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Quality Monitoring of Specification Standard of Gardeniae Fructus in the Korean
Pharmacopoeia and Studies HPLC Standard Chromatogram

Kyoung Hee Kim', Sun Mi Kim', Seung Hoon Shin', Young Jong Lee?, Wan Sook Baek'"

1 . Korea Pharmaceutical Test & Research Institute. Seoul, Republic of Korea.
2 . Department of Herbology, College of Korean Medicine, Gachon University. Seongnam Republic of Korea,

ABSTRACT

Objectives : Gardeniae Fructus is a ripe fruit of Gardenia jasminoides Ellis, which has been used as traditional medicines
for anti—inflammatory, diuretic, antipyretic, and antibacterial activity, The aim of this study was to compare of
Gardeniae Fructus in South Korea collected during three years according to the standards in monographs of the Korean
Pharmacopoeia Eleventh edition (KP11),

Methods : 30 items of Gardeniae Fructus from two cultivation regions were classified into dried(n=15) & steamed
(n=15) and tested according to the standards in monographs of the KP11, Gardeniae Fructus was carried out
identification(comparison of colors, thin layer chromatography), heavy metals, residual pesticides, total ash, and
assay registered at KP11, Add to we tested loss on dry, contents of ethanol—soluble extracts, and HPLC profiling,
Results : In TLC chromatogram of identification test, the spot of gardenoside and geniposide were observed at £r value
of about 0,3 and 0.5, Heavy metals and residual pesticides met the requirements of the standards for all samples,
The results of total ash of each samples are measured maximum 4,87 %, According to HPLC for assay, the samples
contain 4.80~6,10 % of geniposide and 0,.45~1,83 % of gardenoside,

Conclusion : We have verified the current specification standard of Gardeniae Fructus and standard that is not set,
By the results, it is proposed a new draft of loss on drying and confirmed the content of gardenoside revised, HPLC
standard chromatogram of Gardeniae Fructus is proposed. We hope that it will help the standardization of Gardeniae

Fructus,

Key words : Gardeniae Fructus, Quality control, Pharmacopoeia, Geniposide, Gardenoside
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#EF(Gardeniae Fructus, Gardenia Fruit)= o grul=ef EYS ttAg: glo o1 JX4 ko g 29wy i}
AKP1D)Y,  dEerEuUP1NYT  FHAVFIIFA AT fETo FA=, S ZGo] B AT = o] 2o
(ChP2015)? of| “X| A5 Gardenia jasminoides Ellis(Z-5 AAA ZF 852 JeElE AR dist 937 AT Q)
XYzt Rubiaceae)?] B2 =9tk Ejutel FA A9 ) E3| oot Xz 2B Fu= W FASEE|
L KP2Yo) “XAUTE Gardenia jasminoides Ellis @ S4 3t BAjo] ol WA g FLL e AR FI5
A& duf"2 A& FA = A 918k A7l gars] AR T Yo A wB BE G2
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HZE FHA3) HEF, SEHa 2ol 44Tt A9
o)X= Qo] A wat'? FgAsig 5 B aA
Aol et A7F s Y= 9len, E3| butylated
hydroxytoluene(BHT)Y butylated hydroxyanisole(BHA)
o} T2 A AL aAAEG = BlaE QAo g
A SHALLAARA fETol BF A7 o]F AL )
oY, 2 HelE X2} 2EES EER6E 1Y, gy
e et Rexg? dyEgIYAels, ANE,
AdIAsHE, 89, fAAY Hae] 2t Qe RS
2 dFA om' SwAst o Gate] i3t AFvt T
Ho gt 4E FaAY wHE 98 S RS 2:
9ol X&pol| ZHE Y Qi T2 A (crocin) ]2t A
G| 84 MAE o] gate] =] BS SolAYY 2z
2HE HM2AHES geniposideE: £ - AAFT T g
—glucosidase® 7}5E85t] <& geniping ofu|iAka}t
HhSAlA S84 FMaz Asete] AgE7E S
AZAE WA SRR, ¢ 5 AFY FAAR A e, 4
EF9 BREYO] FolX 1 HAS WAt AAE E FHS
717 FA" 5= glen, g Y= HAEY G4 2
= A%, YAERY gAE s Mol AAAAH L, o
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PEFE BES o]Asle] Aujsts Rolm FPAR AL T
ok dYel 1E, 9=, Ax Y So|th, o] A o]4ke]
QoA A A9 ALTTA] Fa7t SEch dukyoz
109 F&01% 7He A7 Y Fo dujrt oz
AP o Ssolsict, bl Aujs Ty, Bube A
31 SRR E ARS|E St & o B BA o= A
ST RS YT 2712 Mol & F oL Aol Asg 2
oA Az Z&AzME] Uk KP9VAA ‘Azt
Gardenia jasminoides Ellis 2] & 9]-& Guj2A4 I2 =
R 2o gAY A R'o2 AFHPeH A7) KP11e|=
93}l ChP20159] Holole “9~119 &7} A%t
e 9 o) AHFste] AT o] 2AL AAST RAAY
L 2o A g3 & Azt "B skt

