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ABSTRACT

Objectives : The objective of the paper was to study cutting method of Gardeniae frutus, that tends to show
symptom of separations in a packing, in accordance with the comparison experiment of quantification and
antioxidant effect proceed with the intact Gardeniae fructus(Gf), seed of Gardeniae fructus (Gs) and the
pericarp of Gardeniae fructus (Gp) separately.

Methods : The Gf, Gs, and Gp were extracted using 80% MeOH, followed by quantizing geniposide contained in
each group. A MTT assay was conducted and ROS generation and NO production were measured for comparing
its antioxidant effect.

Results : As a result of quantizing geniposide contained in the Gf, Gp, and Gs, respectively, the geniposide
content was shown to be the highest in the Gs, MTT assay showed that no cytotoxicity was observed in the
groups treated with Gf, Gp, and Gs, respectively, at a dose of 500 ug/ml. The ROS generation was shown to
have more significantly decreased in the group pretreated with Gf 500 upg/ml than in the group treated with
LPS. The NO level was shown to have more significantly decreased in the group pretreated with Gp 500 ug/ml
than in the group treated with LPS,

Conclusion : As the geniposide content and antioxidant effect of Gf varies according to its each part, it is
recommended that Gf should be distributed as an intact form other than segregation in packing,

Key words : Gardeniae fructus, seed of Gardeniae fructus (Gs), pericarp of Gardeniae fructus (Gp), antioxidant
effect, ROS, NO
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hEsrst oF2o] Mef(Kwangmyongdang herb medicine
Co., Korea)g +FU3t9 [EEste EFES EIHVoucher
No. 201106-GJ-H)stitt. 43t ARE @tET (Gf), #
R A A (Gp), MR AT A (G99 IR o
Az Agstet (Fig. 14-0).

2) 7171 2 Ale}
2 9 AY A ZolE= Analytical grinder (IKA A10,
Germany), Standard test sieve #18 (Daihan science

(C8.20031, Korea), Sonicator (Hwashin Tech Powersonic
420, Korea) Zo°] AMEI, Geniposide (98% oA,
Wako, Japan)& X#GES2 H3IchFig. 2). ES 5
£ 9 7171849 methanol (HPLC—grade, J.T.Baker),
acetonitrile (HPLC—grade, Fisher, USA), water (HPLC—grade,
J.T.Baker, USA), acetic acid (HPLC—grade, J.T Baker,
USA) 5o ARE-ESIT
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Fig. 1. Shapes of material, Gardeniae Fructus.,
(A) Gf : Dried fruit of Garderia jasminoides, (B) Gp :
G jasminoides, (C) Gs : Seed of G jasminoides

Pericarp of
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Fig. 2. The chemical structure of Geniposide.
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35k 0.45 um syringe filter (Advantec, Japan)2 oji}
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(3) ¥4=4

Degasser, solvent delivery pump, autosampler, UV
detector S22 JFAE SMART LC 800 (GL Science,
Japan)& ARSI A REAS 43191, £449 HojgHe
EZChrom Elite (Agilent, 3.3.2 SP1, USA)Z %3 A&}
Aot AHL Inertsil ODS—4 (2.1 mm X 150 mm, 3
um, GL Science, Japan)2 ARG, AP 2= 4
0CE AR olsi2 1% acetic acid7} EFH
water(A)2} 1% acetic acid”} E&E acetonitrile (B)2
A3 B isocrati elution ((A) : (B) = 70 : 30)o& &7
stgch f42 500 uL/min, HE W 254 nmo 2 A%
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R EAE2Ql Geniposides A5t HPLC—watero] =9
T BEENORE AT F SR AFAS st AT
A4=(correlation coefficient, r2)2] ZrS Eslo] FAAL
skt AE3A (limit of detection, LOD)2} A#3HA
(limit of quantification, LOQ)= ZtZ+ A& o] ZF2H]
(signal—to—noise ratio, S/N ratio)7} ZFzF 3, 10¢] #eo=

A

o o

2) HeFo Bl shitstesHn MY

(1) AleF

3—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazoliu
m bromide (MTT)L Sigma Chemical Co. (St. Louis,
MO, USA)2EHE Tty o, TLR4—specific
Escherichia coli LPS+ Alexis Biochemical (San Diego,

