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Abstract: To study howto use rheological propertiesto quickly and accurately determine the stability of whipped cream, eight rheological

parameters that were significantly correlated to stability (P < 0.05) were selected by the correlation analysis in this paper, to condud factor

analysis (FA) and cluster analysis (CA) on ten commercially available whipped creams with significant differences in stability. The FA results

showed that there were three main factors in stability: "main stability factor”, "thixotropic loop factor”, and “strain equilibrium factors". The

loading analysis suggested that time scanning G', the area of thixotropic loop S, and the strain equilibrium r were the key rheological indicators
affecting whipped cream stability. In addition, the total factor score (TFS) expression was TFS = f; < 0.38476 + f, % 0.25671 + f3 0.22858.
The TFS ranking reflected differences in the stability of whipped cream. The CA results showed that the ten whipped creams examined could be

classified into three clusters. The first kind included seven samples: samples 5, 6, 1, 8, 9, 10, and 2. Samples 3 and 4 were classified into the

second cluster and sample 7 was classified into another cluster.
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Fig.1 Linear viscoelastic region of ten kinds of whipped creams
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Table 1 Rheological properties and stability correlation analysis

FEHEr AHENHRE BIRAA 7

EIREAS MEANG BEAKG R

Pearson #8% P 0.673" -0.703" 0.83"
REM () 0.035 0.018 0.003
FEAFN 10 10 10

0.951™ 0.656" 0.909™ 0.707" 0.728"
0.047 0 0.022 0.017
10 10 10 10

JE:r YRRTAE 001 KR () ERF AL, *E 005 KT () ERFAX.

2.3 HFaHr

Xt 10 FPRE PEREAFAE B T2 S K 4T Whinh 1)
TASRFEFEAR AT IE 204, A5 AR AR IR 2 P
o XRIRIIFEA AT T 208, Tt 2
I B A 2 JEAR, TR FUAR 2 0F TR e 4 T i
T8 PERIAR 2238 B B A BRI ISOR 2R, AR £
Yo AL, FFLSIA DU LA “HhE” A

304

PR 7R TR HL A (B n i by o I e AR Al ) 2
s SHRRALHHT Whih e PRV AE AR R fabn . A
SPSS B A3 #r, SR I i o)W 5 i R A 2 SR 22
EARPRIN LA R 3 MLATT E R 4.

W& 3 ATKl, Ay AR AR BRI Y T 0.7,
HAmE A G AR G AR B R A ik
0.9 LLE, BR T iitahiF L REFR bR AN AL B AR AL
L [F R BARIA R T 0.85 7 A7 X i AT HHE 1R 7



M EmBHL

Modern Food Science and Technology

2016, Vol.32, No.8

T LA BRI A A SRR 205 2 (80% L L), X

AREAEEER, BT HRCR R
R 2 ATHMA R SRR B AT
Table 2 Rheological stability of whipped cream

oy FHE 1% A EAE E JB AR BL ) 7 |G| fik T IREAR S P E Ik G
1 4.2840.18 53.22+4318 78.5945.14 2852.51450.23 3808.48113.21  4656.00278.01
2 2.6240.09 34.2242 45 87514587 555379410812  11073.333204.27  5998.62480.13
3 2.1520.08 9.9140.98 111.8547.11 1113734432053  6794.67412904  8728.85:103.78
4 1.5240.09 27.97+197 123.3646.97  13092.10:4371.29 121404233.71  11287.69+196.03
5 2.0240.07 31.1142.31 78.2142.98 2393.71448.93 4423.75499.40 5461.23479.04
6 2.4430.10 30.92+248 85.14+43.05 5438.6699.08 7319.013273  6261.31486.14
7 8.6640.25 26.25+156 65.45+2.36 2142.62453.9% 8853.33:14458  3168.38451.27
8 2.6640.11 33.3842.73 66.442.14 1627.15442.04 12570004241.09  2679.77439.88
9 4.2540.20 33.3642.39 94.97+408 1132.45280.71 11146.334229.78  6545.31499.38
10 3.2440.16 42.37+4338 25.91+1.98 521.29423.75 4978.52478.03 2113.41439.06
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2 1215447412009  5838.52449.33
3 11092.43+134.06  13556.08+122.98
4 161786749847 1449903420178
5 1265083+13577  8641.34499.36
6 8409.87487.93 8204.702101.25
7 8835.07479.99 11431.75299.30
8 1312632+161.132  9259.58488.35
9 11234.5+132.86 9133.08497.03
10 3424.22473.09 802.68+34.11
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Fig.3 Scatter plot of loading factors
B4 ML 5 %1, 15 FKMF FACL FELGE T

Bk TSP AR ¢ RIS ERTEAR S SN AR e M febR 1)
=5, HishEibae E17E FACL L 2w orAn, H
R BARAR R IR A 1 A G RA R =i
fif 0.912 5 FACL XRRBNEE, LT R LEIE
FRPE FACL bV 15 (1 484 (>0.656) , PA] 4 FACL
RN “FEBRERT” . 2 5ERT FAC2 T HLE
AT FETAS ¢ FARS S GIE R, KPR AR
r {E FAC2 LR An, A& G 52 I1Em /540 ;
ﬁﬁﬁﬂiﬂﬁ’ﬁ@i%/}z r #m eeik-0.912, 5 FAC2 % %
BONEE, MM FAC2 fir % o8 “ TR 77 . 3
5 EFF FAC3 FELRA TR AR S AR 44
G'HfE R, HIEFAC3 ERIER MG, 1w ffhas
R S BA femn 3T 0.920 5 FAC3 KRINE
%, R FAC3 N “fl AR o 4% baThn,
A3 G CPATIRAR r A AR AR AR S 5 =AM AR
IRV R AR S, 0T RIS T YR et A
1) S B A2 H A

®4 BRREMRER

Table 4 Total variance explained

PP A AFAE(E FRIRF- Ty AnBN B4 Iy AN

o1t FEOM  BRI% S FEAM BRI% St F AN RRI%
1 4.782 59.781 59.781 4.782 59.781  59.781 3.078 38476 38.476
2 1.240 15.494 75.275 1.240 15494  75.275 2.054 25,671 64.146
3 0.938 11.729 87.004 .938 11.729  87.004 1.829  22.858 87.004
4 0.523 6.536 93.540
5 0.316 3.949 97.489
6 0.125 1.557 99.046
7 0.047 0.588 99.634
8 0.029 0.366 100.000

5 NEEERINEERE
Table 5 Rotated component matrix
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Table 7 Total factor scores of whipped creams
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Table 6 Factor score coeffident matrix 8 -0.84377 -0.37505 1.4577 -0.09
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= 1 2 3 10 125971 -0.26182  -1.49865  -0.89
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RN EEE -0.487 0.257 0.206 Table 8 Comparison of results from different determination
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