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Ripening Characteristics of Chinese Pear ‘Yali’ Fruit on and off the Tree
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Summary

Ripening characteristics of the Chinese pear ‘Yali’, Japanese pear ‘Nijisseiki’, and Euro-
pean pear ‘La France’ on and off the tree were compared.

Respiration rates of all three kinds of pear fruit on the tree increased slightly during the
late stage of maturation. A typical climacteric pattern was observed in stored fruit of ‘Yali’
and ‘La France’, but not in those of ‘Nijisseiki’, independent of their maturity.

Ethylene production by intact fruit was detected just before the ‘Yali’ fruit abscised and
during the late mature stage of ‘La France’, but none was detected in ‘Nijisseiki’ fruit even
at the overripe state. Ethylene production in the stored fruit of ‘Yali’ and ‘La France’ showed
a marked climacteric pattern which was accompanied by corresponding changes in
1-aminocyclopropane-1-carboxylic acid (ACC) and the ethylene-forming enzyme (EFE) activity.
Stored ‘Yali’ fruit evolved a large volume of ethylene, reaching a maximum of 380 nl/g-hr.
The rate of ethylene production at the climacteric peak was progressively lower as the har-
vest date was delayed. Contrarily, stored ‘Nijisseiki’ fruit disclosed an unusually high ACC
content but a low level of EFE activity while evolving no ethylene.

A drastic decline in starch and a slight increase of sugar were commonly observed in the
three pear cultivars during their maturation process. However, their composition of sugars
differed. In ‘Yali’ and ‘La France’, fructose was the predominant sugar throughout the matu-
ration and ripening stages, whereas, in a ripe ‘Nijisseiki’ fruit, sucrose was the dominant
sugar.

Malic acid was the predominant acid in the three pear cultivars. No sharp changes in acid
content occurred in ‘Yali’ and ‘Nijisseiki’ fruits while they were maturing, but malic acid con-
tent increased briefly in ‘Yali’ fruit as it ripened. Malic acid level in ‘La France’ increased
steadily while the fruit matured but the level declined rapidly as the fruit ripened.

During maturation on the tree fruit firmness decreased gradually in ‘Yali’ and ‘Nijisseiki’
but rapidly in ‘La France’ during maturation. ‘Yali’ fruit remained relatively firm during
storage but those of ‘La France’ softened rapidly, whereas those of ‘Nijisseiki’ softened gradu-
ally. We found that ‘Yali’ fruit retained their firmness even though they produced voluminous
amounts of ethylene.
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Fig. 1. Changes in the respiration rate of three kinds of pear fruit ripened on (solid symbol) and off (open symbols)

the tree. Harvested fruits were stored at 20°C.
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Fig. 2. Changes in ethylene production rate of three kinds of pear fruit ripened on (solid symbol) and off (open sym-
bols) the tree. Harvested fruits were stored at 20°C.
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Fig. 3. Changes in EFE activity and ACC content of three kinds of pear fruit ripened on (solid symbol) and off (open
symbols) the tree. Harvested fruits were stored at 20°C.
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Fig. 4. Changes in starch (®), fructose (), glucose (4), sucrose (©), malic acid (m) and citric acid (a) contents of
three kinds of pear fruit ripened on the tree. Harvested fruits were stored at 20°C.



Table 1.

Changes in starch, sugar and organic acid contents in three kinds of pear fruit during storage (1987).