o] Ao 2] Faitx] 2o Auet ET-E 5
Aste] a2 Az A BE B gAY A L 72
KP11V% 2% ARE Yo wet SANH, 2=AH(E
24, AR5, 32 2 A (Table 1) AE Frpgoz
A Y AApe] EAL Flstn, KP119] naR3FA Az
Zeka} olagrre AuED Ty §EHE I 74
ES BUHYS A0S dEan M2he) AH) AL 9jgt
HPLC #3201 272 A|stnst g,

gH N of

Table 1. Comparison of Specification Standard of Gardeniae Fructus in Pharmacopoeia

. . . cpe - . Loss on drying Total ash Extract content Assay
Pharmacopoeia The Identification Puri

Do Origin ty @) @) ) %)

Gardeni 1) Comparison of colors 1) Heavy metal Geniposide 3.0
KP11 . @ ,e a 2) TLC(Gardeniae Fructus 2) Residual pesticide Non 6.0 Non eniposice 2, w
Jasminoides Ellis . A L Gardenoside 1,8
reference drug—geniposide) 3) Sulfur dioxide

Gardenia 1) Comparison of colors . . .
JPL7 jasminoides Ellis 2) TLC(geniposide) Non 13.0 6.0 Non Geniposide 3.0
ChP2015 Gardenia TLC(Gardeniae Fructus reference Non 8.5 6.0 Non Geniposide 1.8

Jjasminoides Ellis drug, geniposide)

% Gardenoside 1.8 % has been removed from KP11 revision®"

I As 24y

1. A=

I FAARQ Mebhde A9 1gF, FAAEE XY
o] gal(Figure 1ollA st AAUYFE  Gardenia
Jasminoides Ellis, W& 7o ozt 23 AxR7E
o] g3te] 60 TollA 12417t A= A ()3t A (dried)ol 2t
& n=15)3 9453 W71 o83t T2 4L WrtA] A
2F Ax7)E ol&3to] 60°TCAA 1247 ARF ()3}
ZA(steamed)o| 2t ¥ n=15)Z FE3} AujE 307 A=
a2 stgtH(Table 2), W2 oA FEHE FY
AL FAE (o3t fEEolgte, n=15)% 433t KP11 1]
A7 14 AxFAF A2 mUEH o HE53c
A A3 dsta 3, e ngrt 7|9 FEE T gkt
OFZAF AT B3I 9k, F 4o FRRE Fto] B
A8 AAE =ASA

i ofN K

Figure 1. Collection area of Gardeniae Fructus



Table 2. Sample Information

EFS 44 71 ZYEP 9 HPLC 232019 A

s | 9000G 00006 B0005  Dhobe Va0
Wogy ko0 GOg00  sgoer Do hed

Dried | Joonam 1 XIT) 000 6o KXY 2006 LY LIY
Booet  gdooe depod g6000  Qdogo

wngen| - §P000  BOG00 U000 Goedu  Bedly
UL T L L T L A XY A L] 0

won | DUORY 0090 00000 VEGUr G0Ny
S0p0p  Bdere  HOONE  Seg b0 Voeey

St | Jomem !“H 6600 sebos bogad  bedee
0000 DI040 h0ede  aNeny  tGeeE

awnzen| Q630 00000 @0000  Phobe  QO00NE
$poeg 00000 ONOL #0408 ggoie

d0obe  0G00p 00000  Oeiic 06

2006  Googe Odadd G0PRE woPsy

Domestic Ditrtution ¢ . .‘Qd}@ ‘@Qﬁ@ 6.... .@6 “
e :Q 80 o040  geest  BRRed  cagig
00000 BO0es0  BOsee  POOee  ssp i

