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& PRI BETIY 5 53 50 P9 RVl P
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2. i gEERF S S5
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FlT=¥ ;F,EJEI

& FIfFeE 1  SE R4 % TLC £ S FUREEE » #ffiH] HPLC ¥
i 2 [ 5y 55 53, BFISEH e 5 TR =" F[1 gomisin A, schizandrin ~ [T
ﬁél fl1loganin~ A|# |1 cinnamic acid, cinnamaldehyde Fl’,’?ﬁfl I scopoletin, ferulic
acid =7 ﬁ’ﬁ?’?‘}ﬁ 2Ry 53 [ﬁJE\JJ?“' BT . fﬁ E\ﬂjJ‘)T [ﬁﬁi ?V’EE}%?J%?T
FEESHE S Pt %?ﬂ‘f RIEECRMUES LN 72 i

= MRV EURGARE U 30°C LY HPLC g i(Inertsil ODS-2,
4.6 mm [.D.x250 mm), %E[*ﬂff'}?‘i‘ H120%7% 70% acetonitrile iﬁiﬂli?\ﬂr& » TH
W@%?PH (S 3.0 > SEFHVEITHELE, I') 1O mL /55 Vi + g
RS 55 VARREII R T UV (REES - (fRERd = 3 250 nm - iﬁl’[ﬁ*ﬁ Pk 5t & ]
S S 5 S T (Y TR
%Q%E%J D 2[R DRI A TR ﬁ%ﬁ%%jﬂ R RAPR o LTS
RE A R

iR
E}Efﬁ’[}ﬂ/ (BT e S W TR e B e R ) BT
S r%ﬂ-&f%?*ﬁﬁgtﬁ@ﬁ%p@fﬁ (T o BRI B > AT I R R
T@’Jlﬁﬁﬁmﬁfjfﬁp@?’ = kMl IE'[%F,}#@@% TR WO R o SR
FE O ENPIB A O E - P AN ] SR AR
FEREIR ~ RIEAR e T2 FEFI 2 5aqbb ~ A FRESE e~ FaEe 3 ~ R
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A 2 WS TRAREIRI e LA B e 2 F D - PR 2
AR A SRR S E R - 2 % ol ~ A5 BT e
U ORIt - A - = RN ma Ak i
%““J"f@«'@%g“%??iﬂtﬁ ,@E@ﬁ‘%m%,.u F R E I E%@Pﬂf T
rﬂl%iwfmﬁu 753 ERNE A R AR PRI B

iRl Flﬂ*?ﬁ %@?éa R R SR E SO
”’ = i&q@f?ﬁﬂ*ﬁrﬂ%} iéliibtﬁfrfﬁ; ST I R R
%Hl% EEE TR plﬁv{% b FEr F?ﬁfﬁﬁm PYREEr - FIRERL 18
PORE A (W) FI[’ETFV@FM S A lﬁxﬂiﬂqw ISk RS N2 T

YT j\«ﬁ'rﬁﬂx’dr&%’f ulﬁﬂ HyFE %), HPLC 55+ HiE » %@t H[F&&k
ﬁ QIR lmﬁ’ﬂﬁﬁi IPRISAW RS R 2V [NIPREVS RS 2V
R (A RLEY R Ry 517 b@ﬁ@%pu@@w% Wl%@h}{ﬁ]’l QF[FEjé i
E*T%J (I TRLRUEE SRR 57 TLC 7L - (IR AL e 5
;55 HPLC 3tk » 03 _[fJE[FE[J(lnter-day) £ [ 1] (intra- day)b[ﬂ'lli}
(recovery) SIS fivr - [0 TR AL S S (i B 4y
73 [l kb o7 AT 657 i 5k Jzzﬁ‘ﬁﬁ‘fwjﬁun%ﬁf&. » filghy LBV R
H RBRIRE LRIV FIPS T g 2 i R 2

PJ?‘{
- ~ TR
(= b [N R "[F[l?&"’@‘@g#ﬂj

(= )J}Eﬁbpj?\l DT RST 6.3mg L[IT’%P\J 12.5mg - E"ﬁ]g:'\ 6.3mg ~ A LA
12.5mg ~ A/ 2.5mg ~ Hi% 3.8mg ~ FUR[FTY[1= 1.0mL -

