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Abstract: After high-pressure homogenization and heat treatment, the butter-based whipped cream was subjected to a second round of
homogenization at different pressures ranging from 1.0 to 5.0 MPa. Products that did not undergo a second homogenization step served as the
control to compare the changes in stability and whipping properties. The results showed that the particle size distribution of fat globules in the
control followed an obvious bimodal distribution, emulsion stability was poor, and whipping time required was 372.00 s, whereas the foaming
rate was only 193.70%. Additionally, numerous flocculated fat globules were observed under a light microscope. In contrast, following a second
pressured homogenization step at 1.0 to 3.0 MPa, the average size of the fat globules decreased, stability and foaming rate were higher, and a
shorter wiping time was required. Furthermore, the number of flocculated fat globules was significantly reduced. Compared with the control, the
application a pressure of 3.0 MPa during the second homogenization improved the stability of the product, reduced the whipping time from
372.00 s to 306.50 s, and increased the foaming rate from 193.70% to 235.10%. Moreover, the second homogenization at 3.0 MPa effectively
prevented the flocculation of emulsion fat globules. Thus, this second homogenization step improved the overall stability and quality of the
produce. Therefore, by applying this protocol, the requirements of industrial production for high-quality whipped cream can be fulfilled.

Key words: second-stage homogenization pressure; flocculation; microstructure; particle size distribution; whipping properties; whipping
cream

E[BEEW

RERE, OB M, 55, — BT S0 S S TR Wit it 5 A S [ A B RH3,2023,39(10):194-200

SONG Zhixin, WANG Wengiong, YUAN Peipei, et al. Effects of second-stage homogenization pressure on the quality of butter-based
whipped cream [J]. Modern Food Science and Technology, 2023, 39(10): 194-200

ks EER: 2022-10-15

EETH: EREANZFESE LB (31972094) ; ;IHARBIRIBIE-FALRHTEI (XZ-S2202042)
EEEN: REE (1998-) , B, WLiRE, HxAE: RMMI, E-mail: al9847382317@163.com
WIEE: BERE (1963-), 5, #t, %, MxRAE: A&EEFE, E-mail: xgu@yzu.edu.cn

194



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.10

FLIEBATAR YR — IR G AR 2R LN R
FHE R &8 30%~40% M90S T 78 &, ML
TR, FURRTIh R EARIRAR, B E s, IR
T REERE . AR E BT
SRR, Tl AR 7 AR A A R [ R 4 i il
7= S R AT 0 LIRS M 1 R B S EL 58T B 1]
Fi. ITRRRE. KRS IEASHE . Blankrat 255
FINEHN) T2 & SEOE A7 b T T 95
(PICEE, SRR AT A T2 aERE Ftk
FREE, @R AR AR T2,
ESERRAPEFRBL, P EmEIERI . REHES,
FEAEI RO AR AR ) BB T, 2 VS5
R EEVEPIR IR A o R UG TR
KIARPIRRITER, T 7K P AR A i () S T AR R K38
H o R ITER (1) ST TGS S N B SR, 78 5 R AR
R, e MKEERS S AR ROE Y BCRE, R
MR, RASSBURD LIZ, ik,

EExubi @, FEERIR I B R T A
TE R 335 AN A S AT 28 IR I T 34
SIELZ BRI NI ERIZ, G5 LR E M. AR,
2SI R AT MR R R A S R (R E
S8 2.0%) FEHIFRYh AR E M Matsumiya Z50%;
IR RSB ST A LR i 7 B T R o 1 2 1 )i ol
OB TR, S AR E AT R BE
AN TR Y RIINER BB TGS 7 i T A R R

zE BATR, 5 B 2R T R s e
JAAT S s m, AH B SRR S i
M B8 i & 335 9 el , AR Bk
REBRFRA R, KBS FUE 55 e A
s A TR ISR AN B . ASCHE_LIRBIFFE i L,
K B L 2 & S B B TR e, PR g —
BmEii. REE, 2alfEREIIN 1.0~5.0 MPa
(TE RS By i Ab B, I 5E SLBORAH 2 A R
JRESE R R R RS e, R
TR L2 A T AR i e R MR T T
SEMAALAL, A = SR B T A RS

