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ABSTRACT

The current investigation aim to study the possibility of preparing yoghurt
from buffaloe’s milk mixed with different levels of potato, sweet potato or various
mixtures of them. Acidity developed in all the treatments. Increasing the level of
added potato or sweet potato or their mixtures resulted in an increase in the content of
total volatile fatty acid (T.V.F.A) and total carbonyl (T.C). However, fat content (F),
total nitrogen (T.N.), non-protein nitrogen (N.P.N), soluble nitrogen (S.N) declined with
increasing the added amount of potato, sweet potato or their mixtures. All the
treatments have no coliform bacteria or Staphylococcus aureus. However, molds and
yeasts were detected after 10 days of cold storage. Spore forming bacteria were
found in all treatments, as they were not affected by the heat treatments, but the
control yoghurt had higher total bacterial, proteolytic and lipolytic counts compared
with the potato or sweet potato based yoghurts. Lower total points of sensory
evaluation were given to yoghurt containing the potato or sweet potato as compared
with (control) yoghurt. Amongst the former, yoghurt containing 5% potato or 5%
sweet potato or a mixture of (5+5%) gave scores more similar to those of the control.
Yoghurt-mixed with 5% potato, 5% sweet potato or a mixture of them (5+5%) could be
recommended. This leads to decreasing the cost of the final product due to the lower
price of potato or sweet potato.

INTRODUCTION

Fermentation is the oldest and saftiest method for preserving milks.
The increase in acidity consequent to fermentation results in products such
as yoghurt, Quark-Labneh, Kefier and Koumiss, which are bacteriologically
stable under refrigerated conditions and free from pathogens (Tamime and
Robinson, 1985). Accordingly, numerous studies employed soymilk, soy
protein or soy flour in the manufacture of yoghurt (Nelson et al., 1971 & 1976;
Farahat et al., 1974). Forsumm (1975) used whey protein concentrate as a
supplement to maize, rice and potato. He evaluated the chemical and
biological composition using growing rats. Fermentation often improves or
modifies taste, flavour and lower texture. Consequently, sufficient acid
production is a main prerequisite. This would depend on the ability of the
organisms to utilize the available carbohydrates in milk. Yoghurt is one of the
most popular fermented milk all over the world. In Egypt, it's usually
prepared from buffaloe’s milk. Because of the shortage in the milk supply,
trends of incorporating various milk substitutes in the manufacture of yoghurt
have introduced. In addition to overcoming the insufficient milk supply, these
substituents are of important economic value. However, employing them in
fermented milks have associated with some technological problems. As a
source of carbohydrate, required for fermentation, protein, iron found in very
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limited level in milk. Vitamin A, B & C and florin, iron, potassium,
phosphorus, copper, manganese, iodine potato and sweet potato might be
effective milk substitute. Hegazy et al. (1990) reported that potato flour
contains 8.60% protein, 0.40% fat, 1.38% fiber, 3.80% ash, 85.82% total
carbohydrates, Ca 42.0 mg/100g, P 220.0 mg/100g, Fe 4.90 mg/100g and
381 calories. Ghazi (1996) found that sweet potato contains ash 1.80%,
crude protein 4.30%, lipids 0.70%, reducing sugars 13.50% and
carbohydrates 79.70% on dry weight basis. Also, he reported that sweet
potato contains, P 58.0 mg/100g, Ca 30 mg/100g, Fe 3.30 mg/100g, Mg 6.20,
Mn 0.21, Cu 0.50, Zn 0.40 mg/100 g on dry weight basis and caloric value =
396.30 K cal/100 g sample on dry weight basis. Youssef and Rofael (1997)
reported that sweet potato slices contain starch 70.45%, total sugars 13.76%,
ash 1.14% and fat 0.60% on dry weight basis.

In the present study a trail for preparing yoghurt from buffaloe’s milk
mixed with different levels of potato and sweet potato has been conducted.
Furthermore, the microbiological, chemical and organoleptic characteristics
have been followed up during manufacture and storage period.

MATERIALS AND METHODS

Milk:

Fresh buffaloe’s milk was supplied by the herd of the Faculty of
Agriculture, Mansoura University. The chemical composition of buffaloe’s
milk, potato and sweet potato is shown in Table (1).

Table (1):Chemical composition of the buffaloe’s milk, potato and
sweet potato used in yoghurt preparation.

