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| ABSTRACT |

Effects of Herbal Medicine on Breastfeeding
- Analysis of Marker Substances in Saenghwa-tang by HPLC and LC/MS/MS -

Ka-Young Park, Ah-Young Lee, Ji-Hye Ban, Jung-Kyung Park, Eun-Hee Lee
Dept. of Korean Obstetrics & Gynecology, College of Korean Medicine,
Woo-Suk University

Objectives: We took breast milk samples and analyzed them using HPLC and
LC/MS/MS, to evaluate the effects of taking Saenghwa-tang during breastfeeding
on breast milk.

Methods: The study participants were 20 lactating women who admitted in Korean
medical postpartum care center. Breast milks were collected from paticipants who
have been administrated Saenghwa-tang for more than 3 days. We used HPLC
and LC/MS/MS for the determinations of amygdalin, liquiritins, 6-gingerol, decursin
and decursinol angelate in Saenghwa-tang.

Results:

1. Participants’ MeantS.D (standard deviation) of age is 31.05+1.96, and 15 participants
had normal delivery and 5 participants had cesarean delivery. 12 participants were
primipara and 8 participants were multipara. MeantS.D of lactating date is 9.4£0.94.

2. Using HPLC, we learned LOQ level peak that matches the peak retention
time of standard components of Saenghwa-tang was not detected from 20 breast
milk samples.

3. Using LC/MS/MS, decursin of Angelicae Gigantis Radix was detected from
HMSP 02, HMSP 04, HMSP 06, HMSP 11, and the each concentrations are 16, 2,
64, 11 ppb. Liquiritin of Glycyrrhizae Radix was not detected from HMSP 13 ~HMSP 18.

Conclusions: Data obtained by this approach shows that this method is reliable
and suitable for determining the safety of taking Saenghwa-tang during breastfeeding.

Key Words: Saenghwa-tang, Breastfeeding, HPLC, LC/MS/MS, Herbal medicine,
Marker Substance
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Table 1. The Composition of Saenghwatanggagam-bang

Herbal medicine Pharmaceutical name Amount (g)
w O Angelicae Gigantis Radix 16
il = Cnidii Rhizoma 12
DB Zingiberris Siccatum Rhizoma 4
BE - Persicae Semen 4
KH=E Glycyrrhizae Radix 2
AR Melandrii Herba 4
AR HE Akebiae Caulis 4
2 OW Lycopi Herba 4
ORI Junci Medulla 4
YNGR Glycine Semen Nigra 8
wOF Scutellariae Radix 4
ZH K Mori Cortex Radicis 4
o Eucommiae Cortex 4
& Br Dipsaci Radix 4
EPSE S Paeoniae Radix 4
A Cyperi Rhizoma 4
w 1= Amomi Fructus 4
. Rhei Rhizoma 2
Total 38 ~54
5 HEfeEmEs e 543 2 54 717 Alol| A 12A] Abolel] = A} YN ZE
GRS S 1A %%kii 3leq, =715 }ﬁﬁ}ﬂ‘/} £o03 F fuk9
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Fate] AR A AT ool AT
A7k B A ¥ dolE zdz A
A A ARAA 20T JETel 1

@© zA A <F

ZFLY 2 fRrzFE S99 diluent
2A AREE7] A8 W AATEHE ol
3lod deionized water®} methanols Z+7t
50 m1¥ 34 % 100 ml bottles] ¥ 32 5
&<t sonicationdted 50% methanol
(v/v)& Azstdet. 24 Aok
oA ®BHsF, AR 7EE ZA
F7to 2 Fglct.

AlZe] &
A AEE ZF 9F 20 mlE 3o
50 ml conical tubeell %31 ethyl acetate
10 mlE #7hste] A & 5
2 4T A 108 T dAE=383
=Y F dAFS FHst AaFEsa
2 o) ¢F (0.2~0.3 mlell 50% methanol
LA (v/v) 0.6 mlE H7lsled F £=
1 13000 rpm. 4ColA 5% S YA
ste] 15 ulE HPLCel F4sts=. =
EXFFO 2 amygdalin, liquiritin,

I G
% °

2 © o ro op

b
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6-gingerol, decursin, decursinol angelate

= pg/ml 52 1, 2, 5, 10, 20 pg/mlel
3] A 8led ALE-3lolH

® HPLC 7171 ¥ ¥4 =4

AE EAE ¢ HPLC 7171% Agilent
1200Series(USA)Z, Automatic liquid
sampler(ALS, GI1329A), Binary pump
(GI1312A), Multi-wavelength detector(G1365D).
Thermostatted column compartment(TCC,
G1316A), Degasser(G1322A) 5 AH&-3}
o, A~ZEg o] Chemstation(Agilent,
USA)& AH&-3Fad .