(= s 53 0 [ e

I S

i I:EF:J) : gomiSinA ~ schizandrin EI E’FHF?;%U [
IR+ loganin {117 HTEET™ -

A[#f © cinnamic acid, cinnamaldehyde [ [ | Fluka -
Fﬁ%} : scopoletin, ferulic acid f& [ I SIGMA -
[*[HVEREF2ET ¢ nobiletine (40 pg/mL) «
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(e

95% Ethanol (* & /b)~ %J?L"' 7} (18MQ> Millipore)~ Acetonitrile (LC
#%) ~ Methanol (LC 5%) ~ Phosphoric acid (’ﬁj%@) (Millipore) ~ 95%
ethanol ~ . “[<J/1f% ~ xylene » n-butanol ~ t-butanol ~ formalin  faster green -
safranin ~ glycerol ~ ethylacetate - toluene ~ chlorform ~ ether ~ n-hexane -
Y]J‘ETFEPZ{ + 30%H,S04 ~ Dragendorff ’ﬁ/ﬁi@ TLC * - Balsam - ’ﬁ@ﬁl ~ T
BEEL ~ 0.45 pm R

o ThE
(G SRS E Skl f‘, BEFT AR B R

SERTHILL 2~ AT~ AR~ RU3E BRI [RSEEERT EE
TR GE SRR, o ELERBEATHII ) 8 E SR E SRR
':_”J}__F (o]

I

LA 05 04 3

B T N E I B BT A 1 TSR
Mo SRR S SRR R RN AN -
gf [ A SR e B 1% Safranin [V 50% EtOH yAfsie
16 /[ P57 Safranin F53 I 50% EtOH - 70%
EtOH - 85% EtOH * 95% EtOH f-[<i%F|I'] 0.5% Faster green .V
95%EtOH 1A 4=E1 1 55 > 95% EtOH 1151 % Faster green > I'[ViGi%
AR b <

T T

BRI+ Bt - R I O R e
0 A SR e -

(D[t
fﬁ’ﬁf‘ﬁ‘h“?‘} 59 0.5x0.5x0.5cm’ VA o] RN 4

(70%EtOH 90mL+¥7J‘ETﬁEV£ SmL+formalin SmL) ’?}fﬁﬂ 5 JEJJ‘ ' F
'} 50% EtOH j{{1j% 30 55 -
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@

I} tbutanol 1 95% EtOH ===V 578 [l £ ik(TBA) -t
ﬁﬁﬁﬂz\ IR F TR S A -

(3

}Iﬂ”ﬁf’ iV ﬁ’ﬁ%’jf\ 30 mL IV [RIEIE 0 FR ] WVEI'* ?FD;
A G HFF' BR34BT T L R P ﬁﬂ?}[ﬁj%ﬁ_fﬂiﬁ{[ﬂ“’l
LI 60~65°C HHT 7 14 7] Eﬂj ’ lﬁ[ 7 4|@.|§@g[,%ﬁljmm g
ESETRECE - i‘iﬁ;%’ﬂ’%f‘%’zﬂﬁ’#ﬁf,ﬁ > TR T 12 11
il TBA ﬁfa@im?}(m ke A

@i
EBUSL T GRIIIY R)
G558 ’TELF'JE"%ET - Iﬁﬁﬂ[ LR | FE < v i g Y el
[fl 7][#'3[4’ ’ JD Xﬁi'ﬁ”{ 14 F[ FEfhl o
(5)7 74
SR B LD WA DL > S R
IR I MR G BT LR B
S~ RSB TR G
I A A T SRR
(O

R =R I RUNA PR /iﬁi aRLEIy mﬁlﬁ’\ﬁ&*ﬁc” o i
F J By 40-45°C Htifiz o f_}{”ll—ﬁ&& E IR ES [/
@#wmwmw%’uLe¢wwrbﬁHo
(e
FSE NGRS IR IIN lqu% Yei Ao R VR

Xylene 10 73
Xylene @ 3 S ifE(L 3]
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iR 353
95% EtOH 377
85% EtOH 377
70% EtOH 377
50% EtOH 377
1% Safranin [ 50% EtOH i?\ﬂfﬁ 16 | Eﬁ
YR B

