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Abstract

This paper investigated the optimal conditions for coffee extraction and dilution by comparing differences in soluble com-
pounds and sensory characteristics of coffee subjected to cold-water extraction according to water quantity and dilution ratio.
For sample preparation, we extracted coffee for 3 to 10 hours by adding 400 mL, 600 mL, 1,000 mL and 1,800 mL of cold
water (20C) to 100 g of ground coffee, resulting in 200 mL, 400 mL, 800 mL and 1,600 mL portions of extracted coffee,
respectively. Following this, the 200 mL, 400 mL and 800 mL portions of extracted coffee were further diluted with 1,400
mL, 1,200 mL and 800 mL of cold water, resulting in ratios of coffee to cold water of 1:7, 1:3 and 1:1, respectively. The
1,600 mL of portion of extracted coffee was not diluted and used as a sample. Undiluted coffee showed the highest values
for pH, acidity, reducing sugar, total soluble solids and total phenolic compounds among all sample coffees, whereas the highly
diluted coffee with a high ratio of 1:7 showed the lowest values. In a descriptive test, odor, sourness, bitterness and body
intensity were also the highest in undiluted coffee due to the overly extracted coffee compounds. Undiluted coffee showed
the lowest preference in terms of aroma, aftertaste and balanced coffee taste. On the other hand, diluted coffee at a ratio of
1:7 showed the lowest values for odor, sourness, bitterness and body intensity. Diluted coffee at a ratio of 1:3 showed the
highest values for sweetness and acidity and was the most preferred in terms of aroma, aftertaste and balance. As a result,
our study concluded that the optimal conditions for extraction and dilution of coffee with cold water are a ratio of ground
coffee to cold water of 1:6 (w/v), followed by further dilution of the coffee by cold water at a ratio of 1:3.
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Fig. 1. Schematic diagram of the extraction equipment of
coffee with cold water.
(A) cylinder bottle; (B) control valve; (C) dropper; (D) coffee
vessel.
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Table 1. pH, acidity, reducing sugar and total soluble solid of diluted coffee with different dilution ratio after extraction

using cold water

Dilution ratio

1:7 1:3 1:1 Non-dilution
pH 5.11£0.219 5.15+0.14° 5.18+0.14® 5.21+0.01°
Acidity (%) 0.03+0.01° 0.06+0.03° 0.06:0.00° 0.08+0.00°
Total soluble solid (%) 0.80+0.10° 1.33+0.12° 1.37+0.12° 1.80+0.00°
Reducing sugar (mg/mL) 1.38+0.19¢ 4.15+0.25° 4.03+0.25° 5.914+0.49°

Y Data are expressed as mean=S.D.(n=3).

? *¢ Means in a row are significantly different at the p<0.05 level by Duncan’s multiple range test.
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Fig. 2. Total phenolic compound contents of diluted co-
ffee with different dilution ratio after extraction using cold
water.

*4 Means in a bar are significantly different at the p<0.05 level
by Duncan’s multiple range test.

2 3|43 Av)e 2472 71 okt Dl (sweetness) < 1:3
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Table 2. Sensory characteristics of diluted coffee with different dilution ratio after extraction using cold water

Dilution ratio

1:7 1:3 1:1 Non-dilution
Odor 2.47+0.75" 4.12+0.95° 3.71+0.99° 4.65+0.94°
Sweetness 3.3241.07° 4.06+0.78" 3.03+0.82° 1.94+0.69°
Acidity 432+1.01° 5.5240.56° 3.68+1.08" 1.97+0.67°
Sourness 1.85+0.61°¢ 2.03+0.52¢ 3.77+1.26° 5.79+0.69*
Bitterness 2.09+0.90¢ 3.17+1.11° 3.85+1.12° 5.32+0.91°
Body intensity 2.18+0.76° 3.38+1.02° 3.69+0.90° 4.38+0.99°

! Data are expressed as mean+S.D.(n=3)

2 24 Means in a row are significantly different at the p<0.05 level by Duncan’s multiple range test.
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Fig. 3. Preference of diluted coffee with different dilution
ratio after extraction using cold water.
*° Means in a bar are significantly different at the p<0.05 level
by Duncan’s multiple range test.
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