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Table 1. The qualities of fresh tart carambola fruits

Maturity
Quality Seven Eight Nine Ten
Fruit weight (g) 148.1£41.3 158. 7+42. 7 152.0+146.4 146.4+27.3
Juice yield (%) 71.67 77.03 72. 64 80.19
pH value 1.70%0. 06 1.98=%0. 02 2.17%0.01 2.19%+0.04
Soluble solid (° Brix) 6.3=%0.1 6.4+0.1 7.3%0.1 7.3%+0.1

Titratable acid (%) 0.75%0.01 0.74%0. 02 0.62*0.01 0.57%0.01
Formal nitrogen (mg%) 24.41+10.22 25.49*1.44 31.50%1.70 31.50*3.54

Ash (%) 0.273%0.004 0.290%0.005 0.298%0.002 0.265=0.004
Fructose (%) 2.38%0.03 2.28%0.33 2.68%0.02 3.11%0.06
Glucose (%) 2.52%0. 05 2.48%0.01 2.61+0.04 3.15%0.05
Sucrose (%) 0.16%0.05 0.11%0.01 0.20%0.02 0.11=%0.01
Oxalic acid (%) 0.603%0.003 0.588+0.008 0.556+0.005 0.539=*0.016
Tartaric acid (%) 0.081%0.004 0.098*0.006 0.092*0.002 0.096=0. 003
L-malic acid (%) 0.092*0.002 0.116=%0.002 0.116*0.006 0.105%*0.002
Ascorbic acid (%) 0.017%0.001  0.017%0.005 0.027%0.002 0.038*0.001
Citric acid (%) 0.029%0.002 0.019%0.010 0.018%0.002 0.030%0.005

Succinic acid (%) 0.218%0.012  0.239%0.007 0.255*0.008 0.246=+0.005
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K2~ 10-27 Rk R B
Table 2. The qualities of fresh carambola fruits from the line 10-27

Maturity
Quality Seven Eight Nine Ten
Fruit weight (g) 101.0+44.9 106. 8£62. 2 163.1188.2 157.5£81.5
Juice yield (%) 73. 70 70. 39 75. 32 77. 65
pH value 1.73%0. 02 1.90+0. 07 2.11=x0.08 2.57%0.29
Soluble solid (° Brix) 4.8%0.1 5.3%0.1 6.0%0.2 6.1%0.3

Titratable acid (%) 0.72%0.01 0.62=0. 01 0.58=*0. 01 0.39%£0. 01
Formal nitrogen (mg%) 28.30%1.51 22.22%0.56 27.25%+1.91 41.13%6.70

Ash (%) 0.288+0.007 0.2610.004 Q.274%0.006  0.2660. 003
Fructose (%) 1.65%0.15 2.35%0.25 2.38%+0.11 2.18%0. 01

Glucose (%) 1.80=%0.15 2.42%0. 26 2.51%0.17 2.12%0.03

Sucrose (%) 0.18%0. 06 0.14%0. 03 0.12%0. 01 0.11%0.01

Oxalic acid (%) 0.596+0.011  0.552%0.001 0.482=0.007 0.480+0.012
Tartaric acid (%) 0.039%0.002  0.043%+0.006 0.016%0.001 0.012=0. 001
L-malic acid (%) 0.083+0.004 0.072%0.007 0.068%0.010 0.070=0. 005
Ascorbic acid (%) 0.016%0.002  0.018%+0.001  0.033%0.004 0.011=0. 001
Citric acid (%) 0.011%0.001  0.007£0.001  0.033%0.004 0.011=%0. 001
Succinic acid (%) 0.175+0.027  0.175%0.021  0.168=0.010 0.256+0. 013

#3 ~ 10-34 MRS RE S E
Table 3. The qualities of fresh carambola fruits from the line 10-34

Maturity
Quality Seven Eight Nine Ten
Fruit weight (g) 80.6123.0 74. 61227 100.0%29.5 96.3%x33.8
Juice yield (%) 77.12 70. 77 73. 40 77. 36
pH value 1.90=%0. 02 2.08%+0.03 2.33=%0. 01 2.49£0.05
Soluble solid (° Brix) 4.2%0.1 4,410, 1 5.5%0.1 6.1£0.1

Titratable acid (%) 0.67%0. 01 0.62=+0.06 0.57%0.02 0.46%0.01
Formal nitrogen (mg%) 13.57+0.54  14.99%+2.56  21.21+0.70 19.22%0. 94

Ash (%) 0.280+0.009 0.269%0.005 0.273%0.002 0.291%0. 003
Fructose (%) 1.46%0.03 1.58%0.02 1.64%0.24  “2.54%0.06
Glucose (%) 1.50%0. 09 1.56%0. 04 1.75%0. 21 2.55%0. 06
Sucrose (%) 0.11%0.01 0.11%0.01 0.13%0.01 0.15=%0. 02
Oxalic acid (%) 0.517%0.023  0.482+0.015 0.440+0.008 0.439+0.018
Tartaric acid (%) 0.09370.006  0.05970.009 0.048=%0.002 0.011=0.002
L-malic acid (%) 0.105%0.011  0.090+0.002 0.065%0.001 0.056=0. 006
Ascorbic acid (%) 0.027%0.006  0.024%0.002 0.017%0.002 0.028=+0. 002
Citric acid (%) 0.008%0.001  0.006%0.001 0.003%0.001 0.002=0. 001

