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Studies on Quality Control of Domestic Agastachis Herba
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ABSTRACT

Objectives : Agastachis herba is a aerial part of Agastache rugosa (Fischer et Meyer) O, Kuntze which has been
used as traditional medicines,

Methods : The samples were collected using a domestic cultivation of Agastachis Herba, We experiment on essential
oil content, the content of ethanol soluble extracts and HPLC profiling,

Results : Loss on drying of Agastachis Herba contents of harvest in June ~ July was 4.93~8.26% and contents of
harvest in August ~ September was 3.88~5.38%. Ash of Agastachis Herba contents of harvest in June ~ July was
5.07~7.97% and contents of harvest in August ~ September was 4.55~7.61%. Acid—insoluble ash of Agastachis
Herba contents of harvest in June ~ July was 0,43~1.62% and contents of harvest in August ~ September was
0.46~1.44%. Essential oil contents of Agastachis Herba contents of harvest in June ~ July was 0.2~0.4 m¢ and
contents of harvest in August ~ September was 0,2~0.6 m¢, Ethanol soluble extracts of Agastachis Herba contents
of harvest in June ~ July was 9,72~20.44% and contents of harvest in August ~ September was 11,00~18,70%.
HPLC profiling was detected of tilianin(12.93 min), acacetin(15.84 min) and agastachoside(17.95 min),

Conclusion : Agastachis Herba should be harvested from August ~ September, the time of flowering, This is
because of the high content of active compounds,

Key words : Agastachis herba, TLC, Quality Control, Acacetin, Tilianin, Agastachoside
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Table 1. Sample collection of Agastache rugosa

Harvest Time Area Sample No.

Yeong—cheon 1~5

Jun ~ July Gyeong—san 6 ~ 10

(20 ea) Cheong—song 10 ~ 15

Jeju 16 ~ 20

Yeong—cheon 21 ~ 25

Augus(tlgeg)ctober Gyeong—san 26 ~ 30

Cheong—song 31 ~ 35

Algoll AHE-E TLC plate:= Silica Gel 60 Fa54(0.25 mm,
Merck, Darmstadt, Germany)E AH&3tgon, 7]7]1 84
o AFE &= HPLCE(Merck, Darmstadt, Germany)
& AT ASFe BE 5 Aok AgIATH BEA
oF(Reference of Medicinal Plant Materials, LOTHZ

=k — Vol, 34 No. 2, 2019

#EE—AGRU2012 Cheongju, Korea)Z Aekzjo|A] £ b
o} AMg sttt 18ln EEZ2utd o] AMS-EE acacetin,
agastachoside ¥ tilianin(Sigma—Aldrich, Saint Louis,
Missouri, USA) E&A|%F2 CRM &2 RMo] &RE #=
2 ARG BAE TtAs =S (99.999% o)
AT SE4 Al EEENL2 AR ENTATY
(KRISS) #ZE44Ql ®]4 (105-02—-1003), & (105—02—
015), 7F=& (105-02-006)& AHESIEAL, 422 BELAC
(FH93] AFAAAEH) HAREED (BCR-27TTR)E A
skt

25 AE2 Toeti=ebd, dubAEY 28, A EH
o wat AIFEIAT, AESFZEl AMEE 7|7 2HT B
Z+Z] (Milestone, Sorisole, BG, Italy)E AME-sl9oH,
H|4A, 7l=F &4L& ICP-MS(PerkinElmer, Waltham, MA,
USA)Z, 28 £2547] DMA-80(Milestone, Sorisole,
BG, Italy)Z &40l A&}t

2) BOIAE : TLC THEiEtol

TLC #EgelS $gt vFa2uteadiny2 "ty
P, URHAIEY 14, BF5I2ntE 2ol wet AIF st
St AY Az #EY 71 1 g2 BEs] Do methanol
(7—10)2 10 m¢ ¥ 1 602 7+ 223} &3 o} o5t
AHo= sigith A2 HRjow FHoF W F&AYdE Az
sto] FEHo 2 S}¢lrt o] A 10 WS HFIA=RTETIH Y
| AFHAFEA A7HE AA THE S d4 shql
t}. Z7l8ulE= dichloromethane - methanol - water(7:3:
0.5 TFHCZ 10 cm M b F2 A Ak 112
A B 105TAA 587 T T Z2A%Y oy vy}
AL A R ghE TESEA

