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ABSTRACT

Fruits are generally recommended for a balanced meal, as they are good sources of vitamins, minerals, and fiber, which
may improve blood glucose control. However, fruits have simple sugars with a wide glycemic index (GI) range. The pur-
pose of this study was to analyze the sugar content and composition and to determine the glycemic indices of the most fre-
quently consumed fruits in Korea, including apple, tangerine, pear, water melon, persimmon, grape, oriental melon, and
peach. The sugar content and composition of the fruits were analyzed by high performance anion-exchange chromatog-
raphy (Dinonex model DX-600). The GI of the fruits was measured in 13 healthy subjects (seven females and six males)
after permission was received from the University Hospital institutional review board (KHU-IRB 1114-06). The subjects
consumed 50 g of glucose as a reference and carbohydrate portions of eight fruits. Blood samples were collected at 0, 30,
60, 90, and 120 min after consuming the fruits. The GI values for the fruits were calculated by expressing the increase in
the area under the blood glucose response curve for each subject. As a result, the total sugar contents of 100 g fruits were:
grape (13.9 g), apple (12.3 g), persimmon (11.9 g), oriental melon (11.2 g), watermelon (9.3 g), tangerine (8.9 g), peach (8.6
@), and pear (8.3 g). The GI values of the fruits were as follows: GI value of peach (56.5 + 14.17), watermelon (53.5 +
18.07), oriental melon (51.2 + 18.14), tangerine (50.4 + 15.16), grape (48.1 + 14.05), persimmon (42.9 + 18.92), pear (35.7

+ 14.38), and apple (33.5 *
J Nutr 2012; 45(2): 192 ~200)

11.92). These findings will help individuals choose fruit for controlling blood sugar. (Korean
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Table 1. Composition of sugars of the fruits (g/100 g fruit)
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0.22, 11.94 + 1.95,13.89 + 146, 11.15 + 0.53, 8.
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Ag ol F-H T FRoME a2, 3, AEL &
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ko] B=olol| 4] ZHzF 2,69 + 0.22, 1.90 + 041, 1.04 + 0.17,
075 £ 001, 627 + 0.88, 6.35 + 0.52, 1.80 + 0.24, 1.08 +
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ub &2 Ze] olglom, FaotolA 1.21 £ 0.26 ¢/100 g
2 7P okt Ao R ZhelolA] 773 £ 070 ¢/100 g
O 2 7P =)A=k Bpol &, AR 0 2 Wekom

oA 2.64 £ 1.63 g/100 g& = 7AWtk H AS Axt 7

Glucose Fructose Sucrose Sorbitol Myo-inositol Total sugar
Apple 2.69 +0.22" 5.48 £ 0.21 3.11+£0.58 1.07 £0.45 - 12.34 +0.79
Tangerine 1.90 + 0.41 1.86 £0.44 4.95+0.83 - 0.17 £0.04 8.88 + 1.62
Pear 1.04 +0.17 3.44£0.48 2.64 £1.63 1.15+£0.40 - 8.26 +1.85
Watermelon 0.75 +0.01 2.45+0.29 6.01 £0.10 - 0.07 +0.00 9.28 +0.22
Persimmon 6.27 +0.88 5.67 £1.10 - - - 11.94+1.95
Grape 6.35+0.52 7.54+0.97 - - - 13.89 £ 1.46
Oriental melon 1.80 + 0.24 1.62 +0.28 7.73+0.70 - - 11.15+£0.53
Peach 1.08 £0.13 1.21 £0.26 5.89 £0.37 0.34 +£0.08 0.05+0.2 8.56 + 0.31

1) Values are Mean =+ SD.
Each values are means of 5 samples
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Fig. 1. High performance anion-exchange chromatography (HPA

Table 2. °Brix and pH of the fruits

°Brix* pH*
Apple 14.4 +1.06" 4.40 + 0.07°
Tangerine 10.75 + 1.08° 3.81 +£0.07°
Pear 10.31 £ 1.42° 4.63 +0.14°
Watermelon 10.34 + 0.40° 5.85+0.09°
Persimmon 12.93 +1.88° 6.61 +0.12°
Grape 13.46 +0.84° 3.71 £0.03°
Oriental melon 12,33 +£0.67° 6.01+0.27°
Peach 10.41 £ 0.40° 43+0.14°

1) Values are Mean + SD. *: Significantly different by Duncan'’s
multiple range test at *p < 0.05 Each values are means of 5 sam-
ples
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Table 3. Plasma glucose responses after taking the fruits containing 50 g of carbohydrate
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Fig. 2. Relative changes of plasma glucose for 2 hours following
the fruits intake.

