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Comparative Analysis of HPLC Component Patterns of
Angelica reflexa roots by two cultivation types
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Abstract

As a part of a comparative study of the chemical components of A. reflexa roots by two cultivation
types, Namganghwal and Bukganghwal, which are the same taxonomic origin but are classified according
to their cultivation method and ecological type, seven samples of Namganghwal and six samples
of Bukganghwal, currently distributed in Korea, were collected and their chemical components were
identified by high-performance liquid chromatography with photodiode array detector (HPLC-PDA).
Through this study, a total of ten major peaks were detected, and eight of them were identified
as chlorogenic acid (1), ferulic acid (4), oxypeucedanin hydrate (5), bisabolangelone (6), oxypeucedanin
(7), imperatorin (8), osthole (9), and isoimperatorin (10), respectively. Based on these analyses, as
a result of comparing the component patterns of Namganghwal and Bukganghwal, the major component
patterns of the two groups showed significant differences. In particular, oxypeucedanin (7), imperatorin
(8), and isoimperatorin (10) were detected with higher levels in Namganghwal samples, and ferulic
acid (4) was detected with higher levels in Bukganghwal samples. In this study, we report the analysis

method of chemical components of A. reflexa roots, identification of the components, and comparative
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analysis of the component patterns of two types of A. reflexa roots, Namganghwal and Bukganghwal.

Keywords:  Angelica reflexa, Umbelliferae, ganghwal, Namganghwal, Bukganghwal
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Table 1. Commercial samples of A. reflexa roots

Origin
Name : Voucher no.
Purchased year Country Region

2019 Korea - 2-19-0251

2019 Korea - 2-19-0366

2020 Korea Pyeongchang, Gangwon-do 2-20-0313

gi;?\;al 2020 Korea - 2-20-0310
2020 Korea - 2-20-0314

2020 Korea - 2-20-0311

2020 Korea - 2-20-0312

2019 Korea - 2-19-0253

2019 Korea - 2-19-0359

Buk- 2020 Korea Bonghwa, Gyeongsangbuk-do 2-20-0315
ganghwal 2020 Korea - 2-20-0316
2020 Korea - 2-20-0317

2020 Korea - 2-20-0318

2) A " 717]

ZZ 4 EMof AFE8E HPLC §39) ethanol, acetonitrile, water = J.T. Baker Inc (Phillipsburg,
NJ, USA), formic acid + Sigma-Aldrich (St. Louis MO, USA)E &l T+SIRLE 8 59 BEE
(chlorognic acid, ferulic acid, oxypeucedanin hydrate, bisabolangelone, oxypeucedanin, imper-
atorin, osthole, isoimperatorin) 25 &% 98% O]&O = ChemFaces (Wuhan, China)ollA] F+5t
Lt A8 FE52 =81} £57](8510E-DTH, Bransonic ultrasonic, Danbury, CT, USA)E A}F25IS]

AGE Basto] Aol AE F, 0.2g4 20mL Hio|¥o| &4 il 70% OErE 10mL & 2of &
S50] £ 5, 25°CY AL01A4 1 A1 50 21l FEGICE 459 1mL £ F5H0] 0.2um mem-
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Table 2. Analytical conditions of A. reflexa 70% ethanol extract.