3) X2k

[EE Y s e )

Az AP Tgetu=ebd; URtAIEY 28, AkAEY
of mat Al B3t Al&ell AR 1= Mechanical Convection
VS—1202DS3(Vision Scientific Co., Daejeon, Korea)<
AHEst A stat, #EY 7HRE 2~6 g2 BES] AF
3kl 100TCoA 5A1ZF B ARSI HA|AO]E A A%l
s F5Fol E Wi7kR] dRAI & 1 S S35t 8
FdFS AL st

g2 2

= 2 AESASE AP Tdgtul ek, URAIEY
28, A wet AR shieh Al ARERE A=
WiseTherm digital muffle furnace F—05(Daehan Scientific
Co., Wonju, Korea)?} Mechanical Convection VS—1202DS3
(Vision Scientific Co., Daejeon, Korea)2 AR&3sto] A3

sk,
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7) HPLC &3 Z20tE1F

HPLC EZa=vhead A4S 9skel Aopgeld 14
3 TReken Al HRERT AgrlolEakel, g B
zZ3te] AlE 3FYTE AR A= HPLC(Agilent 1200 HPLC,
DAD, TriQ MS 6410A, hanovo, Santa Clara, CA, USA)<
AMgslgon, A EFES 23T5E%X] Bransonic 8510E—
DTH(Bransonic 8510E—DTH/250W, 44k, Danbury,
Connecticut, USA)Z AFE3IHT BEA AL (table 1)+
Z2t,

AH9 Axe= EEFY 7T 0.5 g& A" Zot 70%
mthanol®} 100% methanol-S AMHE3le] & slgon, T
ZZ NS H|wEte] 70% methanolS &Lz AA &9

o}, o]} o] AARHE 70% MEE 50 mi= ¥l 302, 60+,

902-& ulw FESe] 60RO MY PO, 18] 2}
FE9. 2592 ARAZ 174 ol & F 0.45 m,

syringe filter2 o|3}sto] HHO = ARG st F29 &

Table 2. Condition of HPLC analysis

F2AE 47] Hste FFAZ Y2 formic acidS 0.1% &7}
3t 23} acetonitrile o] L3lE o, £ ZH|E Fo] By

stgch BAo] AHEE UVEPE2 210 nm, 254 nm, 270
nm} 365 nm< H|W AE3}IY 270 nmZ AR ¥, &
g AYL 4.6 x 250 m(5 m)2t 3.9 x 150 mn (4 um)E
H2 HESI] 4.6 x 250 m(5 m)E A7 st EEEH
© 2= tilianin, agastachoside®} acacetin 22} 1 mg¥S
#3}o] methanol(7—10), 10 meo] o] FEFEHoZ AL
shict,

8) %71|X1 2

nE AYAIE 3ukEste B3 #
Qt}. Student's t—testol Y&l FEALS %‘% 'P‘ﬁ
29} ul@sle] p € 0.05 o]AFel AL G20 = )\—E bl
A 39t AFRE EAZ2 798 SPSS ver. 12, 0(statistical
package for social science ver 12, SPSS Inc.,

IL, USA)& ARE-3te] A4 3FA T

Chicago,

m 2 I

1. 395 ANEZy
U AR FFES FE71ES Hol 5 ppm, Hl&
3 ppm, 7}=8©| 0.3 ppm, 2 AAE o] ‘211’\""02

ppm 22 EHoJglr}, EES] AuEF T 6~7EH T3 2070
o} 8~997% e 157 BE ARA 7|ES 25t 3
29 A== oy 4T HEEUTH(Table 2).

2. F2QlXFY : TLC sg&el

wEHO BANFUL AT DT A Y,
"FEAN BTG, L AR o A HolglA o

Instrument

Aglient 1200 HPLC—DAD-TriQ-MS(6410A)

Column

Capcell Pak C18 5 um, 4.6 x 150 mm

A: 0.1% formic acid in water
B: 0.1% formic acid in Acetonitrile

Time (min) Solution B (%)
10
Mobile Phase 15
25
15 45
21 85
25 100
UV 270 nm
Detector ESI- mode, fragmentor 150, gas temp, 350C,
nebulizer 40 m¢/min
Column Temperature 40C

