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Abstract: The extract of Ginkgo biloba L. leaves extracted by supercritical CO, fluid extraction under
orthogonal experimental design L5(2") was used to analysis allelopathic activity to Chinese fir ( Cunninghamia
lanceolata (Lamb.) Hook.) through bioassay of seed germination of Chinese fir. The results showed the
extract of G. biloba leaves extracted by different extraction conditions had different effects on seed
germination. As far as RI value was concerned, the extract (200 mg/kg) of G. biloba leaves extracted by
pure CO, had a positive effect on absolute germination rate, absolute germination power and plumular root
length (The RI values were 0.23, 0.15 and 0.01, respectively) , but had the weakly inhibitory effect on
plumular axis length (Rl value was —0.02). The extract (200 mg/kg) of G. biloba leaves extracted by
entrainer mixed with CO, had a positive effect on absolute germination rate and absolute germination power of
Chinese fir (the RI values were 0.03 and 0.34, respectively), but had a weakly inhibitory effect on plumular
root length and plumular axis length (the RI values were —0.09 and -0.03, respectively) .
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Table1l Orthogonal experiment design (L 3(27)) of supercritical fluid
extraction of Ginkgo biloba 1.. leaves

‘ HE  Factor
TRE comB  mm FE )
CO, flux Temperature Pressure Time
(kg/h) (C) (mPa) (h)

1 35 35 20 2
2 45 35 30 2
3 35 45 30 2
4 45 45 20 2
5 35 35 30 1
6 45 35 20 1
7 35 45 20 1
8 45 45 30 1

1.3 XBEHEmEAES
MG BB —H P 0 BIFRI0.04 g 3£

By, 2 mL WK Z B MRIE , I 198 mL K7
PR K BT il LR BE O 200 me/kg BIRE IR, S8 )5 405
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Table 2 Effect of the extract of Ginkgo biloba L. leaves extracted by pure

Tt EEERERNAFBENREEM, 52
Rt BEAR G, 3L RT B4 5120 0.23.0.21 #10.01;
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me/kg KL TRL 72 I N 1 4R, LA HIAE FTIR IR
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C0, on seed germination of Cunninghamia lanceolata (Lamb. ) Hook .

gmatt wmmmy | HREEE) X R (%) B (cm) BRI (cm)
Extraction Concentration ute germination rate  Absolute germination power Plumular root length Plumular axis length
condition  (mg/k®) Ry {4 RI value 11 RI{H RI value 1t RIE RI value 1t RI{H RI value |t
1 50 0.21 1.73 0.37 4.19"* -0.01 0.18 0.05 1.08
100 0.42 1.52 0.40 0.08 0.13 0.77 0.25 0.88
200 0.29 1.98 0.23 1.31 -0.08 0.79 0.03 0.82
2 50 0.28 1.97 0.45 1.20 -0.13 3.08" -0.07 5.56"*
100 0.24 1.99 0.27 3.43* 0.20 3.45% 0.08 0.48
200 0.43 200  0.43 0.31 0.09 2.86 0.06 4.93**
3 50 0.23 1.63 0.34 1.37 -0.13 2.38 -0.08 2.75*
100 0.21 1.94 0.39 0.47 -0.12 0.45 -0.07 0.9
200 0.01 1.70 -0.49 21.10"* -0.11 1.07 -0.13 2.3
4 50 0.32 1.04 0.44 6.28"* 0.02 1.04 -0.04 1.33
100 0.12 1.54 0.42 0.88 -0.21 1.88 -0.38 5.00%
20 -0.18 1.75 -0.35 9.17** -0.21 0.37 -0.2 1.80
5 50 0.21 1.11 0.3 4.89"* 0.10 5.92** 0.04 1.41
100 0.13 1.9 -0.07 3.24" 0.24 2.83 -0.03 0.71
200 0.33 0.01 0.4 2.18 0.21 0.66 0.13 4.35""
6 50 0.07 1.12 -0.19 5.30™* -0.17 5.66"" -0.13 2.54
100 0.32 1.06 0.49 2.38 0.23 7.35%* 0.27 25.37%*
200 0.31 1.14 0.17 0.37 0.2 26.33* 0.24 1.2
7 50 0.43 1.41 0.57 2.44 -0.03 1.57 -0.07 2.94*
100 0.37 0.17 0.37 8.78" * 0.17 0.33 0.21 0.06
200 0.3 0.23 0.38 0.11 0.10 1.73 0.09 1.22
8 50 0.39 1.70 0.38 0.33 0.21 0.09 0.26 1.14
100 0.21 0.72 0.16 0.81 0.17 0.15 0.12 0.70
200 0.31 1.07 0.37 0.78 -0.18 7.12*° -0.38 10.94"
R Z L A 50 0.27 0.34 0.04 -0.01
Average effect 100 0.25 0.30 0.12 0.06
200 0.23 0.15 0.01 -0.02
CK(EOH)  1x10* 26.85 15.71 0.9 0.67

D 1. €O, 35 kg/h, 35, 20 mPa, 2 h; 2. CO, 45 kg/h, 35°C, 30 mPa, 2 h; 3. €0, 35 ke/h, 45°C, 30 mPa, 2 h; 4. €0, 45 kg/h, 45C, 20 mPa,

2h; 5. CO, 35 kg/h, 35, 30 mPa, 1h; 6. CO, 45 keg/h, 35°C, 20 mPa, 1 h; 7. CO, 35kg/h; 45°C, 20 mPa, 1 h; 8. CO, 45 kg/h, 45C, 30

wPa, 1h. FPEERY 3 PEEITHE The data in the table were the average of three replications. * P <0.05,"* P<0.01,