POOOP govde  geest  BBTed  seapeg

2. Aok 9 7]7]

ZRAAF AHEH AlFS =Y -

Fleto] AgIET A RoE A ol ATETL gl
Silica gel 60 F254& #A 9= ¥F=1(230—400 mesh,
0.25 mm, Merck, USA) & ARSI 77|24 of AR&SH
4o e, oINEYEL LS AXF2utE T8 Z & (Burdick

9 53 % APt

& Jackson, USA)2. 2 7 I3} E-& Milli-Q apparatus
(Millipore, MA, USA)E AHE3tY 3% S/ Al F 0.45 m
membrane filter2 I3l ARSI AAEFAYF
(Gardenia fruit Reference medicinal plants materials)<
X APYF Gardenia jasminoides EllisZ2A] A& 9QJoFZotA
oA Bopdtorom EEEL Geniposide(Wako, Japan),
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Gardenoside (TAUTO, China)E FY3te] AFESIATH =&
o|&= Ultrasonic DH, D300H(DAIHAN, Korea)E AR5}
TLC #9Ax= CAMAG REPROSTAR3(Camag, Germany)
< AMgEYlen, A7|AR7]+ ON-21(Sanyo,Japan), 3
3l2& F48010(Thermolyne, USA)Z ARSI A&
PB303—S(Mettler—Toledo, Switzerland)S AF&3lo] A%
atch. Sa4A18 0l AHE-E Microwaves MARS—5(CEM,
USA)o|H 7]7]& Optima 7300DV(Perkin Elmer, USA)%}
MA-2(NIC, Japan)E AMg3}93, GCE Aglient 6890A
(USA), GC—MS+= Aglient 5973i(USA)E AME-sH3Th 18|
HPLC Z =290 AFEE AH]E= Agilent 1200 series
(USA)9] Diode Array Detector® FAE HPLC system=
AHE39 2™ Chemstation softwares F3 AZutE1H
dataZ A g3}tk HPLC column< Shiseido capcell pak
(C18, 4.6 x 250mm, 5um, Japan)d} Waters symmetry
(C18, 3.9 x 150 mm, 4um, USA)S AME-3F Tt

3. 9

1) I

KP11o] AR o] Qe SIABALENS HlnA o= Mo
vy o whet Aty w2 Bhea 2ukE T 2R (TLC)S
KP119] wa} (ARt BEECR ofaL b9 J&S
gol5l7] ¢35t geniposide, gardenosideE EFEZO0ZE =

7Yete] A1@ et

© 249 Bl

EAEAAE v AgztAdAIA g oA 24 At A
ahdck 1 2F 1 g& ZoF 60 ~ 70T B 100 mE 4
2 50 A oA 60 — 70TA 3087 7238 o
A G}, o] AL At o} 1 moll B 9o 10 mE
Chs Bl g vwstgiot, BlRd S SAFAEE 2 nge
dol B9 o] HEeA 10 mLE S| ATt

@ ¥% 3 20 T LY (TLO)

EAEHA 1 g D ANEEAFS Do} 212} v 20 nd
£ 93 58004 387 hestm 43 o ofutate] o
Ao W AGREAYFEEA O sheir, Ao U AAEEA
[

i

(3 : D& AMEHZE skl o 10 em AAE ThS WrE2HS
vl ARt p-otHAYH S E - A AS n2A Y

= 105CoA 10 & 7t 7FEstat. 712 Fed vy
AES Q1L 9ty EEEZ O R geniposide, gardenosideS
ZrzF 5 mge 2ol WeE 1mgoll = FEHAOE S
ESH IS o 29 & 2o FR1sHHTY

2) £EAIY

® FaF%

KP11 AP B 9] S343o] uet A@stant. W, w4
HEES BAS PA 0.5 g2 YA Do T2
Moz Bafstel ICP-MSE AHgdtel Z4stgn See &

s

Mg AA 100 mgE BBHA Zob AELSEATE 27

e,

@ 75

KP11 A EH L 2FsoFate] wat Al@stct, Fo
tJEl(p.p'—DDD, p,p'~DDE, 0,p'~DDT % p,p'=DDT2] &A)),
tded, Zu]of|o]2 ¥ (ZBHC : a, B, v 2 6—BHCY ),
gEY, A= JROE EAEHA 5 g2 FYstA ot
712 BHsta A7t AstERXE o] &35te] FAIT d

