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ABSTRACT

Physico-chemical and sensorial properties of
sour cream made with liquid buffalo milk fat frac-
tions were studied. Buffalo's butter oil (BO) was
fractionated using multi step dry crystallization
method at 35, 25 and 15°C to obtained three liquid
fractions (L35, L25 and L15). Standardized buf-
falo cream (~18% fat) was formulated from BO or
it's liquid fractions, buffalo's skim milk and 0.4%
emulsifier. After fermentation by 2% starter cul-
ture at 23°C to pH 4.6-4.7, slight improvement
(P>0.5) was found in acetaldehyde and diacetyl
contents with decreasing slip melting point (SMP),
while pH and WSN/TN ratio did not -affect as
compared with BO. Also, whey synersis of fresh
samples did not affect by the type of liquid frac-
tions, while decreased (p<0.5) with both decreas-

ing SMP and storage period until .14 days. How-.

ever, as SMP of the fraction used decreased, a
corresponding increase in structured viscosity was
observed. Also, structured viscosity increased with
the time of storage (p<0.5) until 14 days. Or-
ganoleptically, Slight improvement was observed
in body and textut's properties with decreasing the
SMP of the fractions. However, rancid flavour
was more pronounced (p<0.05) in sour cream
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made with L15 at the end of storage (21 days) than
other treatments.
INTRODUCTION

Sour cream is a dairy product prepared by fer-
menting fresh cream in which fat is standardized
between 10 and 38 % (Folkenberg and Skriver,
2001). The rich flavor of sour cream makes it a
prime ingredient in the cuisine of Europe and
North America. It has gained a wide popularity
being a traditional topping for baked potato, cakes,
snacks and vegetables. Sour cream can also pro-
vide the base for various forms of dips, sauces and
some creamy salad dressings.

Food industry has made technological ad-
vances for modifying milk fat composition to
overcome poor functionality as well as seasonal
variations. In this respect, different types of frac-
tiondation processes have been employed includ-
ing: dry fractionation (Tirtiaux, 1989), solvent
fractionation (Pal et al 2000), Supercritical fluid
extraction (Arul ef al 1988) and short-path distil-
lation (Campos e al 2003).

Dry fractionation is the most common tech-
nique for creating milk fat fractions with distinct
properties. The process is based on crystallization
of triacylglycerols at temperatures below their
melting points by controlled cooling of the melted
fat, yielding liquid and solid fractions (Dimick et
al 1996). The liquid fractions are characterized by
high content of short chain and unsaturated fatty
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acids, while saturated long chain fatty acids are
found in great abundant in the solid fractions.

Milk fat fractions were used in numerous food
applications like ice cream (Abd El-Aziz et al
2006), cold-spreadable butter (Kaylegian and
Lindsay, 1992), and cheese (Arora and Rai,
2000). To date, the manufacture of sour cream
using milk fat fractions is seldom documented in
the literature. It is reasonable to assume that the
use of liquid milk fat fractions could improve the
textural attributes of sour cream. Thus, the objec-
tive of this research is to study the effect of incor-
porating liquid milk fat fractions obtained by dry
fractionation of buffalo milk fat on the physico-
chemical properties of sour cream.

MATERIALS AND METHODS

1. Dry Fractionation

#

" Butter oil (BO) was prepared by the method of
Amer et ul (1985). Butter was melted at 60°C, and
the top oil layer was decanted and filtered under
vacuum (Whatman No. 1) to obtain clear oil. BO
fractions were obtained by the multi-step proce-
dure described by Van Aken et al (1999). BO was
heated to 80°C for 10 min, and then slowly cooled
to the fractionation temperature (25°C). The solid
fraction (S25) was separated then the liquid one
(L25, SMP= 24.6°C) by vacuum filtration. A simi-
lar process was applied for fractionating L25 at
15°C resulting in solid (S15) and liquid (L15,

D

Y

gL

el D

SMP= 12.6°C) fractions. Similarly, S25 was frac-
tionated at 35°C yielding solid (S35) and liquid
(L35, SMP= 34.7°C) fractions. The multi-step dry
fractionation is outlined in Fig. (1).