Column XSelect HSST3 (4.6 x 250 mm, 5 pm, Waters, Mildford, MA, USA)
Mobil phase (A) 0.1% formic acid in water, (B) Acetonitrile
Gradient elution: 0-40 min, 10-80% (B)
Flow rate 1.0 mL/min
Injection volume 10 pL
Detection wavelength 247 nm (190-400 nm)
Temperature 30T
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Figure 1. Chromatograms of commercial 7 Namganghwal samples (UV=247 nm).
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Z}Z}0] AZNE 19 Figure 1 3 ZTh 789 AlROA 10 709 £Q H& 137} SEERon, 2+
MR MEE AN} UV AHERS B&EE1 Hlul 201t Aik(Figure 2), 015 8 719 1ld= 42
chlorognic acid (1), ferulic acid (4), oxypeucedanin hydrate (5), bisabolangelone (6), oxy-
peucedanin (7), imperatorin (8), osthole (9), isoimperatorin (10)%2 E91-B&LAT, 1|3 2, 3 &
SRAYA SO 2420 MEE AIZH2 Table 311 2T 4 £ 79 2012 W% ATF0A], GZE9]
FQ JEOF hisabolangelone (6), oxypeucedanin (7), imperatorin (8), isoimperatorin (10), noda-
kenin & H1I8H B} 91O, O] & nodakenin & AQISt 4 5O AL, 7, 8, 1002 & AFLoA] EAJst
FeE 949 £ 48 4310 IAGIALE B AFolA= 9 FEsoA MAlst 8 Q] 459
AEQl chlorogenic acid (1), ferulic acid (4), oxypeucedanin hydrate (5), osthole (99& F7I2
210l - 55
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Figure 2. UV spectra of ten components of 70% ethanol extract from A. reflexa roots.
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Table 3. Analyzed components in HPLC profile of 70% ethanol extract of A. reflexa roots.

Peak No. Name Rt (min) Amax (nm)
1 Chlorognic acid 8.1 240.4, 326.0
2 Unknown 1 10.2 214.5, 299.7
3 Unknown 2 12.8 213.3, 297.3
4 Ferulic acid 13.5 216.8, 323.6
5 Oxypeucedanin hydrate 18.7 248.7, 310.4
6 Bisabolangelone 27.5 252.2, 320.0
7 Oxypeucedanin 28.4 248.7, 306.9
8 Imperatorin 33.0 248.7, 299.7
9 Osthole 34.7 255.8, 321.2
10 [soimperatorin 35.8 249.9, 309.2

538 R5E 68 Alg FEE9] HPLC-PDA HEIE EA4 Zik(Figure 3), ZQEEOZ chlor-
ognic acid (1), ferulic acid (4), bisabolangelone (6)0] AEEAOM, oxypeucedanin hydrate (5),
oxypeucedanin (7), imperatorin (8), osthole (9), isoimperatorin (10)2 6 3 AlS HFO|A] HnA
e £Fos ASte 48e HAULE 55| ol & F M9 nsd 1a@, 3= 289 54
A& (2-20-0316, 2-20-0317)01A], 1211l osthole (92 1 &9 B4 AlE(2-20-0317) AR ZHZ}
we £Foz JEYJUCL

2) Yag B48 QEEO| HPLC-PDA HAEIE Hin B4
HPLC-PDA £ 0|&3510] 2 REL = YL (1A BELE6H) A8 THEE ME Hu
3, HE Ag® LEXOZ

24g sdsiltt. &4 Fe 48 ll] 9] 2ol ¥ JEiY HuE ¢
AETE FQ 1]3E Egot= AlREEZE: 2-19-0251, B4 2-19-0253)8 Z12H0] iy A Znt
EJHOE AAEICHFigure 4). SY5H v oz AITE 7 2E5520| u]d WA BAZS Husd
€ W (Figure 5 @+ Table 4), chlorognic acid (1), unknown 1 (2), unknown 2 (3), oxypeucedanin
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hydrate (5), oxypeucedanin (7), imperatorin (8), osthole (9), isoimperatorin (1002 &Z€ Al
A O =8 5308 ALY, 9HAH ferulic acid 49} bisabolangelone (6)2 B A|R0
O =& £Z07 HAEH QU £3] oxypeucedanin (7), imperatorin (8), isoimperatorin (10)2 &
gojiles e W A 508 AZL = tHH 9424 X0 =2 £E08 ASH e &0
AEME Adge UERNRICE 105 89 13 HE HHgtE 0180t t-test B4 AiH(Table 4),

bisabolangelone (6) @] LWHZA] 95 A& (chlorognic acid, unknown 13} 2, ferulic acid, oxy-

2

ooy 2

peucedanin hydrate, oxypeucedanin, imperatorin, osthole, isoimperatorin)Q] F-2|&&0] 0.05 HC}
e gre UERRO] & Z4E Tl SAFCE RSt Xjol7t ASS SQIGHALH

s

Figure 4. Typical fingerprinting chromatograms of Namganghwal and Bukganghwal. Standard mixture (A),
Namganghwal (2-19-0251) (B), Bukganghwal (2—-19-0253) (C).

