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Studies on the Fruit Quality of the Chojure Pear
(Pyrus serotina Rehd. var. culta)

Shigetoshi KAWAMATA

Summary

The Chojuro pear fruit used for this study was collected from forty-four prefectures, excluding Nagano,
Shiga, and Okinawa Prefectures, with the cooperation of the relative Research Institutions in Japan. The
fruit quality was analyzed at the time of ripening in 1977. As a clue to elucidate the regional properties
from the obtained data, they are classified according to the nutrient contents of the fruit using multivariate
analysis. The results obtained from the data are summarized as follows:

1. The ripening terms from Kagoshima to Hokkaido Prefectures were about three months from the
middle of August to the middle of November, but it seemed that the degree of fruit maturity was within
about 60 days from the end of August to the end of October in substance.

2. The fruit weight of the Chojuro pear produced in Japan averaged about 348 grams, and the fruit
shape in cooler climates was longer in vertical diameter than those in warmer climates. Moreover, in twenty-
eight prefectures out of forty-four, it was clearly noticed that the physiological disorder of fruit hardening
called ““Ishinashi’ was about sixty-four percent.

3. Mineral elements in the fruit of warmer climates were higher than those of cooler climates expressed
as percentage of dry weight and absolute quantity on a per fruit basis. This was caused by the relation to
temperature during the period of vigorous fruit development, especially from June to August.

4. The amounts of total sugar, inositol and sucrose in the fruit of warmer climates were higher while
reducing sugar, fructose and glucose were lower than those in the fruit of cooler climates. In particular, a
significant positive correlation was observed between total sugar, inositol and sucrose, and temperature during
the period of vigorous fruit development, whereas a significant negative correlation was found between at-
mospheric temperature and fructose (including reducing sugar). Sorbitol content in the fruit was decreased
in Kanto and in one local area in the Tohoku district. The starch content of the fruit was decreased in Kanto
and in the northlands, too. However, these were not correlated with climatic factors. Titratable acidity of the
fruit juice was increased in the Hokkaido and Tohoku districts, and converseley somewhat decreased in Kanto,
Chubu, and Kinki districts. However, the negative correlation of five percent level was only found between
titratable acidity and atmospheric temperature in June.

Fruit hardening increased in the warmer climates of the southlands, while it decreased in the Kanto
districts and the northlands. As a result, a significant positive correlation was observed between fruit harden-
ing and atmospheric temperature from July to August, whereas a significant negative correlation was found
between atmospheric temperature and rainfall in August.

5. Factor analysis using principal component analysis was selected the respective mineral elements
in the fruit in the first principal component; while sucrose, glucose, starch and fruit hardening in the fruit con-
tributed to the second principal component; and inositol, fructese, titratable acidity and glucose in the fruit
contributed to the third principal component in that order. From the results of selected factors, it seems that
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the fruit of cooler climates (Hokkaido, Tohoku and most of the Kanto districts) contained more fructose

and glucose (reducing sugar), while those of warmer climates (Kyushu, Shikoku, and Chiugoku districts)

contained more sucrose, starch and inositol, and the hardness of the fruit is harder.

According to the considerations of the fruit factors and the mineral elements of the sugar factors, the

mineral elements in the fruit of warmer climates are higher than those of cooler climates, and it can be classi-

fied as regional features.

The result of cluster analysis was divided into 9 groups and it showed a tendency similar to those out-

lined by principal component analysis.
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1 Jb#EaE | 0.321 0.08 1.013 0.032 0.044 |124.6 334 3933 12.4 17.1

2 F O#HF| .43 075 L950 026 034 | 177.8 30.5 386.7  10.6 13.8
3 B F 202 L057 . 740 . 036 J031 [ 106.9 2009 271.1 13.2 11.4