2. Slip melting point (SMP)

SMP of BO or its fractions were determined by
AOCS method Cc 3-25 (AOCS, 1998).

3. Sour cream manufacture

Standardized cream (18 % fat) was formulated
using BO or its liquid fractions (L15, L25, and
L35) fresh buffalo skim milk and0.4% emulsifier
(Lacta 501, Egyptian office for Trading & Agen-
cies, Cairo Egypt). The mix was homogenized
(EURO TURRAXT 20b, IKA lobortechnik 27000
/min) at 55 °C for 5 min. The resultant cream was
heated to 65 °C for 30 min, then cooled to 23 °C
and inoculated with 2 % of a starter culture con-
taining Lactococcus lactis subsp. Lactis EMCC
1342 and Lactococcus lactis subsp. biovar diuce-
tylactis EMCC 1125 (1:1) (Cairo Mircen, Ain
Shams Univ., Cairo, Egypt). Samples were incu-
bated at 23°C until pH reached 4.6-4.7, then
cooled to 6+2°C and stored at this temperature for
three weeks. Three replicates were made for each
treatment.

35°C

BO: Butter oil
S: Solid butter oil fraction
L: Liquid butter oil fraction

Fig. 1. Schematic diagram of multi-step dry fractionation of buffalo butter oil

Annals Agric. Sci., 52(2), 2007



Physico-chemical properties of sour cream : 423

4. Sour cream characteristics
4.1. Flavor compounds

Acetaldehyde and diacetyl were measured fol-
lowing the method of Less and Jago (1970) using
a Shimadzu UV-1601 PC spectrophotometer (Shi-
madzu Scientific Instruments, Japan).

4.2. Watev-snlu:h!e nitrogen

Water-soluble nitrogen (WSN) was extracted
as described by Innocente (1997). A 10g sample
was stirred with 100 ml distilled water (40°C) for
10 min. The mixture was then centrifuged at 3000
xg for 30 min. The supernatant was filtered and
the nitrogen content was determined by Kjeldahi
method. Ratio of WSN/TN was used as proteoly-
sis index.

4.3. Whey synersis

Susceptibility of sour cream to synersis was
measured according to Adapa and Schmidt
(1998). A pin hole was made on the bottom of a
plastic container filled with sour cream, and the
container was inverted, without the lid on a wire
mesh fitted over a glass funnel for 2 hr at 7°C. The
liquid released from the sample was collected in a
graduated cylinder and measured. The amount of
liquid collected (mL) was reported as whey syn-
eresis.

4.4. Structured viscosity

tructured viscosicy of sour cream samples
were measured -at-7°C-using-a-Brookfield digital
viscometer (Modei DV-1I, Spindle-T). The speed
was set =’ 3 {o 30 1.m. As soon as the spindle
penetrated the soir cream, three readings, 30 s
apart, were recorazd for each sample. '

4.5. Sensory evaluation

Sour cream was evaluated by eleven panelists
using a 10-points scale for flavor and body & tex-
ture properties. On that scale, 10 revealed excel-
lent quality without criticism while | was the
worse (Lee and White, 1993).

5. Statistical analysis

Statistical analyses were performed using the
GLM procedure with SAS, (2004) software. Dun-
can’s multiple comparison procedure was used to
compare the means. A probability to P<0.05 was
used to establish the statistical significance.

RESULTS AND DISCUSSION
Bio-chemical properties

Over a storage period of three weeks, no sig-
nificant differences were found among pH values
as well as WSN/TN ratios for all treatments (Ta-
ble, 1). However, for the first two weeks, pH de-
creased (p<0.05) at the same rate within treat-
ments. pH decreased because of the continual
fermentation of residual lactose by the starter cul-
ture even during refrigeration. Becker and Puhan
(1989). Moreover, all treatments exhibited a slight
gradual increase (p<0.05) in WSN/TN ratics, ex-
cept samples made with L15 where the increase
was significant (p>0.05) at 21 days. This attribute
can be ascribed to the level of librated amino acids
which associated with a proteolytic activity of
starter culture (Tamime and Robinson, 1985).

