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Studies on the Some Properties of Whipping Cream
—3: Microstructure of Whipping Creams and Their Stability

Kazumi Yamaguchi,Makoto Ishioroshi and Kunihiko Samejima

Department of Food Science,Faculty of Dairy Science, Rakuno Gakuen University, Ebetsu-shi 069-8501,Japan

Summary

In this study,the effects of sugar and skimmilk on the microstructure and the stability of whipping milk or compound

cream ,were investigated by means of a cryo-SEM , a dynamic rheometer and DSC.

The results were obtained as follows:

1. Fat globules were aggregated continuously on the surface of large air bubbles in whipping cream.

The size of fat globules increased by whipping.

2. It was observed that the addition of sugar or skim milk served to decrease the diameter of babbles.

3. Storage modulus (G")of whipping cream decreased with increasing of temperature , and the lowest G’ was obtained

at about 40°C.

4. Tc (conclusion temperature) of the endothermic transition of whipping cream was at about 40°C. This indicates that

the solid fat melted at that temperature.

Key word: 75 v /-7 1) — . whipping cream, Bh#kiRME dynamic viscoelasticity, L 2 Y — rheology
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1. HEORAR EFERHIBEROAREE 7V —4 (A
fEli747.0%) RO 7 U — A (EIEALEIES3.5
%, MWHEIEN540.0%) AW, KA v T U —A
OFR G, FIROICEL Tr U — A% SCHEER
TNV FIFY—2HWTENL Tz, BARHIR DB TR
DL 7y, ORI D RITACIREE (DD MO/
X)) WCFBLL 72 (F—/N—F/80~120% {3) -

7k, RBHIANE 2 U —A, WSS U—L4A, FUE

H50%

BF7 U —A+ 2752 o —B10% M, #IEH7 U—A
+2AFLINT GEEHBEE 1%HM =MV,

2. EBEFE
1) MMEEOE%

WA v T2V — LOWETEAIE FEEMEE (Scan-
ning electron microscope; SEM, Hitachi $-2460) 7 5
AZVATLERL, BREEESZIC LD INEEE 3
~5kV CEHE L. KM TRATRIICEL TRA v 7
77U — AR WARRZETHE &, EREic SEM TEIZE
L7, TRIFEREE b L USRI E &I E FRME: CHIE

Fig. 1 Scanning electron micrographs of whipping creams
(a) : milk creams (a-1: X400, a-2 : X 1000, a-3 . X 1250)
(b) : compound creams
(b-1: x 400, b-2 : x 1000, b—-3 : x 1250)
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L7EEBEwRAWT, 138N W TH 200~300 BOEK
BERHAL . BFEHOISRA v TBAIC X 5 REERICD
WTENTEY, 22T, HHOFEDICE L THETF
BWEERDOLIEIC L. REPHRIRIRDO LB T
H5.
Dv=(Z(Da)3/n)1/3

Dv : ABEEHE (um),

Da : FHAIL 72&KEOE (um), n : B
2) EROREENEOREIE

BRI 13 B B BB Rheolograph-sol % fiVy, #
WO THEL, FRMER (G) ZRdi:.
3) mEZEHEEES W (Differential scanning calori-
metry: DSC)

FREEBRBESWL, A a—ETFHRISHRESSHT
3 25 5 EXSTSARG100 I L 7. BEHI KA v 7
FDI ) — AW 0mg FRREL, V77 LYV AREH
KERWTT IV A S gEEsk, BEHFE 0~50°
C, FE#E 2°C/min THIE L 7.

1. HEEEOHR

1) w4 v T 7Y —LOEERNETHEMER

Fig. 1 IZHJBHF (a-1~a-3) kX UHEHHE (b-1~b-
3) 7 VU — AR CIROEENETEMSEG TR
oo INDOBRIIFIETHAHH (400~1250f%),
WENSKRERIRTH AL E /DS RIRTH BIRIER D
LERINTVWAC EERLTWA. KIBDOREFI400
ECTOBBICLNL, KEIDPFALGFHREZEL TWB
(a1 & b-1). #BEN 7 U — AR HIIC R <
o TED (a-2), HEHEZ U —-LDKBICERDH
Nz o7z (b-1~3). FOK T hid, REIFROME
BEOH TR B2 585103, SR TE TR Ak
F7e i TH S EREL TWA. JBIRIZ, KIBAELIC
FAET 5D L KEFLHOBFANCHEEL T bHH0D
KT HZ ENTESL. T[EAE EICHFEET SRR
FixEE (1000~12506%) T k- CHEKZ U —LH58
W7 U — AL DS REVTEHBECTE @2&D
-3), SJERLWMOBEEHFICSEL TV SIEERE S,
HIEW 7 UV —ADFBKEL Lo/ (a2 & b-2). %
O3, RA v TERIFIC X DEEOBA &ML, Ktk
OB EBELR & W OBREYHOMIL, Gofid,
FRTE TEEMERIC L - TR ERE L TRiEsr &
DA TOBETERELTRY, AR TIIEEER
THEMER L (HERTHI N TEL.