Injection Volume 10 wo

Flow rate 1.0 m¢/min
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Table 3. Result of Heavy metals Test. (unit : ppm)
Harvest Time No. Pb As Hg Cd
1 1.53 0.08 0.01 0.02
2 2.97 0.22 0.02 0.04
3 2.04 0.13 0.01 0.03
4 2.33 018 0.01 003
5 1.56 0.11 0.01 0.02
6 0.06 0.09 0.01 0.02
7 0.46 0.08 0.01 0.01
8 0.62 0.09 0.01 0.02
9 0.59 0.09 0.01 0.02
10 0.55 0.07 0.01 0.01
June ~ July 11 0.47 0.05 0.01 0.03
12 0.42 0.05 0.01 0.03
13 0.33 0.06 0.02 0.03
14 0.22 0.05 0.02 0.02
15 0.49 0.05 0.03 0.03
16 0.20 0.07 0.04 0.05
17 0.21 0.06 0.04 0.05
18 0.19 0.06 0.02 0.05
19 0.13 0.05 0.01 0.04
20 0.18 0.06 0.01 0.05
21 0.21 0.07 0.01 0.03
22 0.22 0.10 0.01 0.03
23 0.24 0.09 0.01 0.03
24 0.20 0.23 0.01 0.04
25 0.91 1.43 0.01 0.14
26 0.32 0.13 0.01 0.03
27 0.17 0.09 0.01 0.03
August ~ September 28 0.14 0.08 0.01 0.03
29 0.24 0.10 0.01 0.03
30 0.15 0.08 0.01 0.03
31 0.15 0.06 0.01 0.05
32 0.11 0.04 0.01 0.04
33 0.12 0.04 0.01 0.04
34 0.13 0.05 0.01 0.05
35 0.13 0.05 0.01 0.05
Sample values are means (n=3), Statistical ananlysis were conducted by Student's t—test(n=3).
_ _— ot #EY methanol FEES USIARvtEIHIyo=
dichloromethane - methanol - water(7:3:0.5) Egtojo=z
= - - S . 10 em AN & LTS AT, EE S Ao A
: EPSSRE . - ge ofgl Jjo] v e RiZk B o7 whEe st &
Ack(Fig. 1).
™ 3. A=7F 33
#E#EY AzxAFe "dEugebd ogtek(yeh) Aol
£ BAIZE AR Al 13.0% ©l8t= A= o] gon, TF3ielnl
es ’ ‘TR 4R FopEop, 3} (e Reka o] AREolgA) ke FEold,
B E SRR} #E £ 7)) BE AT 2AT 2T 6~797 5
1 2 3 465 6 7 8910 8 ?—3}94 4§ 4.93~8.26% (Ho 5.82%), 8~9%7§L—’F§}-"4 %!
£ 3.88~5.38% (B 4.67%)E ZFEHUCH. #EES =4+
Fig. 1. TLC pattern of standard and methanol(7—10) extracts in A= A B4 TofstglZord QJstek(eh)FAaA, A+
Agastachis herba. (by sulfuric acid TS treatment, S A0l 13.0% 0|3} Bt} WA 2AME QTHFig, 2).

reference of medicinal plant materials, 1~10 : sample )
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Fig. 2. Evaluation of loss on drying in Agastachis herba. Each
bar represents the mean (n=3). Statistical ananlysis were
conducted by Student's ¢ —test (n=3).
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. 3. Evaluation of total ash in Agastachis herba. Each bar
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Fig. 4. Evaluation of acid insoluble ash in Agastachis herba.

Each bar represents the mean

(n=3). Statistical ananlysis

were conducted by Student's {—test (n=3).
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Fig. 5. Evaluation of essential oil content in Agastachis herba.
Each bar represents the mean (n=3). Statistical ananlysis
were conducted by Student's ¢—test (n=3).
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S Aat WEE AZF 12,93 &9 tilianin, 15.84 &9
acacetin®] = Eglom, 17,95 Ho agastachoside?] T
IE B39 o, tilianin acacetin®} agastachosideZ
B#EEAR Aot £4S 9 statt. 2449 peakel gt

tilianin 9] —.—7\PE‘E# m/z 491 12,[M—-H]|+COO", acacetin

o] Bx}#e m/z 283.00[M—-H] 22 T =9l o agas—
tachoside + m/z 533,11 [M—H]-+CO0O 2.2 & =53]
tHFig. 7).