[t was clear from Table (1) that when SMP of
the BO fraction increased, acetaldehyde content
slightly decreased. However, acetaldehyde in-
creased until 7 days in samples made either with
BO or L35 °C, while stabled in samples made with
.15 or L25 up to 14 days, and declined thereafter.
The decrease in acetaldehyde content is readily
explained by the ability of starter culture organ-
isms to reduce acetaldehyde to ethanol or to oxi-
dize it to acetic acid (Keenan and Lindsay,
1967). Conversely, diacetyl content of sour cream
samples increased (p<0.05) until 14 days, then
declined thereafter, while samples made with L35
being stable after 14 days of cold storage period.
Gilliland, (1985) stated that, in mixed cultures
diacetyl production is enhanced by the rapid drop
in pH associated with the growth of Streprococci.

Rheological properties

‘Whey synersis is a separation of the liquid
phase from the gel, which occur only when the gel
is  mechanically disrupted (Harwalkar and
Kalab, 1981). Using liquid BO fractions had no
effect (p>0.05) on whey synersis of fresh sour
cream (Fig. 2). However, whey synersis gradually
decreased (p>0.05) in all treatments until 14 days,
and then slightly increased. At lower temperatures
bonds between gel particles are either stronger or
their numbers are greater which helps in holding
water and prevents syneresis (Walstra ef al 1999).
Structured viscosity is defined as the viscosity of
non-Newtonian fluids, which means that, apparent
viscosity changes, as the shear rate changes. Fig.
(3) show that, as SMP of the fraction used de-
creased, a corresponding increase in structured
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Table 1. Effect of using different liquid butter oil fractions on biochemical properties of

SOur cream
S —— Sour cream freatments
Jreapprties zfe"r:sg: BO L35 L 25 L 15
fresh 4.63% 4.61" 4.65" 4.59%
pH 1 week 4.43% 4.44% 4.46* 4.46°
2 weeks 451" 430" 430" 428"
3 weeks 428" 428" 426" 426
fresh 11.93% 11 414 11.43% 11,934
WSN/TN 1 week 12.4442 11.41% 12.44% 12.95%%
ratios (%) 2 weeks 13.47% 12.44% 13.48% 13.99%%
3 weeks 14.00%* 12.91% 13.46™ 14.72™
fresh 13.80% 13.80* 15.80* 16.80%
Acetaldehyde 1 week 15.40% 14.80% 14.70% 15.80™
(umol/100 gm) 2 weeks 10.405 10.40% 14.80"8 16.50*
3 weeks 10.40% 10.30% 11.80% 12.20%
fresh 7107  6.40% 6.60* 7207
Diacetyl 1 week 16.40% 13.40% 14.40% 16.00""
(umol/100 gm) 2 weeks 18.00*%  14.30% 19.604B2 23.20"
3 weeks 17.60% 14.40% 14.40% 17.60%

Means with the same letter are not significantly different (P<0.05), n = 3.
BO = Butter oil, L = Liquid butter oil fraction, WSN = Water soluble nitrogen, TN = Totai nitrogen

Synes sis (nL-100¢g)

T

Rays

aBO @aL3s @L25 aLts

Fig. 2. Whey synersis of sour cream as affected by using different liquid butter oil frac-
tions (BO: Butter oil, L: Liquid butter oil fraction)
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Fig. 3. Structured viscosity of sour cream as affected by using different liquid
butter oil fractions during storage
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Table 2. Effect of using different liquid butter oil fractions on sensory attributes of sour