7R3 A ke,

248 AA oF 3 g2 AU Do} KP11 AEA A
slugrol whet AW Tk

2 g2 S

B4 7 o 2.3 ¢ FUSHA Bot AT Bekrad] Y1

= ol 5412 AE3
Bsto] Betraa Q
HREL ool 100 M2 B urtx Feoaez Asich
o9 50 i 8ol 4 FLALST 105 CoIH 441 A%
so] dlAlAele (Aert)ed 48 e 1 IFe 3t
A ot A2FF%) S AEHA,

=

6) M
48R oF 1.0 g FUsHA Dot AN T (T —

10) 50 8 Y 1A7F 2202 E 0 ojzistol 2zt
AHo 7 3}t uRE geniposide EEFE} gardenoside F
EF 9 1.0 mg& AYstA 2ot A7 HEZ(7T — 10)=
ol AEsHA 1 M= st REHOR 611 AAIRuET
Aoz AT, BAAAY & z20d dF 7ol
=kl g Fastgict, B4 2AL Table 3.9 2t

Table 3. HPLC Analytical Conditions

Instrument Aglient 1100 HPLC-DAD
Wavelength UV 254 nm
Column SHISEIDO CAPCELL PAK C18 (5 um, 4.6 mm X 250 mm)
Column - .
temperature(C) 5 U
A 1 % acetic acid in water
B : acetonitrile - acetic acid (99 : 1)
Time (min) Solution B (%)
10
Mobile Phase 8 15
20 15
21 15
80 90
Flow Rate 1.0 m¢/min




ETo 74 7% 2UHY 2 HPLC E£320hEdd A7 101

m Z2 3
1. BAXF

1) AHO| H|wrHiEH
ZF g el Ao wMo|1 ZIEALES] R
DA E} A5k Fokch(Figure 2).

Figure 2. Comparison of colors
control solution : potassium bichromate in water,
1~ 15 : dried 16 ~ 30 : steamed

2) etE3 20tE I TH(TLC)

POt AYH I E - A AS WA R st AIF T ol
Ao A& o7 Mo w2 AAREZYGEZH A &
< BT Ay 9 R gho] B9k, I F R 3k 0.3 FZolA
gardenoside, £ 3k 0.5 220 A geniposide?] ¥FES Z+zt
g = ATk F7F= 365 nm Y AAdS 2R
i 2o}t 254 nm T390 29 AS 2HS Wl geniposide HHH
< FAIE = AMH(Figure 3).

GE GA WS 16 25 30Ws GA GE

e o ol e e P Lo
GEGAWS 1 2 3 4 5 6 7 3 9 10 11 1213 14 15WS GAGE

(B)

GEGAWS 1 2 3 4 5 & 7 8 9 10 11 1213 14 15WS GA GE

GE GA WS 16 17 1819 2021 2223 24 25 26 27 28 29 30WS GA GE

GEGAWS 1 2 3 4 56 728 9 10 11 1213 1415WS GAGE

GE GAWS 16 17 1819 2021 22 23 24 2526 27 28 29 30WS GA GE

Figure 3. Thin layer chromatogram

GE : geniposide, GA : gardenoside,

WS : Gardenia Fructus reference medicinal plant materials,
1~ 15 : dried, 16 ~ 30 : steamed,

(A) : p-anisaldehyde—sulfuric acid TS,

(B) : UV (254 nm), (C) : LV (365 nm)

2. &=AE

1) &%

KP11 #AA HE+2 F5% 7|1&2 9 5 ppm, 7IEFH
0.3 ppm, H|A 3 ppm, 2 0.2 ppm ©]3} A= o] glom,
AdZ3 E2 0.0~0.5 ppm(0.2£0.09), FI=EL 0.04~
0.08 ppm(0.1+0,008), H]a%= 0.0~0.1 ppm(0£0), 22
0.00~0.02 ppm(0.0+0.01)2.2 307 A& 2%F 7|& gt
22 et