Iltems Buffaloe’s milk* Potato** Sweet potato**
Moisture 84.60 77.8 68.3
Total solids 15.40 22.2 31.7
Total protein 4.00 2.0 1.8
Total fat 5.85 0.1 0.7
PH 6.69 ND ND
Acidity 0.18 ND ND
Carbohydrate ND 19.0 27.9

* Determined in Dairy Dept., Chem. Lab.
** According to El-Serky (1990).
ND = Not determined.

Potato and sweet potato:
It was obtained from local market of Mansoura city.

Preparation of potato and sweet potato for using in making yoghurt:

Potato [Solanum tuberosum, L] and sweet potato [[pomoea batatas
(L) Lam] were cleaned and rinsed with tap water. They were then boiled for
30-45 min. They were dehulled after discarding the boiling water. Finally,
they were mixed at certain levels with buffaloe’s milk.
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Starter cultures:

Lyophilized cultures of yoghurt starter (Lactobacillus delbrueckii
subsp bulgaricus + Streptococcus thermophilus) were obtained from Chr.
Hansen’s Lab. Denmark.

Chemical analysis:

Yoghurt samples were analyzed for titratable acidity as percent of
lactic acid and pH-values according to Ling (1963). Fat content (F) and total
solids (T.S) according to the British Standard Institution’s (B.S.I) method
(1955). The total nitrogen (T.N), soluble nitrogen (S.N.) and non-protein
nitrogen (N.P.N) as described by Ling (1963). The total volatile fatty acids
(T.V.F.A) were determined according to Kosikowiski (1978). The total
carbonyl compounds were estimated as described by Bassett and Harper
(1958).

Microbiological analysis:

The total bacterial count of yoghurt was determined according to the
American Public Health Association (1978) by planting the proper dilution in
duplicates using nutrient agar medium (Difco Manual, 1966). The spore-
forming counts were determined according to Chalmer (1962). The coliform
bacterial count as described in Oxoid Manual, 1982). The proteolytic bacteria
count according to Chalmer (1962). The lipolytic bacterial count according to
Berry (1933). The staphylococci count by Difco (1974). The molds and
yeasts as described by the Oxoid Manual (1962).

Sensory evaluation:

Yoghurt made with the addition of potato, sweet potato or with their
mixtures were scored for appearance out of 15 points, for body and texture
out of 30 points and for flavour out of 10 points as described by Nelson and
Trout, 1964).

RESULTS AND DISCUSSION

Acidity development:

It could be seen from table (2) that after pasteurization, the
replacement of buffaloe’s milk with various levels of potato, sweet potato or
their mixture has resulted in an increase in the titratable acidity and decrease
in pH-values of the treatments as compared with those of control one, which
was constituted of buffaloe’s milk only. Whereas, the yoghurt made from the
mixtures of potato and sweet potato (5+5%) had less titrable acidity as
compared with the control.

Chemical compaosition:

It could be seen from table (3) that increasing the level of added
potato or sweet potato and their mixtures or decreasing the percent of
buffaloe’s milk resulted in an increase in the pH-values. On the other hand, it
could be claimed that the yoghurt made from potato, sweet potato or their
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Table (2): Development of acidity and pH during the making of yoghurt
from buffaloe milk partially substituted with potato, sweet
potato or their mixtures.

Time

After
Treatments |pasteur-
ization

After
adding
starter

1h.

2 h.

3 h.

4h.