cream
Sour cream Sour cream treatments
properties Storage g, L35 L25 L15
periods
Body & texture fresh 9.07" 9.50" 921" 9.16*
(10) 1 week 9.07 9.13% 9.20" 9.20
2 weeks 9.104 9.11% 9.07" 9.20%
3 weeks 9.00** 8.90 9.04"* 9.00"®
fresh 8.937 9.14% 9214 8.437
Flavour 1 week 9.00" 9.00" 9. 147 7.865%
(10) 2 weeks 871" 8.71" 8.50" 7.50%°
3 weeks 8.25% 8.20™ 7.86™ 6.865°
Means with the same letter are not si~nificantly different (P<0.05), n = 3.
BO: Butter oil, L: Liquid butter oil traction.
viscosity was observed. However, this increase REFERENCES
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time (p<0.05). This result, may be attributed to
that, homogenization of low melting fraction pro-
duces smaller fat globules, which increases the
adsorbed protein, and hence, the bonds between
the gel particles may become greater and stronger
than high melting fraction. Metzger and Mistry
(1995) found that cheese made with low melting
fat was characterized by a large number of small
fat globules. Furthermore, structured viscosity
increased with the time of storage (p<0.05) until
14 days. Significant correlation was found be-
tween Gwhey synersis and structures viscosity
(-0.41°%.

Sensory properties

Fresh sour cream is characterized by acetalde-
hyde flavour, soured odour, soft body and
smoothly texture. Slight improvement was ob-
served in body and texture properties with de-
creasing the SMP of the fractions. However, no
significant differences were found among all
treatments in body & texture at different storage
time. Furthermore, the intensity of~icetaldehyde
odour decreased, whereas diacetyl flavour and
sour taste increased as time increase. At the end of
storage period, rancid flavour was more pro-
nounced (p<0.05) in sour cream made with L15
than other treatments.

. AOCS.
"Recommended Practices of the American Qil

Abd El-Aziz, M.; Faten L. Seleet and Y. A.
Hammad (2006). Effect of using liquid milk fat
fractions on ice cream properties. Egyptian J.
Dairy Sci., 27: 103-110.

Adapa, S. and K. A. Schmidt (1998). Physical
properties of low- fat sour cream containing
exopolysaccharide producing lactic acid. J. Food
Sci., 63: 941-903.

Amer, M.A.; D.B. Kupranyez and B.E. Baker
(1985). Physical and chemical characteristics of
butter fat fractions obtained by crystallization
from molten fat. J. American Qil Chemists Soci-
ety, 62: 1551-1557.
(1998).

Official Methods and

Chemists’ "-Society, 5th Ed., " AOCS Press,
Champaign, IL, USA.

Arora, S. and T. Rai (2000). Fatty acids profile
and physio-chemical properties of goat milk fat
fractions. Indian J. Dairy Sci., 5: 20-25.

Arul, J. Boudreau; J. Makhlouf; R. Tardif and
T. Bellavia (1988). Fraction of anhydrous milk fat
by short-path distillation. J. American Qil Chem-
ists Socicty, 65: 1642-1646.

Becker, T. and Z. Puhan (1989). Eftect of difter-
ent process to increase the milk solids non-tat con-
tent on rheological properties of yoghurt.
Milchwissenschaft, 44: 626-629.

Annals Agric. Sci., 52(2), 2007



Physico-chemical properties of sour cream o ' 427

Campos, R.J.;J.W. Litwinenko and A.G.
Marangoni (2003). Fractionation of milk fat by
short-path distillation. J. Dairy Sci., 86: 735-745.
Dimick, P.C.; S.Y. Reddy and G.R. Zeigler
(1996). Chemical and thermal characteristics of
milk-fat fractions isolated by a melt crystalliza-
tion. J. American Oil Chemists Society, 73:
1647-1652.

Folkenberg, D.M. and A. Skriver (2001). Sen-
sory properties of sour cream as affected by fer-
mentation culture and storage time. Milchwissen-
sahaft, 55: 261-264.

Gilliland, S.E. (1985). Bacterial Starter Cul-
tures for Food, pp. 25-40. CRC Press, Inc. Boca
Raton, Florida, USA.

Harwalkar, V.R. and M. Kalab (1981). Effect of
acidulants and temperature on microstructure,
firmness and susceptibility to syneresis in skim
milk gels. Scanning Electron Microsc., 111: 503
~513.

Innocente, N. (1997). Free amino acids and wa-
ter-soluble nitrogen as ripening indices in Monta-
sio cheese. Lait, 77: 359-369.

