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ABSTRACT : This study was conducted to investigate the quality of seeds, the germination rates and the days required for
germination, to examine the patterns of protein expressions during the germination and to improve the techniques of man-
aging and storing seeds and viability of the seeds of Lithospermum erythrorhizon Sieb. et Zucc. After collecting and harvest-
ing seeds, they were classified to white and brown colors of seed coat through testing their seed size, weight, and quality. The
germination rates, the days required for germination, and the protein expressions were examined with different colors of
seed coats, storing temperatures and durations by treating the different plant growth regulators and primings. One hundred
seed weight of white color was heavier about 1.17 g than those of brown one about 0.81 g. The germination rates in white
color of seed coat was higher, 3.05 ~ 5.75%, than those in brown one. Its rates were decreased with getting longer in storage
durations. There was no big differences on germination rates between storage temperatures. The plant growth regulator of
GA; and Kinetin was affected to improve the seed germination. GA; increased the seed germination clearly at 25 ppm level,
while kinetin increased it gradually from 25 to 100 ppm levels. In germination by seed primings, PEG6000 made higher ger-
mination rate with increasing their levels, whereas KNO; increased the germination until 100 mM level and then decreased
it with 200 mM unlike PEG6000. The protein expressed during the seed germination were appeared more and clearer bands
in the seed after germination, especially 20 ~ 30 kDa, compared to those in the seed before germination. These results show-
ing more and clearer bands were positively related to the germination rates which were different by seed colors, storage tem-
peratures and durations, and plant growth regulators and primings.
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AR (Lithospermum erythrorhizon Sieb. et Zucc)= A A JJ.O}—Eﬂ /‘}49—0}0:1 $th (Seo et al., 2008). A] X]«] 7=
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Fig. 1. Comparison on the weight of one hundred seed and the color of seed coat in seeds of

Lithospermum erythrorhizon.
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Fig. 2. Comparison on germination rates of Lithospermum erythrorhizon seed with two different
colors of seed coat and with different temperatures and durations of seed storage.
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Fig. 3. Comparison on germination rates of Lithospermum erythrorhizon seed treated with two
different plant growth regulators and five different durations of seed storage.
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Fig. 4. Comparison on germination rates of Lithospermum erythrorhizon seed treated with two
different seed primings and five different durations of seed storage.
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Table 1. Comparison on days required for germination of Lithospermum erythrorhizonseed with two different seed coat colors, two
different storage temperatures and five different storage durations by treating two different plant gorwth regulators and two

different seed primings.

Seed Storage Storage Plant growth regulator Seed priming
coat color duration (day) temperature GA Kinetin PEG6000 KNO;3
160 4T 11.58 11.00 12.17 11.33
25T 11.17 10.50 11.00 10.67
175 4°°C 11.58 11.25 11.92 11.17
25T 12.08 11.42 12.08 11.67
Brown 190 4°§ 12.67 11.92 12.42 12.08
25C 12.67 11.92 12.42 12.00
205 4T 13.25 11.83 12.08 11.25
25C 12.83 12.33 12.25 11.58
220 4°(3 13.25 11.83 12.08 11.25
25C 12.83 12.33 12.25 11.58
160 4T 10.17 10.00 10.25 10.25
25C 10.42 10.33 9.58 10.75
175 4C 10.67 10.92 11.17 11.42
25T 11.67 11.58 11.33 11.17
White 190 4(3 11.33 11.83 12.17 12.17
25T 11.42 11.92 11.75 12.25
205 4T 10.75 11.50 11.50 12.25
25T 11.17 11.58 10.67 11.58
4T 10.75 11.50 11.50 12.25
220 25C 11.17 11.58 10.67 11.58
Seed coat color 69.58%* 6.35% 32.34%* 0.43 ns
F-Value Storage Duration 7.16%* 14.54%* 6.76%* 7.53%*
Storage Temperature 0.67 ns 1.82 ns 3.36 ns 0.12 ns

* %% ns: significant different at 0.05, 0.01 probability levels, and non-significant, respectively.

