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A~ & % & fif 4+ Magnoliceae £ 4~ ~ & % 4 Illicium verum Hook. f.2_ 57 %% = 34
R hRE 6B BFF R LS DG Sk RE S 0 S s 8 B %
B 0 BT 3~dem > P T F - SR A R c B - FE RS 4
BAL L&k e nTE o S4BT R hd o Fafkt B pa
Xipd 3 RF  SARFHART AP 23 1R -3 E a7 BA k&
Ttpd > kA0 E 0.7~10cm > % 03~0.6cm > — 4 [ % 31 P A%
o V- fE RSB R B A R EAY AT P G Y E
A= mR o LR F ~RE o

= -~ B

hE AR Bk o R LA LA ORA S A L IR
B dUEe o A T e L BB R e o MTR FE AN S £ 0
FEVEZE RIS KR o F IV AR R BliEee 4~8 B o P % A 4x
Fedmre AT > B S EH - ARIVALFRILE o REpEE s RIVP A
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N & % (Illicium verum Hook. f.)

- ~
MR Y ALY BN LR E R 10 R

CREZ ATE R
(- ) HPLC % E 2 & 47 4 4

Shimadzu SCL-10A VP ~ Diode Array Detector SPD-M10A VP ~ Column Oven
CTO-10AS VP> & 47 *g 11 Shiseido Capcell PAK C18 Column (250 x 4.6 mm
5 um) °

(=) UPLC hE* k174

Waters Acquity Ultra Perfermance LC> # 7 Binary Solvent Manager~Sampler

Manager ~ PDA Detector ; % 47 ¢ 1L Waters Acquity UPLC BEH Cis column
(100 x 2.1 mm, 1.7 um)

ZRERERE BRI KR
(=) #&
" 7%(99.9%)pE p *t Duksan Pure Chemicals Co., Ltd. ; ¢ % (99.9%) ~ ? Bk
(100%) 'z £ p ** Sigma-Aldrich Co. ; ¢ fi%(99.5%)pp >t Shimakyu's Pure
Chemicals Co., Ltd. -
(=) HEx&

= N NS S Y

U % A "a(trans-anethole) & & & & 98% 11 + o

R 3

(=) ¥y

BPAEB RS o 2 AL T10g B 125mL = £457) ;:ié » W
do o TR T75% 7 B~ 50%° B o fF o~ 75%C fE o~ 50%2 fF ok & 12.5mL o
25 A BT RJ2(F F 200 W #E & 40 kHz) 30 4 48 > 12 No. 1,,%& SR 25
mL 2. T EFLP > 4 2 AT %A 0 43 ~ @8k (Syringe filter, 0.45 um) » B~
/}@”z TiE o & 410 ul JZ > B iy ,Ig#p%ﬁ %(HPLC) » 12 #7p| 1 R
ARER AR BREN A R EBR
(—: ) vv- E@:“V%—»

BAgb A 1.0g i

B 125mL = % 4aas55g 7
f% 12.5 mL > i&s}/ﬁ»}&fé@w(ﬁ

e R T
200 W » # % 40 kHz) 30 A 45 > 2 No. 1

TAiBip I 25mL 2. T B FLY o4 P iR R % R 0445 3 0 B s(Syringe filter, 0.45
pum) > B 0 TiE o & 4L 10 pL i~ HPLC » & ANA £4F F a2 2 5 =0 %
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Btk RGBS PREF R K E A EE

4
F
g

(z) #REE SRR
PR B R 3N 4 M (trans-anethole)# FE L 1.0 mg» 4 1 mL 07 f3 4
* & 1mL % F % % 4 *5(trans-anethole) 1000 pg 15 I8 205 % 4 % o

(z) t&&3i%
BASB AN 1.0g HAEFF > B 125mL = 44675507 > R » 7
A 12.5 mL > 423 st B T &S2(# 5 200 W » #7 & 40 kHz) 30 4 48 > 2 No. 1
MBI R T 25 mL 2 T BHLY C AANA LRI - > S E KR 4P iR
2 %R > #% 3 £ i8/a(Syringe filter, 0.45 um) > B~k T 7 o

