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AP FriiEd F O FELR 2243244 7
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< # 3 3 (PLANTAGINIS HERBA )

CHRER AR

(- ) HPLC &k B2 K78 4=
Shimadzu LC-2040C 3D ¢ 7 Quaternary pump ~ Autosampler ~ Thermostatted
column compartment ~ Diode-Array Detector ; & 17 ? 1+ COSMOSIL 5C13 AR-
II-C18 Column (250 x 4.6 mm, 5 um) °

(=) UPLC kB2 K178 4=
Waters AcQuity Ultra Performance LC» # 7 Binary Solvent Manager ~ Sampler

Manager ~ PDA Detector ; £ 15 ? 1. Waters ACQUITY UPLC® BEH C18
Column (100 x 2.1 mm, 1.7 um) °

I REREER AR

(=) 34
z #(99.9%)pE p »t Sigma-Aldrich ; ? f#(HPLC grade)rp ** Merck ; Ay i
PR >t Merck 5 ® Rt p *t Fluka o

o

(=) HE x5
T2 5L E-bEH (Verbascoside) » BEA T8 L4 F LG U2 B R
98% 14+ o

T~ AR

(=) B ix j’;,«“gx;%ﬁ_gg.,_%
s R 30 0 AP 1.0g0 B SOmL3s g ¢ > BEapie
> 40%7 %~ 60%7 fF ~ 80% ™ FE & 15 mL o A2 g iR T dZ(# 5 300
W4 5 40kHz) 30 4 48> ™ No. 1 Jg i g > P ijai 0 3% 3 £ 18 /ju(Syringe
filter, PTFE0.22 pm) » ¥ {7 o & - 10 pL 2 » § »%it ik 4p & 45 & (HPLC) -
MErpliRE L E § 2 R R 'F\;?:#%‘T—‘fﬁ; 4 g 4 It
PR o

EPEN L3
BRI R S A(E T 20 855 5)9 1.0g 0 B SOmL e ¢ o
Fide » 60%7 Fi 1SmL o AZH 4R ASE(5 5 300W o 4 F 40kHz)30 4
4 11 No. 1 Jg ik » ik » 4 3 £ 4k (Syringe filter, PTFE 0.22 um) -
T o & 410 uL i » HPLC > AR A E4F F 33 2 § R 5B~ 24k



RS ARERR 2 FE AR E R

(Z) #$REESZR
B PR 5L SRy 5.0mg 0 4e 10mL 9 60%® fR & #F 1 mL
7L BT 500 pg et SRR R 0 X0 60% 7 R D 20 pg/mL
a@i’%\'?‘fﬁ@ﬁ—%wm/l °

() &g ik
BREAET A S R (GBS 20 %) 9 1.0 g0 B SOmL 4§ ¢ o
Fide » 60%7 R 15mL > 423 4R I AUL(# & 300 W » #7 & 40 kHz) 30 A
& > 11 No.l Jjgiilig *» Poigik » RANAS LRI 20 EH R H >
50 mL 7 £#L% > 4 » 60%7 f5 3 % & » # 3 £ 8 /a(Syringe filter, PTFE
0.22 pm) » 7

() Pz
b ) Er e B PR AR BOA R S 6 A R 10 ul o 2~ HPLC » ip) 2o
PR WA BRI SRR R TE o

(=) ®wEMR
Bpgen B BT H R 58 A4 % R £ (500 pg/mL) > 2 60% 7 fE
Bzt .ﬁ?m{%-ﬁ%\wla 250~125~100~50~20~ 10 ug/mL ek 2 504 7% o
MR AP 10uL 4 Wi~ HPLC i (7 28 A 47 > I * 8 2 % 5
iy p)frik &2 kR )it eiF & RFRINL 225t y =
ax +b 22 3p Bl A # R? o

(=) # % B 5%
SR S 20 pg/mL 2 $HREEE SR iR S 8 S B
W% 5 A S 41 RO HIBEL .