A FAE A7) 22 st Agst &
2R} B3 Zejoly Aelg slo] Faw }%ﬁ—%
A= Table 13} 20} Sy w2 Hgdold= GAs9H
PEG6000A4 2]l A= 1%Eo] fo/dS Hlom, KNOA
TAME FodS HolA] UaL, S Fxje] widoldSs
= 2 B 1 ~29%% o HH}EH] UERTE 27717kl w

Hirdolda= T2k ATt BFollA] xe] foS B
Rom, A 717k AeE ﬁ&‘ﬂ“’}"‘ 7t 2 Aol oy
A Aojx]= Zlo® Vel A 2= AR FAke] 3
FoRISFE RE A2l oM fo4e tehlA eigkon),
T—‘:E%zs]- 7:]6‘]:1: 0404\;],

—I- BAAA

AR FA9) ot PP
A% F4 FA% qgHoz
w) AFSR= o] Woke Pl EsbHeln, AgeEE s
4C AguTt 25C Aol ot we Wolgo] Uit A%
£ 270 W Aol 2 @itk 4 A10e Aol
aokiol SOMRE A F it Aol 3
kA Yool SHESHE Zlo] ol

E

[e1Ye) Ne}
T M —

SI5 4P AAE 2ok A

o deislo] F3l4e] A4

=
=
A

2= o)

4

[e)
=

439

o2 eyt QB4 AYE & AS
3} @] A= Kinetind 2 Eth GAAEE sl =W 2
FEAME Wolgo] FolAIL 100 ppm7HAE FEIF BT
5 dolgn FolAH, Zetold AEE T A9 KNO; A2
HT} PEG6000S *2|d A9 w7t oy dolgs &
ot

=2 ZE
A

il

3. KIX| ZXjo| sl wot ofa

AR FA) FIN, APLE 2
FA9} wol W EAe] SDS-PAGES o|&-
ARS ZAF BAE A= Fig. 59} 7t} o
obel F7} Abole] whulE WA e 2
Aolg B,
A FARG ¥ B2 wild werh ey, 22
4"Cq 25"C‘_: Hl-zsq o]:)\]-o] ﬂ}ﬂ ;(]_017} 1/],7\] o}z]u
;(]_9], 71—)\14 z_x}oﬂ}\-]% L_/RH 5;(]_0“}\-1 1 O Thul 7

B L=
et 55 F=rt 3 delgo] AR Al
ol ¥ pfee o

AT A% 717kl whE

1
E3] 20~30kDaol|A wolE Fxr7} wo}
Aol A

3] =
<

LL

Jé

¢
= lﬂ
W 3o



U8 -

Ok - OIS[Y - olety

[A]

Molecular weight(kDa)

Seed coat color

Fig. 5. Protein expression patterns of lithOSﬁ

germination and after germination wit

ST=CE

& 88 3

cG
SD

o
1
i

M BG AG BG AG BG AG BG AG M

155 170 185 200

Storage duration(day)

ermum erythrorhizon seed in both seeds before
different colors of seed coat, two different storage

temperatures and five different storage durations by SDS-PAGE. [A] Protein expression with

different storzge
durations. (BG:

temperatures and seed coat colors. [B] Protein expression with different storage
Before Germination, AG: After Germination, CG: Condition of germination, ST:

Storage temperature, SCC: Seed coat color, M: Maker).

& 838 3

Molecular weight(kDa)

CcG M BG AG BG AG BG AG BG AG
GR&SP GAs Kinetin PEG6000 KNOs
I_'_l
Plant growth alg
regulatoer Seed priming

Fig. 6. Protein expression patterns on white seed of
Lithospermum erythrorhizon in both seeds before
ermination and after germination with two dif-

erent plant growth regulators and seed primings

by SDS-PAGE. (BG: Before Germination, AG: After
Germination, CG: condition of germination, GR&SP:

Plant growth regulator and seed priming, M: Maker).

A% 717ko] A4S Thuld WS} o 8w
WAL 2l Rt A7Igke] ojdsg Wolgol
93} QAele Zlow AAT.