() iz
A A TR PR M A % s He iR % 10 ul o i~ HPLC iRl &0 * R

WA E AR Y F N % 4 Ya(trans-anethole)th 3 £ 0 T iF o

(2) H B
HFER B F 3\ 5§ "o(trans-anethole) & 8 =% & 2 /% 1§ £ (1000 pg/mL)
P AR 25 3% A Me(trans-anethole) ~ B 5 125 pg/mL~62.5 pg/mL>
31.25 ug/mL ~ 15.625 pg/mL ~ 7.8125 pg/mL e 2 5204 7% o 12 b a7 2 B~ 10
uL & %2 » HPLC i& 7 T & A 47 » 1% 138 5.2 % 6 f (y $0)foih i &2
REXh)EFREYF > L REFRERZ A2 y=ax +b 2 ApH i R

(=) HHRPH
M F 8% 4 o(trans-anethole)k B 5 62.5 ng/mL 2o 48 5Lk 8 g e
®I 4 k% 4 Ma(trans-anethole)i ' & ff 5 dp ik > K Ap R R X -

(~) 7 AL 5
LR B - 30 b AW AR A A AREARIUE S 2T A
WET >~ Ew A aiRR 0 BRI UF X% 4 % (trrans-anethole) §
(%) 5t o R A EHIEEL -
2RRTILIR - R BN RF AR A BN EE A RSB UE WA
NAESWAREAR AN 02481624 ) pFiEHRBIE > U F N
% % "a(trans-anethole)st & f# 5 4p 4k > R AAp R E £ -

(L) FPREE P FESK
B~ 125~ 62.5 ~ 31.25 ng/ mL 2_ & ;% % & *%(trans-anethole) & 5.7 % & {7
foop RRIGE(E24 [ PR B BORR IS Z BB p BRI X P LS

-



EFXBIE 24 PR > R BRREAFAM = ) REEHRE R L E(%)
1= HPLC A 37 i i 2 8 &1 8r f JiE o

() PR LS T & &' GE%

(-~

i ip]1% 'Y(Limit of Detection, LOD): #-2 ik & 2 153 503 i % 97fF#
TOUELAEIOY A = 3l Rz kR 0 IR L PRI B E ) T E 1% Y(Limit of
Quantitation, LOQ) : #-2 Fwjk & 2. &1 502 7% 7 STAR 0 TorGAELRR S
= 10:1 2 k&R 75 TERUIGIE -

- )i 4‘7 T R R

B& ¢ ok % 4 "a(trans-anethole) 2 £ e~ & % 4 EH 6 2.5 0.125 g»
HEEH T 7 > A %4 » 0391 mg 7k 3% % 4 *G(trans-anethole) » ¥ 34 &5
AR LR R ER R

(+ = ) HPLC » {7 i+

1. & 47 ¢ : Shiseido Capcell PAK Cis Column (250 x 4.6 mm, 5 pm)

2. %Rl E UV 254 nm

3. s#i# ¢ 1.0 mL/min

4. pHER 1357

5.2 ~% 1 10puL

6. # & 4p :

P ¥ (min) 2 % (%, v/v,0.1%7 ) K (%, v/v,0.1%" f%)

0 10 90
2 10 90
30 100 0
40 100
45 10 90
55 10 90

Z)EFVENEG A EBE
ol \&@é%mp,w 10 uL i § & &3 » HPLC > #7118 T 324

o ff RS 2N B RS F % 4 "e(trans-anethole) i A 7 & o




(+ = ) UPLC & {7 i+

AN O S o A

& 47 ¢ * Waters Acquity UPLC BEH C18 column (100 x 2.1 mm, 1.7 pm)
#wRlA & P UV 254 nm
sk ¢ 0.4 mL/min
FHER 35°C
A~ S 1lul
#HEo4p
P & (min) 2 % (%, v/v,0.1%7 ) K (%, v/v,0.1%" f%)
0 5 95
1 5 95
10 100 0
13 100
15 5 95
18 5 95




T V2
I~ 5
(- ) &% 5 F ;% % 4 %(trans-anethole)z. HPLC & 17
WG RER 267 & R T F V% § Pa(trans-anethole) - B 5t 4 o

4000 E 4000
A 33 -
F 3% 4 "%(trans-anethole) ;
3000 I 3000
EZDUD* TEDDDE
1000 1000
A D
L B B Ao e AL AR R s I e e R e -
0 2 4 6 & 10 12 14 16 18 20 2 24 26 28 30

