sources of protein such as cereals, vegetables, legumes and
microorganisms, should be systematically evaluated for their potential as food
nutrients (Mona et al., Y4%)). Adequate amounts of protein are also vital for
adolescents and adults (Whitney et al., Y44A). Yang and Tsao ()iAY),
reported that the seeds of loofa cylindrica contain Y17 protein , Y,° % sugar
and )2,A % lipid.

Jaiswal et al ., (Y4A¢), stated that all seeds were rich in essential amino
acids and no toxic or unusual amino acid was detected.

On the other hand, Saad ()4%A), reported that the loofa seeds were
free from any type of toxic , but, the alkali solution at ¢/ was used to remove
the bitter taste from protein concentrate produced from the loofa seeds.

Accordingly to the same author, loofa seeds retain a suitably high
protein content of relatively good quality. 4+7 of protein content (isolate and
concentrate) may offers an excellent supplement for many foods. The seeds
of this plant may be adequately available in Egypt ; since the fruit is widely
used for basing (as a sponge) contains a great number of seeds, which
should be removed before selling.

The objective of this study is to evaluate loofa seeds and its protein
concentrate and the effect of substitution with loofa seeds protein concentrate
(L.S.P.C) on quality attribute, nutritive value and sensory acceptability for
carrot jam.

MATERIALS AND METHODS

Materials

loofa (Luffa aegyptiaca) seeds were obtained from the Crops Institute
Research, Agriculture Research Center, Ministry of Agriculture and
Reclamation, Giza, Egypt.

Technological methods
Preparation of loofa seeds

The fruits of loofa were opened and the seeds were cleaned and the
hulls were removed manually , and floating the remainder hulls in water
followed by air drying, then packaged in polyethylene bags and maintain at
room temperature till used.

Preparation of loofa seeds protein concentrate (L.S.P.C)

Whole Loofa seeds (ground meal) were soaked in hexane (: Y, meal:
solvent w/v) for Y¢ hr at room temperature. After defatted meal was prepared
according to the method described by Baker et al., (Y4V4) , about A+ %
protein was successive extractions.
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Preparation of carrot jam

Carrot jam was prepared according to the method described by EI-
Gindy (Y4AY), removing the green parts of carrots, cut into small pieces,
cooked with part of sugar and sufficient water. Cooking on low flame until
sugar was dissolved; then (Y g/ kg carrot) of citric acid was add and heating
was continued for inspissations until the T.S.S. level was near 1AZ.The
cooking was stopped when reached 1A% (T.S.S.). Loofa seeds protein
concentrate (L.S.P.C) was added during jam cooking to replace ©«)+¢YocY.
and Yo/ levels from carrot fruit.
Analytical methods

Moisture, protein, fat, fiber and ash contents were determined
according to the methods described in the AOAC (Y. +Y). The carbohydrates
were calculated by differences. Caloric values were calculated as sum of
multiplying protein and carbohydrates by ¢,+ and fat by 4,+ (AOAC, YY),

Individual amino acids were determined by using (LKB ¢Ye)) Amino
Acid Analyzer (Alpha plus), according to the method described by Pellett and
Young (Y4A+). Tryptophane, was determined colorimetrically after alkaline
hydrolysis of loofa seeds and its protein concentrate according to the method
of Blauth et al., (Y41Y).

Nutritional value for prepared jam at levels; ¢« +«YeY+ and Yo % of
loofa seeds protein concentrate were evaluated according to (RDA ,)3A4),
Percent satisfaction of the daily requirement of adult man in protein or energy
and essential amino acids (EAA) when consuming ‘e+ g of jam products
(P.S./Y e+ %) were also calculated.

Amino acids scores (AS) were calculated according the formula
reported by FAO/WHO/UNU (Y 4Ae) reference protein as follows:

A.S= EAA (g/' g N) of test protein / EAA (g/) g N) of the pattern

Essential amino acid index (EAAI) and biological value (B.V.) were
calculated according to Oser (Y44°). Also, protein efficiency ratios (PER)
were calculated using by three equations as described by Alsmeyer et al.,
(Y4Vv¢) as follows:

PER Y = +,7A¢ + +,£07 (Leucine) — +,+ ¢V (Proline).
PERY = +,87A + +,20¢ (Leucine) — +,) 2+ (Tyrosine).
PER ¥ = Y,M1 + .,¢Ye (Methionine) — +,YA+ (Leucine) + +,Y)) (Histidine) —

+,4¢¢ (Tyrosine).