4 ¥ W . 292 J067 1,040 037 L035 | 121.6  27.9  433.2 15,4 14.6
5 I | .233 L058  .920 025 029 | 8.5 21.3  a77.6 9.2 10. 6

6 B B | .292 063,825 032,030 | 109.0 235  307.9  11.9 11.2

7T B B . 248 L0555 740 026 027 | 93.7 20.8 279.4 9.8 10. 2

8 B B | .408 074,988,023  .034 |200.0 36.3 484.4 11.3 18. 1
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13 B = . 306 L063 1.013 020 J027 [ 1243 256 411.5 81 11.0
14 R . 202 059 1. 065 L045 035 | 97.0 19.6  353.8  14.9 11. 6
15 Mz . 394 076,940 018  ,033 |165.8  31.9  395.6 7.6 13.9
16 & . 364 L048 . 890 030  ,034 |133.3  17.6 3258 11.0 12,4
17 Wy A 379 L0659 L 980 020 L023 | 1395 217 360.7 7.4 8.5
18 & I L2902 066 L915 021 L031 | 103.0 23,3 322.9 7.4 10. 9
19 A . 292 061 L8900 L022 027 [ 1119 234 341.0 8.4 10. 5
20 wm . 379 078 1.025 021 L030 | 140.1 28,8 378.8 7.8 11.1
21 & fn| . 364 068 1. 100 L024 033 | 160.7  30.0  485.7  10.6 14. 6
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23 = | 202 L079  1.090 L048 058 | 9.7  24.8 3424 151 18. 2
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37 @& & | .e292 .087  1.170 L048 047 [ 104.4 311 418.3  17.2 16. 8
38 Mmoo 321 L0661, 100 . 045 L045 [ 111.2 22,9 381.2 156 15. 6
39 f& B | L350 L0720 1,105,041 L043 | 127.8  26.3  403.5  15.0 15. 7
40 R B 321 L0720 1250 036 .035 | 100.2 22,5  390.1 1.2 10. 9
41 k4| .305 L067  1.015 L028 034 [1290.9 286 4326 119 14.5
12 fE A& | .47l L1105 1.0320 L033 . D58 | 165.6 36.9  463.9  11.6  20.4
43 = B . 437 ,094  1.370 052 042 | 131.3 282 411.5  15.6 12.6
44 BRE | 262 .081 1395 .054 039 | 8.7 27.4 472.2 183 13.2
I 5 0,349 0.070 1050 0.032 0.044 [129.9 260 387.6  11.8 14. 1
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¥ 3% ERIIOEEREFOREER (mg /Bl 9 )
BERN |2 o @ srom (CF (7Y c.m vy mEm @B
| JedEl | 10519 35.65 26.33 29.95 0.20 10,99 0.017% 0.137% 4.0 /G
2 #F 11591 56.46 14.35 28.96 tr 16. 14 .017  ,144 512
3 = T | 118. 82 46. 54 11. 94 30. 65 ir 29. 69 . 024 . 188 6. 14
4 Fk H | 110.60 34.30 10.76 27.52 0.48 37.54 033 .178 5.36
5 11 i 97.30  36. 30 22.62 17. 42 tr 20. 96 L 071 + 327 5.28
6 5 I8k 98. 62 35.27 16. 48 23.62 tr 23 25 . 033 . 147 5.43
T b=t B 98. 73 31. 66 24. 66 18. 54 1. 07 22.80 L017 . 101 4. 90
8 @ | 11551 23,8 47.23 2499 219 17.22 054  ,121  4.63
9 i A | 123.76  33.74 28. 35 18. 85 2.33 40. 49 . 032 . 141 5. 83
10 i3 B | 115,27 32.55 5.94 19. 50 0.92 56. 39 L 032 L 101 6.07
11 F/3 Ik | 11518 33.32 7.29 21. 99 0. 8 51.70 . 033 , 094 4.05
12 F #|130.66 37.57 25.04 26.02 2.94 3909 062 ,121 4.58
13 & k& 99. 44  30. 06 30. 64 25.21 2.14 11..39 024 . 101 4.92
14 B | 127.28 27.05 15. 21 27.29 3.42 54. 31 .020 127 4.75
15 fft 2= )11 | 130.45 5279 24. 85 25..71 4. 00 23. 10 . 027 . 101 3.63
16 # Ml | 118.71 54. 60 27.52 13. 40 2.14 21. 05 L 021 . 094 4. 27
1 11 1 109.55 15.51 32.84 33. 26 3..33 24. 61 . 047 . 087 6. 20
18 B 1| 119.88  30. 66 502h 33.57 2.96 60. 38 L 070 101 6. 19
19 £ JII | 120. 72 33.63 26. 51 20..72 1.07 38. 79 034 L 074 5. 64
20 =1 H | 128.66 37.50 13. 76 28, 94 2.26 46. 21 . 072 . 121 6. 15
21 F 40 |125.80 3210 1510 26.23  3.45  49.01 038 . 107 617
22 % B | 118.43 29.03 23. 84 21..39 2.30 41. 87 . 046 L 107 4. 18
23 —= H | 102.90 2443 11. 16 27.25 4. 31 35. 75 .081 . 141 6. 05
24 & B[ 118.73 34.69 26. 49 21.°53 2. 67 33.35 .052 . 093 4. 50
25 OBl [130.08 31.38 30.72 2554 2.91 39.53 024 114 616
26 X B | 127.23 37.82 10. 99 27.34 2.04 49.04 .044 134 4.95
27 s #|128.14 28.53 12.37 27.52 2.18 57.54 .073 L1070 AT
28 K ﬁ 124. 00  30. 05 12. 38 25. 54 1.85 54. 17 . 085 . 094 6. 24
29 @ 1l [114.26 24.96 10.75 27.59 1.56  49. 40 .033 .094  5.99
30 & My |115.38 32,78 1376 19.35 1.67 47.82  .081 . 141 4.78
31 B | 126.52 44,26 15. 14 18. 78 2.15 46. 19 . 061 . 134 4. 71
32 JK & 12843 50.66 26.73 26.58 3.14 21.32 .08 141 558
33 1L @ | 114. 77 26. 10 13. 27 22.09 1.:23 52.08 . 069 . 101 5. 85
34 F )l | 114.21 21.00 1806 29.98 3.92 41.25  .024  .133  6.26
35 @ B |112.81 14.26 17.10 30.13 116 50.16  .023  .101 6. 19
36 M| 116.60 17.41 9.87 30.62 4.02 54.68 051 L1270 6.25
37 = 41| 116,95 27,63 27.-31 32.26 3.59 26. 16 062 .087 4. 88
38 & [ |118.94 26.71 19.31 37.09 4.44  31.39 . 053 L1070 617
39 # | 127.46 33.46 11.42 19.27 2.66 60.65  .022  .121  6.08
40 & B | 118.19 35.29  39.45 22.37 3.88 17. 20 . 026 L 114 6.12
41 & 4| 129.11 27.61 22.8 23.36 293 52.36 .068 ,147 5.72
42 fg A& | 130.58 28.58 33.39 27.30 1.8 39.45  .058  .141  6.20
43 & B | 120.99 35. 56 21. 24 31. 73 2,57 29. 89 . 054 . 141 6. 31
44 BB |118.23 20.84 7. 46 31.03 1.18 57.72 . 064 .121 6. 25
I B 118.12 32.59 19. 79 25. 63 2.18 38.28 0.046 0.119 5. 46
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