HPLC #A4<& 98 A3 AR
PhenomenexAHUSA) 2] Gemini-NX C18
(5 pm, 3.0 mmx150 mm)E A&} 1,
48 25 25T=2 FX3tg9d. 452
0.6 ml/mine & 343, FY=2 15 ulgd
o}, o] 54 & (HPLC grade)#} acetonitrile
(HPLC grade)& &83led AHE-3F31 L,
4 ¥]$€<2 0-5 min(3. B). 5-15 min(3
—20, B), 15-25 min(20—35, B), 25-32
min(35—40, B). 32-38 min(40—45, B).
38-42 min(45—60, B), 42-45 min(60—
60, B). 45-50 min(60—3, B)Z AA =<}
37, gradient elution ®WH ez £259g)
o UV 32 7 A& #HE g3
203 nm=Z AA = e (Table 2).
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Table 2. HPLC Analytical Condition of Marker Substance in Saenghwa-tang

Column

Phenomenex Gemini-NX C18 (5 pm, 3.0 mmx150 mm)

Acetonitrile: water

=25:75-68:32-25:75-25:75 (gradient elution)

min DW(%) CHsCN(%)
0 97 3
5 97 3
. 15 80 20
Mobile phase 95 65 35
32 60 40
38 55 45
42 40 60
45 40 60
50 97 3
Detector UV wavelength at 203 nm
Temperature 25C
Flow rate 0.6 ml/min

Injection volume 15 ul

@ LC/MS/MS 7171 & #A4 =7

AR A 2e] F7F ¥4 $3 LC/MS/MS
7171 WatersAH(Waters Corp., UK)<2]
ACQUITY TQDZ. Acquity™ Ultra
Performance LC system3 Acquity™ ™
TQDE FA L2 3= systeme AH&3}
At £ZEFelE MassLynx 4.1
Empower™ 2 system(Waters Corp., UK)
< AbgEtodeh. Bl o] &% UPLCel
A48 AR Acquity UPLC® BEH
C18 Z52o2 21 mm WA 50 mm 2
o]l 2™, pore size= 1.7 umAt. °]F
27 01% EZFAF S5HA)H
01% EFAE 7T oHEYER &
N (B)ZE FA =] gradient ¥ WS
Abg-stodet. §m) ¥lE&2 0-4 min(30—
90, B), 4-4.5 min(90—30, B)E AA =

Aot 42 0.3 ml/mine & g3, F

o

YF> 5 plAdh

LC/MS/MS £4 =712 MRM(Multiple
Reaction Monitoring) mode®ll ] monitor=
gl e, ESI(electrospray ionization source)
interface”t AH-&-E %Atk Decursin 42
positive ion modeol A, liquiritin &4}
negative ion modeoll A =3 3}e] F<ls}
%t} Profile ® °lE]l& m/z 50-12001 A
scanning3t 2™, decursin® o3}
monitoring< m/z 329)229% liquiritin®
°]-=3} monitoring< m/z 4172252 &
?ld}el e}, Desolvation gas® A AE A}
431902, decursin 45 $13 collision
voltagee} energy: 77+ 349} 28¢]%1oH,
liquiritin ¥4 $] 38t collision voltage2}
collision energy:= 2tz 349} 220]¢it}.
ESI source temperaturex 120CE A=A
=4
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Table 3. LC/MS/MS Analytical Condition of Marker Substance in Saenghwa-tang

Column

Waters Acquity® BEH C18 (1.7 um, 2.1 mmx50 mm)

0.1% Formic acid in water (A) : 0.1% formic acid in aetonitrile (B)
=30:70-90:10-90:10-30:70 (gradient elution)

min A B
Mobile phase 0 70 30
4 10 90
4.5 10 90
5 70 30
Temperature 25C
Flow rate 0.3 ml/min
Injection volume 5 pul
MRM Ton Mode Specific Ion CV CE
Mass Condition Decursin ES+ 329 > 229 34 28
Liquiritin ES- 417 > 255 34 22
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19l A BMIE 26.5142.38 kg/m’e] <l
oH(Table 4).
3) Z5 AFH ABY