1 MR5ERE

L1 SEeatrt

TRy, Fr R R AL, ST
KEEEFLARAR] SRFAAH (EER R
B, nhif-80. KEBEHIR), VLRI EMBARE %
Sl IR = iR BRCRREN] (ER D
AZFAERR), TLTR FLAN AR 5 2 Al R s

FHRAL Sl IO, AR B ORI R AR
WHRAF: W 0 B, ETAEMTRE (L K
URENSNGIP

1.2 Bl

APV-1000 /=535 HL, #8E APV A7) ; TMS-Pro
BT, 3£E FTC AF]; Nano ES90 B /R ki
AT FelE LR AXAER A PR A F]; MalvernKinexus
Pro JEL i A, 9 /R SUERAPRAF]; UDK159
A EBYLIE R b B RE R R A R A A ;
H2500R-2 [R5k 25 Ol ISR PR A F;
ELX800 BhriX, & FERFATH .

1.3 L3Ik

1.3.1 b A AT+ e ) &

TR WIS e Ak, AE AR ALTIHAE 60 Cla
IINERCAINGR, P2 5e ViR, KIa i 5 K
W R BN AE AR LS F R I KA, &
HBIY] 10 min, 60 ‘C FEHEFLAL 30 min, {1/ 18 MPa
TR —Bm R, BE)E 85 ‘CHERF 15 min 4
B, SISO R A I E = HIER 1.0 2.0.
3.0~ 4.05 5.0 MPa JE /7 TE —BICEIIMA, XTHEZH
ARG aA, NS R, FnRYIRIE N
BT, BZRIET . FrAT=MTE 4 CUKFZA 24 h
Je AR E R -

132 FLgASZ MRE
1.32.1  RLEES AR

SR 7R SCRLF 43 A T 4584 T A W3 LR R
FEr A, FREC 1.0 g LR, A LB 7KLL 1:1 000
LB, BRI =K
1322 RUWFEENE

S IR S8 777, A8 Kinexus Pro Ujig
FERAR O 5 FLR S, BUE S LI P4l T
MR G b, EPE 7RIS CP4/40, MINIREE 4 °C, Y
YL ATEE N 0.1~100 7, DA S T R4
s
133 EMEMIR

ERRRRE 1.0 g FLI, (LB FKLL 1:50 [tk
BiFERE, FEHL 20 pL THEIE 0, 55 By, ff
e B MR i ER S, BH8E 10x, Y5
100,

134 RABEZGORTENIK

FREX 30.0 g LT 50 mL B0V, i mrd Ak
BT 4 °C, 10 000 g 2544 T 250 30 min, PR
JEER, S A E B IR E RO E A HH R T R

195



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.10

BOE, ARG EEAEG BRI =R,
SERECFIME.
1.3.5 Jghr3ps-3Rss FmE

HEFIFREGHZL O A3k K 0.01 g I 1 000 g &
K, =R 13 h MG R TV . FREL
FEIIEES 30.0 g T 50 mL B500%, MA 15.0 g HIZL O
BRI, WRE 30 s AT, AR ARE ONLE
4°C, 88009 kA FESLr 30 min, {4 FEEFR{XINE |
JEFETHMIRAE 520 nm NWOBLEE . AR =
R, GERICFME. TR REFHEARWT:

m{g‘j >
C=—="2_2x100%
M

AF:

C——HAREF, %;

M——F A S8 IR B 4K, %,

my——W4 O EFIRRRE, g

m——HBILROFRE, g

A——hir O & E R B SHTHI BN EAL;

A ——hir O & E R B S HBREAL.
1.3.6 #dTeRmE
1.3.6.1 TS [A]IE

HERFFREL 200.0 g FLIR THATHL A, {6 ST 454E
160 r/min Z5PF FHEHT, 0% MITLRTEHT B2 T A R
VT AT B TE], BT s, BRI =R, 4558
BCP-H4ME o
1.3.6.2 EEZRNE

8 25 mL F A AR A FLIBFI T Ik
P, THERITERIEE, AR =, 4%
BCPAME. tHE AT
M, — M,

2

it
F= x 100% 2)

Kt

F——3aTR8%, %;

