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Abstract

Yoghurt was made from buffalo milk (3.5% fat) fortified
with mushroom powder. Mushroom was used in two forms
(cap and steak) at levels of 0.5 and 1% either cap or steak.
Control was made from buffalo milk free from mushroom.
The chemical composition, rheological properties and
sensory properties of yoghurt were evaluated when fresh
and during storage period at 5+20C up to 12 days. Adding
mushroom increased total solids, fat, total protein, ash and
carbohydrates contents. TS, fat, total protein, ash contents
and titratable acidity of all treatments were increased while
the carbohydrates content and pH values decreased
gradually during storage period. The treatments containing
mushroom were slightly significant higher in whey off and
penetration than control. Results indicated that fortification
of buffalo milk with mushroom caused a decrease in
acetaldehyde and diacetyl contents of treatments.
Organoleptic evaluation scores of yoghurt treatment made
with 0.5% (mushroom cap powder) (MCP) was higher than
control and other treatments. It may be concluded that,
addition of mushroom to buffalo milk could be achieved
successfully in yogurt making.

INTRODUCTION

In recent years, there is an increase in the consumption of dairy products
e:specially fermented dairy products. This is primarily explained by the diversity of
products available and their healthy action. Yoghurt and other fermented dairy
products made by fermentation of milk using a mixed culture of thermophilic Lactic
acid bacteria (Lactobacillus bulgaricus and Streptococcus thermophilus). |

Other dairy or non dairy ingredients may be added to the yoghurt. Mushroom
was suggested in this study for several benefits. Mushroom has long been valued as
delicious and nutritional food in many countries. Mushroom is appreciated, not only for
texture and flavor but also for its chemical and nutritional properties (Manzie et al,,
1999 and Diyabalanage, 2008). On dry weight basis, mushroom can be considered to
be a good sources of digestible proteins (10-40 %), carbohydrates (3-21 %) and
dietary amino acid contents 34-39 %. The essential amino acids, cysteine and
methionine are limited amino acids in mushroom.

Although mushroom contains all the main fractions of lipids, including free fatty
acids, mono, di-and tri-glycerides, sterol esters and phospholipids, their levels are low,
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approximately 2-8 % (on dry weight basis). Oleic and linoleic acids accounted for 72-
77 % of the total fat in mushroom (Longvah & Deosthale, 1998). The calorific value of
most mushroom is also low. Mushroom is excellent source of thiamine (vit. B,),
riboflavin (vit. B,), nicotinic acid (vit. B3), biotin and ascorbic acid (vit. C). mushroom is
not-only source of nutrients but has also been reported as therapeutic foods, useful in
preventing diseases such as hypertension, hypercholesterolemia and cancer, whereas
it contains interesting functional components such as B-glucans at a concentration
ranging from 0.21 to 0.53 g /100 g on a dry basis (Manzi and Pizzoferrato, 2000 and
Mallavadhani, 2006). Some isolated and identified compounds, originating from
mushroom, show other quite significant medical properties, other than
immunomodulatory activity, such as cardiovascular, liver protective, anti-fibrotic, anti-
inflammatory, anti-diabetic, anti-viral and antimicrobial activities (Ooi and Liu, 1999,
Ooi, 2000). Very limited studies have been carried out on mushroom fortification of
different dairy products. For example, Fayed et a/, (2009) manufactured processed
Ras cheese spread with mushroom powder.

The aim of the present work was to evaluate the possibility of making good
quality yoghurt fortified with mushroom, and study the effect of fortification on
chemical, rheological and sensory properties of yoghurt.

MATERIALS AND METHODS

Materials

Fresh buffaloe's milk was obtained from Dairy Dep., Faculty of Agriculture, Cairo
University, Egypt. Freshly common (button) mushroom (Agaricus bisporus) fruiting
body was obtained from Research and production unit of mushroom. Agricuiture
Research Cernter, Giza, Egypt. Pure culture of Str. salivarius sub sp. thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus TCC were obtained from Hansen
Laboratory, Demark.
Methods
Drying and powdering of mushroom fruiting body

Mushroom fruiting body was cleaned, cut into slices, dried in an oven at 65°C
for 48h, as described by Buwjoom et al., (2004), and finely powdered. The resultant
mushroom powder was 95.8 dry matter. While chemical composition for fruiting body
in dry matter (total nitrogen 5.20, fat 1.9, fiber 8.1 and ash 8 respectively).
Preparation of yoghurt

Fresh buffalo's milk was heated at 90°C for 10 min., after standardized to
(3.5£0.2% fat) immediately cooled to 40°C added mushroom ratio 0.5, 1 %

mushroom cap and 0.5, 1% mushroom steak to milk. Active starter (2% w/w) was
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added and mixed. The inoculated milk was packed in plastic cup. The cups incubated
at 40+1°C for 2-3 hr. (3 replicates) then were transferred into the refrigerator. The
resultant yoghurt was stored in the refrigerator and sampled when fresh and every 4
days up to 12 days during storage in refrigerator (5+20°C).
Chemical analysis