50% EtOH 377
70% EtOH 377
85% EtOH 377
95% EtOH 377

0.5% Faster green .V 95%EtOH iMjfk 175
95% EtOH %9 %£# Faster green

T 53 5
Xylene : =7 iUfE( < 1) 3]
Xylene 573
Balsam -

Goehig > FERREEE T B~ R Al e J’%ﬁ[lﬁ’?r—%lﬁyj/ﬁ
BEFAE R EEAT 'J’[ﬁgtﬁﬁ% S ST

(= )2 MHEER SE L Y 1 STV fpffb 57 TLC St
LEEFT D PP 0 A pﬁ#ﬂ?‘[lrﬁ
At £ AR g 1 BT R T s - PV X 36 AT
5 10g » 73 IF I 100mL » 5B PG 30 53 15 A1
Tl FUIRif  RAET T '@{EF‘[% 10mL > ["Eﬁ?,%ﬁﬁﬁfﬁ#d?ﬁ[ (1) -
2.%ﬁ$§'f§?ﬁ@’?‘}ﬁﬁ?‘fﬁ
PRV IR Sy STV FEAR55 55 5 5% Tmg 7 10mL v
B P T > Tl = 10mL > PEERYEAST o S AR
73 R PIT) P EE ?Vﬁpﬁ#d?‘ﬂr& ’ E'[T—?ﬁ:ﬁﬂ/fﬁ m’?}ﬁi?‘f‘?[& °
3. AERE S sl f‘[ SeAf LV AERS 53 TLC 8

U= 10em x Sem V7 TLCH > IEE??[B’{;IJ— 0.7cm R3] -
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rasl o [ HU%ﬁ_"?ﬁfo’?*?ﬁ?%if?iﬁﬁE%ﬁF' JLLsA ?Vﬁﬁpﬁéd?f
> & SuL > 5j HU”%%E'}'@W?‘?@@% > E?E'fig‘i%lf'ﬂ??%ﬁ/%@%’
Bz TLCH > HEUVAG ™ B a5 ') 30% HaSO4 FiY Dragendorff” reagent
S 1 2 R 5 BRI R P R -
EHLY AR Re i VAL 2 o 2 I BRI A

(5 ) M 3671 HPLC 53 47
1A et % A ) Hitachi <77

(1) Autosampler L-7200

(2) UV/Vis Detector L-7420

(3) Pump L-7100

(4) Interface D-7000

(5) Data analysis : Computer control

2.5 P

(1)Column : Inertsil 5 ODS-2, 4.6 .D.x250mm.

(2)??55&[ 1 10% % 60% acetonitrile (ﬁJ‘ J@’i@z%ﬂ pH [t} 2.8): 1~
PG - AR T

(3)i= * &l 120 pL.

(il © 1.0 mL/min.

()L 1 UV250 nm,

3. AR S
() RV o)

TR 6.3 g [fRAI 125 g PSRN 6.3 g~ A 125 g
PIRE 2.5 ¢~ Hi 3.8 g » 5 43.9¢ YT BK T (20°) 1ttt
B2 (878 mL) ~ 4 ff (175.6 mL) » sflg, (3512 mL) - 12 f§
(526.8 mL) ~ 16 f§ (702.4 mL)~ 20 ff§ (878.0 mL)=" [ilfidAf.V i
Br o TR 2N IEEL 3 BIRLE SR IV AR BRGIE AR 0T
PRV

()7 [FiREVE 3 2V 5Tt
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& PR SRR 1.0 L) 57[» 1F1(20°) 7 316 &
3B 45CH 2V 24 /P[F ~ 60CH 2V 12 ] [l ~ LIS 2V
3PS 2R }%rﬁ*" Fedenb o3 F[EJ’T*QI* °

488 i S

Fv B £ S PR 3 SRR RN 0 B = 100
meT i g[ ﬁﬁfﬁf@m A 0.45 pum VRUIpGERRDY £ HPL iib’?
Preafgs

5.Calibration curve 7 F

#%‘JF]%EI”V“ ffﬁ%pfﬂﬁﬁﬂ[_ AR ILEEND 70% methanol %?“r%‘f“?‘/

90T [ E!f*"i ¥k loganin pf‘ﬂ“ £% 18.75+37.5~75.0~150.0 * 300.0
ug/mL scopoletln E5 3.125~6.25~12.5~25.0 % 50.0 ug/mL ; ferulic
acid £% 1.25~2.5~5.0 ~ 10.0 ¥ 20.0 pg/mL ; cinnamic acid % 2.5
5.0 ~ 10.0 ~ 20.0 * 40.0 ug/mL ; cinnamaldehyde £% 4.5 ~ 9.0 ~ 18.0 ~
36.0 % 72.0 ug/mL ; schizandrin £% 12.5 ~ 25.0 ~ 50.0 ~ 100.0 * 200.0
ug/mL ; gomisin A £% 5.0 ~ 10.0 ~ 20.0 ~ 40.0 * 80.0 pg/mL -