The functional properties of the loofa seeds protein concentrate
(L.S.P.C) were studied. In this concern nitrogen solubility index (NSI) of
(LSPC) was determined according to the method described by Thompson et
al. (Y4AY),whereas emulsion capacity (EC) and emulsion stability (ES) were
determined according to the method of Marshall et al., (Y4Vve) , foaming
capacity (FC) and foaming stability (FS) were determined by Dipak and
Mukherjee (Y3A%1) method. Water and oil absorption (WOA) and water oil
absorption index(WOAI) were determined according to the method of
Beuchat (YaVYV).

Sensory evaluation

Sensory was applied organoleptically by ten well-trained panelists,
according to Watts et al., (Y4A%). Analysis of variance were conducted in
accordance with procedures described by Steel and Torrie (Y3A:).
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Signification differences between treatments means were determined using
Duncan's () 4Ae),

RESULTS AND DISCUSSION

Chemical composition of loofa seeds and its protein concentrate

Results in Table (Y) shows the change in chemical composition in loofa
seeds and its protein concentrate.

Results revealed that the contents of protein , fat , ash, crude fiber and
carbohydrates were YY,:T) €, YV ,A00 w48 and ©+,YA % and VE,AY,
AV, A0 Y and YY,AYZ (DWB) in loofa seeds and its protein concentrate,
respectively.

Results, also indicate that , loofa seeds contain higher amounts of fat ,
fiber and carbohydrates than protein concentrate. These results showed
higher energy value in loofa seeds compared with its protein concentrate,
which were £Y.,YY and Y1V,&) k.cal./V++g, respectively. This can be
explained by the higher fat and carbohydrates.

The nutritional evaluation (GDR= grams consumed to meet the daily
requirements of adult man in protein or energy) and (P.S./e: = percent
satisfaction of the daily needs of adult man in protein or energy when
consuming ‘Ye- g of the product.) for protein values consumed by adult man
were YY1 g ,1%% and 4+ g and Y119% for loofa seeds and its protein
concentrate, respectively.

Table Y: Proximate composition of loofa seeds and its protein

concentrate
Constituents (%) Loofa seeds |Protein concentrate of loofa seeds
Moisture V[\)/\\,/VV q_’_i_’\ ”\o
Protein V[\)/\\,/VV :;H: :«ZIr
Fat Wl YE LAY
Fiber V[\)/\\,/VV 2: ::
Carbohydrates VE\)/VV\\,/ ZD:;\ :\I:
Energy value (k.cal./\++ g) V[\)/VV\\,/ ii_._’_f\ ﬁ.\./.’.“
GDR for protein (g) VE\)/VV\\,/ VH q
GDR for energy (g) \glvv\\,/ H VM
P.S./ Ye. for protein (%) \BVVV\\// H \“
P.S./Ye . for energy (%) \BVVV\\// H M

W.W.: Wet weight basis. D.W.: Dry weight basis.
G.D.R.: grams consumed to meet the daily requirement of adult man in protein or energy.
P.S./ve. : percent satisfaction of the daily needs of adult man in protein

or energy when consuming ‘¢ g of the product.
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Amino acid composition of loofa seeds and its protein concentrate:

Results of the amino acids for loofa seeds and its protein concentrate
are found in Tables (Y and ¢), There were no noticeable changes found, since
histidine recorded the lowest amino acid score (A.S) compared to other
essential amino acids (E.A.A).

However, histidine content was higher with about Y times more than in
case of FAO/WHO/UNU (Y4Ae) reference. (A.S.) values were Y,¢9 and Y, ¢A
for protein of loofa seeds and its protein concentrate, respectively, but were
rich in phenylalanine+ tyrosine (A.S. = ¥,3A and Y,A¢ ) | respectively.

Anyhow, the loss of protein quality during preparation of protein
concentrates as indicated by (B.V.) calculation. (B.V.) for proteins of loofa
seeds and its protein concentrate were V+,°Y and 1Y,%° %, respectively. Also,
it could be observed that the (EAAI) and (BV) for loofa seeds protein
concentrate were decreased compared with loofa seeds, due to expected
damage occurred in the essential amino acids during preparation.

