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Tablel Different variables in the test (%)

Treat Whey protein concentrate Xanthan Carboxymethyl cellulose
1 0.50 0.00 0.07
2 0.00 0.07 0.15
3 0.25 0.00 0.15
4 0.25 0.07 0.07
5 0.25 0.07 0.07
6 0.25 0.15 0.15
7 0.50 0.15 0.07
8 0.25 0.00 0.00
9 0.50 0.07 0.15
10 0.00 0.07 0.00
11 0.25 0.07 0.07
12 0.50 0.07 0.00
13 0.25 0.07 0.07
14 0.00 0.00 0.07
15 0.00 0.15 0.07
16 0.25 0.15 0.00
17 0.25 0.07 0.07

Vodstr a4 arg b IWV] 8 e slul Sl ) S
5 L e sk (S0 S 8 cd asie
@6 Jpame Olssl Ol i Ol 85, o8l
S5S 5 i Dl s o SLS L s eas s e
oy s 0 b 3 Sbime Sope sk fie
sins DL OB poo ghie g ok Ol Rl
wlt Ol g Ol Sose & kol skals G
Sl s w Ol ool cle &S sl e (ool
o 025 Sl S5 oY VAT Cedls an s S
A B 2dns DS (V) oy ST 085 0 8L 0|3
S8 ey ST 5 0 Bl A3k Ol G211 Of
5o IS e b Sl s 4 el Oogen il
T S I (I I IET-PeL B Pl It
Glaam S @l glacl o slad 5 b gl L
LS sk o S S ol S ¢l o
G LUls 5 Ol Ol (o dess RS
3 (7008) 0L 5 Padiernos s, oS e glacl>
oS @Bl 3 O s Sl eslinad & L Ol
[E] s S ol 5 0ol MIB o o
DS S sl B b g Sl Je eSS
Col olite [0 glacls 0ol pls & SWS 5 b
Geizd 53 A6 pl [V0] 5l e aels )3 S e 15
Ol L s s S 0l 5 (Yerd) O 5 Zhao Ly
G r/aY0 osgdme 5o Slshe Je Juon (Soods #shw

SUIYAT wl iy esjes sl s Olysl sy v/VYO

Yvv

wog b las Ao s (6,8 51 -V -Y
Cﬂliéa.ﬂ%%élk;- doys \Voddaly sl eslaad L
L ol ool s Bl sle] 4 s
QY

wog et glat ds 5=

(el o 3~k a3 el ek Ay ke

éa."r.gj@\.ﬁ—\”

Slydeslsl 5 mie o4 s, oSG <an3 Sl andlae ol s
o3 a3 ol Jube ‘C‘”L’ c]a» C,Ja dobi= bl
Loy s 4l s 30 03 g LS L6 sdias OLis &5 A5 1))
= de gl Gl pae) PRF olas bl 5 e
53 pSde sl 58U 6l s Je cpl (e (6,8 o3I C.«l.i
Ao S Ol 2FT 5 st Jue a0 il G (]
Oy,yel —\-Y

555 mle bt s)ls Ipn oS 550 0 Ll asle ) 3
S Gl iy Sl S S (S ety O e v
S S o My Sl O e pd e S 4 LS e
23X 58 o Olossh sl e 0 o e Rl
Loy T = Er sl 1ga Sl (ol e s 035 o
sl Ogedsal 0300 Sop Sl oo & e
oo 52 fBs Gl 53 S e U e e bdslS
Ip Slacls b 555 2 0T dasme 53 LasSs 392

C_,.;L@.:))}eMJﬂébW;le)]cujeMuJ\?


http://dx.doi.org/10.52547/fsct.18.113.273
https://fsct.modares.ac.ir/article-7-39824-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-09-20 ]

[ DOI: 10.52547/fsct.18.113.273 ]

o SIS 5 b e oS S SIS s 3,08

LS’W]J@ }L?r_.u) e:b’ &w

OOl pes s e asl 0Ll Say sk

g Cuie Olusl Gus 2wy <

106

97.25

88.5

79.75

overrun

a

b

overrun

g P S P 1 B VR U U P P R R W P
e S5 S-0GI5 e Bl ) S Gl Js

135
120

105

SRS
T R RN
SERTRE I RN

R R R et
20 SRR

C: WPC B Xanthan

0.00 000

Figl The interaction effects of the fat substitutes (a) carboxymethyl cellulose (CMC) — xanthan gum (b) whey
protein concentrate (WPC) - xanthan on the overrun of the low fat whipped cream.
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Fig 2 The interaction effect of the CMC and
xanthan gum on the viscosity of the low fat
whipped cream (50-RPM).

