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ABSTRACT

Effects of replacing calf rennet {C.R.} with crude aqueous extract of Selanum
dobium seeds (S.D.E.) at levels 0,25,50,75 and100% on yield, chemical composition,
proteolysis and sensory quality of Gouda cheese were evaluated during ripening
period (30,60 and 90 days) . Replacing C.R. with S.D.E. significantly increased the fat
and protein loss in the whey and cheese weight loss than that of cotrol. This was
associated with the increase in the repiacing level. Cheese made with 3 D.E. showed
higher levels of moisture, salt in moisture and acidity than that of control cheese during
ripening .The former cheese showed also lower pH , fal/DM . But TN/DM decrease did
not significantly affected. Proteolysis was found to be more marked rapid in cheese
containing higher replacing rate of C.R. with S.D.E. than control cheese. Also, free
amino acids significantly (P<0.05 ) increased with the increase in the replacing rate of
C.R. with S.D.E. compared with control cheese. However, control cheese showed
higher levels of total volatile fatty acids (T.V.F.A ) than experimental cheeses. Increasing
replacing rate more than 50% of C.R. with §.D.E. the resultant cheeses were more
pronounced pasty texture as well as some flavour defects (especially bitterness)
compared with control cheese, No flavour defects were observed in S.0.E. cheese with
replacing level less than 50%. So, it could be concluded that an acceptable quality
Gouda cheese could be obtained when C.R. was replaced by S.D.E. up to 50%.

INTRODUCTION

Rennet produced from calf stomach has been fraditionally used since
ancient time as a coagulant in most cheese manufacturing. However
increasing demand for cheeses and shortage of calf rennet have lead to
increasing its price and search for alternative milk coagulants. Milk clotting
enzymes suitable for cheese making must have a high specific cleavage
capacity toward K-casein at the normal pH of milk. Calf rennet, which
contains chymosin as the main enzyme component, has been the most
widely used as a milk clotting enzyme hayving this specification.

Coagulation of milk can be achieved by a number of proteolytic
enzymes from various sources , such as different animal species (e.g. pig,
bovin and chicken pepsins), ricrobial proteinases and vegetable rennet
extracted from fruits ( e.g. pineapple, papaya and Sodom apple ) and plants such
as wild cardoon (Vioque ef al, 2000 ) . When a potential rennet substitute is
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studied, i is of chief imporlance 1o adequateiy evaluate the degradation pattems
of the casein because of their effects on yield, consistency and flavour of the final
cheese ( Fox , 1989 ). Sofanum dobium is a noxious weed belonging to the plant
family solanaceae that grows in vast areas of Sudan. It is a perennial piant that
flowers during the rainy season ( starting in June remaining — August) and
usually bears fruits about January with green fruits which become yeliow at fully
ripe. Dairy farmers in some parts of Sudan use the berres of Solanum dobium to
make a type of white soft cheese (Yousif et al, 1996 ). Some Spanish and
protuguese varieties of raw ewes' and goats’ milk cheeses are made with aqueous
extracts of dried wild thistle flowers from various species of genius Cynara L. (e.g.
C. cardunculus or C. humifis ) as a coagulants (Femandez del Pozo ef al., 1988b;
Nunez et al, 1991; Macedo ef af, 1993; Sousa and Malcata , 1997a; Cammona ef
&/, 1299; Femandez - Salguero and Sanjuan,1999; Roa et al., 1999; Viogue
et al.,, 2000 and Tavaria ef al., 1997 and 2001 ).

However, no information about hard or semi hard cheese manufactured by
aqueous extract of Solanum dobium seeds. Therefore, characterization for
cheese produced with Sclanum dobium extract (S.D.E.) must be known in
order to design lhe cheese making process .

Extracting a milk clotting enzyme from Sofanum dobium have been
tried by Abd El — Galeel and El - Zawahry , ( 2004 ).Effect of some faclors
being pH , setting temperature, Ca c¢l, concentration , Na ¢l concentration and
enzyme concentration on the clotting activity of the enzyme extract have
been also siudied. Attention has been also directed toward the proteolytic
activity of the resu'tant extract in compare with calf rennet. The optimum
conditions for obtaining a suitable curd using this extracted was concluded to
be ssed i1 the manufacture of cheeses .