EERO R2AEZZ Y-S AL ¢35} tilianin, acacetin
2} agastachoside 23} peak01, peak023} peak032 A
At Aejgo]ldS AASHAT. 2719 peake= THE A&
o] 7+ glol FZsHA EElHe AL AT 4+ Aen,
tilianin, agastachoside®} acacetin® 3719 93E &Qlg
+ Ak, o5 HESAZE RT)H A FEA1ZE (RRT)=
B3t A3} RSD7} 0.1% ©]3} ¢l Ao 2 YElttH(Table 4),

Zo] 17| Aol 83t ZeF 1 ARE REESE BF
AEzEadE Ao A4E REAARZETYL
table 5yl A UEtd v} 2}, AdE &R Z20UY
B g Fgko] AR A 1T 5= itk Fojx =
FAEZRTY o]&sto] £o] H7] A A7IY 69 FoF
78 Feol 83 #EF 207) AES Fo] T= A7 =8

LS RENRE FE39 270 nmojA ARntEIY ot 8 FolM 9Y ol &3 EE 15719 A=l st
54T At (Fig. DI 23k, I 2obd A2s 24 EE w42 e
x10 2 |DADT = DxSigeZT0.4 GH_100_06.0
2] 12,933
o~ 1
._22_2_
= \ 2 3
1.75.
1.5
‘2?: 45353 \r x
D-;:: i 19,967
”—";‘; 1.980 7633 aoedfl, 10807 L o 17853 1287 L 21,650
= .9

1 2 3 ] [ [3 7 [] ] 1 1

12 R 15 16 17 18 18 = 2N =2 2= A

Response vs, Acquisition Time {min}

Fig. 7. HPLC Chromatogram of Agastachis herba.
UV 270 nm/ peak

> tilianin, peak?2 : acacetin, peak3 : agastachoside

Table 4. Retention time(RT) and relative retention time(RRT) of tilianin, agastachoside and acacetin from Agastachis herba.

Compound Bl
1 2 3 4 5 6 Mean SD RSD
Peak 01 9.45 9.44 9.45 9.44 9.45 9.44 9.45 0.00 0.05
Tilianin 12.95 12.95 12.95 12.95 12.93 12,93 12,94 0.01 0.07
Peak 02 14,01 14,01 14,03 14,01 14,02 14,01 14,02 0.01 0.05
Acacetin 15.86 15.85 15.85 15.85 15.84 15.85 15.85 0.01 0.04
Peak03 18,02 17.98 18,02 18,02 17.99 18.03 18,01 0.02 0.10
Agastachoside 17.99 17.96 17.96 17.95 17.95 17.95 17.96 0.01 0.08

Compound RRT

1 2 3 4 5 6 Mean SD RSD
Peak 01 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.00 0.09
Tilianin 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Peak 02 1.08 1.08 1.08 1.08 1.08 1.08 1.08 0.00 0.09
Acacetin 1.22 1.22 1.22 1.22 1.23 1.23 1.22 0.00 0.06
Peak03 1.39 1.39 1.39 1.39 1.39 1.39 1.39 0.00 0.12
Agastachoside 1.39 1.39 1.39 1.39 1.39 1.39 1.39 0.00 0.08




Table 5. Standard chemical profile of Harvested after flowering
period(June~July)

i)
r
ik

5 4.55~7.61% (Bt 6.27%)2 SHE U, E3H, AHE
84319 Aol 6~T8% 7 B 0.43~1.62% (B

Compound Average Median T 0.78%), 8~997 23t - 0.46~1.44% (Bt 0.78%)
peakl 127.20 128.11 2 Z2H= & g AELAIEL Tojstul=ofa ogter
Tilianin 1897.54 1895.94 BePFARY FHLe BE BEFE o0 2AE
peak? 188.23 188,19 EY ARTFE 0.3 nl oHOE Mol glov], Fol
Acecetin 318.48 320.07 7] A2l 6¥ F&5FEH 7€ S 8% AR 1H, T,
peak3 1236.58 1238.04 15113']_’ 17113']_’ 1993} 20 A LSt A|ZA 0.2 M2 FA

Agastachoside 309,52 309.72 fojgtnl=rerd oater (A eh i+ Ea %, 7IEFdEY 1A &3
: Tilianin
A “ Peak 01 Acacetin p_ oy a3 Agastachoside
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Fig. 8. Overlapped HPLC Chromatogram of Agastachis herba.
A; Harvested before flowering period(June~July),
B; Harvested after flowering period(August~September)
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