e %‘Wﬁﬁ igﬂ%’ﬁf\ RILE ‘f ff‘ﬂﬁﬁﬁ[ AL 0.45 pm FRTEGH
Y’Fu& » [HE [’af@ Ehwﬁwq’fﬁz 9V 20 pLy= ¢ HPLC 355547
’W“ﬁ H@fﬁﬁp | "'%w%f y O RE LV R 8T x
ﬁlw@ﬁﬁ‘ﬁgilt BlF6L ;'Tﬁ%ﬁﬁﬁmw USRS HAESY (y = axth)
bﬁ'FTJITE}?(r)

6.53 7 1 I fiEF AR (validation)

(1)[ﬁj '] (intra-day) ~ /[ I]*] (inter-day)

l

B F*F%Jawf '/ﬁ%Eh@»gﬁﬁ F.# SRS~ ﬁ: FENELR,
[fil— %—%'M‘*Fmg&ﬂwlif” 24 [ [ bJ 24 JE*]F BT ] PR
YFGITS e TR BT i&%ﬁﬁf?rﬁ SRS e
IE sy {3@ . ﬁ‘l{ﬁﬁ]r] 7&?@1@[ R

.;m

(Q)[pif5= (recovery)
SVRRER ik 1S mL o STRIVFENES ~ fl s = T RS D
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e B - WL I
fEIvE FEF v 20.45 um;H?TﬁEl;H? 20 ') HPLC 5547 » [ﬂ*f”ﬂwﬁ N
EI'RE\}-ﬁET T AT I/}‘Fﬁﬁ’?}'ﬁlﬁfﬁ'r ¥TJ§JD Z_I/EUJ}

S {ﬁfﬂ?ﬁj‘ﬁ:ﬁﬁ
QREANEEESIEATIRE S NE AL o

ESEIESE iﬂﬁ'éﬁ«‘ A=) RN ] VAR T B 1~3.5em >

_Hflz[ Etif‘«L 3~5 [';fﬁ&ﬁl ° Z % 15~25cm o A J” lfﬁ%’

R T Lo e L K
1.5~4.5cm > &' Bl » I—JF“[E’I%‘" I Es EJ,%I}I L[IF[LIT

@¢ﬂ<%%ﬁﬁﬁw051mn’FP“T“ Sl e B

@U ’ E&MTPIF[E [ o lﬁ&iﬁ?[ﬁc | o ]7 JI&’%’%*%”‘F[&

E[o

Vn»\zw—%—lﬂ] = AL AR 5T FETE@E’{F@“E'%”W’?FW H™
Jgu:$”¥$4~9 o R L% ’%ﬂﬁk3 ~103]] - %ﬁﬁfuﬁ

(20~50pm) 3T 7 55 et gl oL, 2 L IR S g
(80~100um) VTS Ffi%ih?@ﬁ[ﬁ' SLANIE 7+ HEHI
AU T R R e A 40~60um JEL'E*’gJ[Eﬂ JA

BE ﬁ“JJL‘V‘ WH*F’WJ‘”FIW[T S AR
Eif*‘+ i 10~15um ”EI_' T 2~4 F o
ﬁiﬁﬁvﬁgwﬁdm%ﬁﬁJ”@“‘TY%¢Eﬂﬂ# i
Fﬂ%\ /%] (Umbelliferac). %} Angelica sinensis (OhV)DlelS iz
HgEL o
2.

[BEAIEAR] 4 [[Elﬁr'% AT = 30~40cm> P 3~10em: 'fi 0.2~0.8cm »
PUEILR B TR

AP R P TPV P A

o o P EJ S jU [/%Jjg[@l ﬂi{{élj‘ I

BRI > SRR » F) T AR U - el

St T4 9 R P U
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[ i e e (B g ) » [ etV [ E ﬂﬁ“lﬂj
15&1’3@* i o

“”’%&’ﬁ?ﬁﬁ] WT%%?E‘%%'@W]EE'%W%’?} TR S H A
*rg*l/?,fﬁ?qajf?l?gc“HEF [HET o A2 AL et ™ 3 3~4 gt

