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(10 R FERFE R RSAER, JTHR JN510225 288 REXFRESAER, JH 7 M 510642
3@ R KFRBHAFF R TR 400716)

s (Aspergillus spp.) (Spicaria sp.) (Ginkgo bilcba 1..)
25 °C, RH85% , 18d CK
. (RD 198. 4 ~ 564. 7 mg/ (kg" hs (REC) 8. 91% ~ 18.55%,
32.0~212.6 g/ kg, (P<0.0D. Spicaria sp. RI. Aspergillus
sop. - 3 , 2 15d ,
X (P<0.05).
: 432, 1; S664.3
(Ginkgo biloba 1..) 1 mL. ,25 C
, 5
1.2.2 A RABARN 2 3.6.9.12.
; 15.18 d . 25 C
[9 , [9 ,
(-9, (Aspergillus ror, i,
spp- ) (Spicaria sp. ) [
2
1
2.1 Aspergillus spp.  Spicaria sp.
1.1
(Ginkgo biloba 1..) Aspergillus spp.  Spicaria sp.
; , N , ; A. candidus
4~5 C : (RD (K .25 C
RH85 % ) 6d ., A. flaus
, . As- RI K (P
pergillus flavus, A. sydowi, A. niger, A. ochraceus, A. 0.01). 18 d, A. sydowi RI
candies  Spiaria sp., 470.9 mg/ (kg°h); Spicaria sp. RI ,
837.2mg/ (kg °h). CK 198.4
1.2 564.7 mg/ (kg°h)C 1).
1.2.1 RRHA A P=175% 2.3 Aspergillus spp.  Spicaria sp.
10 min, 3 .
, 6 100 Aspergillus spp.  Spicaria sp.
3} 10" /mL (REC) (K ., REC
: 2001— 05—28 T #1959 ), B, & #iz, M+,

LR EG RAE R AR B E (960522); S F BT LA KB AE (99B05903X); SR KB ITH RAF TR

# By 278 (963303)



RI . REC . 0.0D. 124 REC .
9 d As- CK (P<<0.0D).
pergillus spp. CK REC (P 184 REC  16.59% ~26.23%, CK
<20.05), Spicaria sp. (P< 8.91% ~18.55%( 2).

1 Aspergillus spp.  Spicaria sp. v

Tab.1 Effect of infection by Aspergillus spp. and Spicaria sp. on respiration of post— harvest Ginkgo seed (25 C, RH 85%)

respiratory intensity / (mg°kg '*h ")

inoculated

pathagenic fungi 3d 6d 9d 12d 15d 18 d

X 210. 54+2.4 216.143.5 231.442. 1 243.243. 7 258.613.2 272.542.6
A. flovus 211. 3+1.2 217.8+2.4 265.8+2.47 7 301.24+3.27 7 384.7+3.477 592.642.9""
A. sydowi 211. 0£2.6 233.242.8" " 261.7£3.0° " 299.343.5" " 347.243.6° " 470.943.27"
A. niger 211 5+1.7 228742577 250.6+£2.7° " 309.4%2.9° " 385.1%£2.8° " 526.7£3.6
A. ochraceus 210. 6+1.8 225.942.7" " 263.242.3" " 343.8+2.5" " 452.743.37 7 550.243.7"°
A. candidus 220.3+£2.0 " 247.743.27 7 275.8+£2.9° " 346.243.0° " 467.3%3.2° " 593.443.9"°
Spicaria sp. 211 64+2.5 253.74+3.777 208.1+3.177 395.4+3. 6" 610.3+2.9° " 837.243.37 "
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2 Aspergillus spp.  Spicaria sp. v

Tab.2 Effect of infection by Aspergillus spp. and Spicaria sp. on permeability of cell membrane of post— harvest Ginkgo seed (25 ‘C, RH85%)

relative electric conductivity /%

inoculated

pathogenic fungi 3d 6d 9d 12d 15d 18 d

X 6.4020. 12 6. 4740. 16 6.5340.21 6.6540. 16 7.1240. 22 7.684-0.24
A. flavus 6.41+0. 10 6. 43+0. 19 6.7840.23"  7.54+0.20" " 8.87+0.24" " 16.594+0.27" "
A. sydowi 6.411£0.15 6. 52+0.20 6.81+0.24"  7.53+0.18" " 8.64+0.21" " 15.684+0.23 "~
A. nigr 6.40740. 09 6. 5140.17 6.78+0.20"  7.624+0.23" " 9.01+0. 18" " 16.22+0.26 "~
A. ochraceus 6.4240.13 6. 474+0.23 6.810.19"  8.8720.21" " 16.7540.23 " " 17.43+0.27" "
A. candidus 6.44+0.17 6. 48+0. 21 6.7910.25"  9.36+0.197 " 17.83+0.25" " 19.47+0.24" "
Spicaria sp. 6.45+0. 14 6.9940.24 " 8.374£0.227 " 12.05+£0.26 " " 19.63+0.28" " 26.23+£0.25" "

D APHAEASATLGFAK .77 SHET0.0540.01 £F3F KF( A1)

2.4 Aspergillus spp.  Spicaria sp. 9.3 g/ks. ,
A. flwus  41.3 g/kg, Spicaria sp.
, CK . 221.9 g/ kg, (K 32.0~212.6 g/kg. Spi-
6d, ;  18d, CK caria sp. Apergillus sp. . 3).

