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Abstract

Gardeniae Fructus (GF) is a traditional herbal medicine listed in “The Korean Pharmacopoeia” and
has been used for jaundice, liver disease, and anti-inflammatory. The propose of this study is to
establish basic data for setting the shelf life of GF. The content of geniposide, a major compound
of GF, was investigated by the packaging method (general, general + silica gel, vacuum, vacuum
+ silica gel, nitrogen, and nitrogen + silica gel) and storage period (60 months) using high-performance
liquid chromatography. As a result, the content of geniposide was initially detected as 4.40%, and
then 3.85-5.86% in all packaging methods for 60 months. This result can be used as basic data
for quality control and shelf life of GF.
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X AHBET-, Gardeniae Fructus)s ZFALdHRubiaceae)ol £8H= XA (Gardenia jasminoides
Ellis)Q] Z 912 dm=zA Iz E= 2= 20 UXAU W Aoz ejunt EE Ade HiEst
U, iyt @ 2 5 ofAlot o] Kol BExakal ArE? E=5E e, AR, S ORI, 4Y,
A 9 ZH9] §50] ot ARMABHETES), ARAAZE WeT8%5), AAZHEHETEFS),
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QoE XA HEOR oW, BH Y 47, Auy B W gy 7ol ARgEo] YTk KK
7199 7hd 2 T Y S1E ROl sk B 7199 JiAa A1E BE TVls
MFE 0|83t §R&Z i, cerulein OF FrE WA FAENO Ho g, E=510|H HEof|A]
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vonoid 5, geniposide, geniposidic acid, garedenoside ¥ genipin S} Z< iridoid glycoside &,
crocetin, crocetin-1 ~ 4 2 neocrocins A ~ J] 51} Z<€ yellow pigment % % jasminodiol,
(1R,7R,10S)-11-0-B-D-glucopyranosyl-4-guaien-3-one % B-sitosterol
terpenoids &, sesquiterpenoids & 2 triterpene & 50| B2 B QIctY ’S—Ev—% % iridoid
glycoside Q! geniposide 7} XA} FEROE ATHA RACH, FOHE|A EolA] O] SuHETH Oh
o} SAEE R, TERY ]o] SIAMA O Sy, Sl W SEAEWASE S rloket Holol] §50)
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AR ACHL olQloE %h} SRMA oo §58 HOJE crocetin 1t hpoploysaccharide
2 FEE AFQF AER }OE ZZAA 7HRS §1HE 7HK)= geniposidic acid 2 gardeno-
side SOl High A7 URE 1%:}16 9
OlAY ThSt Boo] S8H a1 A= AR EAATE QI A=z 4 %19)01 T sHRA =20}
E 1201 (high-performance liquid chromatography, HPLO)E 0]85}0] @8 A& & geniposide
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6) HPLC &4
1) AloF
AR FQHEOZ AHZ geniposide (Ci7H24010, >98.0%, CAS No. 24512-63-8)= Fujifilm
Wako Pure Chemicals Co. (Osaka, Japan) 25E 5t AMESIATHFig. 1). AT AT ¥ 24s
QI8t Q1 acetonitrile, methanol ¥ distilled water &= J.T. Baker (Phillipsburg, NJ, USA) 25 E]
HPLC-grade & FQ5H0] AF23IA O, sodium phosphate monobasic anhydrous (NaH,POs >
99.0%, CAS No. 7558-80-7)+= tHASIZ(3)(Siheung, Korea) 225 E] Extra Pure grade & T+¢Jot
o] AHESHICE

O.__OCH;
H
X
O
Ho— H
HO
O
HO 9
HO
OH
Figure 1. Chemical structure of geniposide
2) 7171

@g —”i—’ﬁ‘% QI8t 1 sWR I Z0HE 1841 (high - performance liquid chromatography; HPLC):=
Al2] = (Tokyo, Korea)T= HI(LC-20AD), AlSAFEZY 7] (SIL-10AF), Tjo|Q
ool @%71 (SPD-M10Avp) ¥ LCsolution (Ver. 1.24) BIOJE] X2] AZEYOIZ A% 0] QUT)

