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ABSTRACT

This study aimed to lower the final heating temperature of matcha milk caramel to preserve the original qualities of matcha
while resolving storage and distribution issues caused by the product’s soft texture by incorporating various gelling agents.
Samples were prepared without a gelling agent (CON) and with 0.25% of either low-methoxyl pectin (P), low-acyl gellan
gum (GG), or agar (A). The CON sample had the highest moisture content, followed by P, GG, and A, with increasing
moisture content correlating with decreased sweetness, while significant differences in pH and color were also observed among
the samples. In terms of texture, hardness, adhesiveness, gumminess, and chewiness were lowest in CON and increased
progressively in A, GG, and P. Spreadability result revealed that CON had the highest spreadability, while A, GG, and P
significantly reduced it (p<0.001). Notably, GG and P showed lower spreadability than M (a commercial sample), suggesting
greater stability during distribution. In the consumer acceptance result, no significant differences were found in smell or taste
within the samples. However, the samples containing gelling agents were rated higher than CON in appearance, texture, and
overall acceptance, with P receiving the highest ratings, making it the most preferred gelling agent among consumers.
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Table 1. Preparation of matcha milk caramel according to various gelling agent
Matcha milk caramel
Ingredient (g)
CONY P (0.25%) GG (0.25%) A (0.25%)
Milk mix" 285 285 285 285
Sugar mix” 400 400 400 400
Matcha 7 7 7 7
Butter 30 30 30 30
Pectin LM 0 1.8 0 0
Gellan gum LA 0 0 1.8 0
Agar 0 0 1.8
D Milk mix: Milk is 150 g and fresh cream is 135 g.
? Sugar mix: Sugar is 200 g, corn syrup is 100 g and invert sugar is 100 g.
? CON: 0% gelling agent, P: 0.25% low-methoxyl pectin, GG: 0.25% low-acyl gellan gum, A: 0.25% agar.
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Aztel FARIGT HE3Y, Choi EJ 5(2007)2] Aol o34
DRAE e R o xeAl|e] AsiAd mE F4 54
A7l 025% H7her Avp Aol L, a, bik Avte}
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Table 3l Yeht St} 4

S(hardness)°llA] CON<9] 2
333.86 gO & 7P wgkom, 5} 19l FF/oll wet A, GG,
P =0 & 747} 452,16 g, 569.44 g, 932.00 g2 &2 =} Z7}8)
o], AgA|ol e} 7o 7057} gskon, prt 7P deket
Zo 7 2l thp<0.001). Lee EJ & Ko BK(2017)2]
M= 0.2% ﬁﬂie A7k & B Alg7t 2T EY U] =
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Table 2. Moisture content, pH, °brix, and color value matcha milk caramel according to various gelling agent

Hunter values

Matcha milk Moisture content
caramel (%0) pit L-value a-value b-value
CON" 9.69+0.522 6.510.01¢ 6.97+0.06° 39.79+0.04° —11.27+0.22° 20.2140.06°
P 8.21+0.16° 6.44+0.01° 7.13+0.06 39.54+0.06" —10.81+0.28® 20.19+0.11°
GG 8.61+0.14° 6.54+0.01° 7.07£0.06™ 40.56+0.06° —11.20+0.08"™ 21.5340.11°
A 9.31+0.37° 6.57+0.01° 7.03+0.06™ 41.38+0.02° —10.78+0.21° 22.57+0.05°
F-value 1161 282.00™" 885.84™" 4.45" 536.00™

All value are mean+S.D.

D CON: 0% gelling agent, P: 0.25% low-methoxyl pectin, GG: 0.25% low-acyl gellan gum, A: 0.25% agar.
2 274 value with different letter within a column differ significantly by Duncan’s multiple range test (p<0.05).

» " p<0.001.

p<0.05, ™ p<0.01,
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Table 3. Quality characteristics of matcha milk caramel according to various gelling agent

Mf:?;mzflk Hardness (g)  Adhesiveness (g.s) Springness Cohesiveness Gumminess Chewiness
CONY 333.8641.46  —496.40+40.51° 0.37+0.05° 0.54+0.12 177.87+18.75° 65.69+4.71°
P 932.00+75.12°  —980.53+70.61° 0.47+0.08 0.41+0.01 381.22+31.80° 180.51434.75°
GG 569.44+88.83°  —850.45+97.85° 0.60=0.08° 0.44%0.03 247.98+23.92° 147.26+4.92°
A 452.16+43.89°  —673.09£122.95° 0.43£0.11° 0.48+0.01 215.05+21.13%  91.54+18.96
F-value 46.73" 17.05™ 4.08" 2.79 39.50™" 2022

All value are mean+S.D.

D CON: 0% gelling agent, P: 0.25% low-methoxyl pectin, GG: 0.25% low-acyl gellan gum, A: 0.25% agar.
2 27¢ Valuye with different letter within a column differ significantly by Duncan’s multiple range test (p<0.05).

3) * okok

p<0.05,  p<0.001.
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Table 4. Spreadability of matcha milk caramel according to various gelling agent

Matcha milk caramel

CONY p

F-value

GG A M

Spreadability (cm)  3.53+0.02% 3.11+0.02¢

3.2140.02°

3.41£0.02° 3.2340.02¢ 101.70™"

All value are meant+S.D

D CON: 0% gelling agent, P: 0.25% low-methoxyl pectin, GG: 0.25% low-acyl gellan gum, A: 0.25% agar, M: Commercial milk caramel
2 274 value with different letter within a row differ significantly by Duncan’s multiple range test (p<0.05)

3" p<0.001.
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Table S. Consumer acceptance of matcha milk caramel according to various gelling agent

Matcha milk caramel

Sensory attributes F-value
CONY P GG A
Appearance 3.10+1.74% 5.67+1.53 4.84+1.47° 5.06+1.26° 3736
Odor 4.81+1.45 4.91+1.46 4.56+1.53 4.47+1.46 1.41
Taste 5.06+1.44 5.21+1.62 4.80+1.39 4.99+1.64 0.89
Texture 3.41+1.79° 5.26+1.43° 4.29+1.70 4.16+1.93° 13.50™"
Overall acceptance 4.11£1.65° 5.31+1.28" 4.66+1.40 4.76+1.60° 7627

All value are mean+S.D.

D CON: 0% gelling agent, P: 0.25% low-methoxyl pectin, GG: 0.25% low-acyl gellan gum, A: 0.25% agar.
2 27 Value with different letter within a row differ significantly by Duncan’s multiple range test (p<0.05).

37 p<0.001.
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