A ARRe] B AHE RS 19

_?‘_ll

o Hutel g BE] 94+094Ye] o] Folx o
24 8ol FHw 119l Al sl
A2 HE 65510580 o] Folx e
F 2 4ol o 8LA o Al

& b

o)
H

2R

Table 4. Characteristics of Study Subjects

Characteristics Mean+SD Min? Max®
Age 31.05=1.96 27 34
Height (cm) 161.29+4.11 154.2 169.5
PG¥ 59.4+7.84 44 77
Weight (kg) GMx 72.45%4.95 64 81
Initial® 68.79£5.01 59.5 78.3
PG¥ 22.85%3.09 16.3 30.0
BMI (kg/m?) GMx” 27.9+2.37 234 32.5
Initial® 26.51£2.38 22.0 30.7

Values are number and mean*standard deviation (SD).
a) PG (Pregravida), b) GMx (Gestational maximum), c¢) Initial (In admission day),
d) Min (Minimum), e¢) Max (Maximum)

2. HPLCel &% 2§ A =9 £4 FEAe| W chromatogram< wh5-3 7
AEALG IS & 583 ALRC A A oh(Fig. 1). E2AREe] 712 A 7H retention

At 249 AL $8] amygdalin,
liquiritin, 6-gingerol, decursin % decursinol
angelate?] ZFE2& HPLCE o] &3}
profiling= A Alstd 2™ (Table 2), 7+ =

time)2 amygdaline] 3.6 min, liquiritin
2 ¢F 18.2 min, 6-gingerol= ¢¥ 33.6 min,
decursin= ¢F 43.2 min, decursinol angelate
= ¢F 434 mine ® el gt

MWD1 A, $ig=203,10 Ref=off (KSNVANATZ 20130821 21-38-141516.1000005.0)

mAl - ] 3
175 - 2 :.'.
- o e 2 - ®
oV g E
i T = 2] o oH m .
- Py a o
: 9 o 8 L o ~
- - i) 2l ¥
125- 1 7 W W A
o
: kg L g
100- "3«1\:--;\;: o ]
] L a b
75- ;
] a
&
| ]
50- ¢
0-
H T T T T T
8 10 15 20 25 30 3B 40 45 min

Fig. 1. The Chromatogram of the Standard Component in the Standard Solution by HPLC.
Amygdalin (1), Liquiritin (2), 6-Gingerol (3), Decursin (4), and Decursinol Angelate (5) as the Active Compound.
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M9l stok 2801 R0 DIXl= gk - HPLCE LC/MS/MSE 0188 Mot A1EA

=3} amyegdalin, liquiritin, 6-gingerol, 7} linearity (r>0.99) = 2j3lg o, =
decursin ¥ decursinol angelate 5 Z&F AubA Al ofzf 2F 2t} (Table 5).

B2 5% ol o AL A4 2

Table 5. Equation and Corelation Coefficient(r?) Value of Active Compounds

Analyte Equation Corelation coefficient(r?)
Amygdalin y=236.546x+0.1035 0.99999
Liquiritin v=109.687x-0.8834 0.99999
6-Gingerol y=157.771x-0.8509 0.99999
Decursin y=155.561x-1.2927 0.99999
Decursinol angelate y=172.238x-0.0251 0.99999
A Abe o} B88 A5 chromatogram 2 ¢k 18.2 min, 6-gingerol= ¢F 33.6 min,
2 g3 2o (Fig. 2). #fLi5e 2 9 decursin= ¢ 43.2 min, decursinol angelate
AMEe] T3ty e BFAHAEES A& = 9F 434 mine® FlH ).

Al 7F-2 amygdaline] ¢F 13.6 min, liquiritin

DADY A, Sige210.16 Reteofl (HBSWANATT 2013-04-10 18-20-35062-0201.0)

800
-
-
=
5 = 2
g 1 1
EZW g
2 : “
g | ¥ 3
= r—\A/—A_.,_/-\_L E i 5
2 4 7
405
: 8
200 I
oy
m 100 min

o O L) L

Time (min)
Fig. 2. The Chromatogram of the Extract from Saenghwa-tang as a Medicinal Formula

by HPLC-DAD.
Amygdalin (1), Liquiritin (2), 6-Gingerol (3), Decursin (4), and Decursinol Angelate (5) as the
Active Compound.