A | pH

A

pH| A

pH

A | pH

A | pH

A | pH

Control 010.18(6.69

0.2416.23

0.32|6.06

0.40|5.90

0.68]5.35

0.72|4.94

Potato 510.19(6.68

0.23]6.48

0.32/5.98

0.59|5.38

0.81/4.81

1.08/4.41

10/0.19/6.68

0.23]6.49

0.41/5.68

0.72/5.00

0.92/4.51

1.0114.27

15/0.19/6.66

0.23]6.45

0.67/5.16

0.90/4.65

1.13|4.33

1.31|4.15

25|0.19/6.60

0.23]6.31

0.63|5.18

0.81/4.65

1.08]4.33

1.22|4.16

35/0.19|6.51

0.22|6.25

0.43|5.57

0.83]4.65

0.95/4.35

1.22|4.18

Sweet potato 5 (0.19(6.62

0.2416.38

0.35/5.98

0.62|5.28

0.93/4.73

1.13/4.45

10/0.19/6.60

0.25|6.34

0.35/5.99

0.72|5.20

0.93/4.71

1.13/4.45

15/0.19/6.30

0.23]6.20

0.39/5.66

0.47]4.93

0.74]4.49

0.81]4.26

25|0.19/6.30

0.2416.15

0.45/5.42

0.63]4.85

0.86/4.45

0.90/4.16

Sweet Potato: 5:5 0.19(6.33

0.21]6.18

0.29/5.79

0.32|5.20

0.58/4.61

0.72]4.30

Potato 25:25 0.19/6.31

0.22|6.01

0.45|5.40

0.66/4.68

0.81]4.15

0.91]4.00

A = Acidity

Table (3): Development of acidity and pH of yoghurt made from
buffaloe’s milk partially substituted with potato, sweet potato
or their mixtures as affected with storage at refrigerated

temperature.
Storage periods at refrigerator (5-10°C), (days)
Fresh 5days 10 days

Treatments Acidity| pH |Acidity| pH |Acidity pH
Control 0 [0.72 1494|112 |4.08] 1.13 4.27
Potato 5 1.08 [4.41]1.48 |[3.99| 1.51 3.95
10 | 1.01 |4.27| 1.66 | 3.88 | 1.75 3.82
15 [ 1.31 [4.15|1.71 |3.85]| 1.80 3.82
25 [ 1.22 [4.16]| 1.62 |3.89| 1.76 3.84
35 | 1.22 [4.18]| 1.62 | 3.89 | 1.69 3.89
Sweet potato 5 1.13 4.45]1.41 [3.92| 1.75 3.90
10 | 1.13 |4.45|1.49 | 3.92| 1.62 3.88
15 | 0.81 |4.26| 1.30 | 3.90 | 1.48 3.86
25 | 090 [4.16 ] 1.35 | 3.89 | 1.57 3.68
Potato : Sweet potato 55 1072 1430 | 1.29 | 4.02| 1.33 3.87
25:25| 0.91 |4.00| 1.35 | 3.97 | 1.37 3.84
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Table (4): Contents of fat, total volatile fatty acids and total carbonyl
compounds of yoghurt made from buffaloe’s milk partially
substituted with potato, sweet potato or their mixtures as
affected with cold storage.

Time
Fresh 5 days 10 days
T.V. T.V. T.V.
Treatments Fat |FA| T.C |Fat|F.A| T.C |Fat|F.A| T.C.
Control 5.85/2.00]0.015|6.10(4.00| 0.067 |6.30|4.60/0.315

10 |5.05|5.20]0.067|5.20(5.60| 0.059 |5.30/4.00/0.163
15 |4.45|5.20]0.192|4.65(5.20| 0.052 |4.80/4.00/0.785
25 [3.80/5.20/0.086|3.95|5.20|0.061 [4.15|4.00|0.432
35 [3.25|5.20/0.067|3.45|4.80|0.753 |3.60|4.40(0.864
Sweet potato 5 |5.55(5.20]0.182|5.70|5.20/0.614 |5.90|3.60|0.673
10 |5.20|5.20]0.036|5.30(5.20|0.752 |5.50|3.20|0.794
15 |4.65|7.20]/0.086|4.85|7.60|0.089 |5.10/4.80/0.342
25 |4.05/6.00]0.447|4.25(4.00]| 0.149 |4.50|3.20/0.369
Potato : Sweet potato  5:5 |5.50(4.80|0.338|5.80|4.00/0.152 |5.90|3.60/0.340
25:25|4.00]14.4]0.851|4.25|4.00|0.797 |4.50|4.40|1.149
T.V.F.A. = Total volatile fatty acids.ml 0.1 NaOH/100g
T.C. = Total carbonyl mg/100g
mixtures had higher total volatile fatty acids (T.V.F.A) and total carbonyl
compounds. Meanwhile, the fat decreased with increasing the added level of
the potato, sweet potato or their mixtures compared with the control of the
fresh yoghurt. This is due to the lower content of the fat of the potato or
sweet potato, i.e., 0.1 & 0.7, respectively, (table 1). On the other hand, the
total volatile fatty acids decreased throughout the storage period, compared
with the control. Also, the fat and total carbonyl contents increased during
the storage period (table 4). Meanwhile, it's clear from table (5) that
increasing the added potato or sweet potato or their mixtures decreased the
total nitrogen, non-protein nitrogen, and soluble nitrogen of the resultant
yoghurt in the fresh control. This might be due to the lower protein content in
the potato or sweet potato, i.e., 3.0 & 1.8, respectively, (Table 1). On the
other hand, it could also be appeared that an increase in total nitrogen, non-
protein nitrogen and soluble nitrogen of the resultant yoghurt was recorded in
the storage period. This could be attributed to proteolysis occurring during
the storage period.

