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Abstract

This study compares and analyzes the difference in components between the two types of Scutellaria
baicalensis roots according to morphological discrimination. The roots of S. baicalensis are divided
into two types, Jo-geum and Go-geum, according to the harvest time and shape, and these have
been used for different therapeutic purposes. But currently, comparative studies on the chemical
constituents and efficacy of them are insufficient. In this study, a total of 14 samples of S. baicalensis
roots, distributed in Korea, were collected and divided into two types (Jo-geum and Go-geum) through
morphological discrimination. Their main four components, baicalin (1), wogonoside (2), baicalein
(3), and wogonin (4), were identified and analyzed using high-performance liquid chromatography
with a photodiode array detector. As a result, the signal of wogonin (4) showed a significant difference
between the two types. A relatively higher level of signals was detected in the Go-geum samples
regardless of the origin. In addition, these component patterns were consistent with the morphological

discrimination results.
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(Phillipsburg, NJ, USA)OIIA] TLIst HPLC S3g AHESIRSH, formic acid = Sigma-Aldrich (St.
Louis MO, USA) AtollAl T+QISIIT}. Baicalin, wogonoside, baicalein, wogonin BE&2 HE &1
98% Ol&}O & Chemfaces (Wuhan, China)olAl TSI AlE FE& 53} F£71(8510E-DTH,
Bransonic ultrasonic, Danbury, CT, USA)E ARSI
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4) HPLC BM%xA

2 70% JEIS ZEE0] (B BAIRAS 95610] 2695 separation module, 2998 photodiode
array detector & 7% HPLC system (Waters, Mildford, MA, USA)E AIESI0H, A TAL
Table 11} ZT}.

Table 1. Analytical conditions of 70% ethanol extracts of Scutellaria baicalensis roots
Column Luna column (4.6 X 250 mm, 5 pm, Phenomenex, Torrance, CA, USA)

Mobil phase (A) 0.1% formic acid in water, (B) Acetonitrile
Gradient elution: 0~10 min, 20-30% (B); 10-20 min, 30-33% (B); 20-30 min,
33-60% (B); 30-35 min, 60-100% (B); 35-40 min, 100% (B)

Flow rate 1.0 mL/min

Injection volume 10 L

Detection wavelength 275 nm (190-400 nm)
Temperature 30T

5) BAXE

231 38 & FRER uJHEG AJ0|E SASAOR BA51Y] fI5t0] Minitab 16 (Minitab
Inc., Pennsylvania, USA)OE LAELHEA B Tukey AFRAR S AHAIGIICOH, RAAFES P <
0.05 = J&sIAct
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Table 2. Commercial name and morphological identification of S. baicalensis roots distributed in Korea

Morphological

Lable Voucher no. Origin Commercial name ‘dentification
A 2-20-0319 Korea i) =
B 2-20-0320 Korea i) Zw
C 2-20-0321 Korea (1 year) Z
D 2-20-0029 Korea i) Zw
E 2-20-0322 Korea L) Zw
F 2-20-0323 China = Fw
G 2-20-0333 China Ei=1 B
H 2-20-0334 China ) Z=
I 2-20-0335 China a5 B
J 2-20-0332 China i) g
K 2-20-0324 China s e
L 2-20-0325 China e (s) e
M 2-20-0326 China S RIASy
N 2-20-0327 China S RIASy
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Figure 1. Photos of commercial samples of S. baicalensis roots distributed in Korea. A-E. cultivated in Korea;
F-N. cultivated in China.
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Figure 2. Typical fingerprinting chromatograms of commercial S. baicalensis roots samples in Korea (UV 275
nm). A. Standard mixture (1: baicalin, 2: wogonoside, 3: baicalein, 4: wogonin); B. Jo—geum culti—
vated in Korea; C. Jo—geum cultivated in China; D. Go—geum cultivated in China.
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Figure 3. UV spectra of four components of 70% EtOH extract from S. baicalensis roots.
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Figure 4. HPLC chromatograms of commercial 5 Jo—geum cultivated in Korea (UV 275 nm).
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Figure 6. HPLC chromatograms of commercial 5 Go—geum cultivated in China (UV 275 nm).
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Figure 7. Bar graph represents mean=SD of peak areas for four components in 70% EtOH extract of distributed
S. baicalensis roots in Korea. JG-K: Jo—geum cultivated in Korea; JG-C: Jo—geum cultivated in China;
GG-C: Go—-geum cultivated in China.

Table 3. Statistical analysis by one—way analysis of variance and Tukey's post—hoc test using four components
of S. baicalensis roots.

. Mean+SD
Group — ; . -
Baicalin Wogonoside Baicalein Wogonin
JG-K A 34426863 A 10087203 A 3277159 B 684936
+1708043 +746057 +458604 + 93154
1G-C A 34787232 A 9000078 A 3060117 B 798903
+1239675 +653454 1864249 +446559
Go-C A 35367796 A 9466979 A 4254260 A 1906138
12790753 1760862 +1354426 1384493
pvaluet 0.775 0.124 0.180 0.000™*

*JG-K: Jo—geum cultivated in Korea; JG-C: Jo—geum cultivated in China; GG-C: Go—geum cultivated in China;
TStatisticaIIy difference between groups by one-way analysis of variance (***P < 0.001); *Mean values with
different superscript letters (A and B) in a column were significantly different at 2 < 0.05 as assessed by
Tukey's post-hoc test.
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