Minutes

Bl- ~ F 3% % "a(trans-anethole) & ¥ %74 iz 22 HPLC & +7 B

(=) &~ &% 4&2 HPLC & 47

TR 267 A 4ASET N R AT F % B "6(trans-anethole) ik 4 o

4000
F ;% % 4 *&(trans-anethole)
3000 \ ||‘
b |
< 2000 ‘
1000 ‘
|
b, A ,J|L bl ) JL
' T AGAALAAA27 A0S V430 LI 4 at MAALAARIA UM AL M ARAMLSA)shanados AL AR it ARA sl sl iants
Minutes

Bl= ~3 &~ &5 4 4&2 HPLC & 470

[ 1000

=]



Z) FBAERE
AN ST N
ﬁﬁa,@ﬁvﬁé&%§%@%°

Zoo N B R AEERO R

P v A% 75%°%° & | 50%° f% K
HE B AR 48635490 | 42651111 | 10268955 | 410228
Rank (1=Best, 7=Worst) 1 4 6 7
i % 5% f% | 50%2 fiF
HE R AR 45902967 | 44930621 | 28982736
Rank (1=Best, 7=Worst) 2 3 5

() Fwzhet 2
BEHTEERA LA S R NS B "o(frans-anethole) 3 B~ = > (5 B~
% 94%)
TR SRR TR e S

Bl R ' AE AR
- =% 48757742
¥ - =% 20980091
$z =% 3867450

(1) #8525 %% 4 "%(trans-anethole) s £ 5

£ FERF X% 4 "a(rans-ancthole) (x)¥ & A 1Tk o fFohr B &
(y)“ @ Bl ik B 40 4258 5 ¢y = 47028 x + 82455 » R2=0.9993 » A7 k& &
7.8-125 pg/mL $ 24 b B o

8000000

y =47028x + 82455
6000000 R?=0.9993

4000000 /
2000000 /
0

0 20 40 60 80 100 120 140

=h SR

kK (ug/mL)
Bl= ~ F 3% % % *a(trans-anethole)z # ¥ 7§

8



# = ~ F ;%% 4 "%(trans-anethole) 2. #& £ 5 > f2.;%

¥R AR 5 JE B (ug/mL) w425 R
Fw e
7.8-125 y =47028 x + 82455 0.9993
(trans-anethole)

AR hs 0 1% HPLC R BBl B A 2% » F 2w 4 %
(trans-anethole)# % & 2 AP ¥ E L 5 0.37% £ M2 p¥HERE X 5 043% >

BT e P FR o

(=) BTk
d 2% 7 w5 k3N % 4 "a(trans-anethole) & 24 -] P& 48 2> 4p R E
£5 1.76% > R LR ] 0 FAF RSAILFNE 24 PR RS AR AL
B oo

(*) R e
F 3% 4 " (rans-anethole) i 7] & '3 (Limit of Detection, LOD) % 0.03
ug/mL > %_# #&*(Limit of Quantitation, LOQ) 5 0.49 ug/mL -

20 20

F 3 % 4 "&(trans-anethole)

10 F10
5 A
5 \
£
i A
| P S
B*—m‘J | 2 Fo
10 F-10
EEECE R e S A e S B s O O R
o] 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30
Minutes

Bw ~ & ;' % % "G(trans-anethole) 2. LOD & +7 Rl

mAL



F 7 % 4 *a(trans-anethole)

AL
AL

L
|

B -~ F %% % "&(trans-anethole)2. LOQ & 47 B

fow s AT A I

F 3 % 4 "&(trans-anethole)
W R|FE P —
LR R.S.D. (%)
HeRE  (n=5) 62.5 ug/mL 0.37
£ R (n=5) &% & (NN) 0.43
rE  (n=6) ¥ &% % (NN) 1.76
W RHE T (n=3) 0.03 ug/mL -
T E &' (n=3) 0.49 pg/mL -

(1) b p ey p sk
d 2% 7 Ea o kN e 4 Ys(trans- anethole) B EMRZ FRIERPN R P
B erpp R L 5 0.05—0.59% 1t LB o F 90 S AIZA G 24 0] PR
oo PEAAEZR R p RFapEEL S 1.29—1.98% -

