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91 24%, 2 65% 3 94% 4 36mm
37 08% , R 69 92%
22 (cAT) (PE) (PG)
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10min
124
! [15]
11 (RI'); CAT ;
) PE ; 3,52
B ; ;
; 3
2
B PG 21
PE, 6 000 U, Signa ;CAT,
8 000 U ,W hatman 25 30d
1 2 CK ,
12 2 54%, 5 06% ,
121 89 14% , 6 53%,
, 6
10gL
10gL 10g L 12 45%, 17 30%, 15 25%
(N aH S03) 60 , 6Q 83%
1lh Q 02mm , 11 43%,
, 500¢g, 25 3 26%, 74 32% 10gL
1d (CK) 10gL 10gL NaHS0s
122 1 05% 1 46% 1 02%;
, , Q98% 1 27% Q 52%;
) 10glL
N aH 0s
, lglL PDA ) , CK
( =Q6a) b, : : 92 57%
3 30 96 h, 1glL 10glL 10glL
Q 5h, 61 25% 65 70%,
, Q 02 mm , 500 60
9 25 : ,
123 31 23% , 61 36%
Q02 12¢glL
1 (25 30d)
Table 1 Effectsof treatmentson quality of Ginkgo biloba seeds before storage(25 |, 30 days storage)
% % % mm %
17. 30+ 1 89a 15 25+ Q 86b 12 45+ 1 37b 2 57+ Q 28a 6Q 83+ 3 96a
3 26+ Q 23a 4 13+ Q 47b 11 43+ 3 35a 4 15+ Q 46b 74 32+ 3 70b
10gL 1 05+ Q 14b Q 98+ Q 12a 14 52+ 1 88a 2 31+ Q 25a 61 25+ 7. 45a
10gL 1 46+ Q 17a 1 27+ Q 15a 15 68+ 2 03a 2 86+ Q 37a 65 70+ 6 83b
10gL NaHSOs3 1 02+ Q 12a Q 52+ Q 06a 1 36+ Q 04b 3 50+ Q 41b 92 57+ 5 54a
60 1 33+ Q 15a 1 64+ Q 18a 31 23+ 4 32a 5 37+ Q 65b 61 36+ 4 27a
CK 2 54+ Q 19a 5 06+ Q 24b 89 14+ 5 76b 4 13+ Q 39 6 53+ Q 78a
P< Q05 P<QO05 (OMRT )
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2 (25 , 30d)
Table 2 Effectsof treatmentson postZharvest physiology of Ginkgo biloba seeds before storage(25 , 30 days storage)

CO2 2% CAT H202 PE CHO" PG
mg- (kg- h)"! mg (g min)"* mg (g min)"* mg (g min)~* mmol- (g h)"* Lmol- (g- h)"

5 24+ 2 80a 2 57+ Q l4a Q 67+ Q 05a 1 24+ Q 1la 1 31+ Q 10a 4 12+ Q 16a
3 25+ 2 5la 319+ Q 21b Q 72+ Q 09a 1 69+ Q 14a 1 47+ Q 13b 4 76+ Q 19

10gL 123+ Q 92a 2 73+ Q 30b Q 49+ Q O6a 1 56+ Q 18a 1 04+ Q O7a 3 57+ Q 13a
10gL 127+ 1 33a 2 97+ Q 19 Q 44+ Q 07a 178+ Q 12a 112+ Q 10a 4 21# Q 16a
10gL NaHSOs 1 31% 1 08a 3 03+ Q 18a Q 69+ Q 08a 337+ Q23 176+ Q 13p 4 79+ Q 21b
60 3 79+ 2 46b 3 36+ Q 21a Q 65+ Q 07a 2 35+ Q 16b Q 98+ Q 05a 4 72+ Q 18
CK 4 51* Q 27a 321019 Q78+ Q10p 145+ Q 12a 1 86+ Q 18a 3 21* Q 13a
P< Q05 , P<QO05 OMRT )
RlI 5 24mg (kg- h), 3
CK RI 4 51mg (kg- h) 16 19%,
RI 10g L 10g L ,
10g L NaH s RI ; ;
B :
60 CkK B , 3 1glL A ergillus p.
B Spicaria . )
B Penicillium sop.
Q44 Q 78mg (g min) 10 gL
NaHSOs 60 CAT Penicillium sp.
CK 3 37mmol (g- h) 2 35mmol , A pergillus pp.  Spicaria .
(- h) 1 45mmol (g- h) CK PE 3 ,
1 86 mmol (g- h), 10 gL NaH0s 1glL
, Q Immol (g- h) 60 , 25
PE , PE 70 d 9 23% 7 23% 78 36%
Q 98mmol g- h PG CK 85 41% ( 4)
22 CK 30 d,
PDA 89 14%, 30d
3 (30 ,96h)