Microbiological quality:

Data presented in table (6) indicate that the higher numbers of total
viable count, lipolytic and proteolytic bacteria were observed in buffaloe’s
(control) yoghurt as compared with yoghurt made from milk containing potato,
sweet potato or their mixture. This is due to the superiority of buffaloe’s milk
for the growth of bacteria as compared to potato or sweet potato (Magdoub et
al., 1992). On the other hand, it's clear from the same table that no coliform
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bacteria or Staphylococcus aureus were detected in all treatments, however,
molds and yeasts were detected after 10 days of cold storage. Meanwhile,
sporeforming bacteria could be detected in all the treatments as they were
not affected by heat treatments.

Sensory evaluation:

Data presented in table (7) show that buffaloe’s yoghurt had the
highest scoring points whether when it was fresh or after cold storage for 5 or
10 days. Amongst the potato or sweet potato treatments, the yoghurt
containing the lowest amount of added potato (5%) or sweet potato (5%) or
their mixture (5+5%) scored the highest total points, whereas that had the
highest level of potato, sweet potato or their mixture (5 + 5%) and (25 +
25%), respectively, gave the lowest score. Therefore, it could be stated that
by increasing the level of added potato, sweet potato or their mixture the total
score points were lower. The three elements of the total score, i.e.,
appearance, body & texture and flavour had the same trend. It’s clear, also,
that by increasing the level of sweet potato, the flavour was improved and the
acidity increased the total score point compared to increasing the level of
potato which resulted in degrading the flavour and acidity and lowering total
score. This is due to the higher content of the carbohydrates in the sweet
potato. Fortifying the buffaloe’s milk with (5%) potato, (5%) sweet potato or
mixture of them (5 + 5%) increased the points scored for appearance, body &
texture and flavour. It could be stated that increasing the level of added
sweet potato improved the organoleptic properties of yoghurt.

REFERENCES

American Public Health Association (1978). Standard Methods for the
Examination of Dairy Products 1790 Broadway, New York, 19 USA.

Basset, F. W. and Harper, W. J. (1958). Isolation and identification of
acidic and neutral carbonyl compounds in different varieties of
cheese. J. Dairy Sci., 41: 1206-1217.

Berry, J. A. (1933). Studies on bacteriological flora and keeping quality of
pasteurized liquid cream. J. Dairy Res., 15: 1947.

British Standard Institution, B. S. I. (1955). Publ. No. 696, Part 2.

Chalmer, C. H. (1962). Bacteria in relation to milk supplies. 4" Ed., Edward
Arnold Ltd, London.

Difco Manual of Dehydrate Culture Media and Reagents (1974). Pub. Difco
Laboratory Incorporated, Detroit, Michigan, 48, 201, USA.

Difco Manual of Dehydrate Culture Media and Reagents Procedures
(1966). Ninth Ed. Difco Laboratories, Detroit, Michigan, USA.

El-Serky, M. A. (1990). Bulletin of the associating society for the production
of potato. Ministry of Agriculture, Egypt.

Farahat, S. E.; Abou El-Ella, W. M.; Mahran, G. and Hofi, A. A. (1974). The
use of soymilk in fermented, (Zabadi manufacturing). Zagazig Fac. of
Agric. Res., 1: 187-194.

5131



Gomaa, M.Sh. and A.M. El-Shawaf

Forsum, E. (1975). Use of a whey protein concentration as supplement to
maize, rice, and potato: a chemical and biological evaluation using
growing rats. J. Nutrition, 105(2): 147-153.

Ghazi, Kh. A. (1996). Preparation and evaluation of fried sweet potato
french fries. Menofiya J. Agric. Res. 21(5): 1253-1262.