CA, USA)RRE sty £ Ao ARSI
5—(and—6)—carboxy—2', 7'—dichlorodihydrofluorescein
diacetate (carboxy— H2DCFDA)-= Molecular Probes
(Eugene, OR, USA)olA F3}ct E3F L—glutamine©]
335 Dulbecco's Modified Eagle's Medium (DMEM)Z
Hyclone (Logan, UT, USA)S2XHE IYstgon, fetal
bovine serum (FBS): Invitrogen (Carlsbad, CA, USA)
O 2RE Tyt AMEugol AME-SHAT

(2) Al bk

Murine macrophage cell line?l RAW 264.7 cells=
ATCC (American Type Culture Collection, Rockville,
MD, USA)ojA Bojukolth L—glutamine (200 mg/L)o]
3+4= Dulbecco's Modified Eagle's Medium (DMEM)o]
10 % heat—inactivated FBS % 100 U/ml penicillin®}
100 ug/ml streptomycing A7}l 5 % CO7F 3EEH=
37 €9 incubatorol|A AIZE wlFAF T}

(3) Az &g &4 (MTT assay)

SHET- (GI), PETRE (Gp), LI BT (Gs)2 A=E
REg tAE FFE FAs] skl MIT assay''E A
AlstgEeE, Gf, Gp, 283 GsE RAW 264.7 cellsoll Z+ z+
20 A|ZrE<t A A 2%t <, MTT Al 2k
(83-—(4,5-dimethylthiazol—2-yl)—-2,5—
diphenyltetrazolium bromide; 2.0 mg/ml)< Ao g
St 4 AIZFEE vttt MTT AJekE A|Askal DMSO
£ o|g3lo] A formazan crystale ol ¥, microplate
readerg ©]83t9 540 nmollA FFE=E FSHEHY. A=
AEEL 2o i HEEE Yeiyiglon, BE Ad2
EHFoE F 33 AASHT

(4) Intracellular reactive oxygen species (ROS) =%

Carboxy—HsDCFDA (5—(and—6)—carboxy—2',
7'—dichlorodihydro—fluorescein  diacetate)E  ©]-&35}]
intracellular ROS AJAF A=E I3}t RAW 264.7
cellsell Gf, Gp, 8|3 Gs& 27} 20 Az &<t A AH=g
%, LPS (100 ng/mDE A3t wigstact, vhs F
carboxy—HsDCFDA 100 uM<& Agsta 30 &7t wjst
o}, ®hgol Eud A45dS AAT ¥ phosphate buffed
saline (PBS)E o|&3sle] A|EZE =o} BD FACSCanto I
(BD Biosciences, San Diego, CA, USA)9A &3FS =3
Ei=g

(5) Nitric oxide A4 &4

Nitric oxide (NO) productionE NO2| stable conversion
product?] nitrite (NOz ) A HAEE Griessdoz2 %3}
At RAW 264.7 cellsoll Gf, Gp, 2832 Gs& Z Z 20
A7t Zot A AHEdt & LPS (100 ng/ml)S X g]sto] wjok
AFE vk 3 AE vjF A5 I Griess reagent (0.1
% N—(1)—naphthyl—ethylenediamine, 1.0 % sulfanilamide,
2.5 % phosphoric acid)E FFo=Z T3t T, A=A
gdxAoZ 5 B7F "-gAZl & microplate readerE ©]-&3})
o 540 nmo|A FEEE SFsETE NO A4 A== gz
ol gt fold—induction®@ uUehjglon, ZE AL
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< B9t (Fig. 3). AETA (LOD)F AHdA (LOQ+=
Z+7+ 5.9 ng/mL, 19.8 ng/mLZ YERGTE (Table 1),

2) HEF2l 220l e X|EEE & Aol Hlw

P2 AEEZQ Geniposidex retension time ¢F 3&
ol AZENL, ANREE B4 AIoME FH AR
ZHdol glo] oF 3Rdo) A&E= U} (Fig. 4).

PET9) H98 Geniposide FFS HHEH, HE7{= (Gs)
oA ¢] ghgol 113,76 mg/ge2 7P =A UEHIL, £4E
T (GH)7} 64.00 mg/g, WETFEH (Gp)7F 19.95 mg/gS=
7 A et (Table 2),

Y : Peak area counts

¥=1694.3X+80078 »
R¥=0.9997

x: standard dose

Fig. 3. Calibration curve of geniposide

Equations obtained from the calibration curves were
y=1694.3x+80078 (r°=0.9997) for standard samples. The peak
areas for geniposide and the internal standard in samples were
measured in the HPLC chromatographs.

Table 1. Linear regression, correlation coefficients (r2), LOD and
LOQ for the reference compound.

