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Study on the Major Properties of Whipped Cream (4)
— Effect of Sugar Addition, Repeated Freezing and Thawing
on the Whipping Characteristics of Cream —
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Abstract

We examined the impact of sugar addition, freezing and repeated thawing on the quality
characteristics of the whipped cream.
The findings of this study are summarized as:
1. Addition of sugar in cream before whipping decreased the overrun compared to sugarless cream.
2. Repeatedly frozen and thawed cream, when whipped, showed a distinct impact of added sugar on
its storage modulus (G’) and overrun.
3. Thawing time of sugarless whipped cream was found extended compared with sugar added cream.
4. Incorporation of air in whipped thawed sugarless cream was poor compared with the fresh cream
in repeated whipping processes. '
5. Our study concluded that addition of sugar in a range of 10~209 in cream facilities the air trapping

property during whipping and holds air in significant volume and also prolongs the texture stability
of whipped cream.
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Table 1 Effect of sugar quality and dissimilar fat
addition on the whipping time and overrun
yield of cream.

Whipping time Maximum
(second) Overrun (%)
Milk fat cream 80 82.0
M+S10 60 62.3
M+S20 60 54.5
M+G10 60 62.4
Vegetable fat 280 221.9
V+S10 450 203.4
V+S820 440 182.1
V+G10 440 201.2

Symbol and abbreviations:

M; Whipped milk cream solely

M+S510; Whipped milk fat cream adding 1094 sorbitol.
M +820; Whipped milk fat cream adding 209% sorbitol.
M+G10; Whipped milk fat cream adding 109% sucrose.
V; Whipped vegetable fat.

V+S510; Whipped vegetable fat with 109 sorbitol.
V+8520; Whipped vegetable fat with 209 sorbitol.
V+G10; Whipped vegetable fat with 10% sucrose.
Note: Whipping was carried out at constant temperature.
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Fig. 1 Effect of sugar qualities on the overrun yield of
creams with repeatition of freezing and thawing,.

Symbol and abbrevations:

() M: Whipped milk cream solely.

(L1 V: Whipped vegetable fat.

N: control.

S10: whipping cream with 1094 sorbitol.

S20: whipping cream with 209% sorbitol.

G10: whipping cream with 109§ sucrose.

Values are mean *standard deviation, n=5.

a, b: Values with different superscript are significantly

different at p<0.01 for vegetable fat cream
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Fig. 2 Overrun recovary of whipped and once thawed
vegetable fat with different types of sugars.

(O) N: control.

(O) S10: whipping cream with 109 sorbitol.

() S20: whipping cream with 20% sorbitol.

(A) G10: whipping cream with 109 sucrose.
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Fig. 3 Whipping time expand for maximum overrun recovery from whipped thawed cream when rewhipped.

Symbol and abbreviations:
(a): Solely whipped cream.
(b): Whipped vegetable fat.

(@, O) N: Control with milk cream and vegetable fat, respectively.
(@, &) S20: Whipped cream and vegetable fat with 209 sorbitol.
(A, A) G10: Whipped cream and vegetable fat with 109 sucrose.

Values are mean tstandard deviation, n=5.
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Fig. 4 Effect of sucrose and sorbitol addition on the
thawing time of whipped vegetable fat.

Symbol and abbreviations:

N: Control.

S10: Whipped cream with 109 sorbitol.

S20: Whipped cream with 209§ sorbitol.

G10: Whipped cream with 109 sucrose.

Values are mean *standard deviation, n=>5.

a, b: Values with different superscript are significantly
different at p<0.05

Thawing temperature was recorded from —5 to 0C.
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Fig. 5 Effect of added sugar types on the thawing
temperature characteristics from —5 to 0°C.

Symbol and abbreviations:
(O): Control. N: Y=0.1X—4.2 (R*=0.85)
(d): Whipped cream with 109 sorbitol.

S$10: Y=0.2X—6.7 (R?=0.92)
(©): Whipped cream with 20% sorbitol.

