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Manufacture of Processed Foods and its Quality Characteristics
from Kumgquats, a Citrus Variety Produced in Cheju

Jeong-Sam Koh, Chan-Shick Kim, Myung-Soo Ko and Young-Tack Yang
Department of Agricultural Chemistry, Cheju National University

Abstract

In order to utilize Kumquats as a processed products, a Citrus varieties produced in Cheju island,
physicochemical properties of Kumgquats, sensory evaluation of frozen Kumgquats, sensory evaluation
and texture parameter of Kumgquats processed foods were investigated. Fruit size, weight, peel ratio,
peel thickness, and Brix/acid ratio of Youngpa Kumquats cultivated in green house were 295 mm,
16.10g, 4.63 mm and 20.0 respectively, and it was suitable for as raw-eating and processing materials.
Kumaquats juice consisted of 58.27% citric acid, 32.49% malic acid, 9.14% tartaric acid and 0.08% maleic
acid of total organic acids. Organic acid contents of Kumgquats juice was very different from Citrus
unshin juice in malic acid content. Sensory evaluation on frozen Kumgquats stored at —18C for 6
month was good for appearance, taste and texture as summer commodity. Vitamin C content of frozen
Kumquats was 74.94 mg/100g, and its content was decreased slightly during fronzen storage. Hardness
on Kumquats jam was lowered from 1,294 to 355 g-force as the ratio of Kumquats juice content was
increased, but the changes of other texture parameter were not so large. Kumquats jam contained
40~60% orange juice was evaluated as superior to orange jam for panelists.
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Crushing with mixer
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Kumgquats juice
< Orange juice
Blending with orange juice

< Sugar addition(250g sugar/450 m/ juice)
<« Citric acid addition(adjusted to pH 3.4)
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Cooling and Filling

Storage at 5C

Fig. 1. Flow sheet for manufacture of Kumguats jam
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Table 1. Calculation method on stress-strain curve

Parameter Equation

Hardness Force at point B(g force)
Springiness EF/AC

Cohesiveness W,/W,

Adhesiveness Force at point D(g force)
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Fig. 2. Typical force-distance curve in mastication test

Table 2. Physicochemical properities of Kumquats varieties

N Width . Peel Seed Hard- Peel Soluble - Brix/Acid
Varieties Length Weight ratio Sacs ness thickness solids Acidity ratio
(mm) 6] (%) kg) (mm) (°Brix) (%)
Youngpa  29.5/305  16.10 61.19 4.3/6.3 141 463 3.55 19.0 0.95 20.00
Hwansil 255/282 1031 50.20 45/6.3 1.60 345 3.69 15.8 1.58 10.00
Zangsil 214/29.1 6.43 55.05 43/49 1.62 244 3.37 18.0 217 8.29
Zangsu 28.6/346  13.38 58.29 8.5/6.5 1.46 2.37 3.67 21.2 1.80 11.78
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Table 3. Chemical compositions and minerals of You-
ngpa Kumquats

Moisture 77.24% Minerals

Crude protein 142 P 25.7 mg/100g

Crude fat 0.34 Ca 1172

Total carbohydrate 20.20 Mg 466
Reducing sugar 16.10 K 2574

Ash 0.78 Na 1.8

Vitamin C 7494 mg/100g  Fe 04

Table 4. The composition of organic acid in Youngpa

Kumgquats (%)
Tartaric  Malic Citric Maleic
acid acid acid acid
Youngpa- 0204 0725 1300 192x1073
Kumquats 9.14)Y (3249 (58.27) 0.08)
Citrus unshiu® — (6.5) (935)

UNumber in parenthesis are percentage in total organic
acids
YReference 7

Table 5. Sensory evaluation on frozen Kumgquats

Appearance Taste Texture
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Fig. 3. Changes of vitamin C content during frozen
storage at —18°C
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Table 6. Texture parameter of Kumgquats jam made
with different Kumquats juice and orange juice ratio

EFHEA 37

Table 8. Texture parameter of Kumgquats jam made
with different juice pH |

Containing ratio Hard- Adhesive- Springi- Cohesive-

of Kumgquats ness ness ness ness
juice(%) (g-force) (g-force) (%) (%)
0 1,294 32 107 72
40 493 12 115 48
60 475 16 115 49
80 402 16 158 46
100 355 24 154 49

Table 7. Texture parameter of Kumgquats jam made
with different carbohydrate source

Hard- Adhesive- Springi- Cohesive-
Carbohydrate ness ness ness ness
(g-force) (g-force) (%) (%)
Sucrose 100% 695 16 151 86
Sorbitol 100% 608 24 150 68
Fructose 100% 455 16 164 63
Maltose syrup 300 16 166 56
100%
Maltose syrup 310 12 123 *56
50%
Fructose 50% 462 16 125 64
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2.5 530 24 140 35
3.0 560 24 129 44
34 353 12 115 51
3.7 240 12 101 35

Table 9. Sensory evaluation on Kumgquats jam made
with different Kumquats and orange juice ratio

Containing ratio of Total preference

Appearance Taste

Kumgquats juice(%) degree
40 318 3.25 313
60 2.75 313 3.06
80 2.75 244 2.69
100 2.56 2.25 2.56
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