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Effect of Mixing Temperature of Paste on the Expansion of Cream Puff
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In order to investigate the effect of mixing temperatures of cream puff paste on the volume
of baked cream puff, eggs were mixed with water-fat(butter or salad oil)-flour mixture at 15,
20, 35, 45, 60, or 70C. Results were as follows:

1) The higher the mixing temperatures, the larger the specific gravity of paste and the smaller

the volume of baked cream puff became.

At 70C, eggs coagulated and oil was separated from

the paste during mixing, and the paste was not expanded during baking.

2) The paste prepared with salad oil mixed at 15C was largely expanded on baking.
But when the paste was prepared with butter mixed at temperatures below the melting point,
the dispersion of butter in the paste was not sufficient and the volume of baked cream puff was
not large enough in spite of the presence of many air-bubbles in the paste.

3) The apparent fracture energy of the cooked gel of cream puff paste was significantly cor-

related with the volume of baked cream puff,

4) Magnified photographs of surface of baked cream puff showed that the paste extended
smoothly and enclosed vapor when the ingredients were mixed homogeneously.
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Fig.1. Effects of mixing temperatures on the
specific gravity of cream puff paste and
on the ratio of height to diameter of 25 g

squeezed-out paste
——, paste prepared with butter; ———-, paste prepared

with salad oil. Each point represents the mean and
standard deviation.
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Fig.2. The number of air-bubbles according to
the diameter in cream puff paste pre-
pared with butter and mixed at various
temperatures

The number of air bubbles less then 50 zm in diameter
was counted in the paste spread 100 zm in thickness.
The number of air bubbles 50 um to less than 250 um
in diameter was counted in the paste spread 250 #um
in thickness. The number of air bubbles 250 um or
more in diameter was counted in the paste spread 500
um in thickness. Each paste was spread 6.25mm? in
area,
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Fig. 3. Microphotographs of cream puff paste prepared with butter or salad oil,
mixed at 15C

B @: paste prepared with butter, spread 100 um in thickness. S @: paste prepared
with salad oil, spread 100 um in thickness. B @): paste prepared with butter, stained
with iodine and sudan Il. S @: paste prepared with salad oil, stained with iodine and
sudan M. a: oil particle. b: starch. More amounts of air-bubbles were observed in
B@ than S@. The size of oil particles was bigger in B® than SQ®.
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Fig.5. Interior appearance of cream puffs baked from paste mixed at various temperatures

Bar: 8 cm.
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Fig.6. Correlation between volume of baked
cream puff and specific gravity of cream
puff paste

O, butter, @, salad oil.
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Numerical values: mixing
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Table 1. Weightloss speed during expanding
cream puff paste mixed at various

temperatures
Mixing Weight-loss
Ingredient temperature speed* **
(T) (g/min)
15 0.656 * 0.172
20 0.656 = 0.233
35 0.705 = 0.208
Butter
45 0.657 = 0.209
60 0.550 = 0.132
70 0.423 + 0.087
15 0.661 = 0.150
Salad ol 35 0.577 = 0.162
60 0.528 + 0.125
70 0.481 + 0.057

* Weight-loss of every minute during expanding
period of baking cream puff. ** Expressed as
average + standard deviation.
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Fig.7. Correlation between volume of baked
cream puff and apparent fracture energy
of thermal coagulated gel
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Fig.8. Magnified photographs of the top of
baked cream puff

B@: vertical cross-section. Paste was prepared at 15
C with butter. S@: vertical cross-section. Paste was
prepared at 15C with salad oil. B@): surface. Paste
was prepared at 15C with butter. S ®@: surface.
Paste was prepared at 15C with salad oil. B®: hor-
izontal cross-section, 0.8 mm below surface. Paste
was prepared at 15C with butter. S@): horizontal
cross-section, 0.8 mm below surface. Paste was pre-
pared at 15C with salad oil. Bar: 1 mm.
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