AL IS < B85 A AR Al ZA17t3 48l limit of quantitation
A AFH 3 259 chromatogramel A 20 (LOQ) %9 33 peakt HEHA
Hel Ef Als F 8d 28R A okt I8y AR A8oM BFEAE
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% Z%9] liquiritin (2), ZA<] decursin
(4) 2 decursinol angelate (5)2] 7 ZA]
2+ dA = 22 peakZt FlE ATk
(Fig. 3). 3lAI5k o] & peakE°] limit of
detection(LOD) =+ signal to noise(S/N)
ratio’} =ro} peak® ksl 7} ol el Y]
= 9 A zF:Ed AFE &

LC/MS/MSE o] &3 F7} A& AlA
stodoh. =4 A2 HMSP 02, HMSP 04,
HMSP 06, HMSP 11¢ll @l#iA] decursin
Aol A& ARE FHEsta, HMSP
13~HMSP 18 W&l liquiritin AJ ¥
A% 412 LC/MS/MSE o] &3le] &
o} B.gket.

"D A, Sige203,18 Retwoff (KSANA1S 20113-08-21 24-38- 10516-1000002.0)
“WWD1 A, SIg=203.10 Ret=eff (KSNANATS 2013-08-21 24-38- 105151000010 0)
MWD A, Sige203,10 Retsoff (CSNANAIS 2013-00-21 21-38-10510-1000011.0)

f———

| g o e iy e

o
2
¥
£

m tsrm!!ﬂlwﬂ[‘tmﬂlﬁmﬂmhki:-!-AS oummny
MWD A, Sige200, 98 Rate ot (KELNAN |_- 0
MWD A Sige200, 00 Rateof (KEIANA 130021 2128 48 .-.._n.-.u.

0 “ el min,

Fig. 3. The Chromatogram in a Breast Milk Extract by HPLC.
Amygdalin (1), Liquiritin (2), 6-Gingerol (3), Decursin (4) and Decursinol Angelate (5) as the
Active Compound. The Lowest line (—) means the Standard Compound.

3. LC/MS/MSel 938 2§ A 59
A

HPLC chromatogramellA LOD =+
S/N ratio7} #Fe} peak® #5t3l7] 7} of

e

]9 ¥ A sE HAFeE LC/MS/MS
2 olgsel 27 2 AW,

HMSP 02, HMSP 04, HMSP 06, HMSP
1194 et 2] decursinel] i 23}
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AT
AT

= LC/MS/MS chromatogram-< o2}
ZH(Fig. 4). oh&olA Std. 1-32 decursin
33] wkE-o| 3, s A 82 Az HMSP

02, HMSP 04, HMSP 06, HMSP 119l
A AZEAZF 2.96 mineE decursine] A

=5

DCS-007 MAN of 2 Channels S+
2% 329096 > 229 256 (decursin)
" A Std. 1 IR 4B gy
025 05 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
DCS-006 MEM of 2 Channels ES+
2% 329096 » 229.256 (oecursin)
100 A Std. 2 1 8de
D i
025 050 045 100 125 15 175 200 235 250 275 900 325 950 9J5 400 435 450 475 500
£5-009 MAN of 2 Channels ES+
2% 329096 » 229266
‘”3] A Std. 3
& \
025 05 075 100 125 15 175 200 225 250 275 300 325 35 305 400 425 450 415 500
( MR of 2 Channels E
100 g SMP2 3354 o o
# gx 000" 145 20 0m 33 X 42 4
025 05 075 100 125 15 115 200 225 250 275 300 325 350 375 400 425 450 415 500
DCS-012 . MM of 2 Channes ESe
i 207 SMP4 3935 328,036 > 229 256 (Berursin)
#2202 0unm "BO% 1o om0 ¥ 2 2102®omom 2B A0S 9y 3oy M oaps 4By p ggue BT
025 050 075 100 125 150 175 200 225 250 205 300 325 350 375 400 425 450 475 500
DCs013 MRM Of 2 Channels ES+
& 329096 > 229256 (cecursin)
105, ¥ SMP6 T
0 - - —— - -
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
DCS-014 MAM of 2 Channels ES+
sg7 329,096 > 229 256 (oecursin)
100 SMP 11 ek
#heowe o on 13 173 181 242 22 A2 3 3WIN 4n 182 sty
0325 050 075 1.00 125 130 1.75 2.00 2.2 250 275 300 i ) 3.50 375 400 425 450 475 5.00

Fig. 4. Comparative Chromatograms of Decursin by LC/MS/MS.