3 Aspergillus spp.  Spicaria sp. v

Tab.3 Effect of infection by Aspergillus spp. and Spicaria sp. on water loss of post— harvest Gnkgo seed (25 ‘C, RH85%)

water loss / (g°kg D)

inoculated
pathogenic fungi 3d 6d 9d 12d 15 d 18 d
X 0.240.1 0. 93-0.2 1.240.3 3.440.6 7.5%£1.0 9.3%1.3
A. flavus 0.3+0.1 1.8+0.3""  4.9+0.77" 15.6+1.2"" 28.5+1.2°" 41.3+1.57°
A. sydowi 0.540.2" 42406  9.7EL0""  47.3FL6 "  85.4%2.3" " 123.3%£2.7"
A. niger 0.2+0.1 2.3+0.57°  8.5+0.8"" 36.7t1.3° 7 67.3+2.1° " 103.0+1.9° "
A. odhraceus 0.6+0.2"" 571009 11.3+0.97° 25.8+1L0° " 57.7+1L6° " 852+2.07°
A. candidus 0.340.1 1.8+0.3" "  8.7%0.6 " 17.6%0.8 "  32.4*1.2"" 547+1.8"7
Spicaria sp. 0.4+0.1" 4.6£0.5" "  14.2£1L3"°7  78.3%£L9° " 124.7£2.4" " 221.9%3.4"
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2.5 Aspergillus spp.

K ,

4 Aspergillus spp.

Spicaria sp.

9d , Aspergillus spp.

Spicaria sp.
CK

18 d, Spicaria sp.
4.4 o/ kg 4).

Spicaria sp. v

Tab.4 Effect of infection by Aspergillus spp. and Spicaria sp. on starch content of post— harvest Ginkgo seed (25 °C, RH85%)

w( starch) / (g°kg D
inoculated
pathogenic fungi 3d 6d 9d 12d 15d 18 d
X 318.3+£2.6 317.943.1 316.442. 4 314.242. 7 313.7£3.2 319.843.7
A. flavus 318.3+2.3 318.8+2.8 318.94+2.6°  319.5+2.9"" 320.3+3.47 7 324.7+3.57 "
A. sydowi 317.9£2.7 318.943.0 319.742.0°  325.6+2.6° " 320.742.8° " 334.243.17°
A. niger 318. 0+2. 4 318.2+3.3 319.442.5°  319.9+2.37 7 325.6+2.97 7 344.5+2.57 7
A. ochraceus 318.2+1.8 318.942. 4 321.342.7° 7 324.3%2.87 7 328.443.17 7 338.643.47
A. candidus 318.4+2.5 318.7+2.7 319.242.9°  319.843.0° " 322.743.37 " 326.842.9""
Spicaiia sp. 318. 6+-2. 1 319.0+2.9 329.5+2.6  334.7+2.5  344.5+2.7 364.243.2
D A PEAEH SKRE LG FHE T 2 AKT0.0540.01 252 F KF G R
2.6 Aspergillus spp.  Spicaria sp. K , A. niggr A. ochraceus A. an-
didus Spicaria sp.
15 d, C 5.
5  Aspergillus spp.  Spicaria sp. v

Tab.5 Effect of infection by Aspergillus spp.

and Spicaria sp. on protein content of post— harvest Ginkgo seed (25 C, RH85%)

w( protein) / (g°kg
inoculated
pathagenic fungi 3d 6d 9d 12d 15d 18 d
(K 83. 70.6 83.941.1 84.340.9 84.411.3 84.61.2 84.78 £1.7
A. flavus 83. 8= 1.0 83.9+1.4 84.0E1.2 84.5+15 84.911. 6 85.6=1.4
A. sydowi 83. 740.5 84.0F1.3 84.1+0.8 85.84+1. 1" 86.54+1. 4" 88.64+2.1" "
A. nigr 83. 8+1.0 83.9%+1.0 84.1%+1.1 84.74+1. 0 87.7+1.7°7  88.94+2.5""7
A. ochraceus 83. 61.2 84. 1116 84.2+1.5 84.6+1. 4 86.9+2. 0" 88.7+2.7" "
A. candidus 83.7+0.8 83.8+1.8 84.0+1.3 84.6+1.8 87.5+1.3"" o9l6+1.9""
Spicaria sp. 83.7+1.6 83.9+1.2 84.4+1.6 86.6--2.0" 88.942 2" "  90.842.8" "
D AFHMAASKRELGTHE . SHET0.05420.01 £FTF KPR
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Effects on Post-Harvest Patho-Physiology of Ginkgo biloba Seed Infected
with Aspergillus spp. and Spicaria sp.

YU Xin's FENG Tong's YU Xiao-lin’s ZHANG Bai-chao’s PANG Jie’
(1 Dept. of Food Science, Zhongkai Agrotechnical College, Guangzhou 510225  China;
2 Dept. of Food Science, South China Agric. Univ., Guangzhou 510642, China;

3 College of Food Science, Southwest Agric. Univ., Chongging 400716 China )

Abstract. Effects of infection with pathogenic fungi, Apegillus spp. and Spicaria sp., on post-harvest physiology of
Ginkgo biloba seed were studied at 25 ‘C and RH85%. The result showed different symptoms of various diseases on in-
oculated seeds. Compared to normal seeds(CK), the espiratory intensity (RI) of infected seeds was increased 198. 4 ~
564.7 mg/ (kg “h), the relative electric conductivity (REC) and the rate of water lose were 8. 91% ~18. 55%,
32.0~212.6 g/kg higher than that of CK respectively after 18 days inoculation. The above physiologic indices of the
seeds inoculated with Spicaria sp. were higher than those of the seeds inoculated with Aspergillus spp. The differences
between the above mentioned indices of inoculated groups and CK were significant at 0.01 level (P<0.01), and their
development was asynchwnous and depended on the specific pathogenic fungi. The relative contents of starch and protein
of inoculated seeds were higher than those of CK and their differences were significant at 0. 05 level (P<0.05) on 12 or

15 d after inoculation.

Key words: Ginkgo biloba seed; Aspergillus spp.; Spicaria sp.; storage; patho-physiology