() TSR LR
LEAFM P p- 33 TR T B A TR Bie 53 1 d
2T EEE S wlém%ﬁ;‘%%* VREHRR) R L R £ (%)
ipth o FdAREHRRE L o
20 P - 0 BTADEEME A R TI NI EH e SR WH
G TERIH SRR A8 052481624 ] PR T 1
LEEERE R ff S At ROAPEHREZ o



(4 ) pE e LR R IER

. 18 #]4&*(Limit of Detection, LOD) : #-2 fvik & 2 -3 =03 it 7 474FfF

l'};%%’i;’a—;% s =301 E]%\/%)i ’ ‘Fr‘» '5 /H’E‘;K\I\:'vp B o

2. T & fé‘?(Limit of Quantification, LOQ) : #- Fvjk & 2 3 &3 it 7 474

B DRI 2100 PE2ER (v AR EIUR P E o

(£ i tew fo sk

Poo drt BB HE BT 2RI A S o & R 0.2
g A El4e r 1 mL 5t i3 %(1.5 mgml) » ¥ die &3 WE S 2
e TRl T_o

(- ) HPLC & {715 &
1. &+45¢ + COSMOSIL 5C;s AR-1I-C18 Column (250 x 4.6 mm, 5 pm)
2. ¥%&pLAE 1 UV330nm
3. ;i ¢ 1.0 mL/min
4. R R 135°C
5.2 ~% 1 10uL
6. #HAp -
¥ ¥ (min) 7 A% (%) 0.5%¢ pa(v/v, %)
0 35 65
40 35 65

(Fz) 483 graa '%‘?Hiﬁiﬁdi

B 1047 g T8 :éé:*"f 'Z:’Fﬁr'r'/pni’gﬂ"g_’ ?i%*ﬁr%’/?/ﬁ B~ L 10
WL 8 3 £551 ~ HPLC » #8308 6 ff 2 ai | 2 232 5 8 55
WA E -

(+=) F2ai4es2 UPLC g 47 ik
1. %17 # : Waters ACQUITY UPLC® BEH C18 Column (100 x 2.1 mm, 1.7 pm)
2. Rl E 1 UV330nm
3. sri# 0.4 mL/min
4. FHER 135°C
5.4 ~8 11l
6. #d4p
P ¥ (min) " % (%) 0.5%2 F&(v/v, %)
0 35 65
10 35 65

10
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(- ) fB3 & EFE# 2 HPLC & 47

F G PR 818 A e m £ BUCHEH IR S (- ) -

300
250

] ko *:-‘"1} e
200 = ,L.\]"-—/y%'t‘]‘

150 /

100
SW‘_J\\
o]

T T T T T
0 5 10 15 20 25 30
min

Bl- ~ & SR HE 503 % 2 HPLC & 17 ]

(=) &T8m L& 52 HPLC & 17

400
A ﬂl%f"f
] = F
300— /
200
100—
0 T T T T T
0 5 10 15 20 25 30

WFGHER 815 ABAMA T D DT FH RS S SR (
D) FEHHA TR 2330 £ FF (DA 1080 5k j i R
T'\P\ o

B=- -7 8T8 % ¥ B4k 52 HPLC & 49 B

(Z) Bt EBpami

TL60% 7 ik 5 A HRPE 0 FUEHE R AT S SO el % 6
% o BEE 60% T fF G B iE FER AL o

- 2 RIBREEFILR

4 GBI 5 ik
40% 7 fs 5820364

60%"? fit 6330625 v
80% 7 f% 6241053
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(2 ) B it ¥ B o™i
BREA RO AL ¢ WS IR E R 2 (5 40 98%)

IR T L) L Rt S

60% 7 f% 5 P~ L s »%ﬁﬁ/ﬁtiémf
% 1= 5057447
¥ 2= 2265064
* 3= 371984
¥ 4= 116870
5 5 = N.D

(1) Jfﬂ—?wt “1‘%%’1‘6‘%%@%

S R RS SRHOR E B R AT 6 hE R E(y)UTE I i
R AN L y=22292x-22659 > R2=0.9993 » & 7 kA & 10-250 ng/mL
24 ﬁﬂ%ﬁl'ﬁ_ﬁ;@ lfﬁ(gl:.) °