The-efore , the present work was carried out to evaluate the of effect
replacing calf rennet with aqueous extract of Solarium dobium seeds (S.D.E)
on vield .chemical composition, proteclysis and sensory characteristics of Gouda
cheese during rirening pericd .

MATERIALS AND METHODS

Calf rennet :

Caif rennet (Habo ) powder was obtained from Chr. Hansen A/s
Denmark. it is dissolved in distilled water at a concentration of 62.5 mg % (w/
v) ,calf rennet served as control { Vieira de Sa and Barbosa (1972) .
Vegetable rennet :

The seeus of Solanum dobium were obtained from Sudan Republic.
The seews extraction was carried out by using the method of Singh ef al.
(1973 ard it is adjusted to give the same clotting time as that of the calf
rennet with milk at 40°c according to the method described by Vieira de Sa
and Barnosa (1972).

Milk :

“rash tula cows' milk (4% fat) was obtained from special Dairy

Products Linit at iFood Science Department ,Faculty of Agric. Zagazig University .
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Salt:

Clean, food grad, salt (Nacl) was used.
Caicium chiloride :

Pure food grade calcium chioride used in cheese making, it was
purchased from El - Gomhoria Co. Cairo Egypt .

Coating materials :

A wax mixture composed of white soft paraffin wax, pellet honey and
medical vaslin at a ratio of 1 : 1 : 0.2 respectively were used, it was
purchased from El — Gomhoria Co. Cairo Egypt .

Cheese manufacture :-

The procedure of Gouda cheese manufacture as described by Scott,
(1981) was adapted. The milk was heated at 72°C/Vssec., then cooled at
35°C and calcium chloride was added at the rate of 0.02%. Mesophilic starter
(Chr. Hansen, Copenhagen, Denmark) of Lactococcus factis Sub sp.
Cremoris and Lactococcus lactis Sub sp. diacetylactis was added at the rate
of 1% and thoroughly mixed with the milk. Then milk was divided into 5
portions and left at 35°C for one hour. When acidity reached 0.19 %, Anato
(Chr. Hansen, Copenhagen, Denmark) was added at the rat of 1 mi / 20 kg
milk, then calf. rennet and Solanum dobium extract (S.D.E.) were added as
follows; the first portion was renneted using only calf rennet and it was served
as a control. The other four portions were renneted by replacing calf rennet
with S.D.E. at the rate of 25, 50, 75, and 100% for the second, th[rd, fourth
and fifth portions respectively. All portions were left for complete coagutation
at 30°C. Resultant curds were cutted into large cubes (2 x 2 x 2 cm).The
cheese making process was completed as described by Scott, (1981).
Completing the processing Resallant cheese was then immersed in a 20 %
brine solution for 24 hours at 10 °C for salting. After saiting, the green cheese
was weighted and placed for 2 days in ripening room for surface drying. The
cheese was then carefully coated with wax. Resultant cheeses were then
kept in the ripening room at 15°C, and 85-90 % relative humidity for 90 days.
Cheese analysis :

Cheese yield and recovery of milk fat and proteins in the resultant
cheese were estimated . The cheese samples were taken when fresh and at the
age of 30, 80 and 90 days of ripening. Samples were ground and then stored in
the deep freezer at ( -18 °C ) until chemical analysis . Resultant cheese were
analyzed for moisture, pH, titratable acidity, fat and sait. Total nitrogen, soluble
nitrogen and non-protein nitrogen as described by Ling {(1983) . Amino acids
nitrogen was estimated as given by Stadhouders (1959) .

Free amino acids :

Free amino acids (F.A.A.) were determined in cheese samples
according to Mondino et al. (1972), using a high performance amino acid
analyzer {Eppendorf — Germany LC 3000 Amino acid analyzer). Conditions :
Flow rate : 0.2 ml / min. Pressure of buffer 0 to 50 bar. Pressure of reagent 0
to 150 bar. Reaction temperature 123 °C.

Total volatile fatty acids (T.V.F.A) :
Total volatiie fatty acids were determined by the method described by
Kosikowski (1978).
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Sensory evaluation :

Cheeses were sensory evaluated for appearance, body & texture and
flavour by trained panel of 10 judges as described by Femandez del Pozo ef al.
(1988 b), results were expressed as a mean score for the whole panel on
each cheese.