S20: Y=0.4X—7.0 (R2=0.95)
(A): Whippd cream with 109 sucrose.

G10: Y=0.1X—5.3 (R*=0.85)
Thawing temperature magnitude was observed from
—20°C but actual measurement was recorded from —5C
and stopped at OC.
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Fig. 6 Storage modulus of once thawed and repeatedly
frozen and melted cream with different sugar
concentration at 5 and 25°C.

Symbols and abbreviations:

M : storage modulus at 5C and [ : 25C is considered as

control (N).

S10: refers for whipped cream with 109 sorbitol.

S20: refers for whipped cream with 2094 sucrose.

Values are mean *standard deviation, n=5.

a, b: Values with different superscript are significantly

different at p<<0.05

G’: Storage modulus.
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Fig. 7 Changes in color intensity of whipped cream
during storage.

Symbol and abbreviations:

(M): Milk cream and (V): vegetable fat taken as control.

S10: Whipped cream with 10% sorbitol.

S$20: Whipped cream with 20% sorbitol and 109 sucrose

(G10), respectively.

whip: Whipped cream at 5C.

frozen: Repeatedly freezed-thawed and finally adjusted
the temperature of cream at 5C.
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Fig. 8 Effect of storage time span on L* and C* values
of repeatedly whipped, frozen and thawed cream.

Symbol and abbreviations:

(@) M: Milk cream.

(A) MF: Milk fat cream after freezing-thawing.

N: control.

S10: Whipped cream with 1094 sorbitol.

$20: Whipped cream with 20% sorbitol.

G10: Whipped cream with 109 sucrose.

L*value: the Lightness, C* value: the Chroma.

WY TEHZL DVEBASL, REE2RT a*E@l3 T EN
ZA LNk -2, BaeRT bHEREML Tw
fe. ZZT, a*EE bMEL D, BECH) 2KD(Cr=
(a*2+b*2) DEHKR), Fig. 81k A v 77 ) —LDH
EruE (C) 2mli, HEZ YEICHE® X
BiC 7wy b5 875 713 M THEEIC TR
%, A THECRITLTBY), HENHL EHEN
HWNAsER bz,

f&

7 ) —LEWEILTEHE, VIVE F—Vic & OFEE
% 10~20%N7 2 2 L P RIaLER I HE R KT
L, &4 v 77 ) —LD%WBRFEICBIT 5 RE2ED
BICANEFRTHLZEPHLD LT 5T,

X 3

C. M. BruHN, J. C. BRUHN (1988) Observation on the
Whipping Characteristics of Cream, J. Dairy Sci.,
71: 857-862.

BHAEAN T BRIRAESMH (2000) FET H AR A MAZ R
Gk, FIR. 206-207. KEAERIR. R

FEIINME— - BEEHERA M - MITHEE (1994) I
TDOYAL LA — INTDFLWEE — MR
230-234. EERWBIZETT > HE, HE.

REIRIENE - FrEEH (1998) 7E> F - 2—rv—3 %
Vo &k BRIMAY AR HERE, i E IR, 33
57-59.

REPRE— - REPRIE (1996) A SERY:. AURR. 143

®

— 18—



RL w77 —A@‘f@lﬂtb:ﬁ%’} 305 (B4

153, STikEE, . ZERE. HE.
HI R (2000 a) #EEEHHeRR OB g, & FHHEE— AR (1966) BRRSZLICBE 2 AR,
mh & BAZS, 351 34-40. NE— I NI DFRERT. BESH, 37 478-484,
BB Hi#RE (2000 b) FEMESURELT, &S EBA%, 35 IAFE-ETEANBERE (2001) w4 v 77 1) —
68-69. LDOMERICBEIT AR —FE 3 W RA v 77 ) —
BHIESE (1993) 7V —aoifEigh. Wb, 42 LOFEE & % DFEM —, Milk Science, 50 : 55—
788. 59.

FOER (1998) 43 - ILBMOM. AIHK. 58-67.

—19—