Results in Table (¢) indicated the amino acids content of loofa seeds
and its protein concentrate as (g /V++ g sample). Also, in this table, GDR
values for EAA were calculated. Thus, the protein concentrate caused to
increase the nutritional value.

Table ¥: Amino acids content of loofa seeds and its protein concentrate

FAO/WHO/UNU Protein concentrate
Amino acids content [(Y4A®) reference Loofa seeds of loofa seeds

g/'i gN g/V\igN| AS g/NlgN AS
Leucine \,4 1,00 Y,eY 0,4V Y,V ¢
Isoleucine )Y £,49 v,Ve £,00 ¥
Lysine 1,1 v,AT Y, ) T, Y,v1
Methionine YV, AY ), VY
Cystine ),eY Y, YA
Phenylalanine £,9. £,Vve
Tyrosine Y,y Y,0A
Threonine .4 AR Y,0¢ Y, eV ¥,v
Tryptophan .0 ),00 AR V,00 AFRR
Valine \,Y ¢,04 Y,oY £,0) Y, eV
Arginine Y4,) . YA, Ao
Histidine ), Y,¥A ),€4 Y,V Y, EA
Alanine ¢,01 £,y
Glutamic AR Yo,v4
Glycine °o,¢Y °,YY
IAspartic AYY ALY
Proline °o,f0 0,+4
Hydroxyproline &Y g
Serine ¢,Yo £,Y4
Methionine + cystine Vv ¢,vo Y,0. AR VLAY
Phenylalanine+ tyrosine V.4 v,ov Y, 4A Vv, ¥y Y,Ae
EAAI Vo, ¢ TAYE
B.V. % V.,0Y 1Y,10
PER) Y, V,A¢
PERYy Y,Y. ),4Y
PERy Y, ¥ Y,11
A.S =amino acid scores. E.A.A.l.= essential amino acid index.
B.V. = biological value. P.E.R Y¢Y«¥ = protein efficiency ratios.
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Table ¢: Amino acids content of loofa seeds and its protein
concentrate (g /Y« g sample).

Daily Loofa seeds Protein concentrate
Amino acids content |requirement ; . Of‘ loofa seeds
of man in (g)| 9 /[Y++g |GDR*l g/V+g | GD.R

sample (9) sample (9)

Leucine IREN Y,A4 17 AR Y4

Isoleucine A4 1,34 14 Y,AY Ya

Lysine Y, oA Y, 9. Y,oY ‘s
Methionine .oy Y, Y0
Cystine ey .41
Phenylalanine ), v ¥,¢.
Tyrosine YA VA

Threonine 01y -,ay 0 Y, ). Yv

Tryptophan o YYe ., €0 ' y,.0 Y.

\Valine NVSE ),¥e 0 Y8 Y1
IArginine 0,01 K

Histidine V,v e A +,14 Ve \,le B!
Alanine ), vy Y, AN
Glutamic 0,3 Yo, vy
Glycine Y,0A ¥,V
Aspartic Y,tY LY
Proline y,04 Y,00
Hydroxypeoline Y YA
Serine VYV Y,44

Methionine + cystine Vo) 90 \BAS YY 9

Phenylalanine + tyrosine 1,04Y Y,¥e oY o, Yy

*G.D.R.: grams consumed to meet the daily requirements of adult man in individual
essential amino acids.

Also, the results showed that the (G.D.R) values were extremely less
showing higher nutritional value of protein concentrate compared to that of
seeds (Table ¢). From these results , it could be noticed that highest G.D.R.
was found for histidine ()¢ g) for loofa seeds , while the lowest value was
found for phenylalanine + tyrosine (°Y g). Also, from the same table , the
G.D.R. for loofa seeds protein concentrate were decreased compared with
loofa seeds.

Functional properties of protein in loofa seeds protein concentrate

The data of nitrogen solubility index (NSI) of the loofa seeds protein
concentrate (L.S.P.C) as a function of pH are presented in Table (°). When
the pH value moved away from the iso-electric point at both sides, nitrogen
solubility was increased. Results showed that a minimum solubility at pH ¢,°
which might be the iso-electric point of protein in the loofa seeds protein
concentrate (L.S.P.C). The solubility of protein was increased by rising or
decreasing the pH value. The higher solubility of protein was noticed at pH
Y, (YV,4A) and at pH 4, was (¥4,+9). These results are similar with Hussein
(Y44V), who found that at the same pH (%,+), fish wastes protein solubility was
higher.