Bl Sew Y-

SR Olge oS cl 3L g gla el B SO ke
o (S0 i Ol a0 ob s 0 5L 5550 (5 0
w5 (Bl Slopas 35k 0y 5 ol el s
Oien 5 e ladyl B o gl sk 4 (oold
Ll e opl Al s Coeal Ll olg e kS
Lim 1) 55 S5 aslen 5 e sltle &8 WL (gd s
L] Wlay SBL Il gl s sladl b 55 503 S
o Ol @l wls 3L s e sl 5l S
(oir Ao ln I L S (g b el OF 53 557 5
o Sl Ay G g 3k e O
bim Eel S wile om by edd bl bl

S Do pk g e ool8 a5 5 s gl

YVA

) g5 g —Y-Y
il Sl bl (3l3 sl s an Sy Ol
5l 5 0F 035 sl sl e aals a5 S S aSy sy
boani Sy Sy spde JSoe OF s 4 lea 038
On 3 e I ol ol LBl SIS o5l
2 R Bk s e fuate K 6 il 5050
Gl S glis oy oad e L 4 (old wl
s SPlS dlal Jlaasl Osjen ol e 03 o
Lle (ool Oos3l Ll d o al 5 s sy e w
@3l gaalr S5 er b Shs o ol oSl
P Gib Sl e an sy SRR L Sl cpl gl e
ol S S ls Ol Jlal 5 o gl JsdS S >~
D] L e 318wl 53 gand sl (S5ILL o S0
o bl O oS el 4 sSny ¥odsd el
oSS H S Sosb w b e els ol OF lanSL
0 Jll o Lol bl 35 olsl; oo Fh fe
4 OBl pewo g oo 035 SVl dil s Sl pme Aoy
o AL s Ol gm0 ek DL oles
S D05 s b aelst a5y L5 il e il
pdioslan! Olazst b G slanl 5 O 53 Of gl o oy O
I e 8 Ll e ol e s o
o b w pee Bl LI L Jse san s sSs
Olly 4 W S 518 (Yerd) Ol,es 5 Zhao 555 .
520l s ol alt ausSus 5 i b e il
26 Jsame Soshae (S bl sbml 4 e jen wils


http://dx.doi.org/10.52547/fsct.18.113.273
https://fsct.modares.ac.ir/article-7-39824-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-09-20 ]

[ DOI: 10.52547/fsct.18.113.273 ]

Veoo j::’“\/\ A‘)j}c\\r O‘)Lmi'

Olnl 2l mbes 5 ple o

S Shs mer 5 wesm ol B b Sns
S R IPAIE N
93 wlw.wlbgbwﬁ 34 g0 CLAL:UAuL?
IS O 4 S 3550 bsse shul B wels 03 50
St SIS a e B O dals ) s S e
Colg e s s e LS 1y S5 0y S s Llisy
s s GRIBI L s e e SU s 4 O el
B .,\;Sda e =58 la S S Sl Olee (63L3 asl>
- ol sl Ole 3 b o Sl sl (6 S
O welt 4 S s Ol DIl 3l edle 5
walt Gl ol Ol s pl amd js a5 e S
Pn 53 s e Ol 5 0l il ol ol (533
S el Wg Sose s S be Sl S
el s b s ey ol SO Bl 4 a5 L
Lo 6 opl ombe o le gla 083 I L Ol
2 IPTE] L (Rl Gsas asm T B s sed Ol
A3 Pl Ol OB s 3 B Y g il
e il 5o il e lspms Ao 3 0 mhas 5 ol J ams
asly 55l Jde @ydB skas 0L &S S e bl
- Ao Y/08 Slae Gl 5 03 /20 Ll AL s
wls gl Of zals 5 gls il 31 S 55k« sl
Sl bl Lg sl i Sy ml3l s (sold
o bl A3l e T (621 el (S5 s sl
e anSKns JulBl o 8 L Ul W ol
Al pete @I T Ol RS 53 0T Uyl
Sl Og b reno e lasl Sl 2SI sla ST
otz S GLas L sbml o 5358 s e
Sl > S ssde b s T 50 5 s Glels (o