(3) EZo ™ AHAo] =x|

AT X T T

ZIRF] FQ AE9] geniposide 0] g2 BAS Qo N2 SFE4E 018510] 1.0mg/mL 9] 5%

= Axote] dg HaslHa Z40] ARSSIAICE A2 AR 22 o 5g & FUstA ot S7F
50mL & g1l 30 £¢t ebF FESH0] Alel £ olatsllr). ofibe ofdlo] SFSE o]8sto] gets
50mL &2 UE £ HHOE it TFEAT HAL2 HPLC 4 Holl 0.2 um HEQ o3t AAlsH

(4) HPLC 24 £

HPLC £ 0]&%t AIALQ] geniposide 2] E EAe HIE =20 BAHo| w2} AASHICE?
Z, geniposide 9] £2]= Phenomenex A9 Luna C18 %‘%* (4.6mm x 250mm, 5pm, Torrance, CA,
USA)E 0]E510] A20]A BAGIYOH, 0]542 5mM sodium phosphate monobasic anhydrous
(01=4 A9} acetonitrile-methanol (1 : 3) (O] =4 )E TAE0] Ols4t A ¢ OlsA B = 80 ¢
20 0] EgmMETIZ EHFULE Geniposide 9] FE 240nm oA AESIROH, A7 T 75

& Z¥z7}F 10.0uL 9+ 1.0mL/min O]QICH
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(San Jose, CA, USA)E AME5I0] ANOVA AA]l & Bonferroni AFE AEE Sl p ( 0.056 & S
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Figure. 2. Changes in weight loss rate (%) of Gardeniae Fructus by the packaging methods and storage periods.
G; general packaging, GS; general+silica gel packaging, V; vacuum packaging, VS; vacuum + silica
gel packaging, N; nitrogen packaging, NS; nitrogen + silica gel packaging

2) AxRYY, B E—J AEEY B

JollA= AR thst AXAE 7]E0] AFEA] a1 |AE U7 2019 9
12 708 AR 2019-102 S)0IA] 10.0% OISt 71%0] AF LRI}, AAIEH &

o AZE AIFHO] et XA AISS A 23 6.82~7.18% 2 UENLOH, o= F2

ol WEE Al 12 489 712A 0= Agtete HoIZFEQICHTable 1).% BHA0, 3& 71EZ= 6.0% Ol
a2 AAE0] Qom, Alg AT} Table 13 Z0] 592~6.11%2] 317 S HOIFQIC olzigt Aik=
oietl=Zopao] Faslal Yl XA 318 71ERIQ 6.0% Olstol ASsIArE? Tt Al2 845
AH= 0.71~0.86%E LFERATHTable 1). Ol21st ZuHSE njRojHol AxZdet 3182 10.0% ol
9} 6.0% olatz AFsH= Zlo] Efgst 210z Hojn, AHRE45| R0 d9E 1.0%0]5t2 A&5HH
Elge Aoz AlgELL
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Table 1. The results of loss on drying (%), ash (%), and acid-insoluble ash (%) for Gardeniae Fructus by the
packaging methods.

Packaging Result (%, Mean £ SD)

methods Loss on drying ash acid-insoluble ash
G 7.03 £ 0.11 5.92 £ 0.09 0.71 £ 0.01
GS 7.14 £ 0.12 6.00 £ 0.00 0.76 £ 0.02
\4 7.18 £ 0.06 6.10 £ 0.01 0.75 £ 0.00
VS 7.06 £ 0.15 6.11 £ 0.03 0.86 £ 0.02
N 7.07 £ 0.13 6.03 = 0.04 0.74 £ 0.01
NS 6.82 £ 0.27 5.92 £ 0.05 0.83 £ 0.01

G; general packaging, GS; general+silica gel packaging, V; vacuum packaging, VS; vacuum + silica gel pack—
aging, N; nitrogen packaging, NS; nitrogen + silica gel packaging.

3) XX} & geniposide 9] &HgF &4

(1) HPLC B&xA 44

Tsai S 0] TANE HiEoZ DEAOT oA HPLC ZEQ! Luna C18 2@t 5 mM sodium
phosphate—acetomtrlle—methanol 9] O]z4 AIAES 0]25610] XA A& & geniposide & &A¢H
ik OF 21.20 oAl THE AEEY] 74 §10] R EIQUCE thaEAQl geniposide TEH AH O]
HPLC IENMEIHES Fig 31} ATh

2) AL H He

AIRE Woll &3E geniposide 9 gke BA5H7| flall ZA1E ZEHE 08510 62.5, 125.0, 250.0,
500.0 & 1000.0pg/mL 9] sZoflA] HEdE ZEAoIATE BEEQ =0 tish 13 HES 0|85
of APE AYLES y = 1415043x - 3337.38 2 ALIEQAOH, ZHGE A—AO] AFAS Frol
1.0000 22 25t Adde HERUCHFig 4).

