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Abstract

Soluble solids and tota} carbohydrates of Citrus mivekawa wese harvested middle of November 1993
in Topyung-Dong, Seogwipo-si, and Cheju were 10.7 and 8.57%, and carbohydrate was consisted of
about % sucrose,% glucose and-i- fructose, respectively. Acid content of citrus juice was 1.04%, and
citric acid was 74.27% of total organic acids. Fruit weight, peel thickness, soluble solids, pH, hardness
and edible part ratio had a good correlation in linear function with increasing fruit size. Total carbohy-
drate, reducing sugar and vitamin C of citrus jam made on optimum conditions were 65.33%, 27.98%,
and 51.40mg/100 g, respectively. Microbial growth on the products were not recognized at 30°C for a
month. Compared with other related citrus jellying products, the test sample was excellent in appear-

ance, taste and total preference degree on sensory evaluation.
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Fig. 1. Typical force-distance curve in
texture analysis.
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Table 1. Physicochemical properties of Citrus miyakawa wase juice.

Saoluble solids Total Reducing  Total acid Volatile acid . Viscosity
oy Extracts Density
(°Brix) sugar(%) sugar(%) content(%) content(%) (14°C, ¢P)
10.7 8.78 5.37 1.04 0.02 11.08 1.044 7.5°
Vitamin C  Brix/Acd Carbohydrate( %) Inorganic elements(mg/100 g )
(mg/100g) rmatio glucose fructose sucrose maltose Ca K Na Mg Fe
41.19 10.3 2.62 2.75 341 - 410 1086 6.80 840 0.28
Organic acid( %)
citric lactic malic maleic oxalic+tartaric suceinic+ fumaric
1,144 0.242 0.151 0.0003 ‘ 0.037 0.003

*Samples were harvested at 18th November, 1993, Topyung-Dong, Seogwipo-si.

Table 2. Chemical components of Citrus mivakawa wase edible part(%).

Moisture Total sugar Crude fibre Crude protein Crude fat Ash
89.72 8.57 0.23 0.54 0.23 0.30
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Table 3. Physicochemical properties of Citrus miyakawa wase collected at Namwon.

LineNo Width Length  Weight Hardness Peelthick- Soluble Acd o Edblepert  Brix
{mm) {mm) (g)  (kg/ord) rpess(om)  solids  content(%) ratio(%)  Acd

1 46.02  36.80 41.96 0.681 1.34 11.2 1.36 3.03 80.84 8.24
2 50.78  38.51 51.82 0.730 1.53 10.8 1.27 3.06 79.79 8.50
3 52.81 40.18 59.57 0.779 1.67 10.8 1.36 3.02 80.32 7.94
4 55.39 4427 69.03 0.765 1.83 10.7 1.30 3.06 80.97 8.23
5 56.09  43.16 71.10 0.676 1.82 106 1.39 3.02 81.01 7.63
6 58.97 4534 81.59 0.735 1.85 10.0 1.51 2.98 80.40 6.62
7 60.46  45.61 85.79  0.708 1.87 10.0 1.42 3.04 80.26 7.04
8 64.87 50.60 106.13 0.839 2.18 10.0 1.43 3,04 79.66 6.99
9 69.46 52.01 127.62 0.678 2.33 10.0 1.33 3.11 79.76 7.52
10 72,40  51.61 137.77 0878 2.21 9.4 1.31 3.11 80.49 7.18
11 79.37 58.92 189.05 0917 2.47 9.4 1.38 3.15 78.98 6.81
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Table 4. Correlations between fruit size and other factors.

Factor

Fruit weight
Peel thickness
pH

Acid content
Soluble solids
Hardness

Edible part ratio

Brix/Acid ratio

Correlation
y=-168.40+4.31x »~=0.9865
y=-0,11+0,033x »=0.9712

y=-2.

84+0.004x r=0.7481

y=1.33+0.001z r=0.0916
y=13.65—0.056z r=0,9441
y=0.42+0.0051 y=0.6527
y=282.62-0.04x »=0.6338
v=10.264+0.045x »=0.7091

*r is a correlation coefficient in linear equation.
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Table 5. Texture parameter of Citrus unshiu jam made with different pectin addition.