%I ~ F A% 4 "&(trans-anethole)fr p V22 B p Y i85

) kR £2p R (n=9) e p R (n=3)
Eagiy
(ug/mL) mean = RSD mean + RSD
e 31.25 32.49 +1.29 32.43 +£0.05
FN% AR
62.5 60.62 +1.38 60.95 £ 0.59
(trans-anethole)
125 122.90 +1.98 122.71 £ 0.50

(F) o®3 E~bed 7 2RI
10 7o~ & 3 4 FH2Z 7 2R TEFEES)  FHLFNH 3%
(trans-anethole) z £ 5 4.35-5.63% -



228 58 BN AT RS2 F % 4 Ya(trans-anethole) 3 £

¢ OE L 5

F 3 % 4 "&(trans-anethole)
z 2(%)

¢ OE L S5

F 7 % 4 *a(trans-anethole)
z 2(%)

SJ 5.305 NJ 5.631
SH 5.533 NF 5.253
SE 4.856 CE 4.935
SC 5.593 NR 4.635
NN 5.095 SL 4.352

(+-) ;’?Jth‘}”i/’:fféﬁﬁﬁ
5 3 % % % (trans-anethole) & 357 v  fo F 103.81% - 4p # 1R i £

1.62% -
% = ~ F 3% % 4 "u(trans-anethole)ifs 4 v T
ZHHE| FFE | HrE | BIFEE T 2w iz| R.S.D.
P il B Bl Il P T
(8) (mg) (mg) (mg) (%) (%)
1 0.125 1.520 0.391 1.934 105.96
2 0.125 1.520 0.391 1.926 104.02
3 0.125 1.520 0.391 1.921 102.46 103.81 1.62
4 0.125 1.520 0.391 1.918 101.83
5 0.125 1.520 0.391 1.929 104.74

(+ ) #%52F 5% 4 *G(rans-anethole)2. UPLC & +7
WG R 748 & & o F N % A Pe(trans-anethole) {54 4E o

3.00 g
] N
g 2.00+
1.00+
§ 8 b 2
] OL < 5 S A
0.00 — T — T — T T — T — T —
0.00 1.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes

B+ ~ F ;% % *a(trans-anethole) % ¥ i3 ;% 2. UPLC & 17 B

11




(+2) 7

&~ &% 4 %52 UPLC & 47

WHFTER TAS A AT N A A RSP F V% 4 "G(trans-anethole) ik & o

3.00{ §
Q 2.00{
1.00{
g g
000‘ T ‘L‘\—‘/‘ L R O A L AL A L ‘w'\ T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Minutes
- ~7 &~ &% 4 &2 UPLC & 47§
(L2 ) & ;4% 4 "a(trans-anethole)sna + 38 ~ & 3 § &4 8L
A+ 3% 1 CoH12O Mol. Wt.: 148.20 bp: 234 C
(+ 1) & 3% 4 *s(trans-anethole) i* & FH

12




(+ =) F X% 4 *a(trans-anethole)H 'H NMR ] 3%

Anetnole CDC13 600 21

.......
4¥Fgasges
mmmmmmmmm

wwwwwwwwwwwwwww

NG

s
—1.839
816

1.850
é,—x. 47
1.

i )
I y

L s s s m

2 7 6 5 4 3 2 1 ppm
o e o [
2.24 1.00 3.27
2.04 1.02 3.33

Bl ~ ~ F ;% 4 "&(trans-anethole)z. 'H NMR [ (CDCls)

(+ =) F ;%% 4 "&(trans-anethole)sH 3C NMR ] #

Anethole CDC13 600  2015/05/1%

agew o 2a ° w
] fRds & S8 8 2
a dsea 8 R @ @
a :i‘fﬁ B LIJ H 8
Vil
I e o o o o o o L S B e e S R B
160 140 120 100 80 60 40 20 ppm

Bl4 ~ 5 ;% % "&(trans-anethole)z. C NMR ] :#(CDCls)

13



(L) F

;3\ % % *a(trans-anethole) s ESI-MS ] ¥

STD#55-76 RT 150-207 AV: 22 NL 180E7
T + ¢ Full ms [50.00-850.00]
5711

100
95
90
85
80
75
70
65
60
55
50
45

Relative Abundance

40
35
30
25

(+4) &

185.12

27917

24119 55991

Lyl ‘\ \HH\HH
S e s e s e e

180 200 220 240 260 280 200 320 340
miz

B+ ~ & ;' % B "%(trans-anethole)z. ESI-MS @] 3%

caqanttpalil ool
L e

7 % 4 "a(trans-anethole)sn FTIR B 3%

%Transmittance.