Results presented in Table (°) indicated that, the water absorption
(WA), oil absorption (OA) by Y::g of (LSPC) , as well as, the calculated
water/oil absorption index (WOAI) for loofa seeds protein concentrate
(L.S.P.C). It could be observed that WA, OA and WOAI for (LSPC) were
YAA,YY, 4+,07 g/V+ +g dry sample and ¥,Y4 g water/ml oil , respectively.
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The results in Table (1) show the emulsion capacity (EC) and emulsion
stability (ES) of the loofa seeds protein concentrate (L.S.P.C) as function of
pH. The emulsion capacity ranged from (1¢ — YA ml oil/g protein) at pH ¢,°
and %,+, respectively. The lowest (EC) was found at pH £,° ,while , the higher
value was recorded at pH (9,+). Also, least (ES) was found at pH (£,°), while,
higher ES value was found at pH (2.+).

Foaming capacity (FC) and foaming stability (FS)as function of pH
presented in Table (V). The results indicated that the (FC) value was higher at
pH Y.e, while, it was lower at pH £,°. Also, foam stability (FS) of the loofa
seeds protein concentrate (L.S.P.C) was lower at pH ¢,° recorded and
highest values at pH 4,+.

Table ¢: Some physical characteristics of protein concentrate from
loofa seeds (L.S.P.C))

Indices pH values
\,0 Y, ) 1, v,e q,.
(N.S.1.)* YV,4A Y1, YY,V) YY,09 Y&, oA ¥4,.4
Treatments Water absorption Oil absorption WOALI **
(g HYO/Y+» g dry (mloil /Y++ gdry (g water/ml oil)
sample) sample)
(L.S.P.C) Y4A,YY q.,01 Y,Y4

(N.S.1.)*: nitrogen solubility index
*WOAI =water /oil absorption index.

Table 1: Emulsion capacity (EC) and emulsion stability (ES) as a
function of pH dispersed in Y % of protein concentrate from
loofa seeds (L.S.P.C.)

Values (EC) (Emulsion stability, ES)
(pH) (ml oil / Aqueous phase (cm ) separated at room temperature
g protein) (VA°C) after time (hr)

. . Yo 00 V. Y, ¥, Yé, o EA, .
y,0 Vo . . . . Ve Yo ¥o v
Y, &3 . . . . Yo K Yo Yo
0 1o . . . . q q Yo Y.
Toe v . . . . \K) Vo Vo Yo
v,o vy . A A ' YA YA \As 1
q,. YA . A VY VY YA Y. Yo 10

Table Y: Foam capacity ( FC) and foam stability ( FS ) as a function of pH
dispersed in Y % of protein concentrate from loofa seeds (L.S.P.C.).

Values (FC) Foam stability (%) at room temperature after time (min.)
(pH) V_Olume N o ' Y Y. £ o T ' 9. VY
inc. %
y,0 oA VA [ Y6 | oY | €¢ | &Y | Y | YV | Yo | Yo | Yo | Yo
Yo YAY TA LAY | ey | ey | oY | e | o A | to | g0 | to
£,0 yYY oA | gy | YUl ¥ v | oYY | AT T T I RV IR R
1 Yoy T £9 | &Y | g1 [ £ | YA | YA YU ML v e
v,o YEA YA LYY | A [ e [y | e | et | et | et | ot | e
9. Yo Y | Ae [ Ve | v¥ | vy [ 19 | |t | te | oAy |y

These results of functional properties for protein were in agreement
with Hussein (Y44¢), for tomato seeds protein.
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Chemical composition of carrot jam enriched with different levels of
protein concentrate from loofa seeds

The chemical composition of carrot jam enriched with different levels of
loofa seeds protein concentrate (L.S.P.C) were shown in Table (A).Results
indicated that levels of loofa seeds protein concentrate (L.S.P.C) caused to
increase the protein and decreased other constituents.

The moisture content decreased slightly in carrot jam due to the
increasing level of loofa seeds protein concentrate (L.S.P.C). The initial
protein content in control jam was °,¥V % (DWB) , which increased to ¢,°¥
and ‘1,-Y % (DWB) at level of Y+ and Y° % loofa seeds protein concentrate
(L.S.P.C), respectively.