Hegazy, A. N.; Khorshid, M. A. and Salem, S. A. (1990). Potato flour as
substitute for wheat flour in bread making. Egypt. J. Food Sci., 18 :
93-104.

Kosikowiski, F. V. (1978). Cheese and fermented milk foods. 2" Ed. 3™
printing with revisions, P. O. B. 139 Brook Tondale Ithaca, New York,
USA.

Ling, E. R. (1963). A Text Book of Dairy Chemistry. Vol. 2, Practical, 3™
Ed., Chapman and Hall, London.

Magdoub, E. ; Fayed, O.; Mohamed, Nargis, H. and Salem, M. M. (1992).
Utilization of soy protein in the manufacture of zabadi. Egypt J. Food
Sci., 20(2): 253-262.

Nelson, A. |.; Steinberg, M. P. and Wei, L. S. (1976). lllinois process for
preparation of soymilk. J. Food Sci., 41: 57.

Nelson, A. |.; Wei, L. S. and Steinberg, M. P. (1971). Food products from
whole soybeans. Soybean Digest, 31: 32.

Nelson, J. A. and Trout, G. M. (1964). In judging dairy products. 4™ ed.,
Olson Publishing Co., Milwaukee, USA.

Oxoid Manual (1982). Culture Media, ingredients and other laboratories
services. 5" Ed. Published by Oxoid Limited, London.

Oxoid Manual of Culture Media (1962). Pub. By the Oxoid Division, Oxo.
Hd, South Work Bridage, Rd. London, S. E. I.

Tamime, A. Y. and Robinson, R. K. (1985). In yoghurt scince and
technology Vt Ed., Pergamon Press, Publisher: Kobert Maxwell, M.
G., London. 431.

Youssef, M. A. and Rofael, D. S. (1997). Evaluation of fried products from
sweet potato. Alexandria J. Agric. Res. 42(3): 115-129.

5132



J. Agric. Sci. Mansoura Univ., 25 (8), August, 2000

o dall & g gall A 5l g 9 pSaal) g Aimiads gl (el gAY o il
il g il

) i) dana 3 sall 2o g Maaa LA teas
M_SJJM\_SJJMHMQ_R&U}\Z\.AS_QQJ‘J\@.«..&*

e — (23850 Al — Ayl LS sgaa — 0130 gl udd ¥

U slie Lagie Japla of Ul f (pudaldadll aladin AnlSa) agans dlal) Al all cdagin
Dsiasilly aaall e Ualall g Gudaldall o giaY @lls a9 &) s sall Aelina (3 (o saladl Galll
i3S ¢ (B complex) Sl anys o senllSll s G s lill 5 finiall 5 o sraielall 5 o g sill
O aagaily | allaall 4000 (e 2305 Gl (s suay LLa¥) 5,05 A Al gl oy ¢ Dl o 5 Sl
S sl Legia s of Ualdadll i GudaUadll (5 giae 335 Of LS ¢ D labaall JS 8 &y gl 38 Hiia el
8305 ool (815 ¢ il ) sm sall (8 AL g0 ySU LS all 5 5Lkl Aiaall (alea) (e (s sinal) 3255
sl 5 (S Gy il 5 Al e (s sl mia ) Lagie Il i Uslladl) ) ulalaal) 4y
COlabaall JS CulS A o g5 ySaall daalill o s ) s sl (8 I G g 53l 5 (ag 0 el
s il y kil Lo s Staphylococcus aureus s Coliform cstsill il s Sae e 4l
LSl 5 LSl KU aal (e Wl sine b el <l g5 il die (K15 ¢ )3l o pdlall o5
legie Iyl i Ubllad) gl Galalladl e (s sinall &) s salls 45 )l ol Allsall 5 (i 5 pall Alladl)
e s sinall &y s sl Al s salall s sall il al) il il o e gls Ll
sl OS adly ¢ ) anil) cila 5o (8 08T Cla Leild Lagia Janla f Uil i udallaill
Gila e Uil 5 Gulallaidl (e Jada (5% + 5 ) 5l Walay %5 i (udallay %5 e (s siaal
(sl ) apaladl s sall Al

Ay Lo glaall us galall Galll e 1) g gl iy (a3 e Janiall il e 2l
Ll A (mid o8 e3¢ Unlaidl g ulalladl (40 ( 5% + 5 ) 5l Uty %5 5l (udalday %5
el i alalall (ge IS jas aldady olld g s

5133



Gomaa, M.Sh. and A.M. El-Shawaf

Table (5): Nitrogenous forms of yoghurt prepared from buffaloe’s milk partially substituted with potatoes, sweet potatoes
or their mixtures as affected with cold storage.