5

“;'ﬁ’



B3I

FREHS R RIS AR S AR T 10 R 200 23

T IR CORA B AR EREHERY
MEABFRFHBREAR, B& L, BERELH
2.7 F1 8 XA IV B B4R A MR U A A K
7, BN EI K 200 mg/kg ZE B4 KT 50 J 100
mg/kg AETRA s RRBLARA 1 A 4 KRB A H R BRY
100 mg/kg AL PR BN K F 50 K 200 mg/kg 4b 3
4 FEBAAF 5 TN 200 me/kg B KT 100 K&
50 mg/kg ALZE A ; A 5] 9 46 W 45 AR X R — KB A& 44
7 [R) o BE R AT SR U B ) — YR B A R AR I 4 1 B
BEMRBY R R —, MEBEH 1 RS
AR 50,100 K 200 mg/kg b B XS AR F
B RFLBRANAFBRENRIER, 528Xt

%3 FWHT CO, REENMHMAH RMWZAMF R TR Y

WAL, BRI {4518 0.28.0. 14 #1032, X 45 3%
RIFER AR KAMEHKSERNRI AR R
AIIHRIFE . W3R L&, Sl MM co,iBRE
ERRAEHREWIBR T AR T4 RERH
TR RIS, %ot AR 048 T 2 B Ay W B350 A 490 4 4
Ao

3 b5t

PR —FIAE YIRS 5 — AR AL BRSO B A A
WHERE P HTFRERBRERRAMN 1 #
Y AR, R R EBRAH T ERKE

Table3 Effect of the extract of Ginkgo biloba L. lmvesuhwtedby(!),andmﬁumseedgummﬁonofamhghanﬁalanmhm (Lamb. )

Hook.!
HEAG R X RFR(%) B RER (%) MK (cm) Kﬂﬁ(m)
Extraction  Concentration _/Absolute germination rate  Absolute germination power Plumular root length Phumular axis length
condition  (mg/kg) Ry RY value It RI 1§ RI value il RI & RI value It RI & RI value l2t
1 50 -0.14 3.46 * 0.28 2.58 -0.21 2.43 -0.07 0.66
100 -0.02 2.33 0.14 1.55 -0.13 2.19 0.01 1.46
200 -0.04 1.46 0.32 0.93 -0.2 2.50 -0.11 0.15
2 50 -0.01 0.18 0.24 1.78 -0.12 1.43 -0.32 2.38
100 -0.09 0.65 0.03 0.22 -0.12 0.70 -0.20 1.71
200 -0.02 0.24 0.14 0.67 -0.08 0.73 -0.05 10.83**
3 50 -0.08 0.23 0.28 1.17 -0.15 18.23*" 0.06 9.92**
100 0.04 1.17 0.09 3.09" -0.04 3.46" -0.04 1.06
200 -0.05 0.61 0.41 2.24 -0.27 3.45* 0.03 4.69" "
4 50 0.03 3.14* 0.30 1.61 -0.26 0.26 -0.26 1.46
100 0.08 2.717 0.2 0.00 -0.08 725t -0.01 12.30"*
200 0.07 1.00 0.20 3.15" -0.2 2.86 -0.16 0.66
5 50 0.00 0.21 0.25 0.35 0.00 3.86" -0.03 3.24"
100 0.09 0.67 0.39 1.95 0.09 0.73 0.08 1.39
200 0.20 1.32 0.55 2.12 - 0.09 3.53* 0.16 7.88**
6 50 0.03 2.36 0.23 4,78 " 0.2 7.91** 0.13 0.86
100 -0.14 0.78 0.20 1.61 -0.07 0.69 -0.19 1.78
200 0.05 5.44"" 0.23 3.45% 0.02 2.70 0.00 0.78
7 50 0.12 0.81 0.20 1.39 -0.08 4.62** -0.10 2.18
100 -0.03 5.22%* 0.33 2.14 -0.26 5.73%" -0.20 6.05"*
200 0.03 0.30 0.33 2.68 0.04 8.43** 0.15 3.47"
8 50 0.03 2.00 0.10 1.93 -0.28 4.03* -0.08 1.34
100 -0.07 0.55 0.32 3.36" -0.28 2.05 -0.25 0.65
200 0.00 0.92 0.52 5.10** -0.09 0.92 -0.26 2.07
SRR 50 -0.02 0.21 -0.14 -0.02
Average effect 100 -0.02 0.19 -0.11 -0.01
200 0.03 0.34 -0.09 -0.03
CK(E:OH)  1x10* 45.70 18.94 1.18 0.84

Y 1. €0, 35 kg/h, 35, 20 wPa, 2 h; 2. CO, 45 kg/h, 35°C, 30 mPa, 2 h; 3. CO, 35 kg/h, 45C, 30 mPa, 2 h; 4. CO, 45 kg/h, 45°C, 20 mPa,
2 h; 5. €O, 35 kg/h, 35C, 30 mPa, 1 h; 6. CO, 45 kg/h, 35°C, 20 mPa, 1 h; 7. CO, 35kg/, 45C, 20 mPa, 1 h; 8. CO, 45 kg/h, 45C, 30

mPa, 1 h. FHHIEN 3 MEEHFIE The data in the table were the average of three replications.

* P<0.05,"" P<0.01,
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