Correlation  Linear b

. . L D" LOQ
Compound Linear equation  coefficient range
@ (ug/m1) (&/mD)  (ng/mL)
Geniposide y=1694,3x+80078 0.9997 65—1000 5.9 19.8

ALimit of Detection, ®Limit of Quantification
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Fig. 4. Chromatograms of standard compound, Geniposide (A)
and the extracts of Gardenia jasminoides (B).

Gs : Seed of G jasminoides, Gf : Fruit of G jasminoides, Gp :
Pericarp. of G, jasminoides

Table 2. The content of Geniposide in different part of Gardenia
Jjasminoiaes.

Sample Content (mg/g) RSD" (%)
Gs 113.76 1.89
Gf 64.00 5.49
Gp 19,95 2.51

@ (Standard deviation/Mean) X 100
Gs . Seed of Gardenia jasminoides, Gf Fruit of Gardenia
Jjasminoiges, Gp : Pericarpum of Gardenia jasminoides
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SHET (G, PET-8E (Gp), 28I e (Gs)ol A=E
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100 ng/ml& AHZste AMEZ PE2E&S IIstEtt. £ AY
of A&t Gf, Gp, 222 Gs9 o =% 500 ug/ml &
At BEA FET vIAEE (R vsiA {94
Az BEE Aae AT 5 ok (Fig. 5. columns
2, 8, and 4). 184 LPS AZFodA= w4 A=
a7t EelEgloyt (column 5), Gf, Gp, 283 Gs A
Ao A= LPS Aol BsjA §Y&Ql Az A& 3
A= UehtA] ettt (columns 6, 7, 8, 9, 10, and 11),
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X EA4LS A 4 Uit
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Fig. 5. Effect of Gardenia jasminoides on the cell viability.
Cytotoxicity of G jasminoides on RAW 264.7 cells was measured
by MTT assay. Cells were treated with various concentration of
the parts of G jasminoides for 20 h and LPS (100 ng/ml) prior to
MTT assay. Data represent the mean £ SEM of three independent
determines.

Gf : Fruit of G jasminoides, Gp :
Gs : Seed of G jasminoides
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o FFL SAsHH. e BAETE (2D HEA £
Ao Hg3t Gf, Gp, 2T Gso Y EH=9 500
ug/ml EEA T HFEA oAl ROS S7hs AU
gigleovt (Fig. 6. control 2.7 %; Gf 2.3 %; Gp 2.2 %:
Gs 3.7 %), LPSo| <Js|A ROSE &3] F7lstact (43
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Fig. 6. Effect of Garaenia jasminoides on the intracellular ROS
generation in RAW 264.7 cells. Cells were treated with various
concentration of the parts of G jasminoiges for 20 h and LPS
(100 ng/ml). ROS generation were measured by flow cytometric
analysis of carboxy—H2DCFDA- loaded cells.

Gf : Fruit of G jasminoides, Gp : Pericarpum of G jasminoides,
s . Seed of G jasminoides
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(6.39 HH). Gp 500 pg/ml AAFoA|HE= LPS HEXTFE
of HlaiA | NO 44 F27F Ueigth (6.15 Hi),
azv Gf 9 Gs AAZToAE 23|38 LPS d=AHYZEE
ot NO A/4do] S7t=]slt

R T o
21

]

‘_E

=

5

H

£

R

Treamen  New G Gp WM M W W
g .‘uew!nmum

GrLPs P GueLPs

Fig. 7. Effect of Gardenia jasminoides on the nitric oxide (NO)
production in RAW 264.7 cells. Cells were treated with various
concentration of the parts of G jasminoides for 20 h and LPS
(100 ng/ml). Data represent the mean =+ SEM of three
independent determines. ### £ { 0.005 compared with the control
value (column 1), ** P ( 0.005 in comparison of column 5 (LPS
treatment group), respectively.
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mg/gl 2 GfoA 9] el 64 mg/gRtt oF 2uf AT =&
Aoz e, Gpe 19.95 mg/gl 2 GfEt} Geniposide
SFol oF 3ul A= A2 Ao= YEyth waEkk| Geniposide
= T 4+ BYo 11T Exdh= Ao| ot fET= F
o wo] FFE e AL AT 4= USith

£ dAFollMe &Y AxEF AFL HEel, Gf, Gs, Gp
7h AlZ e nRe 9% ZRlsta, FAstaEsS v
wakgt,

E2 A¥o| F83F Gf, Gp, 22 Gso Y EE<l 500
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1. Gf, Gp, Gsol 385 Geniposide FF At GsollA
7 =4 A== Sl

