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Abstract

A variation of free sugar and free amino acid contents of apples during the ripening period was determined
by HPLC and amino acid analyzer. The research results are as followes: Fructose, glucose and sucrose were
present in the apples. The contents of fructose was the highest, followed by the order of sucrose and glucose.
The contents of total sugar in Red fuji was relatively higher than that of Fuji. During the ripening period,
the contents of fructose increased conspicuously for the harvesting season and then it decreased gradually.
The contents of glucose increased gradually for the harvesting season and then it somewhat decreased. The
contents of sucrose increased continually, while, the contents of total free sugar reached the maximum for
the harvesting season and then it decreased gradually. A variation in the contents of free amino acid and
composition during the ripening period didn’t make a significant difference. The major free amino acid of
the apples was in the order of aspartic acid, serine, threonine, glutamic acid, histidine, arginine, and alanine.
During the ripening period, aspartic acid, threonin, serine, alanine, histidine, and arginine increased gradually.
Especially, alanine, histidine, and arginine increased remarkably after the the harvesting season. Glutamic
acid, valine, isoleucine, and leucine didn’t show much change. The contents of total amino acid increased
little by little as the apples ripened, dranstically increased during the harvesting season and slowly increased
or slightly decreased after the harvesting seasom.
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Table 1. Analytical condition of HPLC for the analysis
of free sugar

Instrument: Waters M 244

Column: carbohydrate analysis

Flow rate: 2 mi/min.

Detector: RI

Solvent: Acetonitrile-water (80 :20 v/v)
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Table 2. Condition of amino acid analyzer for amino
acid

Column: Ultrapac 11 cation exahange resin, 6 mmX
200 mm

Buffer flow: 45 mi/hr.

Ninhydrin flow: 35 mi/hr.

Column temp.: 50~80T

Buffer step: 4 step

Reaction bath temp.: 130

Buffer pH range: 3.2~10.0

Injection volume: 80 W
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Table 3. Changes in free sugar of apples during ripening (g%)

San(g’;fe)No' fructose glucose sucrose ts(:ltzzlir F/G F/S

Red fuji 1 (10. 6) 495 1.29 3.74 9.98 3.84 132
2 (1013) 5.63 - 124 3.89 10.76 454 144

3 (10.20) 584 1.40 4.25 1149 417 1.37

4 (10.27) 6.42 2.94 4.53 13.89 2.18 142

5 (11. 3) 6.45 2.72 4.27 1344 2.37 151

6 (11.10) 6.20 2.32 4.64 13.16 2.67 1.33

7 1117 5.81 2.19 4.55 12.55 2.65 1.28

8 (11.24) 5.08 2.08 487 12.03 244 1.04

9121 4.72 191 5.27 11.90 247 0.90

Fuji 1 (10. 6) 5.08 0.90 3.62 9.60 5.64 1.40
2 (10.13) 5.06 1.22 3.96 10.24 4.15 1.28

3 (10.20) 535 1.37 4.31 11.03 391 124

4 (10.27) 5.73 2.84 4.33 12.90 2.02 1.32

5 (11 3) 5.86 2.87 412 12.85 2.04 147

6 (11.10) 544 2.65 4.30 12.39 2.05 1.27

7 11.17) 5.27 2.34 4.82 12.43 2.25 110

8 (11.24) 4.82 248 4.80 12.10 1.94 1.00

9121 448 1.99 4.97 11.44 2.25 0.90
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Table 4. Changes in free amino acid of apples during repening (ng%)
Red Fuji

AA SNo.— 2 3 4 5 6 7 8 9
Asp. 118.11 121.77 134.69 157.29 164.29 152.98 164.12 167.99 155.23
Thr. 53.25 60.58 57.08 61.98 62.90 66.63 70.10 69.33 60.29
Ser. 62.52 68.08 65.59 69.90 73.55 78.71 78.23 78.47 77.29
Glu. 61.69 57.33 6142 52.90 4859 68.08 55.13 5345 50.72
Pro. 10.32 16.45 1831 21.72 17.74 17.46 12.40 14.88 9.76
Gly. 2.50 2.26 1.92 0.79 159 3.00 2.80 2.85 2.34
Ala, 18.25 16.44 15.88 18.35 23.32 38.75 37.70 3241 30.58
Cys. 107 097 1.29 0.23 0.75 1.19 153 2.69 301
Val. 9.21 9.76 8.26 8.82 9.00 893 8.40 9.99 7.24
Met. 12.59 12.83 17.53 12.21 14.72 5.90 514 459 7.35
Iso. 14.38 14.22 15.61 15.09 14.07 18.64 18.83 15.61 13.92
Leu. 5.59 492 3.50 3.78 412 3.75 5.50 5.59 427
Tyr. 132 1.03 1.91 1.09 1.77 1.92 141 1.18 206
Phe. 2.85 1.96 2.77 1.38 1.24 1.39 147 131 111
His. 17.78 19.01 2443 27.09 37.26 45.29 47.26 46.42 42.39
Try. 14.60 15.00 14.27 17.32 17.10 19.28 22.33 20.73 2324
Lys. 6.06 4.28 5.94 4.35 424 5.69 6.56 7.63 6.25
Arg. 18.04 18.74 2024 4251 39.10 45.28 37.12 42.99 39.33

Total amino  430.13 445,63 479.64 516.80 535.35 582.87 576.03 578.11 536.38
acid

Fuji
S.No.

AA 1 2 3 4 5 6 7 8 9
Asp. 114.92 141.00 136.79 151.14 146.61 159.98 160.30 170.86 149.87
Thr. 5148 65.09 64.20 65.00 70.10 63.21 70.42 68.22 67.23
Ser. 60.45 7642 7846 8154 86.6§ 84.14 86.58 8343 80.29
Glu. 59.94 66.06 63.77 48.16 51.13 55.59 47.34 51.25 53.79
Pro. 9.22 11.78 13.00 23.74 21.08 15.70 24.11 22.15 10.33
Gly. 1.99 294 2.81 453 245 232 2.68 2.89 245
Ala, 16.92 17.67 18.88 24.30 24.60 23.55 25.49 2422 26.97
Cys. 0.57 0.95 0.23 1.10 1.06 3.66 3.39 3.15 401
Val. 8.64 751 6.63 7.28 7.53 747 8.96 831 8.24
Met. 1044 9.91 8.93 9.81 1147 11.00 10.38 9.77 9.32
Iso. 1542 1242 11.81 14.62 17.34 16.00 16.92 12.03 1743
Leu. 4.76 2.33 2.77 6.11 3.70 416 5.04 225 3.75
Tyr. 0.31 1.37 1.57 1.56 1.94 0.95 140 248 049
Phe. 3.16 228 1.48 091 0.84 1.24 0.14 1.40 1.93
His. 17.12 2143 20.19 31.16 42.98 43.75 4341 45.64 39.38
Try. 12.76 17.63 21.21 20.62 29.69 2144 24.07 26.57 17.92
Lys. 3.14 3.86 429 4.83 3.85 391 527 5.78 5.04
Arg. 14.74 20.59 17.21 34.10 4116 39.07 42.66 45.61 40.36

Total amino  405.98 481.24 474.23 530.51 554.21 557.14 578.56 586.01 548.80
acid
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