Starch (g/100gFW) Fructose (g/100gFW) Glucose (g/100gFW) Sucrose (g/100gFW) Malic acid (mg/gFW) Citric acid (mg/gFW)

Days in storage

Harvest date

AX

c¥

Yali

0.29
0.32
0.14
0.21

0.35
0.24
0.19
0.12

0.33
0.37
0.33
0.19

1.69
1.60
1.47
1.65

1.84
1.86
1.71
1.70

1.64
1.72
1.38
1.42

0.35

2.36 04.34 0.85

1.98
2.12
2.04
2.19

1.90
2.04
1.83
2.01

7.51
7.98
7.49
8.03

8.45
9.49
7.91
8.88

7.88
7.84
7.73
8.52

21 43 0.40 0.02 0.01
0.25 0.01

15
10

3 Oct.
10 Oct.
23 Oct.

0.47
0.38
0.32

1.42
1.03
0.76

0.61
0.61
0.54

2.32
1.80
231

0.03

28

2 Nov.
La France

Faa s+ BE REOK EB L U O BT 707

0.03
0.07

0.01 926 937 987 136 129 146 186 221 2.08 254 217 118 0.02 0.05
942 9.26 961 132 150 150 095 137 153 245 220 168 0.03 0.06

0.08

13

27 Oct.

7 Nov.
Nijisseiki

0.14
0.26
0.16

0.27
0.37
0.25

0.14
0.20
0.23

1.24
1.63
1.49

1.62
1.74
1.44

1.52
1.79
1.49

4.79

4.45
5.14

5.22
5.86
5.89

1.16
1.12
1.34

1.26
1.09
1.54

1.03
0.95
0.75

4.64
4.37
4.24

4.61
4.72
4.32

4.39
3.94
4.18

0.01

0.04
0.01
0.01

19
19
18

11

10 Sep.
21 Sep.
29 Sep.

5.43

11

* At the middle of storage period.

¥ At the end of storage period.
* Immediately after harvest.
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Fig. 5. Changes in firmness of three kinds of pear fruit ripened on (solid symbol) and off (open symbols) the tree.

Harvested fruits were stored at 20°C.



FaTT7F 2 BE REORH LB & IR O BRRE 709

FEEC 3 AR I IR W R RT L B b,
UbDZ 2 2RALTEZBE, WWIIT- 77
ZEERRICHE LIRS 7 A= T )y
JHRRETH), ZOHME L TUIBHTEENTF
VYEERT IO b, RROBALZ T+
WINVSLIEBRETHAECHDBLEDLNSE, 2D
A, BERR N EAL TR T - 7§>rkﬁMwaéﬁ
BB D & A B & AT <, PREY I
77/1%ﬁ:%ﬁmtiﬂto#%ﬁm&%ﬁ&%ﬁ
2k Bbnt 72, WEREDORBICHT LN
BRI, RERAMO R (8 A b)) 23§ Cle ik
ENTEY, WHESLE L IZIZEUO KBRS
BEINz2bnBbnsd, LrL, ZORATIIRA
MRS ZVEALTELT, HELEL, S6IITHE
ELRWoT, NHERHE LTI ZED T wE
Bbinsg. 9 AhmLgicZ s & WOl L T TR
RBICE TR0 ERIEZ ), BRERRE L2
INHEATTRRIC e 5 b D L KBTS 5. EBRICIE, ARE
8, DUHERrERE, TRRENEE L OCMBEENL S
WG U CEE 2 e T 5 BEN DS,
wm B

Fa T+ R OR EB & UL ) BRI
S L A o % = B AR O = A B R %
A EREL e h S FANT,
@mﬁﬁuaﬁﬁt%ﬁiﬁ%mﬁafﬁMLu
RS OGS BREY X T - 75> T, W
BEICGPbLT V74T ) v T - 2XF—2 %R
Lizds, ‘A Tid, /> 7342 FY 7o
F—rThot, BMERBRRNTF L EHIL, B
TIRIERIC BT 2 & RER], T-7 7> A TIIHA
NP EHIC M T - 725, TR TidBic 2 - T
YALNLP ST, WHREN T F L 2 ERIE, A
t7‘77xxfu%ﬁ_%menA03%§&mm
EHELZF VAR ERERAL 2B EE R L 2. 5
KB HZF LV ERERBOTEL, RLEEDS

213380 nl /grhric baEL 72, T2, WHERR
WIFEEBHROIFV CERE L 2 ERD D 5 72,
—%, ‘T TR E TR H 2 RED ACCEED
EiEr A b7, EFE BMMEC, =5 v > ARkt
BETOPWEEDIZEAEALN -T2,