38 0 Ogmdgel oL 5 S Rl sl
Sl il b o G 6 slas [YAXE]
s ekd b o Gt g § o el (555
AL PZ0) Wik Fae o oS il ol Tl
wlbt il ol s il sl skl Sl eslind
b dle Olge 4 Gl sdwy SU 4 Cilie Slallles s
wlbt il ol s il sl skl Sl eslizd
S e (V44Y) 0L 5 05,8 Sldlas s 0300
Jie oS5 5 5 OLSLE (S glads IS5 0555

Yv4

ol Sl mslan (o3l sl s s e Gla o I
935S Ol 535 1 5035 ez pa ol S
2 sl S oslms 5 laisn O 5l o s
S Sl G b sl s eds S s sad sl gl2d
S a0 b a5l SIS La o ) e eSS
O Jltlur 5 a3 8 bl ol Jgamn Sl 1y e 2
[ s b 1y

wily g ol (P25 lse a A Y gl el
Ly wl adl sl 3l i Gy e 0l L)
2L e Dl 2 OB ao 5 Jsb fte (oSS
sslizal 3 O 5 Kb aib o Jls gme YFI Jie ol
OLly a8 L3303 Ole 528 2 r o5 Sle U3 La eSS
S [YA] s 5l Olsee 4 J seams Sl i gl 3l o
P Joo (oS58 5 OB oo lie JIY IS Gollase
(P>0) ol il s ool walsr i g5 »

2 A e el baglie 5o iy O S S 30
5 (YoA) Oen 5 Zhao adlas 55 i 586 (oo,
Sl s n s e SLSIS ) 3 s S edalie
Sl eslinal o8 s 8 0l (3l sl DL gla Sns »
@8 aelr i ol Sl (o 5u Ul cpl 5o 2
oS el e 55 2y Pl g S0 s 20 S

DY el Ko 055 )

SR %
o “::‘3’:’:’2‘33&:’:"&::2{&& 3

Seehatatetet ey
Sy
<o
o%a 0:.,0

O,
o e ool
IR

Firmmess

007 0.075

: 004 00375 .
B: Xanthan P A: CMC

Fig 3 The interaction effect of the CMC and
xanthan gum on the firmness of the low fat
whipped cream

P g ol 8T
53 m30m 2 pl e 8L o O 53 25 0 ged sol sl
Sl s e Ol 1) Osad el cnSe i s O
53 GBIl Ol o5 ol (ol lu o 033 dalst o hae

@ Al S 4 S (Gl IS b 4 sl Bl Ol


http://dx.doi.org/10.52547/fsct.18.113.273
https://fsct.modares.ac.ir/article-7-39824-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-09-20 ]

[ DOI: 10.52547/fsct.18.113.273 ]

o SIS 5 b e oS S SIS s 3,08

LS’W]J“A" }L?r.w) e:b’ gﬁ)k:.‘

il o zeS a3 g el Olgie 4 o S5 2
Dy b Ol e s bt Soss s Sy 5 LS
Lanlie 5 a8 5l OLES 5ds o CL:J sl 3 o)l
o5k 4 @M ST e Bl Ol SRl L cdald @ gl
D Ll e 2alS (ol e

Lo 2 5 s s el Sean b IS Gl
A S Olge b ol a3 O Olie (6510830
S s el LEaS L O s - ol ol
e 2l o eSS L S e S S bl
L(P>0) ol ialS Ol Loy Ll

=
[y

>
o
=
o

15.15

13.625
124
0.50

0.38
0.25

Drainage (%)

0.07
cwee  om
(a) ) 0.00 0.00

Drainage (%)

C:WPC 0

i

0.15

00 B: Xanthan

000 000

Drainage (%)

2 Ao Yo bl sl (Il O Ol e
21 0L bt 5 A oy (WWAY) 3 me Lo (sl anlllae
(Aals & 503) oS SILL WL sl 53 Setlil Of &5 a8
sl sl Gseisl S Gl me 5 daxle LU Ol w
53 Bl an § s e 4w 3550 )3 Lol 3 g eSSl
S 350 (gd> o sl pl bl cls s g 3I O Ol
S I T Oln e ABL Sl re (55leT S S
OF 31 5 1S e (55l p0d 0 by el 450
s [ xe] sy OLSUE e 5 e lie S5 S
o olS 1 OFA) O 5 sl sanlllas

191

177

.4,,
Lo
6 e
149

135

015
0.11
0.07

B: Xanthan

o A:CMC
©)
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Table 2 Effects of the fat substitutes on the functional factors of the low fat whipped cream