Yoghurt treatments were analyzed for total solids (T.S%) fat (%). Total protein
(%), ash content (%), titratable acidity (TA%) and pH value according to the methods
of A.O.AC (1995), carbohydrate content was calculated by difference. The
acetaldehyde content was measured according to the method described by Bradley et
al., (1992)
Rheological properties

Synersis and firmness which are considered the most important rheological
properties of the yoghurt were measured according to the method described by Abd-
El-Salam et al. (1991) and Ahmed (1997) respectively.
Sensory evaluation

Flavour, appearance, body and texture (included color, wheying off, firmness
and smoothness) were organoleptically evaluated by well trained ten panelists. Each
property was given a score of 10 according to El-Etriby et al., (1997).
Statistical analysis

Statistical analysis were carried out by SPSSIO (SPSS, Chicago, 111) program
for windows. The level of statistical significance was set at P < 0.05 as reported by
(Eid et al., 2001).

RESULTS AND DISCUSSION

Chemical composition ]

Chemical coniposition of yoghurt as affected by using different levels of
mushroom either cap or steak forms is presented in Table (1). The total solids (TS) of
the resultant fresh yoghurt untreated and treated with mushroom ranged from 14.04
to 15.26%. The data also, indicated that addition of mushroom significantly increased
(P<0.05) of total solids content of all treatments. TS contents were increased with
increasing the percentage of mushroom added in the buffalo milk either cap or steak
forms. Slight increases were found in TS contents as a result of cold storage in all
treatments including control. This may be associated with some dehydration during
storage. These results are in agreement with those reported by (El-Etriby et al., 1997).
Also in table (i) , the yoghurt treatments made with mushroom steak powder (MSP)
had significantly higher fat, total protein and ash contents than corresponding

treatments those made with mushroom cap powder (MCP) and control. These
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contents (fat, total protein ad ash) increased with increasing the ratio of mushroom
either cap or steak forms. The fat, total protein and ash contents in all treatments
including control increased gradually during storage period and this increase could be
attributed probably to due to increasing of total solids. The obtained data were in
agreement with those of Abd El-Rahman and Salama (2008). From the data in Table
(1), it could be also seen that, yoghurt with 0.5% mushroom cap powder (MCP) had
the highest carbohydrates content while yoghurt control had the lowest. The
carbohydrates content of yoghurt decreased gradudlly in all treatments including
control during storage period. This decrease in carbohydrates content may be
attributed to fermentation of lactose by lactic acid bacteria (Dirar, 1993). The
difference in carbohydrates contents of treatments during storage are significant.

Fig. (1) illustrates the changes in titratable acidity and pH values of yoghurt as
affected by adding mushroom either cap or steak forms in buffalo milk. It is obvious
that, adding mushroom to buffalo milk led to a significant increase in titratable acidity
of resultanting yoghurt. This increase related. to higher carbohydrates content in
treated yoghurt. Among treatments, treatment with 1% (MSP) had the highest
titratable acidity, while yoghurt control contained the lowest. There were slight
significant increase (P<0.05) in titratable acidity for all treatments made from
mushroom including control as the storage period advances. These results are in
agreement with those reported by Ayar et al., (2005). The trend of change in pH
values of yoghurt of all treatments were opposite to that found for the titratable
acidity.

Rheological properties

Data given in (Table 2) show the effect of fortification of buffalo milk with
mushroom either cap or steak on penetrometer reading of resultant yoghurt. The
penetrometer readings are inversely related to firmness. Results indicated that the
fortification with mushroom caused significant decrease (P<0.05) in firmness of all
yoghurt treatments compared with control. This decrease may be related to the higher
carbohydrates in treated yoghurt, which have a high water binding capacity. Firmness
of all yoghurt batches made from buffalo milk without mushroom or with mushroom
gradually decreased (P<0.05) as storage period progressed.

Data listed in Table (2) revealed that synersis values of slight significance
increased by adding mushroom to milk of yoghurt compared with increasing amount
added of mushroom either cap or steak. The synersis values for the samples including
control decreased by storage.

The acetaldehyde and diactetyl contents of yoghurt as affected by using

different levels of mushroom either cap or steak forms is shown in fig (2). Results
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indicated that fortification of buffalo milk with mushroom caused a decrease in
acetaldehyde and diacetyl contents of treatments, this decrease was proportional to
the amount of mushroom either cap or steak added. In general, the levels of
acetaldehyde of all treatments including control exhibited opposite trend as that of
diacetyl content. At the end of storage period, the acetaldehyde and diacetyl contents
were decreased in all treatments including control. This decrease may be attributed to
decrease in carbonic compounds in yoghurt by the end of the storage period (Tamime
and Robinson, 1997).