2) TRl
ZDDT(p,p'—DDD, p,p'—DDE, o,p'—-DDT ¥ p,p'—DDT¢]
3A) 0.1 ppm ©]3}, , Dieldrin 0.01 ppm ©]3}, & BHC
(@, B, vy @ 6—BHCY &4, 0.2 ppm ©]3}, Aldrin 0,01
ppm ©|8}, Endrin 0,01 ppm ©]stZ F#78kaL v}, Al@Axt
= A RA FoF Aro] AEHA &UTh

3. A=xAE

KP11e)] AA= o] A gt JP179] #24& 13.0 % 3},
ChP20152] A 8.5 % o|5t2 FASIT Ut} WAL 4,47
~5.69 %(4,98+0.38), AL 5.98~6.86 %(6.48+0.26),
QEEL 437~11.24 %(7.28+1.91)2 RE A&7} ChP2015

71 8.5 % oJ3tE H-&3tH F 457 F FEF 67471 7|
28 218t Ao ey ot JP17 71241 13.0 %0 o
A= BF 7IEET BA Ut AR B2 6,25 %ol
RSD7} 23.52 %2 50 % uv]9to]glth(Figure 4).

B e e e e — e — — = ST
Dried : 4 47 ~ 5.95% Steamed : 5.98 ~ 6.86%

132/3333[35/36 37|3839/40141 /42
Dried Steamed | Distribution

Figure 4. Results of loss on drying of Gardeniae Fructus
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4. 3&

B A% 4.36~4.55 %(4.45+0.07), T4 A$
4.48~4.87 %(4.66+0,13) 2 7h-g¥o] Aglo]l KP11
TF42 6.0 % VT2 gt AIghE Yeith(Figure 5).

Dried : 4,36 ~ 4.55%

Steamed : 4,48 ~ 4.87%

5. AT | FLolg s

KP11o] AAER o FEoz BAL 33.53~41.93%
(39.36+2.37), AL 38.07~42.17 % (40.97+1.83)=2
LA et oy 5E9] 3¢ 18.34~40.35 %(33.92
+6.11)E #EAx7} A YeEbgth(Figure 6).

I

1234‘ | | |a 5 10111213 1415141718 192021)

Dried Steamed Distribution

Figure 6. Contents of dilute ethanol—soluble extract of Gardeniae
Fructus

6. A

1) ZE222 el

geniposide, gardenoside ¥ geniposidic acid E&FHS
7R AR EA 22 (Table 3)ol wh AFsHES of A=
7rdQlo]  EEEI  geniposidic acid, gardenoside,
geniposide ©2 2 §&H& 215 ¥cH(Figure 7).

2) X HYE0| glE(Assay)

AHeiE 3078 AlEol dha] A EEZQ geniposide €}
gardenosideE EEFEOCSZ HFIFAWHI AFIZutE DT
Holl what A @3t A3} geniposide TS AAL H$ 5.33
~6.10 %(5.74%+0.35), $A9 A% 4.80~5.61 %(5.09
+0.2002 g, AzEHE zpo|7h §igle™ KP11 34
3.0 Rt} % A Yebgth(Figure 8).2)

KP11 743" ©& gardenoside o] AHAE o m
Uy 23 AL 1.00~1.83 %(1.51+0.32)0] 2 11F XA
J(1~10)0] FHAG(11~15)Eet FeFo] EA vrepyitt,
71L& 0.45~0.78 %(0.57%0.09)2 A FZt Z}o] glo] 2A
AZE At (Figure 9). JAEHE AHA Dej= o= 2
23 o] a2 Ax3 AR} gardenoside a0l A

S ¢ 5 YA, Azl wet Y Xpo|rt A v
Has g

o & sk

rlllo

. 32 No. 2, 2017

- *)

- ©

Figure 7. Chromatogram of reference standards
(A) geniposide (B) gardenoside (C) geniposidic acid (D) STD mixture

1] 0z 04 05 ]
= (mymi)

8.00 Dried : 5.33~6.10%, Steamed: 4.80 ~ 561 %

6.00

AN

‘ | | | ‘ | ‘ | ‘10'11‘12'13‘14'15 15‘1?‘18‘19‘20‘21‘22‘23‘24‘25‘ZE|27|28|29|30|
Dried

Figure 8. Calibration curve of geniposide and contents of geniposide
in sample of Gardeniae Fructus