Results in Table (A),also showed that the fat content slightly decreased

from ¥,Ye to Y,¢1 % (DWB), whereas, energy values (k.cal./V * +g) increased
from YAY,Y) to ¥+V,14 k.cal./V « g for control and enriched jam with Yo % of
loofa seeds protein concentrate , respectively.
Also, from the same Table () ,it could be seen that by increasing the
P.S./Ye« g for protein , the increment was Y% % at Yo/ loofa seeds protein
concentrate (L.S.P.C) comparing with 47 for control sample. On contrary,
GDR value for protein decreased from Y1£e to @Y g, respectively.

Table A: Proximate chemical composition of carrot jam enriched with
different levels of protein concentrate from loofa seeds

(L.S.P.C)).
Samples Chemical composition
= >
(level of S - o s 3
L.S.P.C.) A o E £ 5 9]
S < o 4 S5 o @ ol 2 c
- B 5 o 9]
e c | g[8 % | E g: S 2> 2 5
35 rery -~ O © <
28|z |58 2|32 2 |g5|ex|es
z o LL < Qo < = _- o c - -
o & i [} [Tl W= OF| e a
= S | 50 | < |z
s x | Q %) 0
O O] a o
Control [WW| YA, e | ¥AY [ Y,xe [Y,av [y, [1y,0e [ YAY,VY [ Yaeo [ Voyy q Ve,V
DW/| --- oYY | ¥he [ ¥4 Y,0n [ ATYY | e
005  |[WW/| YV,ov [ oY [ YA [Y,av [, A [y, FA ] Yae,ay [avre [y ove 'Yo[ve vy
DW/| - | YooY | ¥,o) | ¥4 ),69 [Ag, Ve | e
Ve op [WW[ YLEA [ vey [y, [yae [y, e[ ya ] YALAY | Agd [y YA [V¢,44
DW/| - | Ye,e8| Y,AY | ¥,09 | ),88 [AY, )
Yoo [WW| Yo,¥a [ avy [y, or [y,qa [y, ov[edave [ yar,vy [ 1eq | aav Y [vena
DW/| - | YY) | Y,V | V00 [ YA [ VA YA | e
Yoo [Ww| Yere [y, e [ at [y [ oy, fed, v [ Yav, A [ oevy | oave Y1 [ Ve,t.
DW/| --— |Y&,0r ] Y,04 |¥,00 | V,ryfvv,at|
Yoo [Ww| YrYY [y [ At [y, ve [ aafeaav | Yayv,ia [ ey [ Ay Ya [ve,n.
DW/| - | Y5,eY | Y, 87 | ¥,0A [ VYA [V, e
W.W.: Wet weight basis. D.W.: Dry weight basis.

G.D.R.: grams consumed to meet the daily requirement of adult man in protein or energy.
P.S./Ve . :percent satisfaction of the daily needs of adult man in protein or energy when
consuming ‘e. g of the product.
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Amino acids content in carrot jam enriched with different levels of
protein concentrate from loofa seeds

Table (%) show that with increasing levels of loofa seeds protein
concentrate (L.S.P.C) in jam , amino acids such as, leucine, isoleucine,
lysine, phenylalanine, tyrosine, therionine, tryptophane, valine and arginine
were increased , while, the sulpher amino acids were low in loofa seeds
protein concentrate (L.S.P.C),which caused decrease in some amino acids
owing to different levels, such as, alanine, glutamic acid, glycine and aspartic
acid. From these results, it could be observed that hydroxyproline was
present in protein concentrate carrot jam samples ,while, it was absent in
control sample, this because the connective tissue protein (of loofa seeds) is
usually contained a little amount in hydroxyproline (and rich in proline), which
was also reported by Askar et al. (Y 4AY).

Values of amino acids score(A.S.) were less than two in control jam
expressed as histidine and sulpher amino acids, this indicating that the jam
less protein content than the amino acids in protein of FAO/WHO/UNU
(Y4Ae), reference. But ,the adding different levels of loofa seeds protein
concentrate (L.S.P.C),(A.S) of protein was increased in carrot jam, except for
tryptophane. On the other hand, calculated EAAI,BV and PER values were
increased progressively with increasing the levels of loofa seeds protein
concentrate as seen in Table (%). Nevertheless, EAAlI and BV in jam
contained loofa seeds protein concentrate (L.S.P.C) were considerably higher
than that in control sample (¢°,A% and £4,)47), respectively. Thus, our results
indicated that the improvement of protein quality was occurred due to adding
different levels of loofa seeds protein concentrate (L.S.P.C) ,which caused
increasing for both EAAI and BV values.Also, from the results given in
Table()+) show the amino acids composition of jams as (g/) g sample), it
could be noticed that the percentage of loofa seeds protein concentrate
(L.S.P.C) increased the essential amino acids content in prepared jams.

