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Investigation of Shikonin Pigments and Antioxidant activity of the Roots
from Lithospermum erythrorhizon according to the Different Growth Stages
and Areas of Cultivation
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ABSTRACT : This study was conducted to evaluate the quality variation of Lithospermum radix on the pigment contents
and antioxidant activities according to different growth stages and areas of cultivation. Acetylshikonin contents showed the
tendency to decrease gradually from the middle of July (0.28%) to the end of August (0.05%) and then the content was
increased again to the end of October (0.25%). Shikonin content was detected as small amount of about 0.009% during the
period. The weight of plants was increased from the end of September to the end of October and showed the highest value as
19.8 g on October 25. ROS scavenging activity was the highest in the early of October as ICsy value of 0.11 gg/mL. Lithosper-
mum radix of September showed lower ROS scavenging activities than those of other growth stages as 1Cs, value of 1.02 and
0.49 yg/mL on September 9 and September 27, respectively. Among 17 areas cultivated Lithospermum radix, 10 areas (59%)
showed 0.05-0.10% of acetylshikonin contents and 3 areas (18%) were measured to contain 0.16-0.26% of acetylshikonin.
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M oA A5 &4 (Staniforth et al, 2004; Tanaka et al, 1986),
A3 AdAEA (Chang et al, 1993), FrHE @3}

AR (Lithospermum erythrorhizon Sieb. et Zucc.ye= A|X]
Fo] thaA 2B HeEA vt A, Ak Sl F2
A=Al glom, A2 e d2RE sy, S
oA ghepaiel A gAlag o] gElojgitt. oA HAe
& F2, e, siE 2ol F= olgsiAd BEY, Ex, ¥
v, 3, 4, 82 A9 52 ASsked ARttt
(Ahn et al, 2009; Lee et al, 1998). FRAAESCZ=
acetylshikonin, shikonin, alkannan, isobutyryl-shikonin, ,(3-
dimethy-acrylshikonin, B-hydroxy isovaloryl shikonin, teracryl
shikonin 5] T3t shikonin F=AE0] FHE) e A
o2 A U3 (Han er al, 2008; Hisamichi and
Yoshizaki, 1982) L &= thgst AEEo] HIHITH
(Park et al, 2009a, 2009b). Acetylshikonin &= 23>X3%3h
shikonin F-=A] A& deire xst &4 (Han e al,
2008; Sekine er al, 1998; Weng et al, 2000)E H]E3}ed,

(Tabata et al., 1982), &¥4&3} (Lee er al, 2008) 52 tf
&gk FAdo] RIERTh B 2 A9AES AgYATdA A
oA E2] 3t acetylshikonin®] LDL 43} A&
FPTase As&Adol] tiall B y37|= slem (Kim et dal,
2009), < AA|7F ARIEFQAAL A vlolgs a3 2=
B3E v} T} (Tian et al, 2011).

S W ooluEt o HxlsEoe] 202587 654 o 2l
T7F AARJDTE] 20% o132 Ak 2P 3E Al 1Y
g AoR FEIL o] k315 HIRT 24 AU oY
o B& e #io] AFHL . 53, =3ko} AHE <
Aol oz AWe] WS I/ T8 a9 shE
superoxide (-O,7), hydroxyradical (‘OH"), hydrogenperoxide
(H,0,)52] 84 4FA (Reactive Oxygen Species, ROS)l <]
gk Abstd 2Ef 27 d#HA AUk (Biesalski, 2002; Yu,
1996). B3, 2] 7FA] g4 aRlol] ofsf esiAl A
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Fig. 1. Average temperatures and precipitation during 2001-2010 in Jecheon area.
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Fig. 2. Variation of root length, diameter, and weight of the roots from L. erythrorhizon according to the growth stages.

gsle] ZAE DCFH 8§98 22CollA 2087+ vjekst & A}
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2010714 At 100 B9k 2 793 8ol 77 Ha
430, 314mm &] F S Hol|al 99 Heh 181 mm = 7H
23515 wal 201089 8€, 99 (o 433 mykA] ¥
2 F7ES UEMITE A= F3llol 53] ok HEE

A=, ol st 71PdAl a1 sl A|x] Heje] A
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Table 1. Calibration plots and sensitivity of two standards for the
determination of shikonin and acetylshionin of the roots
from L. erythrorhizon.

Standards Calibration plots Corre.la‘t|on
coefficient
Shikonin y = 22.1338x - 52.2201 0.999
Acetylshikonin 'y = 17.9307x — 77.4850 0.998
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Fig. 3. The contents of acetylshikonin and shikonin in the
roots from L. erythrorhizon according to the different
growth stages. All values are means £+ SD (n = 3).

T AR AN A= Fig 30 Jepen Fo A7
91 acetylshikonin®] 0.05~0.28%2] %S YERHSIT

Shikonin®] & 0.009% WEZ m=F sHfEo] o™ A
SAZIE FEIgh Hee Ho|R& 3L, 8 oA 99
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Fig. 4. The contents of acetylshikonin and shikonin in the roots from L. erythrorhizon according to the different producing area.

All values are means + SD (n = 3). No. 1-10 : Jecheon, No. 11 :
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STt A=A £ AZE B7RIA 20108 FEEE A7 24

1193204 1292714] olFojHth. Auis7hd AAA 89
A A3} (Fig. 4), acetylshikonin 52 0.05~0.26% HHAS
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Aol ks JeRlAL, oF 23%7}F 0.11~0.15%2] 3, oF
18% B=7F 0.16~0.26%°] I 3=S YeERUTE Auls7hd
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0.013%E YEeNATh olefst 272 Hol, Aujx g
acetylshikonin $H3Fe] Wole vlwd F& Fo=w yehylth
ASAI71E A X)) i Al 71427 5 334 2]
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TF= 7 /\ OHEIE]%E]‘
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Fig. 5. ROS inhibitory activities of the hexane extracts from L.
erythrorhizon according to the different growing
stages. A.S: acetylshikonin; ICs, value of trolox positive
control): 7.83 += 0.54 pg/mL. All values are means = SD
(n = 5).
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