A o8
= = (mg/mL)
2.00 Dried : 1.00~ 183 %, Steamed : 0.45 ~ 0.78%
1.00
000 -+ 1'
1| |3 4‘5 3 7| 8|9 m‘n 12 13|14 15 15 17T13| ‘20—[21‘ |ET2N|25|25‘! zs‘m 30
Steamed

Figure 9. Callbratlon curve of gardenoside and contents of
gardenoside in sample of Gardeniae Fructus



P19 744 71 ZUHY 9 HPLC EFI2ntE1Y A 103
3) E=3=20tEz HA| & I} Eila ’
EAzA w2k s0R Bk BASAE o AW, 54 BE
oA 2089t geniposidic acid, gardenoside, geniposide® -
37t 2= EE2IAREIRE 3087149 Z2nt
EIHE st} AAStATHFigure 10). A7, 54 3074 B |
SzatEaRelA 202 6709 SAAHRD)T A $714] R T
ZHRRT)Z vlastgdy EEHAeL A EEHT} 19 o
312 SelmgithTable 4), EF AZAtEIRS AzPHE e
F3sto] el A7 F57H9 of" zpolglo] HAS0] ¥HE .
Ao AZEE & & Ak(Figure 11), - .
g Jortd oo Mo ]
Figure 10. Chromatogram of Gardeniae Fructus(up) and
enlargement of Gardeniae Fructus(down)
Table 4. Repeatability of RT and RRT of Gardeniae Fructus
RT Bred RT Steamed
Peakl Peak2 Peak3 Peak4 Peak5 Peak6 Peakl Peak? Peak3 Peak4 Peak5 Peak6
1 8.739 10,980 15726 36,399 36,901  38.666 | 16 8.788 11,021 15825 36,416 36,982 38,763
2 8.704 10,943 15686 36,362 36,893  38.662 | 17 8.780 11,069 15835 36,479 37,044 38801
3 8.779 11,008 15759 36,431 36,952 88,722 | 18 8.841 11,093 15879 36,475  387.050 38811
4 8.695 10.983 15737 36,416  36.955  38.722 | 19 8.750 11.073 15,871 36,427  36.997 38,769
5 8.794 11.080 15,878 36,450  37.005  38.767 | 20 8.853 11,116 15883 36,495  37.063  38.822
6 8.860 11,134 15877  36.477  37.026  38.792 | 21 8.735 11.022 15,843  37.030  37.939  38.795
7 8,788 11,047 15869 36,484  37.030  38.804 | 22 8.750 11.050 15845  36.424  37.009 38,783
8 8.738 11.078 15942 36,478  37.025  38.782 | 23 8.760 11.034 15812  36.438  37.016  38.786
9 3.802 11,090 15,892 36,504  87.057 88815 | 24 8.739 11,081 15861 36,433  387.021 38,790
10 8.820 11.018 15,748 36,430  36.978 38735 | 25 8.772 11.064 15838 36,431  37.007 38,784
11 8,788 11.019 15760 36,398  36.975  38.756 | 26 8.888 11.076 15,841 36,452  37.067  38.841
12 8.762 10.983 15711 36,393  36.966  38.753 | 27 8.910 11.097 15,839 36,442  37.074  38.853
13 8.810 11033 15.764 36,432  37.011  38.794 | 28 8.912 11,117 15,893 36.443  37.079  38.856
14 8.766 11.019 15786 36,429  37.025  38.811 | 29 8.911 11.106 15,867  36.469  37.101  38.879
15 8.755 11,021 15775 36,419  37.009  38.800 | 30 8.903 11.089 15870  36.486  37.108  38.886
AVG 8.77 11.03 15,79 36.43 36.99 38.76 AVG 8.82 11,07 15.85 36.49 37.10 38,81
SD 0.04 0.05 0.08 0.04 0.05 0.05 SD 0.07 0.03 0.02 0.15 0.23 0.04
RSD 0.50 0.45 0.49 0.11 0.13 0.13 RSD 0.80 0.28 0.15 0.42 0.63 0.10
RT Dried RT Steamed
Peakl Peak2 Peak3 Peak4 Peak5 Peak6 Peakl Peak2 Peak3 Peak4 Peak5 Peak6
1 0.556 0.698 1.000 2.315 2.346 2,459 16 0.555 0.696 1.000 2.301 2,337 2.449
2 0.555 0.698 1.000 2.318 2.352 2,465 17 0.554 0.699 1.000 2.304 2.339 2.450
3 0.557 0.699 1.000 2.312 2.345 2,457 18 0.557 0.699 1.000 2.297 2.333 2.444
4 0.553 0.698 1.000 2.314 2.348 2,461 19 0.551 0.698 1.000 2.295 2.331 2,443
5 0.554 0.698 1.000 2.296 2.331 2,442 20 0.557 0.700 1.000 2.298 2,334 2.444
6 0.558 0.701 1.000 2,297 2.332 2,443 21 0.551 0.696 1.000 2.337 2,395 2.449
7 0.554 0.696 1.000 2.299 2.333 2,445 22 0.552 0.697 1.000 2.299 2,336 2.448
8 0.548 0.695 1.000 2.288 2.322 2,433 23 0.554 0.698 1.000 2.304 2,341 2.453
9 0.554 0.698 1.000 2.297 2.332 2,442 24 0.551 0.699 1.000 2.297 2,334 2.446
10 0.560 0.700 1.000 2.313 2.348 2,460 25 0.554 0.699 1.000 2.300 2.337 2.449
11 0.558 0.699 1.000 2.310 2.346 2,459 26 0.561 0.699 1.000 2.301 2.340 2.452
12 0.558 0.699 1.000 2.316 2.353 2,467 27 0,563 0.701 1.000 2,301 2,341 2,453
13 0.559 0.700 1.000 2.311 2.348 2,461 28 0.561 0.699 1.000 2.293 2.333 2.445
14 0.555 0.698 1.000 2.308 2.345 2,459 29 0.562 0.700 1.000 2.298 2,338 2.450
15 0.555 0.699 1.000 2.309 2.346 2,460 30 0.561 0.699 1.000 2.299 2,338 2.450
AVG 0.56 0.70 1.00 2.31 2.34 2.45 AVG 0.56 0.70 1.00 2.30 2.34 2.45
SD 0.00 0.00 0.00 0.01 0.01 0.01 SD 0.00 0.00 0.00 0.01 0.02 0.00
RSD 0.53 0.22 0.00 0.39 0.39 0.42 RSD 0.78 0.20 0.00 0,44 0.66 0.13