372l decursin- HMSP 02, HMSP
04, HMSP 06, HMSP 11|A =% &

Fgew, 7 = 27 16, 2, 64, 11
ppb%=H(Table 6).

Table 6. Contents of Decursin in Sample Extracts from the Breast Milk

Sample number

Contents of decursin (mg/ ¢ )

HMSP 02
HMSP 04
HMSP 06
HMSP 11

HMSP 13~HMSP 1844 el 7+
%29 liquiritin®] si&sl= LC/MS/MS
chromatogram< o3 Zv}(Fig. 5). %

0.016
0.002
0.064
0.011
%29] liquiritine 3ld =f A5 HMSP

13~HMSP 1814 =

-

o
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LoT-bps 3 MPM of | C
a7
' i
0 - — — - - - - - - T - - - r - v T T - )
025 030 D075 100 125 150 178 200 225 250 275 300 325 350 373 400 425 450 4715 500
100 L
b
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
109 o 417 » 255 (LGT
0 T T T T T T T T T T T T T T T T T T )
025 050 D075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
LaT-0p8 3 MR of 1 Channel E5-
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Fig. 5. Comparative Chromatograms of Liquiritin by LC/MS/MS.

V., = % ARG podol 582 %ol DT BNF =
st get. shA ek, S el T

9 e RS AT

A‘“ﬂ]i7\17]":{_(WHO)l—C 3%4%7]— Oé] 0] ‘__ 0 o O] R 0, =z
o) AR A s gq gm0 e 422%, u;H e A %
- ANEL= [e] e}
G clerzosold AE 6AUAA ;i A A3 Aoz HuFHI 9
# H9 AL Axsz o wg weres zoias) Hi gelozi
T EHefrE T - WL EE
“ 1o dToweE © = H [SIRE) NI Pal=N o] o o o T i)
o TYAT WAL WA Togrw, oo REEIE P AT S
TELGE 3 o7 R AT EH el #5 frEs Sl dem,
T = U o T T - = - -
cos oug o we Aow ang O SO ¥ T EE A F wAD
A EHegt AFEYS qusz S eere
AZ 7ael] E8o] HH, AT g =0 b ko] op7lelAl v G AA s}
-y s " T X o= = S R o — 18)
HL;\g_Q_ 71—/\,\]7]_11 A= uo]]yﬂc =] o:] = T%?ﬂ—‘_ 7§TJ— 9\1 -
= = | = s B L ) RILANCTER - oo O MO = E__Q__]— Q-F‘E“’] 0}710117_" U]i]
o] ol ske u];-(]‘;]_IS) 01?11-]' oo 20 T TS o =
Gl = vl & L odakel e AEs] DA R =
o ohera Aol wAHWA $epte ¢ i o
o o o ma o ) A7t W el Atmsl dAHoz BH4
AA Bfaefr 2 +59 £3%=2 2000 o= zosise sha AbelA] ¢ zal
del o 1072 Azsdd meeas L 0T T .
)




£ SkE A Hol
o o3 A 3“11177}
= iy °3:'r7} PR As 5
A Experimental model method(In
vitro models¢} In vivo models)$} Predictive
regression model method® 3o Al
H.3kv}l. Experimental model method %
Animal model> WA e} =71 79 <l
o] Bl vl vF w2 A #
Ao FAE 7FA 2 9le], Milk/Plasma
ratio(M/P ratio)® =}e]7} ZH, <&
WA A 2 w)g, IR A A, 4l
A AAE Fol Agd v22Er U=
1}°45}7]°ﬂ ojg Fe] gk Azte dA

214 milk % plasma® %E F=
A= A o] 714 o] AFA el HFH o
A BHaf FU A4S A

o= =4

2 lo

1

o
A EN
o

o

2 3o e o Fo] U Bt
At

u}2}A] Predictive regression model method
t FEAed o5 vwiEes® M/P
ratios 7 4 v WAL =&

Halew, o ¥ FA#IA TEt

=A% &l M/P ratio Ate]e] ®vlx
A+E F3led WAAE AL3sled
FH38vy B ysty °l‘:} LA HE o] &