A= VAT e 5T *@1}?[* HE E| TiapafE > 5y
[T O - SRR 1 F S iy AT

Al a 2~3 /H E E|T [mE[qu] ) (@ 5S 45~ ~80um * 1f SRLEETE

W« i) DV EIFES T Shih~Tym) - KA
?@%\EIW% ﬁ{]j ;{m+(10~15um) F~7+ [, Jab LA

Tannin -

%¢gVﬁ@ﬂﬁ&w@%W%“@%’f?wa%%’%%
7+ FF[! W% (Lauracae) V [A[#f Cinnamomum cassia Presl . fiz/gfi =l -

3.7

[P < I S0 A0 - R K
5~8mm > %Lp[EjFﬁ e | Jfﬁ‘a 1~2 # > ;[:;j:F[u[, £

M R

GEABAEE] 913 S U4« IR A A A o 1L
gﬁ;lﬁgj%“iﬂ% N Z%Tijﬂi/j/%g;ﬁ;ﬁlqa] ’ fjﬁﬁt[ﬂ:@j;% » SHET

o B [P < [ AT R R

R AR R - T AP RS SRR 5

P e DT AR AR » BIRAR

2 40-55pm - TS ! LRIl ST 3L

U AT Ty Iﬁﬁw o T

[ e ARV TN KEARTENT - T 5 0 4

o AR
[ il ot I O SESIH LS 5 IR R » L

Ex FF”E[ Eh A [ [ (Magnoliaceae) V 1=~ [k =° Schizandra chinensis
(Turcz) Baill. V iz 5y 5 gy -

4T
[BERIEIR] Al SRl d - TR IRV = 1~1Sem > T
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A+ 0.5em > AR = B FPAUE  BEHT

[R5 ¢ N R AP B 0 TSR o 25
12~30pm - gl EERTH ’ﬁ%’mﬁi’%ﬁ[ & PJf’[ff’” - Hifﬂ Ry
Vw2 B gk AT < a{fiqa}m AR TN
o PTRIE R > S RIBERGEAT > 5 8~30um o
TR VRS o SRS LR

’ , - 2= 10) 1 erregh P 3 L =X

(A il SHBIEIRE R VRl R e
e FF'#' EL T2 FA %[ (Cornaceae) I [T 71 Macrocarpium officinale
(Sieb. et zucc. Nakai.) V#7785 5 A o

5.1

[%ﬁﬁ#%?ﬁﬁﬂ@ﬁ%’%ﬁw’%@T*’wgﬁ%Wﬁ
FA P 0.5~20m o AEURRGET > E ARG > Al

Ui o AR S A A A
HALE « SELHI > B H

FABRE] | TR S~10 b BTSRRI - i
o W RIS RL SRR T
B A IR BTG SR -
[ 25~45um » =55 200pm ﬁﬂfiﬁﬁﬁﬁ*ﬁif s ST
S JAVGE P SR RSk > < 13~20um -
PP TR o h AR RIRLE AR SR EUN
HY 2~3 {0~ €5 {59 30~75 pm > A FHGFEREX £5Y
o TR R AR A R 13
o IR VR R SRS
j&iﬁ'%f'f‘"a (Rubiaceae).” *' Ifiy - Morinda officinalis How .V {iz

6 IR

[BERFIER ¢ 7 il R FUh > = 4~10em » i i 2~6em ©
PR RR R o S RLRE SUTRA RS - TR
PEE WAL FTRITEIBRRG T o [ PLEIRITSE R > [k
e

(2

S

o
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[ﬁa’%&’fﬁzﬁ] C [F[@TE‘FJE-[ R R - fjl‘lji.,ﬁ(’/]l KLY
26 21 B [ IR > E AR BRI 2 B g
T o SERVRHCE BT > HVEHOPPE] o B R
RIFFJRR TS o flo W I A 5 o

7 —[, ~ = ]2 Pt ss ruid g N 3 o

(Mg T ERE VRS I i s ey g S
J&_ifﬁ [E5[[ 7% ] (Orobanchaceae) V [A x4 Listanche deserti [V iz
ﬁ A R S o

(=) Mg B a ik T RS A9 55 TLC Ak

L FFSAAES VAT 53 TLC AL UKL © CHCI, : MeOH(6 ¢ 1)

2.[ijﬁ$ﬁ;'/?ﬂ?@’?%} TLC A&l s %qiﬁﬂiffﬁ% : Toluene : EtOAc(1 : 1)

3. TS BEA R RY 57 TLC At %qiﬁﬂiﬂfﬁ% : n-Hexane : EtOAc(1.5 : 1)

4.p|ﬁé1 [ij%ﬁ?rl%@ﬁ} TLC ﬁ%é'ﬂ%ﬁf’ﬁﬁ?\fﬁ% : Benzene : acetone(9 : 1)

