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Effects of Different HLB Value of Emulsifiers on the Quality of
Butter-Based Whipped Cream
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Abstract: Whipped cream, known for its excellent foaming properties and texture, is widely used in the
production of ice cream, bread, and cakes. However, the high transportation costs and short shelf life associated
with fresh cream in the composition of whipped cream limit its further development. This study prepared the
butter-based whipped cream using butter as the fat source and investigated the impacts of emulsifiers with
different hydrophilic-lipophilic balance (HLB) values (monoglyceride, sucrose fatty acid ester) on the particle
size, apparent viscosity, and microstructure before whipping, as well as the impacts of whipping time, whipping
foam rate, hardness, whey leakage rate, and rheological properties after whipping. The results were interpreted
from the perspectives of interfacial properties and crystallization characteristics. It was found that when the HLB
value of the blended emulsifiers was 10, the emulsion particle size was (7.80+£0.87) um, the interfacial protein
adsorption amount was (20.44+0.44) mg/m?, and the stability was good. The whipping time was moderate, the
whipping foam rate was (167£2)%, and the whey leakage rate was (15+2)% . The butter-based whipped cream
exhibited good whipping and storage properties, providing theoretical basis for the industrial production of butter-
based whipped cream.
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Fig. 1 Effect of emulsifier blends of different HLB value on the

appearance properties of butter-based whipped cream
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Fig. 2 Microstructure of butter-based whipped cream emulsions

prepared with emulsifier blends of different HLB values
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Fig. 3  Effects of emulsifier blends of different HLB values on whipping performance and stability of butter-based whipped cream
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Fig. 4 Effect of emulsifier blends of HLB values on the viscoelastic properties of butter-based whipped cream
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Table 1 Effects of emulsifier blends of different HLB values
on the crystallization temperature of butter
HLB fH W fE VR B /°C I 45 dh il /°C
4 10.51+0.17* 12.07+0.98*
6 10.75+0.12% 12.77£1.11*°
8 11.56+0.38" 13.05+0.69"
10 11.61£0.30° 13.32+0.58"
12 10.78+0.14° 14.24£1.07°
15 10.80+0.13* 14.23+1.30°

R PR B A ) B R 2 S B 2 (P<0.05) .
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the crystalline forms of butter

Brem B b AR R SHl N, B TE il = 4E 4% 18] X RS 45 1)
AR RIATES . 45 RERIRINAALT G, 5
R AR T BESE FEMN ST
bt &k, M S EE AL HLB A 10 5 5 5 5 4F .
3 4

1 2 8 2 AN [F) HLB A8 7L Ak 57 52 E K i % v i
B B R R a4 IR SRS AE BB IR TR T sk 1 A
JRE W JI 017 1% 1 52 TG A L AL 7R HLBAB A 10 1, il =K
F T 5K 3 A0 S T BT B R K, PR E M A
o FLAGFIHLBAE A 8 F1 10 I, B FT J5 1 35 e 56 ¥k
Py B Rk AR AE A, H LI R AR A
% W IR 45 1 dpe A €, 12 B2 il T HLBAE T iR i
(B L L R o AT ST B 3 R Y AE £
Tk A B TF A AR FH 3R A T 2 5 A

&3 30k

(1] RER], Bl £ %, 55 . FLALF A HLB 8 X 58 4T Wi
Wy BT RE RONL I BE L LI]. & B AR AR,
2005,24(6):10-14.
ZHAO M M, ZHAO Q Z, WANG C H, et al. Effects of
HLB value of emulsifiers on the whipping properties of the
whipping cream and its mechanism [J]. Journal of Food
Science and Biotechnology ,2005,24(6) : 10-14. (in Chinese)

(2] 2%, 0, £%0, 5. BEA M )R T2
T W g B AT R s LI, & A B, 2021,
42(7):106-112.
LIY,LIY,WANG Y N,et al. Effects of casein types and
secondary homogenization on whipping properties of
recombined cream[J]. Food Science,2021,42(7) : 106-
112. (in Chinese)

[3] % . UHT AT H @il bn 1102 K75 AT 4 [D].
W s R < P9 B2 R K%, 2012.

95



96

Journal of Food Science and Biotechnology

[4] LONG Z, ZHAO M M, ZHAO Q Z, et al. Effect of
homogenisation and storage time on surface and rheology
properties of whipping cream[J]. Food Chemistry,2012,
131(3):748-753.

[5] i fm, £ 3050, M5B & . B L 29— R

JE 3% S it R 50 AT R @l et BT RE R [0 BRAC & R
$,2021,37(10):180-187.
YUAN P P, WANG W Q,ZHOU J Y ,et al. Effects of first-
stage homogenization pressure in two-stage homogenization
on butter-based whipping cream quality[J]. Modern Food
Science and Technology, 2021, 37 (10) : 180-187. (in
Chinese)

(6] WAL, B WF, 2, & . FL AR DL Il Dy J5R AR
UHT $¢ 417 % W5 i A5 € vE s [0]. o [ 2w Tk,
2013,41(3):8-11.