A FAel Lol & FAke] SDS-PAGES o8¢ Tz
e AL BT AI= Fig 63 ek dot A F
Aok dobel T Aloje] e WY R FAe] I
3 A7l wet eld ed ae ot s 4
HZ vepsken], A4EA2EA GAs} Kinetin A2]7ke] &
W 2 P GAAEZF Kinetin A2 Beh Tl wis

s

440

7 H At wee] 71tk Aow Uit A3 1
o) wolgo] % o EAHCIUY GAAEl T T W
of B FHea e & & AU FX Zejely
PEG60005} KNOgHZIke] ehil il Qe o} el
A o} 7 FAR s ok
olhel Bl wo] B 3
Aol W At AR FAe) Wolgels JRE PAE 7
oz Bt AX FA) FAES) Wolg BAsle] A
4 2w Teln A=A TefolgAie) v wud w
& Aol} Uept ool tat At Qo T FAHOZ ol
FoiAcl & Rog ARH.

]
o)

g
a

ZAel =2

2 ATE FENSAE TR A7 AAEHAE:
PJ008567042013)0l] ©]ste] Faf¥l At A=z o]of FAL=
Huth.

REFERENCES

Ahn YH, Jin YH, Choe CY, Lee KY and Lee SH. (2009).
Ecological characteristics of Lithospermum  erythrorhizon
population in habitats. Korean Journal of Pharmacognosy.
40:289-297.

An TJ, Shin KS, Ajn YS, H M and Park CB. (2013).
Identification of fungal pathogen causing seedling rot of
Lithospermum erythrorhizon and study on the optimum growing
temperature for decreasing of the seedling rot. Korean Journal
of Medicinal Crop Science. 21:27-31.

Boo HO, Shin JS, Hwang SJ, Bae CS and Park SH. (2012).



XX K| LolSezt e

Antimicrobial effects and antioxidative activities of the cosmetic
composition having natural plant pigments. Korean Journal of
Plant Resources. 25:80-88.

Kang HJ, Yoon SY and Jeon SH. (2004). Analysis on
practicality of seed treatments for medicinal plants published in
korean scientific journals. Korean Journal of Medicinal Crop
Science. 12:328-341.

Kim GS, Park CG, Lee KH, Choi JH, Lee SE, Noh HJ, Lee
JH and Kim SY. (2011). Investigation of shikonin pigments
and antioxidant activity of the roots from Lithospermum
erythrorhizon according to the different growth stages and areas
of cultivation. Korean Journal of Medicinal Crop Science.
19:435-440.

Kim HY, Yang CI, Choi YH, Won YJ and Lee YT. (2007).
Changes of seed viabillity and physico-chemical properties of
milled rice with different ecotypes and storage duration. Korean
Journal of Crop Science. 52:375-379.

Kim JS, Han YS and Kang MH. (2006). Identification of
shikonin and its derivatives form Lithospermum erythrorhizon.

441

FHA

HHE| HIS{O AL

Korean Journal of Food and Nutrition. 35:177-181.

Kim SJ, Shin JH, Kim KJ, Park SD, Choi BS and Kim KU.
(1997). Effect of GA;, kinetin and physical treatment on the
seed germination of Zanthoxylum piperitum A.P. DC. Korean
Journal of Medicinal Crop Science. 5:43-48.

Korean Research Academy of Prevent Adult Disease. (2007)
The encyclopedia of medicinal herb, and drugs. Itembooks.
Seoul, Korea. p.319

Lee SC, Park MS and Bae CH. (2002). Germination
characteristics of peg priming seed in barley. Korean Journal of
Plant Resources. 15:18-25.

Seo BI, LEE JH, Choi HY Kwon DY and Boo YM. (2008)
Herbology of oriental medicine. Younglimsa. Seoul, Korea.
p.240-242.

Seo YC, Kim JS, KimYo, Kim JC and Lee HY. (2013). Immune
activity of Lithospermum erythrorhizon extracted by extreme
low temperature extraction process. Korean Journal of
Medicinal Crop Science. 21:105-111.