Statistical analysis :-

Factoriai design 2 factors 3x replicates and the completed
randomized design was used to analyze . All data and Newman Keuis test
was followed to make the multiple comparison (Steel and Torrie, 1980) using
Co stat program significant differences were determined at P< 0.05 .

RESULTS AND DISCUSSION

Data presented in Table (1 and 2) showed the effect of replacing calf
rennet with S.D.E. at different leveis on yield, loss of weight and retention of
both fat and total protein in the curd. Cheese yield significantly (P < 0.05)
decreased in case of replacing calf rennet with SDE. particularly at the high
replacing rates. During ripening cheese made with calf rennet and that made
with replacing rate of 50 % S.D.E. showed relatively similar yield percentage
and was higher than all experimental cheeses. On the other hand, highest
weight loss was noticed by increasing the replacing rate of calf rennet with
S.D.E. for all experimental cheeses .Higher yield for cheese made with
animal rennet than that made with vegetable rennet was reported by Vieira
de sa and Barbosa, (1972). The general trend of results are in agreement
with that reported by Puhan and Irvine (1973) who reported that higher solids,
protein and fat contents were found in whey from Cheddar cheese made with
Bacillus subtilis proteinases as coagulant enzymes. Also Vieira de Sa and
Barbosa (1972) showed that the whey from curds made by cardo exiracts
was more turbid, presurnably owing to greter protein breakdown, that reduced
the yieid. As shown in Table (2) loss of fat and protein in whey was
significantly (P< 0.05) higher for cheese produced by replacing rate of 100 %
compared with all treatments. In contrast, lower levels of fat and protein
retention in these curds. In control cheese fat and protein which lost in whey
could be attributed to curd cutting to small grain size and subsequent
mechanical work during cheese making which resulted in cloudy or turbid
whey, with considerable content of fine curd , independently of the type of
coagulant used Nunez ef al. (1991). High levels of total nitrogen in whey from
milk coagulated with vegelabie renpet rmay ascribed mainiy to the strong
proteciytic activity of S.D.E. (Abd El-Galeel and E!-Zawahry, (2004), with
information of soluble nitrogen which was released into whey, this breakdown
of the casein network resulted in heavy fat and total solids loss in whey from
milk coagulated with vegetable rennet Nunez ef &/ (1991) .
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Table (1): Effect of replacing rate of calf rennet with Sofanum dobium
seeds extract on Yield and weight loss of Gouda cheese.

. _|Ripening Replacing rate of calf rennet
l;"’pe“‘e*"T period (Control by S.D.E. L.S.D./Signi

.

(days) 25% [ 50 % | 75 % | 100%
0 13.95° [13.65°]14.37°[13.84 > 12.95° | 0.229 | =**
{ Vield % 30 [12.74°]12.43°]13.09°/12.21" 11.62°[0.133 | ** |
° 60 |12.54°|12.22°/12.86°[12.007] 11.41%,0.137| ** |
. 90  [12.43°[12.11°12.69°[11.87° 11.32°]0.133 | *** |
Weiaht 30 867°1894°]8.91°)9.427°11027%10.071] = |
9 60 10.11°110.48°[10.51°{10.98°[ 11.89°[0.074 | *** |

G,
055 % |90 110.90°]11.28°]11.69°/11.04" 12.597 | 0.085 =

Table (2):Effect of replacing rate of calf rennet with Solanum dobium
seeds extract on the retention of the fat and protein in the
curd and loss of both in the whey of Gouda cheese :

[ Replacing rate of calf

Properties Control rennet by S.D.E. L.S.D.Signi.
25 %[50 % |75 % [100%|
FaﬂLoss inthewhey % | 5.16° [5.24°|5.51°|6.38" | 9.24710.090
[Retention inthe curd % | 94.84° [94.76%94.49"93.62990.76%0.090
pmtﬂ@mthewhey% [15.41°]16.38%17.15°17.85718.1470.094| ***
Retention in the curd % [ 84.59° 183.62°82.85°82.15781.8650.094| *** |

a,b,c,d and e: Means having different letters in the same raw significantly differed
at p < 0,05.

S.D.E.: Aqueous extract of Solanum dobium seeds.