F 592 2003 W0l GC-MS 7|712 olgslo] gadEh} B4E A9 4'S Husiyon 1
2, B4goM= AEHR il HAEoAT AEY = osthole 48 S F g€ 7HE & A=
AN =N Ao vi AT 2 AFolx] 2 st {88 dd€ 739 Al BFoA 9 A
ATZ e} 0] osthole O] AEECH, THH E4€ AT 6 1 £ 178(2-20-3017)0fA] osthole O]
e Ar g AZEYE dolst RIEH0| FIHQUrHFigure 3). Ol RFEE &8 Ao e 4
HEES9 RFLE I SO RJo7} /g 4= ASE UERH, ot HEEA 2ol zlojof 7]Qlg
4= ot A ZEe (thst=ersyo] I ARAHE g 71%0] niago] QIR &2 AFoim, AHl
i B Ao wet AR ghrol FEish AJojE LIER &= Qlo] olo] =l f359] RIEAQ]
447t HUHEE St ARdE dg 2 E27|E niEo] "Qsirhal EeEn)
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Figure 5. Bar graph represents mean £ SD of peak areas for ten components in 70% EtOH extract of
Namganghwal and Bukganghwal.

Table. 4 Statistical analysis by independent sample t-test using ten components of A. reflexa roots.

Peak No. Components Group® Mean of Peak area SD SignificanceJr

] ) NKH 1027099.857 196462.029

1 Chlorognic acid 0.010
BKH 727772.500 138030.618
NKH 463286.857 112784.670

2 Unknown 1 0.003°
BKH 4230.000 7912.662
NKH 166115.714 100954.632

3 Unknown 2 0.003
BKH 11726.833 18214.722
NKH 103233.714 24192.566

4 Ferulic acid 0.003"
BKH 692074.500 152522.084

5 Oxypeucedanin NKH 450574.286 342005.892 0.012"

hydrate BKH 76485.500 25400.529 '

] NKH 2799846.571 1804826.711

6 Bisabolangelone 0.355
BKH 3636806.833 1197127.595
) NKH 3730140.000 1259980.970

7 Oxypeucedanin 0.003
BKH 159192.667 121010.716
NKH 1712080.286 2359523.812

8 Imperatorin 0.003"
BKH 49614.500 20852.772
NKH 476216.286 540493.199

9 Osthole 0.003°
BKH 4355.000 10667.528
) ) NKH 1170914.571 444879.295

10 Isoimperatorin 0.003"
BKH 122205.833 40896.092

*NKH, Namganghwal; BKH, Bukganghwal; tSignificance, statistically difference by independent sample t—test
and Mann-Whitney test (*2 < 0.05)
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SYUT 7|FEBOIAE, AH BPHO] Xpolt Qe Wdd 240 14 HEg Hlul B4R,
+ 6 9E 24 =Foto] HPLC-PDA £ 0|83t THEE
e 7159 3Q A2 (chlorognic acid, ferulic acid, oxypeucedanin
hydrate, oxypeucedanin, imperatorin, osthole, isoimperatorin) & 2 £9] OJX] A&o| Qo] Folst
o3 WA Ko7t ASE gelg = QUL o= 59 71gSolet SXlete A BHAo] xtojol whet
1 g7 e F=515 AoV g o AFE UM, 53] REEE9 g Aole &89 A0z
Ol01d = JAOEE Ojof thsh £ P77t LRsIChal WL O]9 Z0] sY 7|98l 2
Al B B ] Aol mE JE gt Mot 2 4= Qo] gl SEIE IS XSHQ fEE
AR EUHE A9 =8 2 11 7|FARE HIEORE (=) W 2] X H
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