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Studies on Seed Germination Characters and Germination
Inhibitors of Bupleurum falcatum L.

Sang Hyun Lee*, Sang Chul Lee**

ABSTRACT : This experiment was conducted to investigate the optimum temperature and the ef-
fects of sulfuric acid, flowing water and GAs on the germination of Bupleurum falcatum. At the same time,
the effect of germination-related compounds in Bupleurum falcatum seed was tested. Among the tested
temperatures (15, 20, 25 and 307C) the highest germination rate was obtained at 15C. The optimum soak-
ing time of sulfuric acid was 5 minutes at the concentration of both 0.1 and 1. 0%. At the same time, the
germination rate was highest when Bupleurum falcatum seed was washed for 2 days in the flowing water
before germination test. The effect of GA; on the germination was highest at 100 ppm out of 10, 50 and 100
ppm. Regardless of treatments, the germination rate of Jeongseon species was higher than that of Mishi-
ma species.

SEM photographs revealed that most of germination-inhibiting substances in the seed ceat were wash-
ed away by rinsing in the flowing water for 2 days thus the seed coat became more smooth. The 4, 000
ppm alcohol extract of Bupleurum falcatum seeds inhibited the germination of lettuce seeds as much as 41.
7% in Jeongseon species and 58. 3% in Mishima species. The higher extract concentration from seed of
Bupleurum falcatum, the lower the germination of lettuce seeds was obtained. Out of phenolic acids, the
contents of orchinol, pyrogallol, and p-hydroxybenzoic acid were highest in both varieties. Compared
with Mishima species, Jeongseon species showed much higher content of salicylic and vanillic acid.

Key words : Bupleurum falcatum L., Germination, Phenolic acids.
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Karnovsky' s fixative® 1% 3ka] 0.05M caco-
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g AJEE 30, 50, 70, 80, 95 & 100% <
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felzrol MYE ANBEE EFEE %42 (Critical
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(Scanning Electron Microscope) @1 Hitachi S-
570 (Japan) &2 1, 0008 &ofsto] Fastsd
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(TMS; 25% solution in acetonitrile) {b3ted GC
BA G Agg Agsded, £4717]= Vari-
an STAR 3400 CX(USA)olx Xz & % 1%
g

Table 1. The operating conditions of GC for
phenolic acids analysis in seed of Bu-
pleurum falcatum L.

ltems Conditions
Column SE 30
Temp. Programme 1300 ——3C/min 9907
Detector FELD
Carrier gas N, (25ml /min)
Injection temp. 2100
Detector temp. 280C
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Table 2. Effect of temperature on seed ger-
mination of Bupleurum falcatum L.

Temperature Germination rate (%)
(v Jeongseon Mishima
15 51.0 a 36.3 a
20 46.3 b 31.0 b
25 28.3 ¢ 21.0 ¢
30 15.3 d 12.7 d

In a column, means followed by the same letier
are not significantly different at the 5% level by
DMRT.

3 NEFAE 0.1 % 1L.0% A&dos
22, 5 10 2 6027 AxAeste] A Azt
of & wol &g ZAF A2 0.1% FAFEA
AES AANFS FA S B % 51.0%, 583 A
ol A 55.0%, 1087 A e]olA & 42.3% 122
601‘2} 74?‘47]- 31 0%9) dol& & Blon o &

u

AAsA *‘E&S_ =g 36,3, 587 A&
37.7, 1087t Al 31.3 & 6083 i%am 26.7%
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Table 3. Effect of sulfuric acid concentration

on seed germination of B. falcatum L.
(Unit : %)

1% H,S0,

Soaking time 0.1% H,S0,

7 . \ . . R
min. ) Jeongseon  Mishima Jeongseon  Mishima

Contral  5LOb°  36.3a 5L0b  363a
5 55.0 a 37.7a 55.7 a 38.3a
10 £23¢  3L3b  4L3c 320D
60 3.0 2%.7¢ 3074 %.0c

7 A= 61.0% 2 597 AT} 42.0% 9] Eot
&2 Yl whdo d=Fe FAE 36
3%, 193 ik A 38.0%, 243 A¥ 51.7%
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Table 4. Effect of washing with flowing water
on seed germination of Bupleurum
falcatum L.