& AFEoA F=9 2R K43 o]
]*‘C‘ o:]sh,ﬂ ;Hs]. 01/\]—/\]6-1 o] 1:]]_1?_
F B dEd Az A4

2
E
U

-
=
O O = = h=
EfeH 5 L4 E 4EY HAA

of A e BT obrlelA wA
H
9

e
°»
fir
X
m
5
i
2
m
I

o o
o
il
2
(@]
+
[
o
=
u -
w2
=
(@}
&
23
o
1)
=)
2

senna, - F #71¢ 22 A7 =
ol garlic?} echinaceas &&3l= 7
sz g sAw HRE
Hoez 2w 25 $FE
L FESRIEY 2 AA S A
AT7F @el I <HAAH =wol
A A TAE AAEE 975
5t A1 A oo}, Barnes PM £%V9] %
/‘}01] o2, 22% °]4Fe] ml= A E o
kA A S EFIT HAAAY =&
ZA7r& $8 E83l3 9le™, Nordeng
A = ubgsr "stow o)

e

ko

AN 2 rlo O ALl o2

do o 52 g (B o o rfr o
o\l

T H
2 2h4s F debda 9 BAAE
8o Frhdg Rusta Qg
e 4

AbFze o] oA HME Rl
2 Fista 31\:}. ool el el Al
T 7)o RAd AFzede] &
ek e slem, AREe] 3
Abxze] 2T A3 S 5l 3
of Hgol B3 dAEE F Heleh

AR ZEske dEAel Al A

e <HMBEARS ERE - E%EE
ikl el AT ow] Wk,
NI, B, w2l trwe PR A

BRI ARAge A4
ol




J Korean Obstet Gynecol Vol.26 No.4 November 2013

ST S S O

= ox

U7k ew, #HT ok
! *1 Xﬂ Aletar gl SAAEE
91 ghob Anfe] B354 =
she w7t
of AHgsk= ARkl
ofel] u]z]‘— o] 8k

2,

Jﬁﬁﬁiiﬁr&o}m

e ]

ool

—l)é&i_ﬂ

2

—
©

N

-

2 b R ot o
R O
i X

ruL‘ ofd,
oy

e
i oo

U

==

br

o1 2e}. elotsl A ob fal
of A Moz Foste] e

e o

2ot i o oo o

o &-3}7] -r]?ﬂ A2 2 A &m 7} Sl
‘:32>% SEvtet AR BAE, Al

¥, 252 PFOA® PFOSe s=& At
gt BAE B3 efoto} AlAJeoto] 7HA
=% A E gl 37, 2= Z indicator

PCBsY =& =x]3le] o3kl x=E 3}

el Al §ole] S1a)4 HrHE A
=8 77} A‘”DP‘”

= A8k o=

ghefpe]l mE3h Ge|FAHEA M

43 =71 J3 9l HPLC+ U/V
visible, RI(refractive index), fluorescence,
ECD (electrochemical detector)5 7 #] 7]
o W E AHAE, ookF, @A, DNA
o FEe #AM dE ASEHT 8l
. HPLCE ol 4% ZAWY 2FF2
o) AZAZ W@ ARH 543
/\4‘3}(]0] _,:Jz__zr__i.é__g_ B]—E}\] Qig}_ﬂ o)

ojof s wAl o] I, s}xwk HPLC

a
ShA

X

61



AtE0| SO 5 Ol DIXl= 9& - HPLCRt LC/MS/MSE O|S&t MolE NIEME 24 -
o Bl Euhg] = xuielg A" ste] ghof H8 F o] fro I B
T dem A58 E3Ee Ao AR +2 AFHF F, HPLCe LC/MS/MS
oz g4 =" 2 e ¥ EEHE E o83t Aftine AZEAZ AA
< zZt7 9. = HPLCY #HE7|= 3 gt amygdalin, liquiritin., 6-gingerol, decursin
=7} 2o} A2 107 g == 1 ng7tA 2 decursinol angelateE w4 s}9l}.
= ZAHE 4 9o, HPLCE #71& w7, HPLCE o] &3 ¥4 23 & A
2 FES 2 W 943 A5 oA A5 AZEAE Bl AR
Fel7hA] S49 5 gl AA o] glel?, < FAEHA A G 29 liquiritin
YA &85 9lvh °] peak retention timeZ} f-AF&t peake]
# < HPLCE ol83ted &efa) uie] HMSP 13~HMSP 18914 vebgar, =
A ZA RS B AY B3kl A= A9 decursin ¥ decursinol angelate?] peak
AEE A AN A7t %‘”3}7‘1] retention time¥ +AF3 peake] HMSP
AY=HT gk o $Ve g2 W F 02, HMSP 04, HMSP 06, HMSP 11¢14]
A Z:AE<Ql glycyrrhizic acid®] HPLC gl ek ol LOD =+ S/N ratio
A M AR Bt T Eel 93 A% 7} 2o} peak® A=Hal7] 93| A= LC/MS
AL W3E AF3AL. SFEAR o =¥ LC/MS/MS 59 et =7t ¥
FoiA Sle e AwE AANH, A = 71715 ol &3t AT 8] 3l
A wer FAs7] 3 UG & At
RIFEE 5o A HE:Hel AxE HE i AEE Aoz LC/MS/MS