5.0 =g 348 AY 55 TLC gty s ’%{lﬁfﬁ?ﬁﬁ : Toluene : EtOAc(9 : 1)

6.P\J7ﬁf—%’—7«\%ﬁﬂfﬁ|@’?}ﬁ TLC f@h s ’%{lﬁfﬁ’ﬁﬁ% : n-BuOH : Y]J‘Eﬁf%i :
(T2 1)

(Z )HPLC 55 #7743 I i 2
1.?5?@’?} NG =

I'l' loganin -~ scopoletin ~ ferulic acid - cinnamic acid ~
cinnamaldehyde - schizandrin + gomisin A 3£} ﬁ*—‘?’ Y5 o B3R & T
HEE 1 HPLC S5 ik - EIF@,L?F’?H%W;[’?;% » loganin [/ iﬁ?{ﬁf FL] £
18.09 7J ~ scopoletin £ 27.72 55 ~ ferulic acid £% 29.69 77 ~ cinnamic
acid £ 42.21 77 ~ cinnamaldehyde £ 44.48 5} ~ schizandrin £ 51.17
77 ~ gomisin A £} 53.87 ;) ~ [‘Jﬁ[ﬁ%ﬁz“?ﬂ@? nobiletine £ 49.77 75 »
AL R HPLC-PDA VA » T M EEE S 8 {Ry T
P S E T PRy 57 T 8 19| U T ESS F{W[: JifTh
PR RS TR R RS PR = (R 1,2)

2R
SRR S TS 1 R intra-day ¥ inter-day Bl

0+ inter-day .V CV fffi| 4% intra-day I/ ['“FL[F[J ) *EE}J—@ DREAHE
5 %9 BERISTAT 5 % o FIR % LY o Recovery A Fll ok



250 2004 BEFEEE HRTIE K S mP T O R

96.53+4.56~113.67 £3.97 V[t » E"fjfiii[lﬁg[fl'ﬂ&g* o (< 2,3)
3R H[E

Loganin : 7+ 18.75~300.0 pg/mL J&% S@faifE e flzsct #d =1 17
y =0.0201x+0.0267 (r = 1.0000)

Scopoletin : 7t 3.125~50.0 pg/mL YL F[RIAG AN AR =0 1
y =0.0268x—0.0058 (r =0.9999)

Ferulic acid : 7t 1.25~20.0 pg/mL J&/% a@faifEyE phizsct # =1 1
y =0.0527x—0.0693 (r = 0.9944)

Cinnamic acid * 7 2.5~40.0 pg/mL &% fafEg e fhect, A =0 iy
y = 0.0464x+0.0331 (r = 0.9996)

Cinnamaldehyde : % 3.125~50.0 pg/mL J& 74 FlEAEvEAIGact A1,
y=0.0201x+0.0212 (r = 0.9998)

Schizandrin © 7 12.5~200.0 pg/mL J2% sfalfg s flisslt Fd =0 £
y =0.0272x+0.0909 (r = 0.9997)

Gomisin A © 7 5.0~80.0 pg/mL JE 74 AR AIGE AU T
y =0.0322x+0.0337 (r = 0.9995)

rF Fﬁ FpAs s o3 VA B ISR 2] Uy F»‘?Lﬁ% A0 T R
ST YR 2 S -

4. B GH
(DT[RBT 20°) Bhw v

FUBCE R B 7@?@@’?‘}5? 575 8 [jFﬁ (351.2 mL)f5 12
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[(526.8 mLYFIAHLV K i1 (20°) 3 07 SIS O BV g5t [
= RGN 3 SV B B 8 (5 (351.2 mL)
712 ff (526.8 mL)ME i - (< 4)

@) e 3 v i

PBCEEAE N B loganin~scopoletin~ ferulic acid - cinnamic
acid ~ cinnamaldehyde =75 #& ‘F'[ﬁ%“?‘y 53 HBEH TUiE fv_‘?ﬁq GBI
ii_?ﬁ,'J;'/ ]'“EL[FU » [} schizandrin ~ gomisin A HIIE J[ﬁé‘ (X Ef - (&
5)

BYL R

. Lay, H. L., Chan, H. J. and Lin C. F. 1997. Simultaneous analysis of six

components in “ Chai-Hu-Kuei-Chih-Tang” by high performance liquid
chromatography. J. Food Drug Anal. 5(4): 381-390.