~=t \(mb

6000000 - N
5000000 L Y =22292x 22659
R>=10.9993

e 4000000
Y=
'8 3000000 -
o
= 2000000 -

1000000 -

0 L I | ) |

0 50 100 150 200 250

JE B (ug/mL)

Bl= ~ = EEH 2 e £ AUF

%" =7 :u..f“"k%ﬁ Jfﬁ% 4;11 ﬁg_

AR 5 JE B (ug/mL) S w S e R?
L BTy 10-250 y =22292x — 22659 0.9993

(=) HHRRBR
FoFEAT 0 1 HPLC & il % & 14 = ECBEH %
Bz APSHEE L 5 0.15% 0 ok Suip * B R o

12



(=) EAFEAETLRER
FoFERT 0 {1 HPLC & iF i hE 4712 24 > £ BBy £ 47
Pz AR$HER L 5 1.95% 0 & Stii % R RPN o S BT A 24 ] pER
R R APEREL 0.77% $1 L8] 0 FATF HREAIEE A 24
PRER R PR S LR

(™) BRHERE LR ARUER
LEORY SRR 0.05 pg/mL (Ble) > LE#ETE 0.1 ng/mL (H

o

=g
N

mAU

205 : ‘ : ‘ ‘
0 5 10 15 20 25 30
min

e~ = BT 2 PR R 47 )

OESREY v IS S LU R

Fow o~ AIEHBA T

e iR % . ~ R
R R.SD. (%)
#BAE (=5 20 pg/mL 0.15
g4t (n=5) ¥ &% it (No.2) 1.95
BT (n=6) ¥ &% it (No.2) 0.77
i R (n=3) 0.05 pg/mL -
TE &' (n=3) 0.1 ug/mL -

13



(1) HAew e F F5%
LR TR w2 93.9%  AREIERE L 5 1.24% -

T F BRI A TS

5 BHAEE | 73 E | rE | BIEFE | wicF |[Tiwfd | RSD.

o (2) (mg) (mg) | (mg) (%) (%) (%)
1 0.20 1.2074 1.5 | 2.6161 | 93.92
2 0.20 1.2074 1.5 | 2.6168 | 93.96
3 0.20 1.2074 1.5 | 2.6405 | 95.54 93.87 1.24
4 0.20 1.2074 1.5 | 2.5913 | 90.26
5 0.20 1.2074 1.5 | 2.6125 | 93.67

(+) £%7 T2 &0z LR T
10 34T 8w B &tz 3 &R s * (J0 % &)dod = 917 0 £ B
785 0731-1.501% » 23k T 2 % %—fﬁﬂmﬂ AR EAES
3 04% o T8 45 i £ r?:qt%ﬁ £ 3-8 A M 3000 (F % E S 4448) o

Fo A BT FHR S LS BB E

%4} %25.(No.) 4 Wﬂ%ﬁ z 2 (%)
1 (NA) 0.954
2 (ND) 0.757
3 (NH) 1.251
4 (NJ) 0.731
5 (NS) 0.839
6 (CF) 1.199
7 (CH) 1.248
8 (SB) 0.738
9 (SUB) 1.501
10 (SUC) 0.861
T 5 E+S.D. 1.008+0.271

14



(+-) T2 % FFH2 HPLC 4 = Bl3# o =
Brl0 47 BT 8w X B R S30R E 10 uL &k 0 i {7 HPLC 4p

Sl = s e
1. & 47 ¢ * COSMOSIL 5Ci5 AR-II-C18 Column (250 x 4.6 mm, 5 um)
2. ¥ pIAE UV 330nm 3. ;i ¢ 1.0 mL/min
4. FHUE R 135°C 5.4 ~% 110l
6. ##4p ¢
P ¥ (min) z 3% (%) 0.1%® ga(v/v, %)
0 12 88
35 13 87
45 15 85
60 20 80
S
u¥%100,000) /
¥
90
10
810
9
70 A
N\
JL}L—/%/\—‘/VE
6,0 7