A< AAste] HPLCZ Fal 24T o

o

o
2
o oft L

o of

£
H

Ho
=2,
R

o »

> 1%
tlo & o
N

T

N
o

44
o
[}
2
)

2 v o
v
e
>
l
x
T
SN
;

ofN
o.?'_, N

N
fx
R
i,
I
2
T
o>
0
Lo
2

. ne)

(o
f
@ b X P b 1L o

d

T
2o He
o

o e Hu

o
=2
X
re rlo
HE
=

ot O
N
=
oot

ot
o

> Jl.n:

[

R
¥

£ ol&3ted F7F EAT Z3 ZH9
decursin= HMSP 02, HMSP 04, HMSP
06, HMSP 1lelA =% A& o,
I Fx+ 747 16, 2, 64, 11 ppbieh
Z+=2] liquiritin® HMSP 13~HMSP 18
MM BF HEHA AU+

37 <] &= decursin decursinol
angelatee} HHA3ted BIFHT glon, g

FoF &3 el ol AR AA &3 &
A A A" 523, A GA &
i L . - - ) B B S |
27 &3 So=z Qo 4 Qg =
gF, decursin®} decursinol angelate®] =
48 oA B4 ATRIANA 154
W AEHe Beld gov WYHAE
Aot AE wex A,

HEel Tl Ete

(=2
N



J Korean Obstet Gynecol Vol.26 No.4 November 2013

=

°, 2

A B & ofEo 1% oldRT HA
A= Ao, of7]e] AW ofE
ol A ARG 10% olstelH
oFE-2 o}l7]d A ¢tAEH T E & AU
7. LC/MS/MSE ol 43 A% $4¢ %
3 dF =i AlgelA =2l decursin
o] A&Hg o, AA of7|d A o
< boepe obd ez @

(4 01:0 Wl kool

2o Bg 2T $Aste] g A
AYSAY BB S 2
A3 24 Fo 24 AR WL AT
o AR %Eo] Tl )
o Bl % FBeA A2
Rez Atz

R F L MRS 9H )
FHgR 2090 AR B4 Al
E Aol Vel LB S o A 254
amygdalin, liquiritin, 6-gingerol, decursin
2 decursinol angelated] TS M= 2

Mot et 2o AsE A

L 7ol Fel@ Arme) s
31.0511.96/‘1] ojm, zad

= AL ‘H%‘r =5 *é—i'r-ﬂ peak
retention time¥ ¥ A3 LOQ +F
9] peak: HEF A Lokt

3. LC/MS/MS +4 ZA3}, 719] decursin
< HMSP 02, HMSP 04, HMSP 06.
HMSP 1144 HEH e, I 5=
= 77+ 16, 2, 64, 11 ppbH el =9
liquiritin= HMSP 13~HMSP 18¢l
AN 2R AEEHA Akt

F o3 20139 109 16
4 120134 10¥ 29¢
120139 11¥€ 8¢

1. Lawrence PB. Breast milk: Best source
of nutrition for term and preterm infants.
Pediatr Clin North Am. 1995:41:925-41.

2. International Pediatric Association.
Recommendations for action programmes
to encourage breastfeeding. Acta Pediatr
Scand. 1976:65(3) :275-7.

3. %A% . ¥F vheAeL AR A
FAEY SRR okE Y NE 2

N 57 Y, S RFAA, 2011
22(2) :129-35.

4. Fleishaker JC. Models and methods
for predicting drug transfer into human

milk. Advanced Drug Delivery Reviews.
2003:55(5) :643-52.

63



5.

11.

12.

13.

14.

1o.

16.

Rebecca M, et al. =-#4+ A to Z

A2 Rl Al 2010:195-227.
e, 2EF M A

31%91 °zql
Sy

rﬁi o

S ol

Z]. 2008:23(4) :51-8.