Signi. : Significant*  ** : High Significant " :Very high Significant

Compositional characteristics :

Table (3} shows the change in acidity {(as % of lactic acid ) and pH
values of Gouda cheese made from cows' milk coagulaled with calf rennet (
control ) or with replacing calf rennet with Solanum dobium extract at different
levels . It could be noticed that acidity of all cheeses were significantly (P <
0.05) increased throughout the ripening period . However , pH values of all
cheese significantly decreased during the same period of ripening. This may
be attributed to lactose fermentation in the initial period of ripening. These
results are in agreement with those reported by Zakai and Salem, (1992).
The highest contents of acidity Vs pH values were found to he in cheese
made using 100% replacing rate. All experimental cheeses showed higher
acidity and lower pH values than control cheese . Similar result were obtained
by Roa ef al. {(1999) who, found that pH values of La Serena cheese
manufactured from ewes' milk with vegetable rennet decreased gradually till
the end of ripening period. Similar results at the same ripening time (90 days)
was reported by Vioque et al. (2000). The general trend of these results are
in agreement with that reported by Fernandez del Pozo ef al (1988 a & b);
Poulet et al. (1991) and Sousa & Mailcata, (1997a).
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Table { 3):Effect of replacing rate of calf rennet with Sofanum dobium
seeds extract on acidity % and pH of Gouda cheese :

Ripening Replacing rate of calf rennet
Properties| period [Control by S.D.E. L.S.D.Signi.
{days) 25% | 50% 75 % | 100%

0 0.89° [0.90™| 0.92™ | 0.92" | 0.94° [0.030] *
Acidity 30 1.14° [1.15°| 118" | 1.19° [1.217 |[0.026] ***

% 80 1.23° [1.24%| 1.277° | 1.28% | 1.30° |0.033| **
90 1.33° [1.33%] 1.36 1.38° [ 1.417[0.027] **
0 4527 (4497 447" | 446 [ 4.43°[0.036] **
30 4317 (4297 4.28%™ | 426% [4.25° [0.037] *
60 423% (4207 4177 [ 4.15%° [ 4.11° [0.054] **
90 4.09° [4.087] 4.05° [ 4.03° [4.01°[0.037| *

a,b,c,d and e : Means having different letters in the same raw significantly differed at p < 0.05.
S.D.E.: Aqueous extract of Solanurn dobium seeds,
Signi. ! Significant™ ™ : High Significant *** : Very high Significant

pH

Table (4) shows the average moisture content, fat / D.M., salt, in
moisture and T.N. / D.M. during ripening of Gouda cheese made from cows'
milk as affected by replacing calf rennet with Solanum dobium extracts
(S.D.E.) at rates 25, 50, 75 and 100 %. It is clear from these data that the
moisture content of cheese from all treatments gradually decreased
throughout the ripening period especially during the early stages of ripening.
Results also indicated that replacing calf rennet with S.D.E. significantly
(P= 0.05) increased the moisture content of resultant cheese and this was
associated with the replacing level (lili 30 days). On the other hand, when
resuftant cheeses were stored more than 30 days, moisture content
significantly (P< 0.05) decreased gradually by increasing replacing calf rennet
with S.D.E. till the end of ripening period (S0 days). These results are in
agreement with those obtained by Sousa & Malcata, (1997), who found that
cheese made with plant rennet (C. cardunculus) exhibited higher moisture
content than cheese with animal rennetl. A similar trend was obtained by
Fernandez ~ Salguera and Sanjuan (1999) and Vioque et al. (2000).

Changes in fat on dry matter (fat / DM %) of cheese samples during
ripening period are presented in Table (4). As indicated in this table replacing
calf rennet with S.D.E. significantly (P< 0.05 ) decreased the fat / DM %
content of resultant cheeses This was associated with the replacing level.
This decrease could be due to the increase in fat lost in the whey (Table 2).
During the ripening period some slight increase in fat content of all
treatments. These results are in agreement with that obtained by Sousa &
Malcata (1997a) for Ovine cheese, Freitas & Maicata (1998) for Picante
cheese and Vioque ef al. (2000) for ewes' milk cheese manufactured with
vegetable rennet.

