Japan soci ety of Home Economics

Vol. 57 No. 8 523~532 (2006)

7)) — 2 DOBEBIXUVBREVPIARAY—=FNTTFT4 7D
G T2

EREHF, WM T, EERE

CREER RN EERAERER, HILRFERFER R IR
FRZA PR 184E3 A3 H  BRZETRI8ETA 4 H

Effects on the Microstructure of Custard Pudding from the Components of
Cream and Different Types of Cream

Machiko Minek1, Nobuko Tananasar and Kouichi WATANABE™

Division of Medical Nutrition, Tokyo Health Care University, Setagaya-ku, Tokyo 154-8568
*Graduate School of Agricultural Science, Tohoku University, Sendai 981-8555

The consumer preference for custard pudding has changed to a soft type using cream and yolk. This
study investigates the microstructure of pudding samples prepared with different proportions of milk,
milk cream, vegetable cream, whole egg, and egg yolk. The respective diameters of fat particles of the
milk, milk cream, and vegetable cream were 0.63+0.12 nm, 2.64+0.18 xm, and 2.0240.18 xm. The
samples made with cream were harder than those made with milk. The distribution pattern of protein
and fat in the pudding samples was clearly identified by using the protein-fat double-staining method.
Protein in the pudding formed a reticular structure, while the fat particles were distributed throughout
the protein mesh. The samples made with milk had very small evenly distributed fat globules (0.9
um?® in cross-sectional area). The samples made with milk and vegetable cream contained many fat
particles which were large, partly fused, and unevenly distributed. The fat droplets of vegetable cream
were highly aggregated and less dispersed in the pudding samples than the fat globules of milk cream.
These results will be useful in formulating the composition of commercial custard pudding.
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Table 1. Composition of pudding samples and their components with different proportions of milk, milk
cream, vegetable cream, whole egg and egg yolk

Material (g)

Sample
Whole egg Yolk Sugar Milk Milk cream  Vegetable cream
A 50 0 125
B 50 35 125
C 50 35 125
D 50 35 125
E 50 35 125
F 50 35 125
G 50 35 125
H 50 35 62.5 62.5
I 50 35 62.5 62.5
Table 2. Name and indicated ingredients of pudding samples on the market
Sample Name Contents

a LAFBETY v B

b HAAF—=VFTY Y B

c AN 47, - BN - FA

d RbhohTY) v O - AL - BHE - 2 ) — A - BT AV - TR - WHEEE
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Fig. 1. Rupture stress of the pudding samples made
with different proportions of milk, milk
cream, vegetable cream, whole egg and egg

yolk

A: whole egg+milk, B: whole egg+milk+sugar, C:
yolk+milk+sugar, D: whole egg+vegetable cream+
sugar, E: yolk+vegetable cream+sugar, F: whole egg+
milk cream+sugar, G: yolk +milk cream+sugar, H: whole
egg+milk+milk cream+sugar, I yolk+milk+milk
cream+sugar. 2f Veans marked by different letters in the
same column are significantly different (p<0.05). n=5.

Table 3. Water content of the puddings samples

Water content (%)
A 80.0%5.0%

B 67.1+2.3°
C 55.9+6.3°
D 45.0+4.0°
E 44.240.3¢
F
G
H

45.1+5.6%
43.0%+2.1¢
52.0+5.5%
I 46.0+7.8%

Mean = SD. n=3. Measurement condition: 115°C, 60
min. *? Means marked by different letters in the
same column are significantly different (p<<0.05).
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Table 4. Size of fat particles in milk, milk cream and vegetable cream

Diameter of fat particles*' (um) n*?
Milk 0.63%+0.12° 768
Vegetable cream 2.02+0.18° 12,500
Milk cream 2.64+0.18* 50,000

*'Mean=SD. *?n: number of measured fat particles. ) Means marked by differ-

ent letters in the same column are significantly different (p<0.05). Refractive
index: 1.70-0.20i, Absorbance: 0.01-0.20.
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Fig. 2. Distribution of fat particles in milk, vegetable
cream and milk cream
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Fig. 3. © Microstructure of th
staining method

A: A pudding (whole egg+milk), B: B pudding (whole egg+sugar+milk), C: C pudding

(volk+sugar+milk), D: D pudding (whole egg+sugar+vegetable cream), E: E pudding

(volk+sugar +vegetable cream), F: F pudding (whole egg+sugar+milk cream), G:G

pudding (volk+sugar+milk cream) H:H pudding (whole egg-+sugar-+milk+milk

cream), I: I pudding (yolk +sugar+milk +milk cream). arrows: vocule.
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%o 72 (Fig. 3C).
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Table 5. Cross-sectional area and area ratio of fat particles in the pudding samples by an image analysis