RT: Retention time RRT: Related Retention time, Peak 1 : gardenoside, Peak 3 : geniposide, Peak 2 , Peak 4—Peak 6 : unknown
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KP11of] A3 Ho] e HET2 SAAE O 49 BlagS
FABALERE v Ao st A2 MAaE FRlst=
ALz A, FAME 25 BudE A3 23S U
wol Zpol7t gislen v3aznte asj o] o2 SIAY
@ B RutE I I H(TLC)S A FA oA e 22}
EZAF, I A2 AT A - FH ARE 7R
gardenoside &% 9 geniposide ZE&FE1} v A|¥3H
23 HAoA d2 BHHE JRBEYFEEZAANA 2
A A 9 R ol Zx, I 5 R g 0.3 FZolA
gardenoside ¥ Zr 7k 0.5 FZo A geniposide & ¥ Y-S
ZzE 2% 4= ATk, FEE5 AREAT d, v, JtEE "
29 LPEE WS F2 AoE Yeigoen IREef AlY
23} KP119JA #F43tL = FDDTE] HEHA it
S| EA R AT 4.46~4.87 %2 AZFYHY FHEGlo] KP11
TA7122l 6.0 %25 Wt A= AP AT geniposide
gheke AL AL 5.33~6.10 %(5.74+0.35), A2 A
% 4.80~5.61 %(5.09+0.20)2 g, AZHE 2o|7}
glgled  KP11 74 3.0 %¥th 2% EA Ueyc
gardenoside ¥FE AFAL 1.00~1.83 %(1.51+0.32)=
UERE I A o] A A 't o] A yEbHT F
AL 0.45~0.78 %(0.57+0.09)2 |Gzt zpo] glo] WA
AEHAT AAREHE AA TEe PHez AXT A9
I 2 AR3 AR gardenoside F0] AES & 4
ATt