10 \ 2
| W PN N
M
o

HH'\H'\H'\H' ' \'HH'\\H'H\\'\\H'\H\'\\\\'HH'\H\'HH'\\H'H\\'\\H'\H\'\\H'HH'HH'HH'HH'
2.5 5.0 7.5 10.012.515.017.520.022.525.027.530.032.535.037.540.042.545.047.550.052.555.057.5mii
Bl- .~ 10 34T & 5 3 Z4f 2. HPLC 5 = Bl +¥

15



(+ =) B 5= 5Eiomi2 UPLC & f7
WG R 231 B £ RO RE Serl (] ) -

-:),3—:)_; ;t ‘ti?':fi’;% ﬁ—
oz
2 o20] //

LREE
cos]
o004

T T T T T T T T T
DoD 100 200 30D 4 D 500 [l ] T.00 80D 500 10D
Mnutes

Bl= ~ & ESBH R 503 % 2 UPLC K 47 B

(+=z) 3 e Td i &2 UPLC & 17
) /%Jpj’:ﬁ'u& 239 T 5 ¥ B ¢ LB _}%ﬂm}j\@(r‘] ) o

0.50

] Cay ae
o] £ AR
0.30{ /

0.20—

0.10—

O. OG
T —— e e e T — T T
0. OO 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

(Fm) < EIHTA S 5  A T BEG R

A+ 38 1 CoH3eO15 5 &+ & 1 624.6 5 Y38 142-144°C 5 9 ¢ % o

(£1) = ErEmifmsit

HO:I::I/&QVJkON “OH OH
o, O

HO “

HO “OH

OH
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(+2) £ EEBEH 9 'HNMR B3#

EEREEES
ﬂﬂﬂﬂﬂﬂ

“ | l
ﬂ, hull h@l ULJ kL .

T T T T T
5 a4 3 2 1 ppm

i b o e it - - o i
.97 3.801. . 2.1 2.0@.8%5.85 3.78 07

B4 ~ = &Y 'HNMR §3#(CD;0D)

(4= ) = ErHH e C NMR Fl3#

T T |

,,,,,

T T T T T T T T T T T T T
160 140 120 100 80 60 40 20 ppm

B~ - £ &M °C NMR 3% (CD:;0D)
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(£ ~) £ EfoHEH ¢ ESI-MS B3#

D:\Xcalibur\...\YHC13-62-3_210421173826 04/21/21 17:40:46

YHC13-62-3_210421173826 #124 RT: 1.20 AV: 1 NL: 1.29E7
T: FTMS - p ESI Full ms [200.0000-3000.0000]
623.2010

-
©o o
Ll lLLS

[M-HJ

v

o O O N N ® ® ©
3] ? a o o ? a2
ATl T lo Do T

N
(3.

Relative Abundance
» 1%
I?I 1 ﬁl 1

624,204

w W
(3.
Ll

SN
Illﬁllllcrlllmll

P
hi

625.2075
637.1806
645.1830
581.9834

s ss01510 %7199 699.2170
575.1856 : 600.3326 6211858 ‘sze. 107 ” ‘ N 669.2088 g3 154
] LA | l.‘ - I|I 11 I .
0

o

pb i

T ]} L L L L L UL L TT 1 || 11 T TTTi (T rtrrrtrrrrtrrrr]
0 570 580 590 600 610 620 630 640 65! 660 670 680 690 700
m/z

o

8

B+ - ~ £ BTk ESI-MS Bl3#

(44 ) & &i=#H S FTIR Bl¥

!
|
| <5
‘ 28
S
=
=
8_%5
o g3
g g8
o o %
U ‘. ﬁ ©o
|
= © 5
2 33/‘\ S5 =
S QSIA ‘8 § ©
-~ T 8o ¥ =
o oxy
83 T8
- ban
E
4000 3500 3000 2500 2000 1500 1000 500
Wi (em-1)

Bl -~ L BB FTIR B3
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S L) S EEEHUV R

mAU

125

100

200
é//
1218
331

75
50

25

o]