_])-1

(3) AKX A& % geniposide SHeF 24

AR =R &J8 & geniposide 9] kg BATIOEMN X|RIC] 8718t A-S gt 71% Ho]
TESIUAL 2aERHo met 60 7HeE =0 6 A FUI= gee SESIIN A AgAE 0185
O & J Hty|7toll WHE geniposide O] S FE 440%E AELACE BE 2 H
OF 36 ZHE7HKI= geniposide O] SHFO] 110.23~133.64% % S7toh= AE HOIFUOLE Yutrz)
G+ Ae)7H0] xete AEET 2EINS)OIAl= 42 7HERE geniposide O] BH0] Zash= 210
2 UEISTE ISEZRW), del7tdo] 28 JFEEVS) 2 A4AST 28N 60 71e st
geniposide SFFO] Z|ZHT} OF 1.04~1.34 HIZ E71E AS T LERATE thsh=orE 9 /o=
RIA] AghHo] AATo] QAR LAOLE 10 W™ 11 ZH- A= geniposide 3.0% O)AL, gardeno-
side 1.8% Ol&tO2 FAILE ot A7 HE0] +=FLACE 11 0] T 12708 A0A= THA
gardenoside & M Q%] 1l geniposide Bt 3.0% OJAO T2 WAL} & 2o YOZ genipo-
side 9] gk AWE ENE theI=ordol 4 71E0 Hiws] 8 o 2E 2 2377 A
OFd 71ERIQ] 3.0%E Filsto] HEE Z10Z LEIKITE
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Figure 3. Representative HPLC chromatograms of geniposide (A) and Gardeniae Fructus sample (B).
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Figure 4. Calibration curve of geniposide.
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Table 2. Content (%) of the geniposide by the packaging methods and storage periods (n=3).

Periods Packaging methods (Content, %%SD)

(month) G GS v VS N NS
0 4.40£0.28 4.40 £0.28 4.40+0.28 4.40+0.28 4.40 £0.28 4.40+0.28
6 4.92+0.13" 5.54%+0.11" 5.79+£0.18" 5.24£0.03" 5.88+0.09" 5.67£0.28
12 5.35£0.03" 5.48£0.05" 5.44+0.05" 5.50+£0.06 5.65%0.06" 5.53+0.06"
18 5.66 £0.10" 5.46 £0.14™ 5.37 £0.04" 5.40 £0.03" 5.19+0.12" 5.55 % 0.09"
24 5.59 £ 0.03" 5.64%+0.16" 5.81+0.19" 5.48+0.15" 5.32£0.10" 4.93£0.24"
30 5.45+0.06™ 5.42+0.11" 5.39+0.05" 5.52%+0.09" 5.04£0.07" 5.43£0.03"
36 5.20 £ 0.08" 4.88+0.20" 4.94%0.08" 4.95%+0.09" 4.85%0.08" 4.97£0.07"
42 4.27+0.31 4.65%£0.37 4.99+0.12" 4.69£0.09" 4.62%0.03" 4.23+£0.06
48 3.85£0.09" 4.67+£0.12 4.63+0.02° 4.65+£0.30 4.57£0.07 3.97 £0.48"
54 4.01 £0.06™ 4.97 £0.05" 4.70 £0.05" 4.70 £0.07" 4.68+0.06" 4.51+0.05
60 452%+0.06 4.194+0.05 4.70+0.12" 4.72+0.03" 4.80+0.09" 4.82+0.08"

Mean +SD 4.84+0.66 5.03+0.51 5.11+0.48 5.02+0.41 5.00+0.47 4.91+0.58

G: general packaging, GS; general+silica gel packaging, V: vacuum packaging, VS; vacuum + silica gel pack—
aging, N; nitrogen packaging, NS; nitrogen + silica gel packaging. "o <0.05 and *"p <0.01 vs. 0-month group
in each packaging methods.

e
4%, AE, 5t 9 JEAZ tHE E= CIESE o Xuho] 14 SlokE AFEE 1 = XAt
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