. Lay, H. L., Chen, C. C. 2000. Simultaneous analysis of eight components in

“Pin-Wei-San” by high performance liquid chromatography. J. Liq. Chrom. &
Rel. Technol. 23(9): 1439-1450.

. Lay, H. L., Sheu C., Wu, Y. S. and Kuo J. H. 2000. The development of

manufacturing and analytical method of Hwan-Shio-Dan softgel. J. Food Drug
Anal. 8(1): 35-43.

. Lay, H. L., Shih I. J, Yeh, C. H,, Lin, C. F. and Liang, J. W. 2000.

Simultaneous determination of five constituents in “Tzyy-Yun-Gau” medicine
by high performance liquid chromatography. J. Food Drug Anal. 8(4): 304-308.

. Lay, H. L., Huang S. C., Chen, C. C., and Wu T. S. 2003. Studies on the

component analysis and quality control in tonic wine preparation of
King-Mon-Long-Fong-Jyo.. J. Food Drug Anal. 11(3): 201-208.
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Studies on the component analysis and quality
control in tonic wine preparation of
King-Mon-Long-Fong-Jyo

Horng-Liang Lay', Chia-Chi Chen', Shiow-Chyn Huang® and
Tian-Shung Wu’

1. Department of Plant Industry, National PingTung University of
Science & Technology
2. Department of Pharmacy, Chia-Nan University of Pharmacy and
Science
3. Department of Chemistry, National Cheng Kung University

The origin of King-Mon-Long-Fong-Jyo crude drugs were identified by
microscopic and TLC examination, and an HPLC method for simultaneous
determination of seven marker substances was established for the quality control
in tonic wine preparation of “King-Mon-Long-Fong-Jyo”. These marker
substances were gomisin A and schizandrin from Schizandrae Fructus, loganin
from Corni Fructus, cinnamic acid and cinnamaldehyde from Cinnamomi Cortex,
and scopoletin and ferulic acid from Angelicae Radix. Different rice wine
extraction volume and extraction temperature conditions were performed to
evaluate quality of King-Mon-Long-Fong-Jyo.

Extracted samples were run through the HPLC column (Inertsil 5 ODS-2, 4.6
I.D. x 250mm.) at 30°C and the column was developed with a mixture of 20%

acetonitrile and 70% acetonitrile (adjusted to pH3.0 with phosphoric acid)
aqueous solution and then employed linear gradient elution method at a flow-rate
of 1.0 mL/min. An UV 250 nm was used for the detection of the marker
substances.

Relative standard deviations of intra- and inter-day analysis were less than 5%.
This separation method could be successfully applied for the simultaneous
determination of seven marker substances in “King-Mon-Long-Fong-Jyo”.

Keywords : King-Mon-Long-Fong-Jyo, gomisin A, schizandrin, loganin, cinnamic
acid, cinnamaldehyde, scopoletin, ferulic acid.
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Figure 1. Chromatograms of marker substances in standard solutions of
King-Mon-Long-Fong-Jyo made from incomplete materials.
A : King-Mon-Long-Fong-Jyo standard solution containing nobiletin as internal

standard.
- King-Mon-Long-Fong-Jyo standard solution without Corni Fructus.

- King-Mon-Long-Fong-Jyo standard solution without Cinnamonomi Cortex.
- King-Mon-Long-Fong-Jyo standard solution without Schizandrae Fructus.
- King-Mon-Long-Fong-Jyo standard solution without Angelicae Radix.
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Figure 2. Peak purity of each marker substance in standard solutions by HPLC
photodiode array detector of King-Mon-Long-Fong-Jyo
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Table 1. Gradient elution program using mobile phase A and B

Time Flow rate Mobile phase A Mobile phase B
(min) (ml/min) (%) (%)
0 1.0 100 0
10 1.0 95 5
15 1.0 90 10
25 1.0 80 20
50 1.0 0 100
60 1.0 0 100
70 1.0 100 0

A: 20% acetonitrile (adjusted to pH 3.0 with phosphoric acid).
B: 70% acetonitrile (adjusted to pH 3.0 with phosphoric acid).