Time
Fresh 5 days 10 days
Treatments T.N. S.N. N.P.N. | SN/TN T.N. S.N. N.P.N. | SN/TN T.N. S.N. N.P.N. | SN/TN
Control 0.611 | 0.112 | 0.019 | 0.183 | 0.621 | 0.115 | 0.022 | 0.185 | 0.630 | 0.119 | 0.027 | 0.189
Potatoes
5 0.603 | 0.110 | 0.019 | 0.182 | 0.613 | 0.115 | 0.021 | 0.188 | 0.625 | 0.118 | 0.025 | 0.189
10 0.591 | 0.106 | 0.016 | 0.179 | 0.602 | 0.106 | 0.019 | 0.176 | 0.616 | 0.110 | 0.020 | 0.179
15 0.583 | 0.106 | 0.016 | 0.182 | 0.599 | 0.109 | 0.018 | 0.182 | 0.608 | 0.113 | 0.019 | 0.186
25 0.564 | 0.102 | 0.018 | 0.181 | 0.575 | 0.110 | 0.018 | 0.191 | 0.593 | 0.112 | 0.022 | 0.189
35 0.543 | 0.0998 | 0.019 | 0.184 | 0.561 | 0.108 | 0.019 | 0.193 | 0.570 | 0.110 | 0.023 | 0.193
Sweet potatoes
5 0.603 | 0.109 | 0.018 | 0.181 | 0.614 | 0.115 | 0.022 | 0.187 | 0.621 | 0.119 | 0.022 | 0.192
10 0.588 | 0.103 | 0.013 | 0.175 | 0.600 | 0.108 | 0.020 | 0.180 | 0.610 | 0.113 | 0.023 | 0.185
15 0.575 | 0.103 | 0.013 | 0.179 | 0.592 | 0.105 | 0.019 | 0.177 | 0.600 | 0.112 | 0.024 | 0.187
25 0.560 | 0.100 | 0.011 | 0.179 | 0571 | 0.106 | 0.014 | 0.186 | 0.580 | 0.110 | 0.020 | 0.190
Potatoes : Sweet potatoes
5:5 0.602 | 0.109 | 0.015 | 0.181 | 0.612 | 0.112 | 0.018 | 0.183 | 0.618 | 0.118 | 0.018 | 0.191
25:25 0.568 | 0.103 | 0.013 | 0.181 | 0.592 | 0.105 | 0.013 | 0.177 | 0.608 | 0.110 | 0.018 | 0.181
T.N.: Total nitrogen S.N.: Soluble nitrogen N.P.N.: Non-protein nitrogen
Table (6): Microbiological analysis of yoghurt prepared from buffaloe’s milk partially substituted with potatoes, sweet potatoes or their mixtures.
Time
Treatments Fresh | 5 days | 10 days
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< Z| @ mp o4 Z| Q@ mp o4 z| @ m
S I T -1 ) B B B - T BT | R IR T -1
Control 6.4 | -- 30 | 40 |[ND|ND|ND |72 ] 1 32 |45 [ND [ND|ND 70| 1 29 | 38 | 10 | ND | ND
Potatoes
5 60 1 28 | 34 IND|ND|ND |63 ] 1 29 | 38 |IND [ND |[ND 6.1 |10 | 26 | 33 | 15 [ND | ND
10 59| 2 25 | 30 |IND|ND|ND |62 1 27 | 34 |[ND [ND |[ND 6.0 | 12 | 24 | 30 | 20 | ND | ND
15 571 4 21 | 26 [ND |[ND |[ND | 6.0 | 3 22 | 29 IND [ND |ND 58 8 20 | 24 | 30 | ND | ND
25 55| 1 20 | 24 ([ND |[ND |[ND |58 | 1 22 | 26 [ND ([ND |ND 57| 4 20 [ 21 | 30 | ND | ND
35 52| 3 15 [ 20 [ND |[ND | ND | 5.7 | -- 20 | 23 |ND [ND |ND 55| 3 14 | 19 | 35 | ND | ND
Sweet potatoes
5 6.1 2 25 |35 IND|ND|ND |64 | 1 27 | 37 [ND [ND |[ND 6.2 | 3 24 | 33 | 20 | ND | ND
10 58| 4 25 | 31 |[ND |[ND |ND |63 - 26 | 33 |ND |[ND|ND 6.0 1 23 | 30 | 20 | ND | ND
15 56| 2 |20 | 28 [ND|[ND|ND|6.0]| 1 [ 22 |29 [ND|ND|ND 59| -- [ 20 | 26 | 30 | ND | ND
25 53| 1 |20 |26 [ND|[ND|ND|57] 1 |21 |27 [ND|ND|ND 52| -- |18 |22 | 35 |ND |ND
Potatoes : Sweet potatoes
5:5 57| 2 |25 |30 [ND|[ND|ND|6.1] 1 [ 28 |32 [ND|ND|ND 6.0| -- |23 | 25| 28 | ND | ND
25:25 51| 2 |21 |18 [ND|[ND|ND|58] 1 [ 23 |20 [ND|ND|ND 54| -- |17 | 15| 40 | ND | ND