KAN C P,LIY,LI HM,et al.
stability of butter-based UHT whipping cream[J]. China
Dairy Industry,2013,41(3):8-11.(Cin Chinese)

(77 AQ3E 5. FLAR TR 2t 2 i g ol ST RS2 i [ DL ) M
AR B TR 54,2020,

(8] FFH A . A OE A AR FE ) & T B R L B A
[D]. BB Hrpall k2, 2015.

(9] AT o, MR S5, BEME 40, &5 . 2R [ 0T H] B 00 B 3l 56 9% 0
AT BT SR L R A AT e R s R [T]. B AR A
2020,41(14):23-29.

DAI K K, CHEN B F, HUANG L H, et al. Effects of

protein concentration on emulsion properties before whipping

Effect of emulsifier on

and whipping properties of butter-based whipping cream[J] .
Food Science,2020,41(14):23-29. (in Chinese)
[10] 4 e, FU A0 0T R MR yohy 6 900 4T 4 3l oy o3 o 3 S L 3
WD, T#h:ILF K% ,2018.
[11]CAO Z Y, LIU Z L, ZHANG H I, et al.

particles ameliorate the mechanical properties of highly

Protein

polyunsaturated oil-based whipped cream: a possible mode
of action[ J]. Food Hydrocolloids,2020,99:105350.

[12] E& ¥, Wiz o2, IR R, 4. SRCHL A7) HLB {8 X 7

Wyl iy s R A s L1l £ R, 2022,
43(12):107-113.
WANG J D, ZHENG Y R, LIU Z M, et al. Effect of
mixtures of emulsifiers with different HLB value on fat
coalescence and crystallization of whipped cream [J] .
Food Science,2022,43(12):107-113.(in Chinese)

[13] PADIERNOS C A, LIM S Y, SWANSON B G, et al.
High hydrostatic pressure modification of whey protein
concentrate for use in low-fat whipping cream improves
foaming properties[J]. Journal of Dairy Science, 2009,
92(7):3049-3056.

[14] PATTON S, HUSTON G E. A method for isolation of
milk fat globules[J]. Lipids,1986,21(2):170-174.

BB 2958112024 F 10 A | BERE5EMEHARER

AT B B e A i
o [ i )l 5 2017,

(15 ] SHEAE, )28, R, 45
Wy uih T AL A R S5 AT IR L]
42(9):60-65.

GUO Y J,LIU Z, SONG 7, et al.

behaviors of

Effect of emulsifiers on

crystallization diacylglycerol-enriched
margarine emulsion[ J]. China Oils and Fats,2017,42(9):
60-65. (in Chinese)

[16] g, WOHERG , T K BE. 38 il — X 0] 0] g 5= 479 3l 4R 7=
T2 AL J 3 da R i gy A [0 & W BE 52, 2018,
39(12):276-282.

ZHOU X X, QI Y N, DING Y T.
production process and crystallization characteristics of
cocoa butter replacer-based whipping

Food Science, 2018, 39 (12) : 276-282. (in

Optimization of

butter and
cream [J] .
Chinese)

[17] vk, WL, XU JR 56w i i LR L 1k & b
Ak FU T R R ) B R E R 0 AR E PR )] AL
AR 5 AR ,2020,43C1): 1-4.
TAN W S, OU K, LIU G C, et al. Effect of
microparticulated whey protein and physically modified
starches on stability of high protein drinking yogurt
system [J]. Journal of Dairy Science and Technology,
2020,43(1):1-4.(in Chinese)

[18] AKEN G A.
surfactants in highly concentrated emulsions: effect on

Colloids and Surfaces A:
Physicochemical and Engineering Aspects,2003,213(2/3) :
209-219.

[19] VERSTRINGE S, DANTHINE S, BLECKER C, et al.
Influence of a commercial monoacylglycerol on the

Competitive adsorption of protein and

coalescence mechanisms [J] .

crystallization mechanism of palm oil as compared to its
pure constituents[ J]. Food Research International,2014,
62:694-700.
[20] MUNK M B, ERICHSEN H R, ANDERSEN M L. The
in O/W-

emulsions on microviscosity of non-solidified oil in fat

effects of low-molecular-weight emulsifiers

globules and the mobility of emulsifiers at the globule

surfaces[J]. Journal of Colloid and Interface Science,
2014,419:134-141.

[21] LOPEZ C,BOURGAUX C,LESIEUR P,et al. Thermal
and structural behavior of milk fat: 3. Influence of
cooling rate and droplet size on cream crystallization[J] .
Journal of Colloid and Interface Science, 2002, 254 (1) :
64-78.

[22] MISKANDAR M S,MAN Y B C,RAHMAN R A, et al.
Effects of emulsifiers on crystal behavior of palm oil
blends on slow crystallization [J] . Journal of Food

Lipids,2007,14(1):1-18.

COUAE G - FI AR 4D