M, ——ARBATHHb R Z, g

M,—— AT E R RRE, g
1.3.6.3 BT AKZNE

HERIFREN 30.0 g PEATILIA THIZ2 M, FE—/C
1E (PRI, T 25 CHERAMAF, HE2h
SRR R T E, A REENK =R, 4R
BCPE. tHE AR

w=" 100% 3)

m2
NS
W——JRATRE, %;

196

m——2h B KR E, g
m,—— MR EGBAT RO RE, g

L4 BdEo AT

SN FRA AT S0 MR AT SPSS 22 #ick
TSI, SR CPAbRER) ML
For, P<0.05, %RE%E. HEEM Origin 2018
ez

2 ZR51He
2.1 Z BRI E o i 2R Ak LR AR R

ey B

FL R MR T R Y B L L F e, B
P P= i BREE I, ARSI & 7= kL o A IR
M EAN = AR e . T e daran, feli
BRRLAR/N, UiRERARAG, FRAR e P B
(I BT LA R BR Ly, ] DLSONE =
KIFaet:, B e i i akoT SRt /s
BRI m Al S RIS TR AT R . |
Pl 1a A, RS BEASALHR A= kL E 43 A7 Y Pl B
B, 1% 459.00~5 560.00 nm, FEHEIEIUEM G, 24
ZBBUE SILE 1.0~3.0 MPa IR, RLEES> A TG
gii/lN, FUEWE T, HREEEETE R MR 1A E
3.0~5.0 MPa I 7= b FE 4 A H e AT , bt FEE 7347 Y
BAE, AL 712.00~1 480.00 nm, H.HhZk R — ATk,
JEAM (Ve 2 R T R KR BE ATV B, A e Rl 2
RERTER ZUBEBER GG TR, T4, R& —BUS kb2
(= i oA R E R IRk . S B )
WK, i RIEZWIAS /N B E 4 2%, Maldonado 25P13%
HIXFTRE & TP BOAMTER T, HRiEkigg
B, FUNGRIRIER A 2T AE S s b, EHE, F
TSRS BT, 2SR 3K, A A ak
2, RIEXUEEIL R, B2 RRIERICRLEE A A
B P

1P 1b BT, B A M= S L B B DR
R, FH#NTEE. HEBTTEE TR
2 B R BRI iR B s 2.0 MPa R )
ACER = SR fe (ks 28 3.0~5.0 MPa J& /74bHE
(7= S R AR - P 1a T RIAR L — B AL FE
(177 i P REAR K, Zhao 51O BT BPRAR I
RERTERTE OB R 1) SR AR AR 2544, A TR Rl A 45
FAREa%A, R ARG — Btb A B 7 Fh e A0
B 4 SAE 0.0~2.0 MPa JEEIN KRS, SRR



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.10

T BRAFEB TR T MRITTER SR IRS AR, [l A&
KR, RUWHEL TR 2457108 3.0~5.0 MPa i/
MR, H T4 2.0 MPa JE 7405 5 )
FABLRE , HHE Kovacova 25 12 Mezger 22 (i03R
AR AT RE IR R IRk R 0, —
JrTHAR Z NS IRITEREEAE 2, NRITERIAIFEAR /)N,
/NI 3sKagE— A5 HERR BCRAT — 1 2% B 25 K4 PR RSORSE Y
1, FEGERWEE LAt SH—07 M, -7k
AR, A5 3 A5 o 72 SR AR b . EHE,
FrIRE I R AR A, TRITER AR BLAE AR, ARAE
2 RIR, IXFERBLR AT e S L Rt
FE. MRS E A R RS, B )

%A 3.0 MPa.

a 40 . —=—0.0 MPa
351 o = —o—1.0 MPa
30k —+—2.0 MPa

| —+—3.0 MPa
= ——4.0 MPa
= 20F —%—5.0 MPa

& 5k
10 |

5 L
100 10 000
b 16 —= 0.0 MPa
—e— 1.0 MPa
12+ —o— 2.0 MPa
—v— 3.0 MPa
—e— 4.0 MPa
8r —*—5.0 MPa

ZiE / Pas

Ojl | | ”1 1 T 100
BYIHE / 57!
B 1 ZEHREDNERESITHRIRAENE DS (2)
FTMFE (b) IS
Fig.1 Effect of two-stage homogenization pressure on particle
size distribution (a) and apparent viscosity (b) of butter base
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