} Values having the different letter within the
same column are significantly diffrent at the 5%
level by DMRT.
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Washing period Germination rate (%)

(days) Jeongseon Mishima
Control 51.0 ¢’ 36.3 b
1 54.7 b 38.0 b
2 61.0 a 51.7 a
5 42.0 d 36.0 b

-

Values having the different letter within the
same column are significantly diffrent at the 5%
level by DMRT.
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Table 5. Effect of GA; on seed germination of
Bupleurum falcatum L.

Concentration Germination rate (%)

(ppm) Jeongseon Mishima

Control 51.0 ¢ 36.3 ¢
10 52.0 bc 37.7 be
50 53.0 ab 39.3 ab
100 54,3 a 40.7 a

J Values having the different letter within the
same column are significantly diffrent at the 5%
level by DMRT.
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Tkl 297k X 2] 3 A -] Birmo] /M B
Aoz Hol fEf o] BHFIHImLl A& Aol
BRl= o] F3d EtOH M & dlo] 22 B2 BE
TEY) 2 5FAS] gold 8 & 313t & 60 B
d FAFL FA42 99.7, 500ppm A2} 94.3,
1000ppm A2 87.0, 2000ppm Az 78.0,
3000ppm A2l 54.0 B 4000ppm A 2|7} 41. 7% <]
Tolg& vehfgien, A4xF:e 737 99.3,
500ppm A2 91.3, 1000ppm A& 8§2.0,
2000ppm A8 74.7, 3000ppm A& 67.0 %
4000ppm A ] 7} 58.3% 9] Hol&S VERN QT

FELEF F250] BRIV BoldSE HFE
ZLe] ol JAA I = AE ¢ F dded, &
Z vme Yol AEFo) FAFRT A3
Z 2] drotol] oA &Hg-o] tha R RO = YE
%ok, 3000 2 4000ppmel| A= 28] Aol

AEFET 43 AAZEE eI o] 3
A3E Yok B0l Hud o] oA EAo] A
T FA FolE dAl A te AL B AYGME
& 7t AT
4, N|ZEXY Phenolic compounds?| i -5
B EE
Phenolic compounds®} 4-#S Krygiere] J7iE" o

w2} free, soluble B insoluble fraction .2 5]
Z}+ ¥ 9] Phenolic compoundsZ 291 th.

Fig. 1. SEM photographs of the seed coats of
Bupleurum falcatum L. A Jeongseon
B : Jeongseon treated with flowing wat-
er C:Mishima D : Mishima treated
with flowing water
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Table 6. Effect of alcohol extracts from seed of
Bupleurum falcatum L. on ger-

mination of Lactuca sativa L.

Table 7. Compositions of phenolic compounds

of seed (Bupleurum falcatum) L.
Var. Jeongseon.

Concentration Germination rate (%)
(ppm) Jeongseon Mishima
Control 99.7 a’ 99.3 a

506 94.3 b 91.3 b
1000 87.0 ¢ 82.0 ¢
2000 78.0 d 74.7 4
3000 54.0 e 67.0 e
4000 41.7 f 58.3 f

) Values having the different letter within the
same column are significantly diffrent at the 5%
level by DMRT.

7 e HAEY %S5 Free AHY B ¥
catechol 4. 3%, orchinol 7.4%, salicylic acid 12,
8%, pyrogallol 4.3%, p-hydroxybenzoic acid 5.
9%, phloroglucinol dihydrate 3.7% o] ol &
HE ol 9lom, 53 salicylic acid7F 12.8% & 7+
7 grake] wekTh

Soluble #%&2} 7% orchinol 11.4%, salicylic
acid 3.5%, pyrogallol 7.1%, p- hydroxybenzoic
acid 4. 8%, phloroglucinol dihydrate 2. 9% o} &
5ol e, orchinolo] 11.4% 2 7}4 & ol
B’.}}\":}‘

Insoluble A8l 9] A% p-cresol 3.9%, catechol
2.1%, orchinol 5.6%, salicylic acid 2.8%. py-
rogallol 4.3%, p-hydroxybenzoic acid 11.5%,
vanillic acid 8. 1%, p-coumaric acid 3.5% %&o°] &
#5 o] 9lem, p-hydroxybenzoic acid7} 11.5% &
7V gkt o)t A3E BASS] B NS
o] A= HAAZ 2 E o phenolic compounds
= orchinol, salicylic acid, pyrogallol, p-hy-
droxybenzoic acid 2 vanillic acid®] ggvo] A 1+
Bue AE 4 5 It FAEo nA = 4
A & A 2 phenolic compounds?} F2 ¥iF/ERE A
Fast=d, AdFY AvE 52 §%E e
= orchinol, salicylic acid, pyrogallol, p- hy-
droxybenzoic acid 2 vanillic acid §°] E&3r&2
B ASFEA Hol B AAA] A2 ArRHEHT