0750510 STD-B(2)

3

o

&

3500 3000 2500 2000 1500 1000 500
(cm-1)

B+ - -~ F 3'% 4 "a(trans-ancthole)2. FTIR BB] 3%

14



(= + ) F %% A "(trans-anethole)sd ~ B i & =4

%~ ~ F V% 4 Ya(trans-anethole) @ ~ & it & =45 (CDCl3)?

position Ou (600 MHz) dc (150 MHz)
1 158.5
2 6.81(d, 8.4) 113.9
3 7.25 (d, 8.4) 130.3
4 126.8
5 7.25 (d, 8.4) 130.3
6 6.81 (d, 8.4) 113.9
7 6.32 (dd, 16.2, 1.8) 130.8
8 6.11-6.05 (m) 123.5
9 1.84 (dd, 6.6, 1.8) 18.4
10 3.77 (s) 55.2

4(Multiplicity, J in Hz) in ppm.

15



it ]l TERAREZFAZEVH

& ’fﬂ—grr'm/)iﬁm ﬁa—ﬂzp e #E)@/}a}i(ug/mL)lFE] ’ ‘E-f”ﬁr}‘“’ Eﬁ‘/”\ﬁ'
@4 e

BTSN ERRY RS s RR
[-b

g
m

e

At BRI Ak R (ug/mL)
[ifear Rl a2z Aée fi
b kg Ry i JE

m: ¥ E Resl F

AxDxV
C= — x100%
1000 W

FTH N EHE R FRS ST

‘m
&
N
ks

FiRl= A 7 2 (%)
¥ 5k B (ug/mL)
AR /S

DT F WA (mL)

D ¥4} £ (mg)

=< O >» 0O
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SRR
I N S
4 &P 7 7 0 ANISI STELLATI FRUCTUS
#® <% ¢ ¢ Star Anise Fruit
A R &L & Magnoliaceae £ 4~ ~ & % % Illicium verum Hook. f.2_ 5%
FREF oM ASFEFD SHGPRE AR S %S
EREacEk e
- \—’;‘;
(-) gk | [F52 2 1] (A8Y #4052 0K)
— B A&k 1.09 0 4 7 [(40-60 °C) © ¢ fx(l - 1)R
a5 mL> B% > R4 15 248 0 IR 0 iR A
iR E- KR 2mL @2 30F (FERFAR o
[55222) (P 24 A X {cREL 2015)
—B Ak &k 1.0g 0 4 70 i(60-80 °C) : 2 m(l: 1)R
EnrlsmL, % R 15 L4 B 0 Rk EIC
iR Eo KR 2mL B2 30F (FEREAR
[5523)(p FRE)Y
—P A5k 109 4ve fae fig 15 mL > 425 A a2 15
ks Wip R AR M At e fre fig 2mL @ 23 f% -
LR o
(=) | HEREE® 5 | P 4 fz(p-Anisaldehyde) 2 & ;% % 4 *u(trans-anethole) ¥+
S | REREERS4cm-ke & ImL 2 10mg 2 1mg 9%
oo 1T S RRARIE SRR o
(2) | # & 4 | HPTLCsilicagel 60 Fzss > 10 cm x 10 cm ~ 20 cm x 10 cm
() | B B & | [EEH 1] (L8 L ¥Rk 7P #A AL oREL
2015)
— % o B(40-60°C) - i pr - e e fig (19:1:1)
[Em#2) (p 7RB)Y
—it ezl (20: 1)
(z) |2 B # | 10cmx10cm~20cmx 10cm
(=) | B B BRRHEALTgF 15~ HiTER > EFEHom:-
() | B s & | Tk E 254 nm 2 % HER ST AR o