Particle

Hue

Water Viscosity  Overr

. Chroma AE b* a* L* Firmness Coefficient
size angle leakage 50 un
4.2% 13.0* 116.3* 1.6* 11.58* -5.5% 92.7* 17.9* 58.5% 17.7* 81.9* Constant
14.8* 6.8 -16.6 -33.1 6.7 -1.2 29.7 31.3 614* 88.8* 126.2* A
16 12.4* -70.3 18.1 18.86 7.1 -37.8 11.6* 1055%* 329.4* -23.4%* B
-4.2% -10.4 24.9 4.8% -10.79 -0.7 -2.39 26.6 141.2 -92.3 133* C
-108.3* 11.4 313.3* 139.1 -57.77 -0.4* -111.1 -13.3 1688 3173.3* -441.3 AB
2.0 54.5% -161.7%  -86.5% 64* 8 82.6* 30.6 206 157.33 -56 AC
-3.1 70.2% -44.8 -33.6 65.3* -21.3* -1.3 -17.3 1306 114.6 114.6 BC
- -102.6* 127.2 253.9* -88 18.2*  -252.4* -260 - 1856.8 191.7 A?
- -157.8* 286.7* -134.0 -145.7* 0.4 267.5*% -206.6* - -312 -306 B?
- 0.9 -15.8 15.0 0.88 3.6* -13.9 -7.4 - 195.9 -96.6 c?
0.926 0.923 0.87 0.86 0.903 0.886 0.833 0.950 0.894 0.974 0.991 Making clear

Numbers with * show statically difference (p<0.05), A= carboxymethyl cellulose, B= xanthan, C= whey protein
concentrate
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Table 3 Comparison of the sensory evaluation of samples

Overall acceptance Texture Taste Color Treatment
3.35+0.81° 3.25+0.71° 4.3 +£0.65° 3.85+0.74" Control
4.25 +0.63" 4.45 +0.51° 4.2+0.76" 4.05+0.51° Optimum 1
4.01 £0.64" 3.95 +0.68" 4.4 +0.50° 3.9+0.91° Optimum?2
3.95 +0.82° 4.05 +0.68™ 4.1£0.64" 3.85+0.74" Optimum3

(a, b, c¢) values are in the rows with different letters indicate significant differences (P<0.05)
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Table 4 percentage of the optimum error point

Percentage of error Predicted value Actual value Factors
4.9 122.7 117 Overrun
4.3 334 320 Firmness
4 13.7 13.2 Water leakage
5.7 4.6 4.38 Particle size
4.5 157.1 149 Viscosity
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ARTICIE INFO ABSTRACT

Article History: Whipped cream is one of the most popular dairy products with a complex structure of

foam emulsion. Production of low fat whipped cream with fat substitutes is recommended
with regard to the high fat content in whipped cream and side effects of fat on the public
health. Based on, the effects of whey protein concentrate, carboxymethyl cellulose,
xanthan gum and mix of them were investigated on the properties of low fat whipped

Received 2019/ 12/ 31
Accepted 2020/ 03/ 14

cream. For this purpose, different amounts of them were determined by the surface

Keywords: response design and then they were added to the cream with 20% fat. Then, apparent

viscosity, cream firmness, particle size distribution, foam stability, overrun tests, sensory
Whipped Cream, evaluation, color characteristics (L *, a *, b *) were done on the samples. The results
Fat substitutes, showed that fat substitutes in low fat whipped cream compared to the control sample were

Whey Protein Concentrate, increased the apparent viscosity, overrun, firmness, foam stability and change in particle
Carboxymethyl cellulose,  size (p<0/05). However, the stabilizers had no alone statistically effects on the color
Xanthan Gum, factors. Also, whey protein concentrate in compared with other treatments had the highest
Overrun. overrun and lowest particle size, xanthan gum had the lowest water leakage and

carbohydrates, especially xanthan, had the highest viscosity and firmness (p<0/05). Based
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on the sensory evaluation data, optimal sample that contain 0.35 whey protein concentrate

10.52547/fs¢t.18.04.22  4nq (.15 xanthan and carboxymethyl cellulose had statistically more desirable than

control and other treatments in texture and overall acceptance. At the end, we pointed out

that these additives could be a good alternative to reduce the percentage of fat in whipped

cream due to they improve the physical, rheological and sensory properties of whipped

*Corresponding Author E-Mail: ~ cream without significant effects on the most of external parameters such as color and
11akzadeh@yah00.com sensory.

[ DOI: 10.52547/fsct.18.113.273 ]

YAV


http://dx.doi.org/10.52547/fsct.18.113.273
https://fsct.modares.ac.ir/article-7-39824-fa.html
http://www.tcpdf.org