Hale TW. Medications and mother’s

milk. 14th edition. Amarillo:Pharmasoft

Publishing. 2010:13-20.

9% 5. HPLC-MS/MSell ¢ gk Ak

%%‘91 AZAE A st x3)s]
. 2007:22(2) :97-102.

A4, 4185, HPLC-PDA

o] &3k _‘?-QH: V} = 6% AEY

. 2012:

DO
()
—~
Do
~
OJ

:37-46.
Sobti J, Mathur GP., Gupta A. WHO's
proposed global strategy for infant
and young child feeding: a viewpoint.
J Indian Med Assoc. 2002:100(8) :502-6.
o) ghAb Rl 28t 3], Ak, A2 A}
=34}, 2007:483-4.

S, olalA.

‘8‘ O A O o
il ALE iR 1S

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

7‘] 2012:18(2) :75-84.
BRI R R

’34. A7 7r 38 3)#]. 2011:

AN . Sh F R Hgel
£ wabs g8, G BFALEA, 2003
14(3) :290-5.

497 5. 245 53 Bope] fof
w2 Ax 24y 7R o
l #+3+3] =], 2005:18(2) :133-47.

Budzynska K, et al. Systematic review
of breastfeeding and herbs. Breastfeed
Med. 2012:7(6) :489-503.

Barnes PM, Bloom B, Nahin RL.
Complementary and alternative medicine
use among adults and children: United
States, 2007. Natl Health Stat Rep.
2008:10(12) :1-23.

Nordeng H, Havnen GC. Use of herbal
drugs in pregnancy: a survey among
400 Norwegian women. Pharmacoepidemiol
Drug Saf. 2004'13'371—80

7bE2 2, o]l A, zae]]-.d

2}t 3] A,
S ECE ﬁzsﬂ ?‘{PHJ*L
3 BA 9 nE2e 2L o
gHhake aﬂri@lxl 2010:23(1) :108-23.
S . 7y A 3tes) 7hn)
¢ T3zt A A FA

Aot AQE Wstel] v A J3F A
gk Rel 3431 3] %], 2007:20(2) :164-75.
a R eI A3}l A E
ilé.'—zaw RAURIEAE S LIk

64



J Korean Obstet Gynecol Vol.26 No.4 November 2013

27.

28.

29.

30.

31.

32.

33.

13

N

1. 2001:14(2) :113-28.

, b s gk W 3
EAH &3} 3
2], 2003:18(2) :90-3.

. ZHefA Al (A A)) 2] ek A
FNA A=), 2011:

26(3) :266-72.
AL A,

[e;

o
—

e
Lo
o %
1ok

—
ot b
ok
Ol

He
d

A

)
N
wa

(

el g o ofy
a)

ol N ox mld
= ol
of

1z

/\

N
—_

ug7). el A4 W)
o gerlAl KOBe A=olAe) 13
F % AR oF 54 A7
o g2 2 33]#]. 2013:28(1) :15-21.

AAAN F. ATl Y=o wA s}
o dapel Wg Q. o

AES T ¥A AY YAyl 2

o, ARd, ZfA PFOA, PFOS
9] Fx. ¥FABRZEIA]. 2011
38(1):8-17

A5 5. A=A AFstE A
o] % Z Indicator PCBsg} 2]
FA4 % AFFATH AAzEe] #A.

34.

35.

36.

37.

38. &

39.

=3k B 71843, 2010:36(3) :199-207.
Rath K, et al. Pharmacokinetic study
of artemisinin after oral intake of a
traditional preparation of Artemisia
annua L.(annual wormwood). Am J
Trop Med Hyg. 2004:70(2) :128-32.
ddzt 5. HPLCE o] &3 ¢= 7
o AE AE vA. LIV
TFHAE=1A. 2009:15(1) :85-9.

Kmetec V, Roskar R. HPLC determination
of tramadol in human breast milk. J
Pharm Biomed Anal. 2003:32(4-5):

4 [-Nv

=5 SR T EALE)
PR AbFzele] @

=
GEA YT dEERal

(Angehcae gigas Nakal) ZFZ Decursin
Z} Decursinol Angelate®] ¢Fz] 24
oFs} 3] 2], 2009:53(6) :303-13.

Kim KM, et al. Oral acute and subacute
toxicity studies of decursin and decursinol
angelate of Angelica gigas Nakai. Mol
Cell Toxicol. 2009:5(2) :153-9.

65