Salt in moisture in ail treatments significantly (P< 0.05 ) increased
during ripening period (Table 4). It could be also observed that slight higher
salt in moisture of cheese made by higher replacing rate than that obtained
with calf rennet . These results are in agreement with those reported by
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Fermmandez del Pozo et a/ (1988 a), Nuenez ef af (1991) and Vioque et af
(2000). The same table also, showed marked gradually increase in lotal
nitrogen on dry matter (T.N./D.M.%) during ripening in cheese of ali
treatments. This could be allributed to the loss of moisture during ripening
period, on the other hand, the obtained resulis showed that TN / DM values
were significantly (P< 0.05 ) decreased after 30 days of ripening period.
Variations in TN / DM values of cheeses prepared with 25, 50, 75 and 100%
replacing rate were generally insignificant compared with control cheese.
Also, T.N. / D.M. values decreased during ripening with increasing replacing
rate. The general trend of these results are in agreement with those reported
by Fernandez — Salguera and Sanjuan, (1999).

Table {4):Effect of replacing rate of calf rennet with Solanum dobium
seeds extract on chemical composition of Gouda cheese :

Ripening Replacing rate of calf rennet
Properties | Period Control by S.D.E. L.8.D.Signi.
(days) | 25% | 50 % | 75 % | 100%

0 [49.70°149,06°[50.21°]50.48°[50.82°|0.099 ]| *~*
30 |44.22%144.35°(4487°145.12°45.32°|0.062] ***
60 [42.86°142.78"°142.75°|42.61°|42.24°[0.079] =~
90 |41.63%(40.397(40.28"|40.24%{39.98°(0.069
0 49.25%]49.12"[49.01°|49.537]48.66°|0.118] = |
30  [50137%]50.05°149.77°{49.42°[49.01°(0.132] ***

Moisture %

¥

Q,

Fat /DM % 60 ]51.05°[50.89°|50.64°]50.367|49.95°]0.100| ***
| | 90 [51.88°[51.70°[51.56°51.21°| 50.75°[0.092] ***
0 | 624° {625 | 6.27° | 6.28° | 6.32° 10.037] ***
Salt in 30 755° [ 760% (7682 (767" | 7.72° |0.060] ***
Moisture % 60 9.15° | 9.19% | 9.22% | 9.22% | 9.26° 0.043| ***
90 9.61% | 9.987 [10.06°[10.11°]10.21710.047| ***
0 ]684™16827| 687 | 6797|677 [0.055]

o 30 6697 665" | 6.73° | 6.607 ] 6.58” |0.053] *** |
TN/OM% 60 T 6:63° |6.59”] 6.66° | 6.55° | 6.4 [0.069]
80 6.58° | 6.56° | 6.60° | 6.51° | 6.52° [0.071] ns

a,b,c,d and e : Means having different letters in the same raw significantly differed at p <
0.05.

Signi. : Significant*  ** : High Significant *** 1 Very high Significant

Proteoclysis characteristics :

Proteolysis is very important in cheese maturation . It contributes to
the development of characteristics flavour, body and texture of the matured
cheese. Proteolysis indices, which included the concentration of water
soluble nitrogen (S.N.), non-protein nitrogen (N.P.N), aminc acids nitrogen
{AAN) and free amino acids (F.A.A.) of resultant cheeses were estimated.
Table (5) shows the average values of S.INJ/T.N,, N.P.N/T.N. and A AN/T.N.
As can be seen from this table the SN/TN values differed significantly
{(P< 0.05) between controi cheese and all experimental cheeses. After 30
days of ripening period, the SN/TN values for experimental cheeses were
significantly higher than that obtained with calf rennet .These values were
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significantly (P< 0.05) increased for all cheese treatments until 80 days of
ripening period. But this increase was significantly (P< 0.05) greater in case
of increasing the replacing rate of calf rennet with S.D.E. These resulls are in
agreement with that obtained by Nunez et al (1991) who reported thal
cheese made with vegetable rennet contained more SN/TN values during
ripening, than cheese made with animal rennet. Vieira de Sa and Barbosa
(1972) reported that the proteolytic aclivily of cardo extract was markedly
stronger at all stages than that of animal rennet. Also, these results are in
agreement with that reported by Visser, {1977), Low and Wigmora, (1982),
Cardeiro et al. (1992) and Sousa and Malcata, (1997a).