2. MTT assay 21} Gf, Gp, Gs9 500 ug/ml &=z
oA NZEGL AT 4= FoI

3. Gf 500 ug/ml AAZ A= LPS S5 27t Hls|
A FAZ ROS generation #a7F UEHHTH 2y
Gp ¥ Gs HAZFoAE 2318 LPS dEAEHEch
ROS generation Z71= ¢1g 4= dsich

4. Gp 500 wg/ml AALox= LPS TEA o] M
A YA NO A4 FA7F vebgnh Gf AAE
1 Gs AAYFENAM= L35 LPS dEALEY
NO Aol F7H= it

5. HHd AwEZH| W (Ge)oll 7P ol =
Loz Bl ROS generatione £4EFol4, NO
generation MET-RFANA Eeol oHE ARo| H|3|
Feldoa ot

(

Jgat fiso] #UsH
AT 5 e HET)
o= Atz

oo} o] FET-) R9d NEEY
om fETE TAEEY AN
ez GEEE 2ol 7MY Ay

oL

pa)

Reference

1. Korea Food and Drug Administration(KFDA). The
Korean Pharmacopoeia 9th ed[Internet], The KFDA
Notification 2007—89, 2007[cited 2011 Oct 8]:
979-980. Available from http :
//kfda.go.kr/index. kfda?mid=92&pageNo=1&seq=34
61&cmd=v

2. Ju YS. Ungok boncho—hak[Un—gok Herbologyl. Seoul
. Seolimjae, 2002 : 247-51,

3. Herbology Editorial Committee of Korean Medicine
schools, Boncho—hak[Herbology], Seoul : Younglimsa,
2004 : 207-8.

4, KFDA. Standard of First Processing in Herbal
Medicines(I). KFDA 11-1470000—001652—14. 2008
. 83.

5. Kim YS, Lee GS, Kim JH, Choi GY, Jeong SI, Cho
SI, Ju YS, Kim HJ, A Study of cutting methods by
comparing the contents of Cinnamic acid and
Cinnamaldehyde in different parts of Cinnamomi
Ramulus, Kor J Herbology. 2011 ; 26(2) : 11-5.

6. He GZ, Zhou M, Tang LY, MA LM, XU HH, Studies
on the Accumulation of Major Active Compounds from
Gardenia jasminoides Fruits in Different Ripening



PEFS 9 Geniposide®

Stages. Nat Prod Res Dev, 2010 ; 22 @ 678-82,

7. Lee SW. Functional foods and immunotherapy. Food
World, 2001 ; 8 : 44-5,

8. Reuter S, Gupta SC, Chaturvedi MM, Aggarwal BB,
Oxidative stress, inflammation, and cancer: how
are they linked? Free Radic Biol Med. 2010 ; 49 :
1603—-16.

9. Hong YJ, Yang KS. Anti—inflammatory activities of
crocetin derivatives from processed Gardenia jasminoides,
Arch Pharm Res. 2013 : [Epub ahead of print]

10. Peng K, Yang L, Zhao S, Chen L, Zhao F, Qiu F,
Chemical constituents from the fruit of Gardenia
jasminoides and their inhibitory effects on nitric
oxide production, Bioorg Med Chem Lett, 2013 ;
23(4) : 1127-31,

11, Fu Y, Liu B, Liu J, Liu Z, Liang D, Li F, Li D, Cao
Y, Zhang X, Zhang N, Yang Z. Geniposide, from
Gardenia jasminoides Ellis, inhibits the inflammatory
response in the primary mouse macrophages and
mouse models, Int Immunopharmacol, 2012 ; 14(4)
1 792-8,.

12. Kwak JH, Kim YH, Chang HR, Park CW, Han YH.
Inhibitory effect of gardenia fruit extracts on tyrosinase
activity and melanogenesis, Kor J Biotechnol Bioeng,
2004 ; 19 : 437-40.

13. Hwang KH, Park TK, Inhibitory activity of the fruit
extract of Gardenia jasminoides on monoamine oxidase,
Kor J Pharmacogn. 2007 ; 38 : 108-12,

14, Yang HJ, Park M, Lee HS. Antioxidative activities
and components of Gardenia jasminoides, Kor J Food
Sci Technol, 2011 ; 43 : 51-7,

15. Zheng MS, Cai XF, Choi IS, Kim YH, Kang JS,
Bae KH, Standardization of Geniposide Content of
Gardeniae Fructus, Kor J Medicinal Crop Sci, 2004
7 12(3) 1 262-5.

ZF

ol
=

23