2) FREFRRER

Fig. 21084 v 7Hi8IC B0 AIeER O %
RU7z. FIERF 7V — A TR A v 787 3.1 um D3R A
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v 7% 3.7um, Y7 U — ATIERA v 7R 1.7 um
BHEA v 7H2.0um 7720, KA v 7B X - TR
ERERKRE L Tr>TWhA. EIE 7 U —ATRERIC
& o THRERBSE—T 519 LE 2 bh, KokubolV 5z
SN, ™ v TRk - TE—NR=5 VR 8ind 5
EIICHEIFERB A E 2B L MEL T 5B, Kt
TREFEHSES L L UL TWRWR, A—=N"—5V
BAIRNEA v 77U —4A (B0%LTF) Cid, gl
W DBRICERBIOEN A & <, [EERLLTOBELH
HBTHY, 3AVEBTHDZ EBHEINS. —T,
IR OBED DX A T L L TiE 3 2B8BIF 5N T
¥010, 7o o —)U (floccule) iZERBEYWERL,
75 A% — (cluster) FEHRORBEROBME, 75
Za—J)U (granule) F/PROIEIHFROE— TR E 2l
FERA L TWAREEZRT. RRICBWTLHRA v
TP S  Te AR > TA—/ =S VBRHEmML, &k
BROREL 7 T AX =BT 52 2 — I ~AOBALRE 2
b, BA v T 7 U — AOREPRENC /L - 7o LHERRT
5.
3) R

Fig. 312 A v 77 U—ALD [DOHBIOEX | REE
IR AREAEFERER L. KEICOWTERD
IEhiE, 4y TEBBTABETRL, ©4 v /5
THETH5 stage 4 TIRRRARK L EEERBAEML, &
EEMBALT0BZ E2BBLTw5. KA v 7R

milkcream
m-whip

compound

c—whip

0 1 2 3 4 5
(gm)

Fig. 2 Average diameter of fat globules

compound
milkcream
sugar
skimmilk .
0 30 60
(gm)

Fig. 3 Average diameter of air bubbles
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Fig. 4 Temperature profiles of storage modulus of
whipping cream
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KA—N—SURKEL BB LR, WEERNT S &
T N—S VPP I BT EAMEL TS L HEE
+5.

2. EhbRbRENE

Fig. 4 1284 v 77 ) — ADKBHEER (G) OEE
ICEAEE AT 57 FITR L. "L v T 7Y —
LAOBHPERMERE T, WIFhor U —Ad 5CTHR
AR (G max) &#RL, ABHZ U —LBRLE
, W7V —LER e BRI X hiE, BBE
ROAXEZIF@EIb EEEL, NTFAREWEELLE
o TLomh LEEBICRL EH/EL TR, Thid
Fig. 1 CRUCIRIFRRBORKTF & b —8 3 5. Fig. 41T
B 5 G fEIL 5~20°C TR IEBHEETH - 725, 20
~25CHAEIC7E % EHIE 7 U — AT B W T G EDE
THARIY, HEHkr7 U — A TIE30~35CHE TRD
N7, B, 3B5CHECTHILIEN 7 U — L4 L BEEE
MU —ABTD GHEOETHIEL <, 40°CHET
BWFNOFRA v 77 )= ACBWTHLRDIEMHETH -
Jo. SO EmD, 25~40°CHE TORBRMERDOLE
b, T4 v 77V —L0BET LbbRIEE JURE
I ESE L O T SRR ORIE & BE T 5 L #HEES
TE/DT, KRICIEHEROBRREIC O\ UREEAE
Bk - THE 1T - 7.
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Fig. 5 DSC thermograms of creams

Table 1 Characteristics of cream derived from DSC thermo-

gram
To Tp Tc AH
G (C (C) (mJ/mg)
milk cream 209 23.1 396 7.38
compound cream 224 29.8 39.8 10.07
mixed m:c=1:1 21.1 270 398 12.02
milkcream with sugar 20.7 23.3 39.8 8.38

milkcream with skimmilk 20.2 241 409 9.89

To; the onset temperature of the transition

Tp; the peak temperature of the transition

Tc; the conclusion temperature of the transition
AH; endothermic energy

3. FREEERHESW

Fig. 513 DSC QRIERERZR L, Table. 1iZitzh
FNEMEEAR L7z, Fig. 5 557 ) — AXRET G
ARLTEYD, WIFNDZ ) —AICBWT HBRELORE
TRE (Tc) P40°CHEETRL, Fig. 4 DR L b —
L C7e. FUIERE ORBLIEIAEA I S ERRE A C b 5 B
B (C4:0) »ORHERBHBTHST 55V (C20:
0), TEIFIEHEEL 4L A VEBEAPOLICY / —IVEs,
ISIVE R VA VBRI EBIRIC Tz TR DO, FhgH
Bl s, FELDIZINE, BHE7 ) —LsxmEL7x
BE ERPOEGEEEOEE L WIREB OBZE TS
~20CTCRfET A b U7 U FHEL, EEIEIS I
A0°CHHECRBET A 2 8 R LTk Y, COEREE
B IGORESRTHD E NS T EBES (Table. 1).
DSC I &1 % T B Y — 7 IR 3 B O Bl AR 2R 12 HH XY
TEHED M, TVUANE—RHETL TAhb &AM
Bi7 U — 24705 7.38 m]/mg Thb/NE <, BERM, X
FAINY, BT U —ADIRICKE D o7z, BHRE
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