Also, lable (5) summarize the values for NPN /TN % . The NPN/TN
ratio in cheeses manufactured at replacing CR with SDE at rate 25, 50, 75
and 100% significantly (P< 0.05 ) increased during ripening period. But the
values were significantly higher (P<0.05) in a case of replacing rate of calf
rennet with S.D.E. up to the end of the ripening period. As it can be seen.
that NPN / TN values increased steadily in all cheese batches throughout
ripening period. these results are in agreement with those reported by Vieira
de Sa and Barbosa (1972); Ordonez et al. (1980); Barbosa et al. (1981);
Fernandez del Pozo ef al. (1988b); Nunez et al., (1991); Vioque et al. (2000)
and Abd El -Galeel and El —-Zawahry, (2004). On the other hand, Femandez -
Salguero and Sanjuan, (1999) found that NPN content was similar in cheese
produced with animal or vegetable rennet.

Table(5):Effect of replacing rate of calf rennet with Solanum dobium
seeds extract on Ripening indices of Gouda cheese :

Ripening Replacing rate of calf
Properties | period [Control rennet by S.D.E. L.S.D. [Signi.
{days) 25 %
0 7.76° 17.92° 0.072

% B0 14.57° |16.26°(16.93°/17.47°[18.72°| 0.070 | **~
90 17.47° (18.67°/19.85°/21.62°)23.91°] 0.073 | =~
0 3.05° [4.14° [4.15° [4.20™ | 4.23° | 0.056 | **

T
N.P.N/T.N. 30 6.86° |6.97°|7.20°7.29° 7427 [ 0.072 | =
% 60 9.76% | 9.97°[10.47°/10.75°/11.47% 0.061 | **=

S.N/T.N. 30 11.82° [12.24°[13.59°/15.61°16.36°| 0.100 | **

90 12.63° [12.979/13.60°(14.01°(14.88°] 0.079 | ***

0 2.15° [21771216°[2.20°2.22° [ 0.061 | ns

N.P.N/TN. 30 4.48° [4.54°14.66°(4.95°|525° [ 0.081] **

% 60 7.36° [7.98°]|8.16°[8.64° 885 | 0.072 | **

90 8.43% [9.627[10.08°110.46°[10.74%| 0.070 | ***

TVFA. 0 12.60° [12.52°[12.50°[12.46" 12.422} 0.123 | ns

(ml Na oH 30 23.81° [23.60° 23.2° [22.83%(22.15°[ 0.123 | *
N/10/100gm| 60 35.70° |34.61°]34.15°[33.00°]32.76°] 0.131 | =** |
cheese) 90 40.86° [38.72°[37.23°/36.457[34.31°{ 0.136 | *** |

a,b,c,d and e ; Means having different letters in the same raw significantly differed at p < 0.05,
$.D.E.: Aqueous extract of Solanum dobium seeds.
Signi. : Significant*  ** : High Significant *** : Very high Significant
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The amino acid nitrogen represented by A.AAN. / TN Table ( 5) up to
90 days increased during ripening period in all cheeses. Nevertheless, higher
significant (P< 0.05 ) A.ANJT.N. content after 30 days of ripening period
were detected in cheeses made with S.D.E. 25, 50, 75 and 100% replacing
rale than cheese made with calf rennet. increasing in the replacing rate and
ripening period significantly (P< 0.05) influenced the contents of A AN. / TN .
These results agree with those obtained by other workers using vegetable
rennet for the production of different types of cheeses such as La Serena
cheese ( Fernandez del Pozo et al, 1988b, Roa et al, 1999) and Ovine
cheese (Vioque et al, 2000 ). In contrast, Sousa and Malcata, (1997a) for
Seera cheese found that A.AN. / TN values were much lower in cheese
made with vegelable rennet than with animal rennet .

Lipolysis characteristics :

From the data in Table (5), it could be seen that replacing calf rennet
with S.D.E. remarkably affected the total volalile fatty acids (T.V.F.A.) of the
resultant cheese. These data showed that T.V.F.A. of all experimental
cheeses significantly {P< 0.05) decreased by increasing the replacing rate.
The same results clearly indicated that T.V.F.A. content of cheese treatments
gradually increased throughout the ripening period . But control cheese
showed the highest content of T.V.F.A. than all experimental cheeses. These
results are in agreement with thal obtained by Nunez et al. (1991), who
reporied that cheese produced with vegetable rennetl was less lipolysis than
in the cheese produced with animal rennet. The general trend for these results
was reporied by Fernandez del Pozo ef al. (1988b) and Gaya et a/. (1990).