ﬁr&%mﬁi?yfymﬁmtﬁAﬂmﬁWHSE
LA LNID, BEHBIIELY, BE'7-77
I EBRBAIE B L TRIARESEI R LS
o 28, AR T S o WA RSB IR h A

LTlbE oo,
B LGB ) ARERERIL, ‘T-T7 5T v
j@ﬁ%ﬁtt:tuﬂﬂu%inﬁﬁﬁ&#ct

[UHERL IS, TREY T3 ) > THR SR BB — R L
2B U720, T 7 7> Tl a2 R L 72,
RABEEIZ TR REE LB LTS L, %k

‘T TR TRE Lo, IRERIE, MRECT
BEFIZRAFEEIZIT & A ERAET, U 0)@
BERRFEFL Tk, T cik#nglL, ‘575
YATIERE L YIZARL 72,

ULZ2RET 5 LB REORBIEI ZBHF
VY EERT L2 b5, RABERRES R
HThdEw)ET, FETFLNns,

51 A |

1. Akhavan, I. and R. E. Wrolstad. 1980. Varia-
tion of sugars and acids during ripening of pears
and in the production and storage of pear con-
centrate. J.Food Sci. 45 : 499-501.

2. Carter, G.H. and A. M. Neubert. 1954. Rapid
determination of starch in apples. J.Agr. Food
Chem. 2 :1070-1072.

3. Gerhardt, F. and B.D. Ezell. 1938. Respiration
and emanation of volatiles from Bartlett pears
as influenced by ripening and storage. Proc.
Amer. Soc. Hort. Sci. 36 : 423-426.

4, Pk EIZ - FHME 1971 F L REDFHRN S
N3z b a—)ZBY 5% 5 3 #. Ethrel &
REDOFMIZBET 2 8L L UERbOME. B
2, HE 46 3% | 144-145,

5. FRIEREK - hAE 28, 1981, 7 X BREOR LRV
IR OB, BFHE 49 1 601-607

6. FRIEMAR - A —RR - FER AW - B Z 8.
1984. 7 4 V) &> #E‘Cavendish’~¥F F D _E Bk
Rtk & IER SR )18 BURRME, B, 53 © 66-78.

7. FEEEREK - ALRRERE - PATIR 28, 1989, X4
7Y OB E R IR DR, BSHE
58 (31 2) : 610-611.

8. WHALE - mIREHE -/~ H - HIRE-AT
KFFPR. 1988, F o7 T F L REDKEHAL LU
B EIEAL, E¥EE. E63 % | 18-19.

9. dENFK-MABLK-EH BE- KRS
1975, A v v REOKRKICE T 2. F2H. &
BB ARERVZFLAREAELE &
FRRIZR, B 44 0 197-203,

10, dEHFMx-FH B-RBRAB-HNEBRE-A
ELEE, 1981, SRE - BISEOR BB F FrEiIc BT
LETFE. B2, T REDFRER S F L U E
R AU RERER, BFHE. 49 | 608-616,

11. Lizada, M.C.C. and S.F. Yang. 1979. A simple
and sensitive assay for 1-aminocyclopropane-



12.

13.

1- carboxylic acid. Anal. Biochem. 100:140-
145,

MEFEFEK - FRARENE - & TREE 1962, HELo
BRI B A LR, B 1 8§ T 7>
lz2nT, Rk, 36 447-451,
EHESAHREESZE SR 1969. + 3. p.
1845-1857. BT EZ=RERI, HoUEH AL, .

14,

15,

710 B ¥ AR - IR - NI

PeREEREE - HTA 44, 1983, =k > F o BREDIHE
HIcBT s WEREMICET MR E2H. =5
VyREREHELHEICOWT, B¥ES. E58
| 146-147, ‘

T H e, 1983, fE 2 D REBEME CIRIL 7247 X
EDWR, TFLERRURE, B 52
78-84,