T T T T T T T T
200.0 225.0 250.0 275.0 300.0 325.0 350.0 375.0

B+ =~ L AR UV B

D) SRR E B8

3 OH
4
f OH
<
%=~ LEEBFOE - BT F =4 (CD;0D)
position ou (600 MHz) dc (150 MHz)
1 - 131.5
2 6.69 (d, 2.4) 117.1
3 - 146.1
4 - 144.7
5 6.67 (d, 8.4) 116.3
6 6.56 (dd, 8.4,2.4) 121.3
7 2.77-2.81 (m) 36.6
8 3.70-3.74 (m), 4.02-4.04 (m) 72.3
I - 127.7
2’ 7.05 (d, 2.4) 115.2
3’ - 146.9
4 - 149.8
5’ 6.77 (d, 8.4) 116.5
6’ 6.95 (dd, 8.4,2.4) 123.2
7 7.58 (d, 16.2) 148.0
8’ 6.27 (d, 16.2) 114.7
9 - 168.3

19



1
o
37
4
-
6
1
oo
39
4
e
6

437 (d, 8.4) 104.2

3.37-3.40 (m) 76.2
3.81 (t, 9.0) 81.7
4.91 (t, 9.0) 70.6
3.50-3.55 (m) 76.0
3.50-3.55 (m), 3.60-3.63 (m) 62.4
5.18 (d, 1.8) 103.0
3.90-3.92 (m) 72.4
3.55-3.58 (m) 72.0
3.28 (t, 9.0) 73.8
3.55-3.58 (m) 70.4
1.08 (d, 6.0) 18.5

4(Multiplicity, J in Hz) in ppm.

20



sl kg
N N N

Ve

~ o~ o~

: PLANTAGINIS HERBA
: Plantago Herb
S A BT #+ Cornaceae &4~ T # @ Plantago depressa Willd.2z_ §¢'% >

' &EA R [FFZ11(44Y 8L 5252 2021) v
— Ak 1.0go 47 10 mL o 423 k4R F 30 &
b8 B R A ARANTRH ImLR2ZBiE T
SR e
[552 02 2] (7 &4 A 2 {eREFL 2020)
—BAEE A 1.0g 4?10 mL o A2% h4EF 30 A
8 Wi PRRITAR&ERIR
[F2223](H B EHEES AP )
— B A SR 250 4 6097 A 10mL > 425 IR 15
LdB o Wi PR IT AR SEBIR o o

RS R P~ 2 @ 3§ (Plantamajoside) ~ £ &= 4% H (Verbascoside) ¥t

% R RBEES LTBEAAE ImL g 1L0mg S5 0 (73
AR R R

& & 1  HPTLC silica gel 60 F2s4 » 10 cm x 10 cm ~ 20 cm x 10 cm

BB A [BRA11(L87 #2520k 2021) (¢ F4 AL frR
Z 2 2020)
—co e fig TR TRk (18131150 10)
[ERA2](Hn" EHEES L)
—co e fig e fig PRk (18130150 10)
[Ema3) (p 7R
_ag;aga:ﬂggzﬂﬁ/g:fk(18:2:1:1)

B F # 10cmx10cm~20cm x 10cm

B B OEBRFLIGF IS A4+ FEE > EFEREScm -

B &R R ECfS o BT AL 254nm % 3k £ 365nm 2 ¥ HER

5 ARAR -

21



S FRERZRARRGE

5% P 110/05/13

¥R R (RH) ¢ 52%

EART):253°C

[EEH3)(p RS —c ey "M @k (18:2:1:1)
—HPTLC # * %(254 nm)#4

—HPTLC ¥ ¢} % (365 nm)i& !