Table 3 The choice of fungicides(30 , 96 h)

an
P. citrinum 41+ Q 3a 6 5+ Q 4b 34+Q2b 43+ Q 3b 15+0Q 1la 22+Q2a Q8+Q1b
P. vemiculatum 4 8+ Q 3b 56+ Q 3b 31+Q2a 32+0Q1la 12+0Q 1la 23+Q2b Q8t02a
P. digitatum 42+ Q 3 5 5+ Q 3a 36+x0Q 2a 30+Q2a 12+0Q 1la 26xQ3b Q7+0Q 1la
P. roqueforti 37+Q 3a 52+ Q 3a 38+Q3b 32+tQ1b 11+ Q 1la 2 4+ Q 2a Q8+Q1b
P. patulum 35+£Q 2a 52+ Q0 3a 35+Q2a 31+Q3b 14+Q 1la 26xQ3b Q08+tQ2b
A. flavus 53t Q2b 34+ Q 2a 23+0Q1la 23+ Q 3 24+ Q2b Q 6+ Q la Q7+0Q1la
A. sydowi 6 1+ Q 3b 33+xQ2a 25+Q 2a 22+ Q 2a 2 6xQ 3b Q 6+ Q la Q7+Q 1la
A. niger 57+ Q 3b 30+0Q2a 2 8+0Q 1la 26+ 0 la 23+ 0 2a Q7+ Q la Q 6+ Q la
A. ochraceus 59+ Q 3a 35+ 0 2a 21+ Q 1la 28+ Q 2a 24+ Q 2a Q7+ Q la Q 6+ Q la
A. candidus 54+ Q 2a 36+0Q la 29+ Q1b 28+ Q 2a 21+ Q la Q 6+ Q la Q 6+ Q la
Spicaria . 55+ Q2b 31x01lb 27+ Q 2a 39+ Q 3b 32+Q 2 13+ 0 la Q7+ Q la
:CK 0,
P< Q05 , P < Q05 OMRT )
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2002

4

(25

)

Table 4 Effectsof fungicide treatmentson controlled rottening rate of stored Ginkgo biliba seed (storage at 25 )

%

10 d 20d 30d 40d 50d 60d 70d

Q 13t Q 00a Q 47+ Q 06a 1 35t Q 15a 2 21+ Q 23a 4 48+ Q 3la 7 83t Q 46a 9 23+ Q 85b

107+ Q 12b 2 69% Q 27a 3 33% Q 38a 4 15% Q 48a 5 04£ Q 52a 6 24+ Q 69a 7 23+ Q 46a

124+ Q 17a 6 73£ Q 88b 24 56+ 341b 36 90+ 579 49 08+ 587a 62 76+ 7. 43b 78 36+ Q 24a

1 03+ Q 16a 3 96% Q 53a 12 62+ 1 75a 32 11+ 4 66b 56 71+ 7 52b 79 06+ 8 94b 85 41* 9 98b

CK 2 46+ Q 25b 14 78+ 3 14b 89 14+ 5 76b
P< Q05 , P<QO05 OMRT )
23 gL 10glL ,
Q2 12glL
, 25 90 d, 5 24
, Q8gl 10glL
, Q8 , 25 90 d,
5 (25 90 d) 2 si%,
Table5 Experiment about the optimum used 91 24%
concentration of fungicides(25 , 90 days storage) 2 65% 3 94% 4 36mm
% )
gL !
Q2 65 73+ 7 51b 75 24+ 8 32b (6
Q4 32 12+ 4 74a 43 58+ 4 16b 25
a6 14 54+ 1 23b 16 37+ 1 78a 25 90
Q8 7 86+ Q 17a 10 53+ 1 23a d,RI 69 92%; B2 CAT PE PG
10 717+ Q 15a 6 72+ Q 34a 37 10%, 37. 92%, 41 75%, 28 48%
12 6 53+ Q 39 6 45+ Q 37a 37 08% CK 35 ,
P< Q 05 , ( 7)
P<QO05 OMRT )
6 (25 , 90 d)

Table 6 Effectsof treatmentsw ith mixed fungicideson the storage of Ginkgo biloba seeds(25

, 90 days storage)

d % % % mm %
10 94 26+ 1 23a Q 53+ Q 04a Q0 10+ Q 02a 1 75+ Q 18a Q 53+ Q 09a
20 94 03+ 1 22a Q 78+ Q 07a 1 34+ Q 05a 197+ Q 1% Q0 82+ Q 13a
30 93 78+ 1 25b Q 96+ Q 1la 1 47+ Q 07a 2 12+ Q 20a 1 13+ Q 15a
40 93 40+ 1 24a 1 24+ Q 15b 1 58+ Q 09 2 35t Q 23b 1 45+ Q 16a
50 93 12+ 1 3la 157+ Q 18b 1 84+ Q 12b 2 87+ Q 25a 197+ Q 18a
60 92 77+ 1 20a 1 83+ 0 20a 2 12+ Q 11b 3 34+ Q 30a 2 36+ Q 20b
70 92 36+ 1 23b 2 15+ Q 21a 2 37+ Q 12a 3 76 Q 32a 3 04+ Q 21b
80 91 83+ 1 12b 2 26 Q 23a 2 83+ Q 14a 4 03+ Q 34b 342+ Q 24b
90 91 24+ 1 17a 2 51+ Q 24b 2 65+ Q 15b 4 36+ Q 37b 3 94+ Q 27a
P< Q05 , P<QO05 OMRT )
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7