KP11 uldAZAQ Axdgy A¢ AL 447~
5.69 %(4,98+0.38), 72 5.98~6.86 % (6.48+0.26),
FEES 4.37~11.24 %(7.28+1 9D RE A&7}
ChP2015 7|42l 8.5 % ©|3tE H-83lH & 457 5 F5&
67t 2 ZBete oz uetou JPIT 71Z
13.0 %o dafjx= 25 7|ERT @A YeEt SA A
2 JP17¢ 7)ES A2 sto] H2AFE 13.0 % ©]
she A3 43E Aetng gk A2 49 4AL
33.53~41.93 %(39.36+2.37), &AL 38.07~42.17 %
(40.97+1.83)2 #UsHA Uetgtoeut {839 3 18.34
~40.35 %(33.92+6.11)2 X7} YA vrepsteh, FgFHol
AR E loeug ddPa Zo] MR PFo] upgrAsiriar
Atz Ert,

w @ m

Figure 11. Repeatability of chromatogram of Gardeniae Fructus (UV 254nm) (A) dried. (B) steamed
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Slial Al HET-E FAA 271 A GolA RSkl e

= A ez FEst 3070 s KP11 24
A AN, TE5, AFEet 22 ¥ ATH F=3 0
AR FA4A A2AE, A2%F 9 HPLC EEI2uETY
HED At s == +4%F 1571 dis) KP11
oAy AR AxAES J2FFE A HET A= o
=3 2T

1. ERINEF BAPANELE Bl 224 HAaE IRl
AR HE ARV} FAZAZEE vnYET g =
TS Yetflon, drEa2ntE Je o] whal A4
sto] A2 Azt A A EE A=A B gL 0.3 F
2o A gardenoside ¥ Rr 3k 0.5 2ol A] geniposide
o] BFE Y-S 72+ AT 4= U

2. £EAEF T84 A &2 0.0~0.5 ppm(0.2£0.09),
ZIEES 0.04~0.08 ppm(0.1+0.008), Hla= 0.0
~0.1 ppm(0£0), 22 0.00~0.02 ppm(0.0£0.007)
02 3070 AE EF 7]E uEeR yeiygt IARs
oF9] A9 = DDT(p,p'—DDD, p,p'—DDE, o,p'—DDT
2 p,p'-DDT9 §A), Dieldrin, & BHC (q, 8, vy ¥
6—BHC9] &4)), Aldrin, Endrin ¥9F A Ho| A&%
A gkt

270 AL AL 4.47~5.69 %(4.98+0.38),
AL 5.98~6.86 %(6.48+0.26), FEEL 4.37~
11.24 %(7.28+1.91)2 vepgct,

4, 38O AL WAL 4.36~4.55 %(4.45+0.07), FAL
4.48~4.87%(4.66+0.13)2 7FHlHo] Aakglo] KP11
A%l 6.0 % v|Tre 2 v AakghS YERWch

5, AAFRFE F2oThA AT 79 33.563~41.93 %
(39.36+2.37), AL 38.07~42.17 %(40,97+1.83)
2 FY5HA ERtoL $EZ 0| Ao 18 34~40.35 %
(33.92+6.11)2 W7} QA vrebad,

6. AFH A FZ geniposide T B B9 5.33
~6.10 %(5.74£0.35), 572 4.80~5.61 %(5.09+0,20)
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2 A9d, dzdHE Zolrt glgler Kpll 34
3.0 2Rttt 2% =4 JeElygth 32 gardenoside
e AL 1.00~1.83 %(1.51£0.32), TdL
0.45~0.78 %(0.57+0.09)= Azx4Ho| oo} ek
2oz ZA Vrebsttt,

7. A9 HPLC B232ulEI1HL geniposidic acid,
gardenoside ¥ geniposide A& d|Fst= peak”}
Z}7} 7.0 min, 8,7 min, 15,7 mino|A] A& 7Hdglo]
BEEgon A, 24 307 ARutEIHA Fu=
671¢] SR AIZHRT)T AH-G-AAZHRRT)E v 25}
gy EEExiel At EEHERIL 1% o5t BelE
o}, Azxdbdd Zbz7b 1570 a2ate a8 243 A
FARHAl Urebd& ERlstsit

ol A Auista Qla AALE st FEA 7t
T w2t 73 fEt-oll et @3 341 KP119] 5f
2 9 ud%y F4<¢ 2UEYsT JP, ChPY 73 7|&23}
I HAES ARl $EF fETol dal KP11 n4E 74
ZUEYS dutet BEI =Y dF AoE BT
e 71 2ARE 8T 5 S A2 And
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