Cross-sectional area of fat particles*’ (pm?®) n*?  Area ratio of fat particles (%)
A 1.2+1.38 1,210 11.9
B 1.1+1.28 1,210 12.9
C 3.1+£6.85 1,210 32.3
D 14.9+165.9 757 66.4
Pudding sample E 26.3+212.9° 1,196 67.3
F 8.0£74.1"% 772 45.7
G 25.6+138.6° 472 59.4
H 14.84101.3°F 342 52.3
I 22.24117.4% 1,210 61.1
a 20.5+55.6 506 31.4
b 0.9+1.0 1,210 8.6
Commercial puddings c 0.940.8 1,210 8.0
d 3.0£3.8 1,210 25.6

*'Mean+SD. **n: number of measured fat particles, ©® Means marked by different letters in the same column (A-I) are
significantly different (p<<0.05).
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R 25, ZhiE, BIEICEINE LY F R EFHUL
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DEOBEHERICESE, 4 MOTHRT 71 v 71
DWW, HMBZE (Fig 4), BIFOFEZ#NT (Table
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Fig. 4.
staining method

i

Microstructure of commercial pudding samples by the protein-fat double-

a: Commercial pudding (a), b: Commercial pudding (b), c: Commercial pudding (c), d: Commercial

pudding (d).
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Table 6. Component value of several pudding samples on the market

Sample Water Protein Lipid Carbohydrate and other
a (upper) 43.2 3.5 40.8 12.5
a (under) 69.6 5.4 6.3 18.7
b 74.3 5.8 5.9 14.1
c 71.6 4.5 4.5 19.4
d 71.0 4.8 6.0 - 18.2
n=1-2.

FL, ERES OKAEME L TWEs) 2% -7,
¥72, R TORERED KEWwoT (20.5+55.6
pm?), FEREZ U — LA OFRAEE SN,

b, c 774 7%, BREOBEIEULTBED,
TREFOR T 0% A4 X (0.9um?) b, FRETH-7:
(Fig. 4b, c) T &Hb, &P, K, FIHORETE
LT TA v T ThHLEELONIZ. b T T4
e 774 v 7 X0 RIEOGBESEL, CHREHID
L TWADT, I bE0IBEMRINI T
LT ENREZ LN

d 771 7%, Bemteh o ieliag < (IRIFmAE
1 25.6%), BERFRLFOBERED 2.9,m* T, FHD
AEAORBLAR L D KEW (Fig 4d). La»b, @b
EHLVIESHTIIRYS5L VDT, 71— A2
TR, BIOSBESET ARy (L
Hi L) offFrEz ohi:.

Db, AR T T4 V7 OBEBRZICHL LEEAH 2
LIk, 7ZARKE BB ZERGEEHCT, W
WS4 v FOMBEBIURAEOHENTETH S Z
EBIREINT.

5 2 8

450, IRE, 43, WEHRRRF 2 VU — 4 B L URE
Bz U —bx AW 9BEO T T4 v 7 RREL, 7
V=24, EBLUWEIEE S 2 EBLRETL
7z,

1) 7Y —axHwEEHT, I b FIERD
AB L VARICHEL, FICHEWEREZ Y —AEHL
o REHIEWIE T A o 7.

2) FAEAE ARBEZBRWT) OBEICTIE,
HBOKFEFELAOBRT, FfEL ZIEOMER
BH 72 (p<0.05).

3) 43, FUEEHiZ U — 4, W2 ) — L08R
HFDOBEEIL, £40.63+£0.12um, 2.64%0.18 4m,
2.0220.18 um TdH > 72.

4) TAECHE - BRI ERBEIC L AR OME
T, RAOARFEH LT T4 v 7L, HEIITE
L 7z BB ER O MBI DSBIEE S 7.

KEPEERGRS 7 ) — & R fHH L 7230FHE,  BERhE 25l
& - ERELCEBRMICOA L, B2 U — 2 0RE
IFERFERDSRES LTz As, FEMMERRRS 2 ) — A fEH
DRFEIZERY, A EORIREENIC b M
BBERFERDS SR B L T\ 7. 2 ) — A IZERE 2
L=k, BRBERS X UMRRAE AT X 0 ¥ — oA
LTHBY, BBIOSEICINEBAER L7 2 L o5

Bqan5b.
INLDBEEDERY, FIAF ¥ —IIEETLHL
E2 5.

PE, 72AECE - B EgREEICEY), 79—
LEBWEBED ST 4 Y IREEIIBITALAECE
RO HRR AR TE 2. T2, RO O/E
B, S, TR 771 Y 7 OMREHRET H I N
T&7.

CORFFEEDFITICHN L, FARBMLAESBLIUOEER L
DB L SHEV LI L. EHBELETET. £
7z, WR7 7 1 ¥ 7 OG5 B & CREEE OR+&HE
DEBIZBWT, THHwrEsILda—-EY—f%
KA OFRELZ KRICE LB L BT E9.

B, Ao —iE, BARBRERIARKE
(200345 F) BXUHARKFSAMMBBS
(20034E9 ) IZBWCTHOEERL .
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