In addition, the results in Table ()+) indicated that adding loofa seeds
protein concentrate (L.S.P.C) increased nutritional value. Results also
indicated that the daily requirements of histidine seems to be low in jams
contained loofa seeds protein concentrate (L.S.P.C) compared with other
essential amino acids. Also, it could be cleared that the P.S./Ye+ values were
low for control jam (Y: — YVZ), while, it was higher (¢Y — 44%) for jams
supplemented with Ye7 of loofa seeds protein concentrate (L.S.P.C).

Conclusively, adding different levels of loofa seeds protein concentrate
(L.S.P.C) to carrot jam caused to improve the nutritional and biological values
of jams.
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Organoleptic evaluation of prepared carrot jam

Data presented in Table (') shows the average scores for aroma,
taste, color, texture and overall acceptability. It is evident that the jam
contained Yo’ (L.S.P.C) recorded the lowest scores of overall acceptability.
Also ,the lowest score of color and texture was recorded in jam contained
Ye7. On the other hand, a very good score for all characteristics were noticed
in jam enriched with ©<Y+ and ¢’ loofa seeds protein concentrate (L.S.P.C).

Therefore, jams enriched with <+ and Yo’ of loofa seeds protein
concentrate(L.S.P.C) added food quality attributes.

Conclusively, enriched carrot jam up to '° % loofa seeds protein
concentrate(L.S.P.C) was suitable for production of jams contained high
amount of protein.

Table YY: Organoleptic evaluation of carrot jam enriched with protein
concentrate from loofa seeds (L.S.P.C.).

Characteristics Level of L.S.P.C. (%)
Control | % | Y+ % | Y% | Y% | Y*%
Aroma @ 3@ @ 38 42 4@
Taste @ @ 2 2 2 12
Color 38 38 j@ 4@ A3P yP
Texture @ @ 32 @ AP VP
Overall acceptability a8 a8 @ a8 a8 AZ

Means under the same line bearing different superscript letters are different significantly
(P<+,0)
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Table Y+: Amino acids content of carrot jam (g/)* *g sample) enriched with different levels of protein concentrate
from loofa seeds (L.S.P.C).

Daily level of LS.P.C. (%)
] ] requirement Control 00 1404 16 94 Y % Yo 04

Amino acids content | of manin g

g+ g PS/lg/h++ g PS/lg/h++ g PS/lg/h++ g PS/lg/h++ g PS/lg/h++ g P.S/

sample GDR| Y@+ [samplg GDR| ¢+ |[sample GDR| ¢+ |[samplgGDR| ‘¢- |[samplg GDR| ‘¢« |sampleGDR| e
Leucine [IRER A [ Yy | oxA [eval ve | ey [Yay [ ey [ oo [YOA] |ty [ vac [ va [ vy [y | e
Isoleucine A4 Yo | egt | YV oY Ve | YV oYY | YYY | oo SY4O YY) SEE YA AN 00 ARSI R
Lysine V00 A Y O |y [ ear | Yo | o xe [ sav | vy | o ve [ YA | o) | o ¥A | YTo | oy | w,Ev | YYe | s
Methionine e A Y AR A oY
Cystine v, eV ) LY Yo RY
Phenylalanine AT oYY oYY ey 0 .0
Tyrosine Y o0 A oY oYY oY
Threonine -R A% P I - AN B LYo | YYA | € oYY | YoA [ oA Y4 YAt | vy SYY O YYY [ AY SYY | Yoy | aA
Tryptophan LYre S 7Y R E T S O - -0 I C T IO T I S V- /O IR A I 2 - I L2 SR L O IR CY Y2 U R A I RN PN
\Valine AN Yo | eet [ oYY [ oYY [ YA [ YA | oo rY [ Yot | ea | e [ VAo | VY | o gA [ AYY | AA | w08 [ VoY | a4
|Arginine AN A Y, 0¥ )0V V,A y,v1
Histidine V00 A oV YEE L Y Y [T T | e e | e | Y [ goA | Yy | Yo | gy | YY | YA | ¥ | gy
IAlanine oW, YA AR .,0ov Y v,0) .,00
Glutamic <41 YV, et Y,TA Y,VY Y, AA Y, 1
Glycine oY A ey .,00 RS GIA
IAspartic <0 AN N 40 Vv VLY
Proline G oYY oY e .,ov A
Hydroxyproline - ey et et Vel o
Serine o1 oYY oYY e Y .,0ov
Methionine + cystine Y, IV [AVE [ Yo | ve [ VYE LYY | XYY [ EAY [ R | Y | YU £y | e [ YYe | A [ o TA [ YAY | o
Phenylalanine+ tyrosine y,V4yv LYY | ove | ¥ GYY | YY)y 00 | YYA [ Y UYL YVYA | Ag LYY [ Yoo | an GAY YA Y8