Kaylegian, K.E. and R.C. Lindsay (1992). Per-
formance of selected milk fat fractions in cold-
spreadable butter. J. Dairy Sci., 76: 3307-3317.
Keenan, T.W. and R.C. Lindsay (1967). Dehy-
drogenase activity of lactobacillus species. J.
Dairy Sci., 50 (10): 1585 — 1588.

-Lee, F.Y. and C.H. White (1993). Effect of Ren-
nin on stabilized low fat sour cream. Cultured
Dairy Products J., 9: 4-113.

Less, G. J. and G. R. Jago (1970). The estimation
of diacetyl in the presence of other carbonyl com-
pounds. J. Dairy Res., 37: 129- 132.

Metzger, L.E. and V.V. Mistry (1995). A new
approach using homogenization of cream in the
manufacture of reduced fat Cheddar cheese: 2.
Microstructure, fat globule distribution, and free
oil. J. Dairy Sci., 78: 1883-1895.

Pal, P.K.; D.K. Bhattacharyya and S. Ghosh, .
(2000). Isopropanaol fractionation of butter oil
and characteristics of fractions. J. American Oil
Chemists Society, 77: 1215-1218.

SAS (2004). Statistical Analysis System. SAS
User’s. Statistics SAS Institute [nc. Editors, Cary.
NC.

Tamime, A.Y. and R.K. Robinson (1985). Yo-
ghurt: Science and Technology. 1™ Ed. pp. 312-
316. Pergamon Press, Oxford, UK.

Tirtiaux, A. (1989). Dry fractionation: A proven
technology. Lipid Tech. 1: 17-20.

Van Aken, G.A.; E. Ten Grotenhuis; A.J. Yan
Langevelde and H. Schend (1999). Composition
and crystallization of milk fat fractions. J. Ameri-
can Oil Chemists Society, 76: 1323-1331.
Walstra, P.; T.J. Geurts; A. Noomen; A.
Jelleraa and M.A.J.S. Van Boekel (1999). Dairy
Technology: Principles of Milk Properties and
Processes, pp. 517-537. Marcel Dekker, Inc. New
York.

Annals Agric. Sci., 52(2), 2007



EYA

Aiel 530 psbel il

£ A g e Tl

YeoV ¢EYA—EY) ‘(Y) RRY=S ‘(OY)_\I_TM

Sl (RS (3ghh aladialy Aaiaall Apdadal) 5adEl Al g 5l el g3
L) (s galal

T pl) g e = el 4o 3 g

[¥¢]

-

s = by aldl) = Bl —Gipall el S jal) ) A -
raa =5 Al = Aadld) | jud ~Guadd (e Aala —do 3 A8 LAY agle and - Y

Dy Cpuat ) ABLL caall (558 alastial ol -
sadill il glally aaliau) e DS ad b
LAasl

o ALL Al (5 ine il Lady ol -
il s A lall dpcaeladl sadall iyl Jlad)
L5l Cu A Hlaa cAnl S U U giea Cacaddl

L15 dalay ALl cpall (358 aladial o -
Bl A gl a5 Ry gie 0L )
Ljlie ag VE a A jaal g da Ul duadlal
el S

A A s el Y aSanll il ekl -

Jn;_}l EILR &0 caaslall Anaaladl sasll S fig
M._ adall 3ol H c_\_).mll ?adn.“ _),_e.la'
G0 Gl Jd cpdl 35 e Aeiad

(s VY) Caiadll Al

Ol A (S juaal 2 Aud il ol B
Ak aladiuly cwsalall 23l Gy e AL
Yo b loa dlan oo daljall baaeia 5 5l
sl gl il cy) Hadial elly b5 LYo (Yo
alag oAl (pugeladl Galll ae A DLl 4 840
sl o Jaaandl (o) Y %, ) dlaia
O Y Ala) aa a3 PVA o 5 fiad duada
=67 pH S p2YY e gpasill ae 23l 534
R

(bl il @ ekl g

o AL caall 358d Hasiul g o -

saddll QA g lly pH 0 e DS

G e A e Al o g e Ul G
Ll

Ol daal gl Jlaa A
a3l Jigs i

:?.—'LSA:I