K% R LISER o
1:23 “ # % (1.0 mg /mL) 122250l
4-556 £ BLE#E 4 (1.0 mg /mL) 1>2>5uL
7-8°9 Wiz 6 [552 2 1] 1-2>5uL
101112 a6 [553 2 2] 1>2>5uL
13-14> 15 Ak 6 [5573 2 3] 1>2>5uL

ERFZIIRFZLREBRY VLRI RN BB R 22w Ha
MR FLEAEY kA d e BFL [F222 1]
BREAE A B R 2ul o £ BB 2ul o R [FE0 2

et
[\
S

22



IO B ER

F 5% p ¥ 110/05/13

iR ¥R (RH) © 52%

B (RT) : 253°C
[EEH 1)(4%Y F2 5w im2021) (¥ £4 £ frREL 2020) —2 i
o figt PREC PRk (1I8:3:115:1)
[52= 2 1) (4£48° 9 5w ix2021) —HPTLC % *F k(254 nm)# 1 (
B F Reie i 0490 £ BB RAE S 0.64)

[55k 14 %Y #2 %w 5 2021) —HPTLC % * % (365 nm)f 1 + 2
TH RAE S 0490 & EEHF RS 0.64)
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(BB 2] (k7 EHIEER A p) —e o it o fiF: 7ok (I8¢
3:15:1)

(552 1] (47 4 5w 5 2021) —HPTLC ¥ * % (254 nm)f 1+
B Reig 5 0.45 0 £ ELiSHEH Ry 5 0.61)

[5552 1] (447 %2 5w 5% 2021) —HPTLC % # % (365 nm)k 21 (~
B Reig 5 045 £ ELiSHEH ReE 5 0.61)

24



[EmA 3] (p FRE)—e e "@m: "@: -k (18:2:1: 1)V
[52 52 1] (%7 22 5w 5% 2021) —HPTLC % ¢ 5k (254 nm)# 2 (=~
BB H RE S 0320 £ BB RAE S 048)

[55=22 1) (4479 #2524 2021) —HPTLC % ¢ %£(365nm) # 21(+
BEH RS 0320 L EFEHH RE S 048)

1 : Blank 45 &EBRO6
2:%2"1:&’%%’{ 6 : Spike
30 R

ARG R [ 1] 35 ZERBA YT e ST SR
MR R A BB PR FIREE Y ik AR [B
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F 5% 1 110/05/13

B ¥E R (RH) : 52%

HERT):2537C
[ERH3) (FFBRP)—c@ef efm: 9p -k (18:2:1:1)
[5522 1)(4%° 82 5w [F52-22 1)(287 &L 52k
2021) —HPTLC ¥ & k¥ 2021) —HPTLC % ¢t & (254 nm)#& !

e e I

[52=2 114 %7 &L 5 v R
2021) —HPTLC * ¢} & (365 nm)# !
v

1 : Blank 455 53R 6
2:%;"'7&7':%}’ 6 : Spike
3 £ E:.a?:il’%:‘ﬁ‘

ERELR S N 1t k(254 nm) & K b k(365 nm)tkAR 0 IR B A Sz iF
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TN LRI F R EH R

F 5% p ¥ 110/05/13
o3 A (RH) : 52%
B R RT):253°C
[BER#3)(f FRF)—e By @ 9@ -k (18:2:1:1)
[55=2 1] (447 %2 % v % 2021) —HPTLC
(1) # ¢ (254 nm)#

(2) % *F %(365 nm) 4

~ % % %(1.0 mg/mL) 10 11 | #5357 4 (N))
i %4 (1.0 mg/mL) 1213 | ¥ &ia:% 5(NS)
4>5 | w&BIR 1T (NA) 14 Spike (1 &% i 6)
’ W &% % 2 (ND)
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(5

£

(1)

%,

M) —e fe fia :
Bk 1] (4 %Y F2 % e 9k 2021) —HPTLC
ke b k(254 nm) s !

Evﬁjgj

vAE ok (18:2:1:1)

(2) * b %(365 nm)# !

Blank 8°9 & &% % 8 (SB)
+ @ % (1.0 mg/mL) 105 11 | ¥ &% % 9 (SUB)
*‘*’Cf}%ﬁ*(l 0 mg/mL) 12> 13 | #%& &% & 10 (SUC)
4> ¥ &% % 6 (CF) 14 Spike (# &i% i 6)
6> % &% % 7 (CH)
GwmagEk i [F522 1] 2 [BEA 3] >3 Ersdpdfd < &3
% L

SR Tk g id 0 b £(254 nm) 2 b (365 nm) T R ARG IE o
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