TVC = total viable count (cfu x 10°).
L = lipolytic bacteria (cfu x 10?).

P = proteolytic bacteria (cfu x 10?).
ND = Not detected.

M&Y = molds and yeast (cfu x 102).
SP = sporeforming bacteria (cfu x 10?).

Staph = Staphylococcus aureus
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Table (7): Organoleptic properties of yoghurt prepared from buffaloe’s milk partially substituted with potatoes,
sweet potatoes or their mixtures as affected with cold storage.

Time
Treatments Fresh 5 days 10 days
APP | B+T | Fla. | Acid | T.S |APP | B+T | Fla. |Acid | T.S | APP | B+T | Fla. | Acid | T.S
15 | 30 | 45 | 10 (100 | 15 | 30 | 45 | 10 | 100 | 15 | 30 | 45 | 10 | 100
Control 0 14.0(28.0|44.0| 9.0 |95.0/14.0|28.0[43.0| 85 |93.5|13.0|26.5|42.0| 8.0 | 89.5
Potatoes
5 13.027.5|40.0| 8.0 |88.5|/13.0|27.0(40.0| 8.0 |88.0|12.5|25.0|38.0| 7.0 | 82.5
10 12.5[26.5|285| 8.0 [855|12.5|26.0(38.0| 8.0 |84.5|12.0|25.0|37.0| 7.0 |81.0
15 12.5[26.0|37.0| 8.0 |83.5|12.0|26.0(36.0| 75 |81.5|11.5|245|35.0| 6.5 | 77.5
25 12.0[(25.0(36.5| 7.0 |80.5|/12.0|25.0(36.0| 7.0 |[80.0|11.5|24.0|34.0| 6.0 | 75.5
35 11.0(22.0(35.0| 6.5 |745|11.0|22.0{34.0| 6.0 | 73.0|10.0|21.0|32.0| 5.0 | 68.0
Sweet potatoes
5 13.0(27.0{37.5| 7.0 [84.5|13.0|27.0(/36.0| 7.0 |83.0(12.0|25.0(34.0| 6.0 | 77.0
10 125(127.0(375| 7.0 [84.0]|12.5|26.0(/36.0| 7.0 |81.5|11.0{24.0(34.0| 6.0 | 75.0
15 125(126.5(38.0| 7.5 [84.5|125|26.0(37.0| 7.0 |825|11.0|25.0(35.0| 6.5 |77.5
25 125(126.5(39.5| 8.0 ({86.5|11.0|25.0(39.0| 7.5 |825|10.0|24.0(37.0| 7.5 | 78.0
Potatoes : Sweet potatoes
5.5 13.0(26.5(375| 7.5 [84.5|13.0|26.0(36.5| 7.5 |83.0(12.0|25.0(35.0| 7.0 | 79.0
25:25 [12.0]20.0|35.0| 7.0 |{74.0/10.0(19.0|31.0| 6.0 |66.0| 8.0 |16.0|30.0| 6.0 | 6.0
App.: Appearance B + T: Body + texture Fla.: Flavor T.S.: Total score
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