Pectin added Hardness Adhesiveness Springiness Cohesiveness Chewiness  Gumminess

% kg kg kg kg kg kg

0.5 0.115 0.117 0.901 0.541 0.056 0.062
0.7 0.264 1.046 0.968 0.319 0.081 0.084
0.9 0.570 0.962 0.982 0.316 0.177 0.180
1.1 0.768 1.359 0.996 0.298 0.228 0.229
1.3 1.402 1.572 0.999 0.312 0.437 0.437
1.5 3.207 0.449 0.977 0.552 0.728 1.769

*Citrus jam sample was made from 300m? of citrus juice with addition of 167 g sugar and different
amount of pectin, respectively.
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Table 6. Texture parametér of Citrus unshiu jam made with carbohydrate(20% maltose syrup
and 80% saccharose) and different pectin amount addition.

Pectin added  Hardness = Adhesiveness Springiness Cohesiveness Chewiness Gumminess

% kg ke kg ke kg ke

0.5 - 0,057 0.047 0.881 0.651 0.031 0.035
0.7 0.119 0.152 0.966 0.525 0.078 0.081
0.9 0.154 0.156 0.511 0.577 0.063 0.069
1.1 0.278 0.535 0.891 0.572 0.067 0.076
1.3 0.427 0.644 0.900 0.684 0.175 0.292
1.5 1.367 0.849 0.949 0.906 1.175 1.238

Table 7. Texture parameter of Citrus unshiu jam made with different gel-forming agent.

Sample Hardness  Adhesiveness Springiness Cohesiveness Chewiness  Gumminess
No kg kg kg kg kg kg
1 0.768 1.359 0.996 0.298 0.228 0.229
2 0.782 0.764 0.942 0.550 0.223 0.280
3 1.018 0.671 0.955 0.326 0.317 0.332
4 2.602 1.230 0.960 0.324 0.810 0.843

*Citrus jam sample was made from 300m¢ of citrus juice with addition of 167 g sugar, 3.3g gel-
forming agent, and it consisted of 1)pectin 1.1%, 2)pectin 0.88% and Na-alginate 0.22%, 3)pectin 0.
88% and CMC 0.22%, 4)pectin 0.88% and agar 0.22%, respectively,

—144—



AR TR $495 Aol 4F Az 7

Table 7o 4] 2= upe} o] #H®laks FHr1g
Aol uwlste CMC e #8E F72E 4%
Axrl woew, AV EFL HEAe
A4 HEnke FopE A9 4o hAA
o2 AR AYgE Bl AN A4
o] = sdch

w5, &4 FA7 97 A= 2
cappinge] vt AF& duteA 5EZF AbFA
ZAgoesn AR AdeAe 30CeAA T
o] AS F27)dlA widsHuE vjdE A
Fo] o]FoiA R ket AF FEFFANAY

A7 e Aoz wdEAS

s A
P AYHNA LA FEFPY z]]_,h,. AL 7
22 13 FFFH2 400 E 7)Fo 2 o] 4

AEF A4S shgden, o) AFe /‘éﬂﬁ'ﬁ 3
sﬂrL Table 8] 4] XM= wle} Ze}, ez 4

F4E Wtk I we g A AlgEa 9
= AFD 2 Agedd Az e o
o FFAANE AT AT Table 904 B
ule} zhoh

Table 8. Chemical compositions of Citrus unshiu jam(%).

Moisture 33.21%
Total Carbohydrate 65.33
Reducing sugar 27.98
Brix(*) ' 12.0
Crude fibre 0.13
Crude protein 1.14
Crude fat 0.25
Ash 0.37

Vitamin C 51.40 mg/100 g
pH 3.40

Acid content 1.31%

Ca 10.90 mg/100 g
K 186.12

Na 5.38

Mg 11.66

Fe 0.18

Table 9. Sensory evaluation on Citrus unshiu jam and related products.

Sample No Appearance Taste Total preference degree
121 2.57 3.37 3.00
122 3.53 3.70 3.63
123 3.40 2.70 2.70
124 3.00 2.37 2.90

*Samples were as follows; 121 was a citrus jam made by H company, 122 was teh test sample in this
experiment, and 123 was a commercial citrus marmalade made by M company Japan, 124 was by D

company France, respectively.
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