Phenolic acids Free Soluble Insoluble Tofal
%

p-Cresol .1 L2 3.9 .2
Catechol 43 L3 2.1 7.1
Hydroguinone 2.7 0.2 0.9 3.8
Orchinol 7.4 114 5.6 244
Salicylic acid 128 35 2.8 191
trans-Cinamic acid 2.8 L6 L2 5.6
Pyrogallol L3 1 4.3 157
-Hydrohenzoic acid 59 4.8 s 222
Phloroglucinol dihydrate 37 2.9 2.6 9.2
Vanillic acid 3.0 1.7 8.1 128
Umbelliferone L3 L1 1.4 3.8
Syringic acid 0.6 0.4 0.5 1.5
p-Coumaric acid 23 11 3.5 6.9
Tyrosine+Gallic acid+Tannic acid 0.2 tr 0.2 04
Perulic acid g 09 L1 20
Caffeic acid 0.2 3.7 5.2
} trace

E gl e A4EF9 A E Free FEHo] A+
orchinol 7. 2%, salicylic acid 3. 7%, pyrogallol 4.
8%, p-hydroxybenzoic acid 4. 6% F°] o] &%
Hol gem, FAFH wpEIEA] 2 orchinol®] ¥
?)co] 7.2%2 Worth,

Soluble el 7% p-cresol 3.7%, orchinol
12.6%, pyrogallol 6.3%, p-hydroxybenzoic acid
6. 7%, phloroglucinol dihydrate 3. 9% %°] &/
o} 913, orchinol®] &Ee°] 12.6% 2 7} Bkt
383 insoluble® 7% orchinol 5.3%, p-hy-
droxybenzoic acid 4.7%, vanillic acid 4. 0%, p-
coumaric acid 4.7% o] SH=H e or-
chinol®] &#Fe] 5.3% 2 7} wakth

ol oM AEFe S AANHRZ B o
phenolic compounds® orchinol, pyrogallol < p-

hydroxybenzoic acid®] &&ko] &7 Yevte A&
o} 2= o} /odr,f_

2 T
Zz}9] WolE phenolic compounds”t 2 #ilf]
fEEY ppasled, — B BB 52 288
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B el & orchinol, pyrogallol @ p-hy-
droxybenzoic acid %ol BAEFHSRZ A3 EF 9
BHE MHIAIZ A o2 Brtdcth

#%8] A M EL salicylic acid, orchinol, py-
rogallol, p-hydroxybenzoic acid ¥ vanillic acid®]
o] & REO AE=%F2 orchinol, p-hy-
droxybenzoic acid & pyrogallol®] ¥&o] g,
A 23 = 2 salicylic acid 2 vanillic acid®] &

#ol thax WA YElT

Table 8. Compositions of phenolic compounds
of Bupleurum  falcatum L. Var.
Mishima.

Free Soluble Insoluble Total

%

Phenolic acids

p-Cresol 0.7 3.7 1.4 5.8
Catechol 2.0 2.0 1.4 5.4
Hydroquinone 1.6 12 0.9 3.7
QOrchino! 7.2 12.6 53 2.1
Salicylic acid 37 28 2.6 9.1
trans-Cinamic acid L6 L8 L4 48
Pyrogallol 48 6.3 3.0 141
p-Hydrobenzoic acid 46 6.7 4.7 16,0
Phioroglucinol dihydrate 3.3 39 2.5 9.7
Vanillic acid 2.4 2.0 40 84
Umbelliferone 1.7 L5 1.6 4.8
Syringic acid .2 0.5 0.9 2.6
p-Coumnaric acid 39 11 4,7 9.7
Tyrosine+Gallic acid+Tannic acid 0.9 1.9 2.8
Ferulic acid L1 L2 1.2 3.5
Caffeic acid 0.5 tr 44 49
] *trace
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3. A1 2% EtOH #iti4y &7} 4000ppmE =

FAFANNE 41.7%, A=FTAME 58.3%9 4
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4, Phenolic acids<] *ﬁ»}i"ﬂ doiM e F F5
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o] H) 3t salicylic acid®} vanillic acid®] FHaFe] o
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