Succinic acid (%) 0.313%+0.041  0.286%0.012  0.2550.039 0. 341=+0. 004
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74 ~ 10-36 SRRk R E S E
Table 4. The qualities of fresh carambola fruits from the line 10-36

Maturity
Quality Seven Eight Nine Ten
Fruit weight (g) 70.36128.38 71.93%27.43 89.82+47.00 81.61+36.41
Juice yield (%) 75. 24 75.76 77.07 74. 02
pH value 1.80%0.01 2.01=£0.07 2.19%0.05 2.97%0.03
Soluble solid (° Brix) 4.4%0.1 4.9%0.1 5.7%0.2 6.9%0.1
Titratable acid (%) 0.58=%0. 04 0.527%0. 01 0.48+0.04 0.30=%0. 01
Formal nitrogen (mg%) 15.09%*1.14 18.01%0. 47 18.48+£1. 39 15.93%0. 59
Ash (%) 0.264%+0.009 0.279%0.010 0.268%+0.004 0.287+0.003
Fructose (%) 1.49+0.32 1.92%0.01 2.45%0.15 2.71%0.07
Glucose (%) 1.63%0. 24 2.08%+0.02 2.61%0.11 2.80%0.04
Sucrose (%) 0.10%0.01 0.14%0.02 0.16%0. 03 0.11%0.01
Oxalic acid (%) 0.511%0.025 0.476%0.005 0.441%0.006 0.354%0.019
Tartaric acid (%) 0.077%0.003  0.072£0.001 0.054*+0.004 0.11120.029
L-malic acid (%) 0.060%x0.039 0.064%0.028 0.058%0.022 0.134%+0.030
Ascorbic acid (%) 0.015%£0.003 0.015%0.008 0.016%0.002 0.023=%0. 002
Citric acid (%) 0.015+0.001 0.010£0.001 0.005%0.003 0.002+0.001
Succinic acid (%) 0.189%0.025 0.214%0.044 0.242%0.036 0.364=%0.027
5~ 10-41 ARG RESE
Table 5. The qualities of fresh carambola fruits from the line 10-41

Maturity
(i)ual ity Seven Eight Nine Ten
Fruit weight (g) 82.16714.06 86.40%£25.17 82.47£21.44 86.63+27.43
Juice yield (%) 77.12 75, 87 77.24 70. 36
pH value 1.79%£0. 05 2.05%0. 02 2.16£0.12 2.52%0.10
Soluble solid (° Brix) 5.7%0.2 6.0£0.1 6.60.1 7.3%0.2
Titratable acid (%) 0.60=£0. 01 0.54%0. 02 0.46*0.01 0.447%0.02
Formal nitrogen (mg%) 14.68=*2.77 20.77£1.98 17.20%2. 32 16.83=£2.50
Ash -(%) 0.282+0.002 0.267%0.005 0.277%0.009 0.281=*0.011
Fructose (%) 2.71%0.03 2.28+0.33 2.78%0.12 2.65%0.14
Glucose (%) 2.95%0. 05 2.41=x0.01 2.75£0.07 2.54%0.11
Sucrose (%) 0.27%0.05 0.18=0. 01 0.160. 005 0.73%0. 01
Oxalic acid (%) 0.518+0.041 0.533%0.125 0.529+0.004 0.467%0.006
Tartaric acid (%) 0.0660.017 0.044=0.009 0.050%0.031 0.073%0.009
L-malic acid (%) 0.08010.002 0.049%0.007 0.082%0.030 0.101%0.010
Ascorbic acid (%) 0.036%0.004 0.019£0.002 0.041=£0.005 0.0440.002
Citric acid (%) 0.005£0.001 0.002£0.001 0.002%0.001 0.005%0.001
Succinic acid (%) 0.229%0.031 0.244%0.011 0.236=£0.007 0.244%+0.014
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Effect of the Line and Maturity on the
Quality of Carambola Juice for Processing

Wei-Ja Wang*, Wu-Chang Wang** and Ming-Che Wen*
*Graduate Institute of Food Science, Tunghai University
**Fengshan Tropical Horticultural Experiment Station, TARI

Summary

In this study, effects of maturity on the qualities of different lines of carambola for
processing were studied. The fruit weight of the tart line and the line 10-27 was heavier
than other lines. It was over 140 g for the ripe fruit. The effect of maturity on the juice
yield of fruits from all lines was not obvious. The juice yield was around 70-80%. The pH
value and seoluble solid of fruits increased during ripening. While the fruit ripened, the
titratable acidity decreased. The titratable acidity of fruits from the tart line was about
0.60%, however that from other lines was under 0.5%. The formal nitrogen content of the
ripe fruit from the line 10-27 was 47.8 mg%, which was highest among all lines and was
higher than that of the commercial tart line. The major sugars in all lines of carambola
fruit were fructose and glucose and the amount of fructose and glucose was nearly the
same. The oxalic acid was the major organic acid in the carambola fruits. Other minor of
organic acids included the succinic acid, tartaric acid, L-malic acid, ascorbic acid and citric

acid.

Key words: carambola, maturity, juice, quality