Organoleptic evaluation

Organoleptic evaluation scores of yoghurt as affected by adding mushroom to
buffalo milk when fresh and during storage at 5+2°C are given in Table (3). Results
indicated that, treatment (T,) scored the highest while lowest score was gained by
treatment (Ts). Use of mushroom especially the lower percentages were significantly
improving the quality of resultant yoghurt. Fresh yoghurt exhibited nearly flavour and
body and texture while the appearance was less differed in various treatment. Body of
yoghurt exhibited more softness with adding MCP from MSP in buffalo milk. All
yoghurt were sensory acceptable but the best yoghurt resulted by adding mushroom
cap powder (MCP) in ratio 0.5% to buffalo milk. From Table (3), it could be also seen
that, the sensory quality of all yoghurt were gradually decreased (significant at
P<0.05) during storage period. Similar trends were obtained by Abd El-Rhman and
Salama (2008).

It could be generally concluded from those results that, addition of mushroom is
significantly successful and contributing the quality of resultant yoghurt and the best
quality yoghurt was obtained by adding 0.5%of mushroom cap powder (MCP) to
buffalo milk.
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Fig. 1. Titratable acidity and pH values &f yoghurt fortified with mushroom.
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Table 1. Chemical composition% of yoghurt fortified with mushroom.

Storage Treatments

Properties (p(;ear;;as(; T, T, T, T, T,
Zero 14.04% 14.68% 15.13% 14,78% 15.26"
TS 4 14.30%¢ 14.87% 15.225%¢ 15.14% 15.35%¢
' 8 14.51%° 15.06™ | 15.57% 15.29% 15.44%
12 14.74% 15.33% 15.82% 15.47% 15.55%
Zero 3.40% 3.50% 3.70%¢ 3.60% 3.70%¢
Fat 4 3.50% 3.60% 3.80% 3.70%° 3.70%¢
8 3.50% 3.70% 3.80%° 3.80% 3.80%
12 3.60°2 3.70% 3.90" 3.80% 3.90%
Zero 4,378 4,55 4,838 4,62¢ 4,917
Protein 4 4,465 4.620¢ 4.91% 4,81% 4,994
8 4.63% 4,75 5.02%° 4,89% 5.09"
12 4.70% 478> 5.065 4,93 5.20%
Zero 5.46°2 5.80* 5.74% 5.66% 5.72%
Carbohydra 4 5.41% 5.75"° 5.60%° 5.61%° 5.69%°
te 8 5.39% 5.65%¢ 5.55% 5.54°8¢ 5.46%
12 5.36™ 5.62" 5.518 5.46% 5.27%
Zero 0.81% 0.83™ 0.86% 0.9084 0.93%
Ash 4 0.88" 0.90% 0.92% 0.938¢ 0.98"¢
8 0.94% 0.96° 1.00%° 1.05%° 1.09"°
12 1.00%2 1.03% 1.15% 1.18% 1.18%

Different capital letters in the same row means the treatments are significantly different from
each other.

Different small letters in the same column means the treatments are significantly different from

each other.
T1 : Control. T2 : 0.5% mushroom cap powder.
T3 : 1.0 % mushroom cap powder. T4 : 0.5% mushroom steak powder.

T5 1 1.0% mushroom steak powder.
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Table 2. Penetration and whey off values of yoghurt fortification with mushroom.

Properties Storgge Treatments*

period Ty T, Ts T, Ts
Zero 22.8™ 23.5% | 25.2% | 22,9 | 23.1%
Penetration (mm) 4 23.4% 24.6% | 26.9% | 23.5%¢ | 23.7%
8 24,5% 26.7%2 | 27.7"° | 24.0%° | 24.3%
12 25.5% 26.9% | 28.1% | 25,0f | 253

Zero 2102 26" | 25M8a | 248G 23

Cab Aab ABab Bab Ba
Whey off (ml/50g) Z 210ng zziAb 22‘;Aab 2231Cb zizCab
12 18° 23% | 21% | 19% | 20°¢

* see table (1)

Table 3. Organoleptic evaluation of yoghurt pontificated with mushroom.

Treatments*
Storage
Properties period

(days) Ty T, Ts T4 Ts
Flavor (45) 4082 42%2 | 3g°a 4142 3562
Body & Texture 40P82 4172 398Ca 41A2 3g%a

Zero
Appearance (10) ghe gh? 7482 782 682
Total (100) 8ghe2 91A2 | g848C2 gghe2 79¢2
Flavor (45) 39BC.ab 41Aab 3882 4(hB:ab 34Gab
Body & Texture 4082 4172 3gBCa 4(PBab 3gCa
Appearance (10) ! g ghe 7hBa 7482 652
Total (100) g7ABab 9.0A,ab g482 g74B:ab 7gC.ab
Flavor (45) 3g8BCb 40MP | 37Cab 39ABb 34Dib
Body & Texture 39ABab 40nab 3ghB.ab 407ab 378ab
Appearance (10) ° gh? gh? (i 782 5Cb
Total (100) 85480 gghe | 81BP 86480 7650
Flavor (45) 36° 3ghc | 3500 | 37t 320
Body & Texture 3g8Cb 4Qhab 37Cb 39ABD 36CDb
Appearance (10) . 7Ab 70 65 6780 5o
Total (100) 81%¢ gshe | 78%Ch | goARc 73¢¢

* gsee table (1)
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