(mg/dbl)(n=13)

0 min 30 min* 60 min* 90 min* 120 min*
Glucose 88.7 + 4.53" 135.2 +19.96 131.2 + 25.29° 110.8 + 23.83° 92.0 £ 18.12°
Apple 89.0 + 6.61 122.7 + 13.46™ 99.1 +16.09° 85.2 +9.98> 85.2 + 4.87°
Tangerine 88.2 + 4.90 132.5+13.77%° 95.9 + 14.83° 76.5 +8.92° 792+ 6.11°
Pear 87.8 £ 5.07 119.9 +14.72° 92.5 + 16.20° 83.2 + 11.64™ 81.0+7.14
Watermelon 90.5+7.13 136.0 + 23.04* 93.2 + 18.42° 80.2 + 10.74> 79.7 +9.30°
Persimmon 93.5+5.72 132.0 + 13.40° 106.3 + 22.00™ 86.4+11.71% 84.4 + 7.69%
Grapes 91.6 +6.23 139.4 + 15.35° 98.8 + 22.99° 84.5+12.28™ 83.9 + 598"
Oriental melon 88.6 + 4.48 132.5 + 19.32%° 88.2 +20.12° 82.6 +9.87 80.1 +11.56°
Peach 93.1 £5.74 139.8 + 14.05° 110.7 + 20.53° 89.5 + 13.44° 85.8 + 9.20®

1) Values are Mean =+ SD. =: Significantly different by Duncan's multiple range test at* p <0.05

Table 4. Serum insulin responses after taking the fruits containing 50 g of carbohydrate

(uU/mL)(n =13)

0 min 30 min* 60 min* 90 min* 120 min*
Glucose 3.6+ 1.64" 30.4 +15.19% 40.2 + 24.49° 29.6+15.19° 18.7 £ 13.31°
Apple 3.1+1.93 24.1 +10.52° 10.9 + 5.81° 6.6 +3.06° 42+1.07°
Tangerine 39+2.14 34.4 +15.34% 16.9 +8.31° 53+276° 3.6+ 1.73°
Pear 3.6+ 1.25 23.6+13.71° 11.5 + 4.45° 5.8 +2.34° 40+ 1.33°
Watermelon 48+1.48 49.3 +25.37% 22.1 +7.05% 10.4 + 6.00™ 48+ 1.03°
Persimmon 3.5+2.13 248 +8.14% 14.0 + 6.20% 54+291° 3.9+ 1.90°
Grapes 3.7+1.78 37.1 +11.90%° 18.1 + 7.68> 7.7 +£3.29° 50+ 1.44°
Oriental melon 42+ 1.46 60.6 +24.97¢ 36.1 +14.12° 14.7 + 6.84° 9.2 +4.86°
Peach 52+2.62 39.1 +16.05 24.1 +9.33° 11.0+4.11% 6.0 +2.40™

1) Values are Mean £ SD. =: Significantly different by Duncan’s multiple range test at* p <0.05
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Fig. 3. Relative changes of serum insulin levels for 2 hours follow-
ing the fruits intake.

Table 5. Glycemic and insulin indexs of the fruits

G 1>

Glucose 100° 100
Apple 33.5+11.92" 45.9 + 34.64°
Tangerine 50.4 +15.16™ 60.2 + 38.23°
Pear 35.7 + 14.38° 44.5 + 43.68°
Watermelon 53.5+18.07 83.7 + 48.79%°
Persimmon 429 +18.92 47.1 + 34.15°
Grape 48.1 + 14.05™ 72.2 + 5137
Oriental melon 51.2+18.14 115.5 + 67.95°
Peach 56.5+ 14.17° 79.7 + 53.86°°

1) Values are Mean +SD.  2) Gl: Glycemic index  3) II: Insulin in-
dex 4) Letters with different superscripts in the same column
are significantly different at p <0.05 by Duncan's multiple range
fest

Values are means of the 13 individuals
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