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Influences of Various Factors on the Gel-like Coagulation in Canned
Milk Coffee Products and the Prevention of the Coagulation

Toshihiro Tanabe, Yoshio Aoyama, Kaori Higuchi,
Ritsuko Nakanishi* and Keiko Murai*

Influences of various factors on the gel-like coagulation in the canned milk coffee products
were examined. The occurrence of the coagulation was strongly dependent on pH, coffee extract
content, milk content, type of milk. However, the content of tannin, caffeine, sugar and emulsifier
in the beverage gave little effect on the coagulation. The higher the concentration of coffee and
lower the milk content of the beverage, the more the coagulation occured. Since no coagulation
occurred in the narrow range of pH, it was difficult to prevent the coagulation by pH adjustment
of the beverage. The addition of f# -lactoglobulin to the beverage had the promotive effect and
the addition of casein had the inhibitory effect on the coagulation.In the canned milk coffee, the
addition of casein had no influences on the sensory evaluation of the beverage. It seems to be
the effective method for the prevention of the coagulation.

Key words : milk coffee, coagulation, milk protein, calcium, canned beverage, casein
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Fig.1 The relationship between pH and the existence of the coagulation
M : gel-like coagulation
O  no coagulation
4 acid coagulattion

Table 1 The relationship between milk concentration and coffee concentration for the existence of the
coagulation (all results)

Milk conen The existence of the coagulation for the coffee concn

(%) 03 04 05 06 07 08 09 1.0 L1 1.2 13 14 15 16 17 18 19 20
1 - - 4+ o+ + + o+

2.5 = = R = + + 4+ + + + + + + + +
2.85 - - - 4+ o+ 4+ 4+ o+ o+

5 - - —= = - = = = 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+
75 - 4+ + 4+ + 4+ o+ o+ o+
10 - = = + 4+ + + F+ +
12,5 - - 4+ 4+ o+ o+ o+ 4+
15 - - = + + + + o+
17.5 R s A B
20 - = = - - 4+ 4 o+
30 —5 %= + +

+ ! gel-like coagulation, — . no coagulation
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Fig.2 The relationship between milk concentration and coffee concentration
for the existence of the coagulation (the plotting in the border line)
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) i The existence of the coagulation for the coffee concn
Milk types -
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Table 3 The relationship between tannic concentration and the existence of the coagulation

Sample Coffee concn Tannic concn The existenct: of
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" Chlorogenicacid  +2%mg/d¢ 13 35 nocoagulation
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+100mg/d? 1.3 400 no coagulation
comrol-2 18 40 coagulaon
De-tannin treatment 1.8 270 coagulation
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Table 4 The relationship between caramel concentration and coffee concentration
for the existence of the coagulation

Addi[gonr caramel The existence of the coagulation for the coffee concn
conen (Brix) 1.1 1.2 1.3 1.4 15

0 — o= e s
0.1 - - -
0.2 - - -
0.3 - -
0.4 - +

+ + o+ +
+ + + + +

+ © gel-like coagulation, — @ no coagulation
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Table 5 The relationship between emulsifying agent concentration and coffee concentration
for the existence of the coagulation

Emulsifying agent The exist;.ncc of the coagulation for the coffee concn

concn (%) 1.3 1.4 15 1.6 1.7 1.8
0 = - = -~ = *
0.025 = = + +
0.05 = = + + + +
0.075 = - + -
0.1 = = % +

+ : gel-like coagulation, — : no coagulation

Table 6 Effect of the oxidoreduction reagent addition for the existence of the coagulation

o ’ The existence of the coagulation for the coffee concn
Oxidoreduction reagent

1.2 1.3 1.4 1.5 1.6 17 1.3

Hydrogen peroxide 0.15% - = - =
Control (no addition) - - =
2-Mercaptoethanol 1% - + +

+ : gel-like coagulation, —  no coagulation
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Table 7 Effect of the ff -lactoglobulin addition for the existence of the coagulation

f -Lactoglobulin The existence of the coagulation for the coffee concn
addiionconcn (%) 10 11 12 13 14 15 16

0 (Control) - - - - -
0.05 = - ~ - +
0.1 = =
0.2 - -

+  gel-like coagulation, — : no coagulation

Table 8 Effect of the casein addition for the existence of the coagulation (at 10% milk)

Conen of the The existence of the coagulation for the coffee concn
Caseinate (%) 13 14 15 16 17 18 19 20
Control 0 = - - - + + + e
Ssodwm o075 = = w v
caseinate 0.090 - - = £
0.105 - - = s -
*Potassum 005 - SIS e

caseinate 0.10 = = - = = = - _

+ @ gel-like coagulation, — : no coagulation

Table 9 Effect of the casein addition for the existence of the coagulation (at 20% milk)

Confn of sodium The existence of the coagulation for the coffee concn
caseinate (%) 14 15 16 17 18 19 20 21 22 23

0 (Control) - - - - + 3 b ¥
0.16 - - - = = 5 = _
0.18 - - - - - - = .
0.20 L
0.22 s wm B o B s B m omw m
0.24 .

+ + 4+

+ [ gel-like coagulation, —  no coagulation
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