Free amino acids :

Results presented in Table (6), Fig. (1 & 2) show the free amino acids
content of cheese during ripening period as affected by replacing rate of C.R.
with S.D.E.. Data showed that glutamic acid was the most abundant amino acid
followed by aspartic acid in all cheeses. Differences in amino acid profiles were
noticed belween experimental and control cheeses during ripening particularly
increasing proline, isoleucine, glycine, alanin and tyrosine acids. These increasing
associaled wilh increasing ripening period . It could be noticed that cheeses
manufactured with replacing rate of 25, 50, 75 and 100 % of calf rennet with
S.D.E. exhibited the highest content of total free amino acids compared with
control cheese. Also, this was associated with the increasing replacing rate. The
cencentration of total F.A.A. of all cheese treatments increased gradually during
ripening. These resulls are in agreement with the average of proteolysis (S.N.,
N.P.N. and A.A.N. values), that largely due to the proteolytic activity which was
associaled with S.D.E. (Table 5). The higher levels of F.A.A. contents of S.D.E.
cheeses could be due to the higher proleolytic activity of S.D.E. in compared with
C.R. {Abd El - Galeel and El Zawahry, (2004). Also, the general trend for these
results are in agreement with those reported by Cardiero ef a/. (1992); El — Shafie
(1994); Roa et al. (1999) and Ayad (2004) .
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Free amino aclds contente of Gouda cheese at fresh
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Fig .(1) : Effiect of replacing rate of calf rennet with Solanum dobijum seeds extract
on free amino acids content (mg/100 gm cheese) of Gouda cheese:
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Sensory characteristics :

Results presented in Table (7) summarize the average score given for
resultant cheese during ripening period. From these resuits it could be noticed
that replacing calf rennet with S.D.E. at a rate higher than 50 % significantly (P<
0.05 ) decreased the score points for resultant cheese in compare with the
control cheese, whereas then organoleptic properties of cheese made by
replacing calf rennet with S.D.E. at levels of 25 and 50% did not significantly
differed in compared with conirol cheese . But that made with replacing levels of
75 and 100% showed significantly lower scores in compare with the control
cheese .The lowest score were shown in case of 100% replacing level. Therefore
it coiiid be concluded that replacing calf rennet with S.D.E. up to 50 % enable to
produce Gouda type cheese of acceptable quality.

Table (7):Effect of replacing rate of calf rennet with Sofanum dobium
seeds extract on organoleptic properties of Gouda cheese.

Ripening Replacing rate of calf rennet
period Scoring Control by 5.D.E. L.5.D. Signi.
{days) 25% | 50% [ 75% | 100%

Appearance (10| 8.00] 800[ 800|800 | 800
"Bod & TexrUre |40 | 34.60 ] 34.50 | 34.25 | 34.00 | 30.25
Flavour 50 | 43.0641.80 [41.50 [34.62 | 3250
Total 100] 85.50°184.30° [83.75° [76.62° | 70.85° 12 542 ***
Appearance |10 | S.00| 850¢{ 9.00]| 850 8.00
30 Bod & Texrure |40 | 35.42|35.43 |34.90 133.95 | 30.38 |
| . _Flavour 50 | 45.2244.80 |44.60 |40.25 | 35.45
Total 100] 89.64%[88.73" [88.50" [82.70" |73.84" |4.6842| ***
Appearance 10| 9.50] 800 9.50| 9.00| 8.50] [
Bod & Texrure |40 | 38.91(39.34 [39.30 133.93 | 31 84
Flavour 50| 47.55[48.50 |48.66 [40.82 | 36.36 ]
Total 00[ 95.96°|66.84" [37.46" |83.75" [76.70°|3.666 | *** |
Appearance |10 950 950| 950 900| 8.50
Bod & Texrure (40 | 39.75/38.48 |38.62 138.45 | 32.20
Flavour  [50| 48.25149.45 |48 78 [40.00 {38 00 .
Total 00| 97 50%]67.43% |98 90° |B7.45° | 78.70°|2.566| ***
abc,d and e : Means having different letters in the same raw significantly differed at p < 0.05.
8.D.E.: Aqueous extract of Solanum dobium seeds.
Signi. : Significant *
** : High Significant
*** : Very high Significant
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