# 2. EffFEhY fF[JE LR s 2 B IRV S5 A
Table 2. Intra-day and inter-day analysis of King-Mon-Long-Fong-Jyo

Compound Concentration CV(%)

(e g/mL) intra-day (n=5) inter-day (n=4)

18.750 0.76 4.18

Loganin 75.000 0.74 2.38

300.000 0.73 2.47

3.125 3.03 4.30

Scopoletin 12.500 2.89 2.58

50.000 1.69 1.73

1.250 4.90 4.56

Ferulic acid 5.000 3.46 3.95

20.000 2.72 342

2.500 3.17 5.32

Cinnamic acid 10.000 1.37 3.05

40.000 1.83 1.10

4.500 3.28 4.73

Cinnamaldehyde 18.000 0.99 2.98

72.000 1.69 3.15

2.500 3.17 2.72

Schizandrin 50.000 0.79 2.37

200.000 1.75 1.82

5.000 4.67 3.74

Gomisin A 20.000 237 2.86

80.000 0.45 1.68
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Table 3. Recovery test of King-Mon-Long-Fong-Jyo

Concentration Recovery
Compound (1 g/mL) (%)
18.750 106.18+4.65
Loganin 75.000 101.04+2.18
300.000 103.74+4.42
3.125 97.93+4.06
Scopoletin 12.500 102.354£2.27
50.000 100.62+0.98
1.250 107.11+4.12
Ferulic acid 5.000 103.04£4.57
20.000 101.06+4.57
2.500 103.11£4.09
Cinnamic acid 10.000 101.85+1.77
40.000 100.12+0.68
4.500 101.86+4.89
Cinnamaldehyde 18.000 99.90+3.36
72.000 99.58£1.16
2.500 111.6944.60
Schizandrin 50.000 116.4442.20
200.000 113.67+£3.97
5.000 98.70+2.60
Gomisin A 20.000 102.18+1.29

80.000 96.53+4.56
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Table 4. Content of marker substance in six different rice wine extrac[ion volumes
of King-Mon-Long-Fong-Jyo

Compound 2-fold 4-fold 8-fold 12-fold 16-fold 20-fold

Loganin 63.124+4.87 65.60+4.45 66.70+2.83 67.70+3.81 63.80+4.99 62.82+4.20
Scopoletin 6.60£5.90 6.98+3.77 7.80+4.46 7.72+3.50 7.80£4.19 7.28+6.20
Ferulic acid 3.60£1.97 3.48+2.96 4.20+£5.35 3.56+5.07 3.52+3.21 3.36+2.54
Cinnamic acid ~ 1.36+1.53 2.1443.27 3.52+4.92 3.74+4.19 3.60+3.32 3.70+5.31
Cinnamaldehyde 1.38+6.25 2.3846.10 4.96+7.10 5.06+4.99 4.68+7.67 5.04+2.88
Schizandrin 21.10£3.38 28.60+5.93 30.44+5.22 31.1614.06 31.76+5.09 31.4612.47
Gomisin A 6.501£5.58 6.94+4.99 7.44+2.15 7.80+4.47 8.04£3.91 8.00+5.27

% Data represented as mean (mg/one dose) £ C.V. value (%).

One dose : Schizandrae Fructus 6.3 g, Corni Fructus 12.5 g, Morindae Radix 6.3 g,
Cistanchis Herba 12.5 g, Cinnamonomi Cortex 2.5 g and Angelicae
Radix 3.8 g.
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Table 5. Content of marker substance in four different extract conditions of
King-Mon-Long-Fong-Jyo

Room temp. (25

Compound 45°C > 24hr 60°C - 12hr Boiling (90°C) > 3hr

C) 3weeks
Loganin 59.32+£3.07 57.82%+1.54 62.28+4.52 73.02+2.54
Scopoletin 6.4614.19 10.20£2.36 14.38%1.67 16.68+3.14
Ferulic acid 2.80%6.21 342+6.38 3.68%1.70 4.48+1.88
Cinnamic acid 2.2245.79 246641 2.42+2.86 4.58+2.91
Cinnamaldehyde 1.20£7.24 1.8244.62 1.44+6.04 2.04%£6.27
Schizandrin 27.6416.44 28.44+4.84 27.34+£3.98 22.12+1.07
Gomisin A 8.80+3.61 6.74+1.36 5.56+5.41 4.20£7.09

% Data represented as mean (mg/one dose) £ C.V. value (%).

One dose : Schizandrae Fructus 6.3 g, Corni Fructus 12.5 g, Morindae Radix 6.3 g,
Cistanchis Herba 12.5 g, Cinnamonomi Cortex 2.5 g and Angelicae
Radix 3.8 g.