(20 90 d)

Table 7 Effectsof mixed fungicideson postZharvest physiology of Ginkgo seeds(25 , 90 days storage)

CO2 =4 CAT H02  PE CHO" PG
d mg- (kg- h)-*! mg- (g h)- 1 mg- (g- h)" 1 mg- (g- h)"*  mmol- (g- h)"* Lmol- (g- h)~?
1 4 72 Q 51b 3 45% Q 3la Q 89+ Q 05a 182+ Q 21b 1 94+ Q 230 3 30+ Q 28a
10 4 39+ Q 48a 2 83t Q 18a Q 91* Q 0O6a 1 76+ Q 18b 1 87+ Q 21b 3 17+ Q 250
20 3 82+ Q 36b 2 67+ Q 14b Q 92+ Q 0% 1 61+ Q 15a 1 74+ Q 19 3 13+ Q 23a
30 2 77+ Q 25a 2 59+ Q 20b Q 94+ Q 08a 1 45+ Q 16a 1 60t Q 18a 3 07+ Q 21b
40 2 41% Q 23p 2 48t Q 12a Q 98 Q 07a 137£Q 12a 1 54+ Q 16b 3 00 Q 19
50 2 06% Q 2la 2 41+ Q 13a 1 03t Q 0% 1 28t Q 13a 1 43+ Q 15a 2 89+ Q 20a
60 177 Q 19a 2 35: Q 19p 1 07+ Q 100 122+ Q 12a 132+ Q 13a 2 74+ Q 18
70 1 59+ Q 16a 2 29+ Q 16a 1 14+ Q 10a 118+ Q 1la 1 25+ Q 13a 2 57+ Q 16a
80 1 48t Q 15a 2 23t Q 13a 1 19+ Q 1la 1 15£ Q 1la 117+ Q 12a 2 43t Q 17a
90 1 42+ Q 13a 2 17+ Q 15a 1 22+ Q 130 113+ Q 12b 1 13+ Q 08a 2 36% Q 15a
P< Q05 , P<0QO05 OMRT )
, 10gL NaHSOs
3
60 PE )
1) , PE PG CK
, 10gL NaHS0s
RI B CAT ,
25 ,30d PE PG ,
6
, RI , ,
16 19%, 17. 30%, ) ,
15 25%, 6Q 83%
: 2)
74 32% 10g L 10gL ;
lglL A ergillus p. Spicaria .
lglL , Penicillium
p-
10gL NaHSOs ) Penicillium sp. A ergillus
RI Pp. Spicaria P.
) CK Penicillium 9p.
, , 92 57% 60 , A ergillus gp. Sicaria .
; ) 61 36%
B )
B , 60 CK 3) 25 :
B , ,
Q44 Q78mg (g- min) CK PE , Q8glL 10
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Storage Technology of Ginkgo Biloba Seed at

Normal Atmospher ic Tenperature
Yu Xin', LiJing®
(1 Food ScienceD gpartment, Zhongkai A grotecnical College, Guangzhou 510225, China;

2 Science and Technology Research Center, Zhejiang Engineering Institute, H angzhou 310033, China)
Abstract: In order to study the storage technology of Ginkgo biloba seed at nomal atmospheric
temperature, the effectsof six kindsof preZstoragemethodson the quality and physiological characteristics
of stored Ginkgo biloba seedsw ere studied T he results show that the effect of treatment by immersing the
seeds in NaH 0s lutionwith 10 g L for 1 hour, and then storing at 25 for 30 days is the best The
w ater loss, hardening rate, rottening rate, length of enbryo and gem ination capacity of the seeds treated
are 1 02%, Q 52%, 1 36%, 3 5mm and 92 57%, regectively, while 89 14% of rottening rate and only
6 53% of gemination capacity from CK. On the other hand, two chanicals, Sporgon and Imazalil w ere
selected by inhibition zone method as inhibitors tow ards main pathogenic fungi in postzharvest Ginkgo
biloba seeds Their optmal concentrationswere Q@ 8 gL and 1 0 gL, regectively, and their obvious
complementarity of inhibiting effect was observed It was found that when the seedsw ere treated w ith
mixing @ 8 g L of Sorgonwith 1 0 g L of mazalil for 30 minutes and then packed in Q 02 mm thick
polyethylene bag at 20 for 90 days, the rottening ratew asonly 2 51%, whichwasmuch low er than that
treated w ith one of them alone, but the gem ination capacity w as still 91 24%, hardening rate, w ater loss
and length of enbryowere 2 56%, 3 94% and 4 36 mm, regectively. The resultsals indicated that the
other physiological characteristicsw ere all decreasing except for increasing by 37 08% of the lipase activity
after the seeds were treated with mixed fungus inhibitor The regiration intensity (R1) was most
significantly decreasing by 62 92%. T he vitality of Ginkgo biloba seedsw as still strong although the R | of
the seedswas inhibited remarkably, and catalase (CA T), pectinesterase (PE), polygalacturonase (PG)
w ere slightly decreasing
Key words ginkgo bioba seed; normal atmospheric tenperature storage technology
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