17



S NEEERZER PR

Fp

: 104/11/23

Ap¥E AR (RH) - 57%

2R (RT):
[EB#H2) (p FEHF)— 2%

25°C

e fie iy (200 1)

B A 7 g
1 % 4 fz(p-Anisaldehyde) (10 mg/mL) 1uL
2>3>4 | % 4 fz(p-Anisaldehyde) (1 mg/mL) 1>4>7uL
5 F 7% % & "&(trans-anethole) (10 mg/mL) 1uL
6°7°8 | F ;% 3 "(trans-anethole) (1 mg/mL) 1:4>7uL
910 NF & 55k [55~2 32 1] 5510 uL
11-12 |NF# &3 [35=2 2] 5510 uL
13:14 |NF# &2 [35=2 3] 5510 uL
FHREE 3BT RSARAEFTER I RS LR > A TR Y ARG

HooER [37223])

ke B 0w pE(p-Anisaldehyde) (1 mg/mL) & 203 % 7ul > & 35 % 4 %
(trans-anethole) (10 mg/mL)& % 22 % 1ul » & &ia% [3232 3] 10 ul

18



IR ARESR

F 5% p ¥ 104/11/23

A ¥5 R (RH) : 57%

BRRT):25C

[EmA 1] (L1487 FL 52k P FAXE{oREL 2015) —F 4 fl
(40-60°C) : Ak : c fhe fig (19:1:1)

[55=2 3)(p FH %) — HPTLC % ¢ %(254 nm)# 2! (% 4 fF Rr & %
0.35; #» 4 " Rei& 5 0.75)

[Em# 2] (p FR#F)—me % cpmefiy (20:1)
[55=2 3)(p FB %) — HPTLC % ¢ %(254 nm)# 2! (% 4 f£ Rr & %
0.16 ; % % " Re & 3 0.71)

1 : Blank

2 % % fE(p-Anisaldehyde)
31 F ;\% 4 "g(trans-anethole)
455 NF#& %% %
6 : Spike

FRAE AR I [FE2 23] Ao gt TR [ERR2] R [ER
A 1) A ok i o



T o~ LR NER
F 5% p ¥ 1 104/11/23
1P %% A& (RH) : 57%
B AR(RT):25°C

[Em#2) (p FERHF)—T e % cfe Ay (20:1)

[5522 3) (p ##%) —HPTLC [ 3] (p ## %) — HPTLC
¥k (254 nm) e ¥ ¢k £ (365 nm)#z

[2272 3)(p "B %) — HPTLC [%2-=;2 3) (p ## %) — HPTLC
2% ¥ = 80% @i R R 4 /¥ 2R F = feen 80%TpR T fR R S /%
sk k& (365 nm) &

1 : Blank

2 % A fE(p-Anisaldehyde)

3: F ;%% % "s(trans-anethole)

455 NF & &3 %

6 : Spike

FFRBLR S N U H k(254 nm)t& AR 0 % F fE(p-Anisaldehyde) 2 & & F R
(trans-anethole) 1% &5 P Ag2_ = & 3 B> B2 P 5 %2 0 2% ¥ = faih 80%
MO RS [ T RAKMT XA L BRT FH .

20



I~ RESRR

F 5% p ¥ 104/11/23

A ¥5 R (RH) : 57%

BRRT):25C

[Em#2) (p FERHF)—T % cpe Ay (20:1)
[ 552 3) (p 7B %)—HPTLC % ¢ %(254 nm) !

1 Blank
2 % % f£(p-Anisaldehyde) (1 mg/mL)
3 F 3% % % *u(trans-anethole) (10 mg/mL)
4->5 NF t& 5% %
67 NJ & &% i
8-9 NN & &% i
10> 11 NR # &% %
12 > 13 CE #& &% %
14 Spike (NF # &-i% i)

21



1 Blank
2 % % f£(p-Anisaldehyde) (1 mg/mL)
3 & 3% % & "a(trans-anethole) (10 mg/mL)
455 SC ¥ &% %
67 SE & &% it
8-9 SH & &% i
10> 11 S & &% %
12> 13 SL t& &% %
14 Spike (NF #& &% %)

B D EREY ) FEEL [F0 28] S SRET E YA

~F F

Bz [BEA2) Adsck it i * B 0¥ b £ (254 nmKALT T o

Y
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