G.D.R.: grams consumed to meet the daily requirement of adult man in individual essential amino acids..
P.S./Ye. :percent satisfaction of the daily needs of adult man in individual essential amino acids when consuming Y¢+ g of the product.
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Table 4 : Amino acids content of carrot jam enriched with different levels of protein concentrate from loofa seeds (L.S.P.C.).

level of L.S.P.C. (%)

Amino acids 'i':‘AOZWHO/UNU Control A Vo A Yo7 Yoy
content ( ) reference g g

g/YigN N AS. |gNigN| AS. |g/\vgN| AS. |gI"tgN| AS. |ghtgN| AS. |g/'""gN| AS.
Leucine ),4 £,V4 Y, oY o, ¥V Y,AY 5,0 YAt T Y,34 oA Y. WY Yo
Isoleucine ), Y v,av Y,ev ¥,44 Y,y €0 YA £,0Y ¥4 £,07 AR [ ¥V
Lysine ), Y,41 y,A0 Y,YA Y, 0 AR Y,Y ¥,¢0 AR v,64 YA Y,o¥v \RR
Methionine \,¢0 y,04 V,1¢ V11 VA y,14
Cystine \,Y. \,Y4 ), YY V,Y¢ \,Ye ),
Phenylalanine v,ov £,)¢ £,vo £,6% £,0v7 £,0A
Tyrosine 1,4, Y,YY Y,v1 Y,EY Y,e1 Y,¢4
Threonine .4 Y,vY Y,Y Y,AY v,4 Y,4Y Y,V Y,40 Y,YA Y,av AR Y,4A ¥,¥
Tryptophan .0 Y, er Y, ),Y1 Y,o¥ ),yo Y,V ),¥4 Y,VA ), 6 Y A€ V,EY Y,A
\Valine ¥ v,va Y,y £,)¢ YA £,YY Y,YA £,7¢ Y,y £,¥A A Y £,4) v,ra
IArginine Y, AN VY, YY yo,Y) 1LY YTLAT AN
Histidine ), Y,A1 Y01 Y, ),YY \RR Y, A Y,Yo V,6) Y,YA ), Ev \AR V,6¢
IAlanine Y, Y o,10 Y, oA £,v4 £, £,8Y
Glutamic Yo, ¥ YoM YA, 0V AR VY Y,V
Glycine LYY T,y o,YA o, 1 0,0V o,0v
IAspartic Yo\ VY,0A Y, A 4,7A 4,1
Proline VY £,v4 £,¢ £,V £,A¢ £,9.
Hydroxproline oY .0 e A o
Serine £,)¢ £,Y) £,Y¢ ¢,v0 £,Y1 £,V
Methionine + V.Y Y10 ),01 Y,AA Y,74 Y,41 \R% Yoo Y,V Y,ev V,YA Y0 ),v4
cystine
Phenylalanine Y,4 0,8V Y,AA 1L,YA ¥,r LYY ¥,ov AN ¥, 1,44 ¥,UA Y, v,VY
+ tyrosine
EAAI 00,Aq Y, 8 16,1 10,1 T 11,00
B.V. % £4,)4 00,Aq oA, YY) 04,01 T, Yy To,AY
PER, Y, ¥ y,04 Y,TA Y,VY y,Vo Y,VY
PER« y,00 Y,V Y, AY Y,A1 Y,A4 1,9
PER- V,\0 Y, 6. ),£4 y,of y,0v y,04

A.S =amino acid scores.

B.V. = biological value.

E.A.A.l.= essential amino acid index.

P.E.R V<Y<Y = protein efficiency ratios.
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