F 3 3

Al

Kor. J. Pharmacogn.
29(3) : 204~208(1998)

XRE 5714 Mol 28l
Mo

o]

7t
=

[ 1
A =

Qe et A

[ 3
olsa* Ht

=

!

oz

o

ai

=k
st

Isolation of the Component transformed into Blue
Pigments by Aerobic Bacteria in the Fruits
of Gardenia jasminoides

Dong Ung Lee*, Chang Hun Park, So Im Kang, Eung Gi Min',
Yeong Hwan Han' and Chung Kyu Lee®
Department of Biochemistry; 'Department of Biology,

Dongguk University, Kyongju 780-714, Korea; and
*College of Pharmacy, Kyungsung University, Pusan 608-736, Korea

Abstract — Geniposide, an iridoid glucoside, has been isolated from the butanol
fraction of Gardenia jasminoides Ellis (Rubiaceae). The component was found to
be transformed into the blue pigments by some aerobic bacteria, suggesting that
geniposide is the precursor for the formation of pigments after converting into
genipin, an aglycon of geniposide, by B-glucosidase. Some bacteria having a f-glu-
cosidase activity did not form the pigments, which may mean that the formation
of pigments can only be occurred by the reaction of any enzyme or compound in
the pigment-producing bacteria.

Key words - Gardenia jasminoides, geniposide, genipin, blue pigment, aerobic
bacteria.

AN (Gardenia jasminoides Ellis, Ru-
biaceae)= 7% ol'dd)] oste AEEFHE
o 24 o EvlE XA (Gardeniae Fructus)ghi
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9l geniposidest gardenoside” $lo|% 20%F ©]
o) zbg RV gadol ol gEA ok
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crocin®!™ ©| carotenoiddl 29l crocetin
o] migAeltt, 22 carotenoidA MAEAM G
o] 48l B-caroteneo] X442l v o] 33t
B2 FEA0E A7 7 ol & A3 vt FH
<, Penicillium ¥ Trichodermas " &4 o]
&3t A2 RE HANLE BAee AFE
7} Ao, ¥ AxtEol ArVex 2)zbe] gha 3
ZEo| 3714 nAE 98 Az Hetdct
=AM S Bl uf glont ofz] o g s YA
o] gjle] H= AR A3 EnE gyt B
Aol A e XA B FE2E0] TVA VY=
e Aoz MEsE JRE daldld 728 F
Zetd e B-glucosidaseE ARESle] HMoz
AEE = FRE ST

2171 ¥ Al%-5=42 Electrothermal A
9100 A&t om By ebA] ekt af-33 A
L=+ Atago Rolax-DE, UVe UV20018
(Shimadzu) &, FT-IRS MB100(Bomem)<&, 1
g NMR2 Varian Gemini200(200 MHz)
(internal standard:TMS)-& Al8-3ted 24819
ok A3 AMEE RE SulE FASFoH, g2
A8 P-glucosidase(EC 3.2.1.21, from al-
monds)E SigmaA F& A&t

oFE U FFO| i - XA} 2FEEo] NS
= B9 Bacillus subtilis KCTC 1028, Esh-
cherichia coli KCTC 1039, Staphylococcus
aureus KCTC 1916 9 Micrococcus Iluteus
KCTC 1915 Alf-& g53#ar|adr¢ A3t
dae] ALY RRE ety g5
Hj k2 250 ml 4+2} flaskel] Wl el 50 mizl =
L% wiA1(1.0% tryptone, 0.5% yeast extract,
1.0% NaCD & #lz3le] Ead 3 30Tl 244
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o] ethyl acetate
100 ml2 %% g, %% ™ nbutanol
100 mlZ2 %, 5539 butanol®d 45g& 4
A}, o] EF o =R silica gel column chro-
matography (chloroform-methanol, gra-
dient)g 2.2 v|gAe] 24 0.6 g& T3t en
Vg 778N S AABke O T2E geniposide
2 339}, Geniposide:Rf 0.35(chloroform-
methanol=3:1). mp. 162~1637(163~164C).?
(o)p: 0°(FAMIEIZEE). UV(IMeOH): A, (log €)
237 nm(4.01). IR(nujol): 1710 cm ' (ester). 'H-
NMR(CD;0D+D,0) 8(ppm):2.75 (H, t, J=7
Hz, H-6), 3.11~3.93(6H, m. methine protons
and CH, of glucose), 3.72(3H, s, -OCHj), 4.30
(2H, m, CHz10), 4.75(1H, d, J=THz, H-1), 5.18
(1H, d, J=7 Hz, anomeric proton of glucose),
5.82(1H, s, H-7), 7.52(1H, s, H-3).

Geniposide2| HAMA WHEHLS - Geni-
posideg] AL HEHESS LB dHulx]o] A
dierEl Ayt 100 ptE =@t 0¥ geni-
poside &9 40ulE paper disc(Avantec,
thick)el 241 &, =8 FAuixe] Sl ¢4
sted 30ColA T2A17F FE W FBEATE. HAu)A|
olAMe] B subtilis AlTte] HAAL HEANSS
LB dAuAd #%E =7t 1.0%(w/v)7t 922
geniposide® H7Vele] T2A17F Bob Awhwior
(120 rpm) &FATE.

B-Glucosidase AT &3 - 1B AAAE A
3te] Xap 2FEE giete] AL WS
= Yed B subtilis B E. colist A&
B 22 S, aurcus D M. IuteusE 4877t
Eob wioFsldt. wiekd Mg AAEE(6.000 X
g, 10 min)3te], AR A7} pelleto 2 E2]stH o
™, pellet potassium phosphate buffer(50
mM, pH7.0)el @Eg & French press
(Cover Co., 15,000 psix33) = MEE 973t
of. S =R o5 AldE AAS] Aste] A LA
23 & AAAE FEAAoR ALEdE] B-
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24 1unite 30CoA 1pmold] #43< A4
st Bago g Foant. freld ¥ AF
& DNs¥Pez ©ia 2= hovine serum
albumin(Sigma, Fr. V)& E&#F2% Bradford
H9g ol gslaTt.

23280 g P
B379 g #7144
AHgR B3t sigon] 4 E0e o A

CAAEE ARV ARe] 2FEF] 5714
Aol A= P LR
238 v 3ok, olof] wpe} & Ao M aighe]
A& FH st AA AApFe] MRS G5

gelstatt. XAte]l pbutanol®E ¥ & chroma-
tography 2.2 ©@l3te] mp. 162~163T2] 7|
A AR Ao 7R A, o] AEo]
iridoid®i @<l geniposide(Fig. Y& 43t
At} A F7R] geniposided] MAHAS] #E B
I flglen HI geniposided] Fal¥AES]
genipin®] ¢E Yokt ofulitko]l ZAdlo] 7|
4 Aol o8 A2 wggo] Bud nf 9l
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1. 2 dpd e @ d geniposided 714
AdE AHEste] MY 55 #Ee di, o
el ulE H4F YAl e 2UERYS &
dstart.

%714 M) B. subtilise 314 ¥ A A=)}
oA @2]E geniposided] tiale] 25 FA9f A
A2 AGTE-E Bo] FJT} Salicind geni-
posideZ} 7122 FAXE o, & ATe] gy B
NE FAHdore B-glucosidased] HEAHE
Table 9|4 = 8je} 2t}

Geniposide® 7122 A3 S we] B-glu-
cosidase HIZALEE salicing 7122 AME-3HA
& AY MEFZY 2 oG d S AHEE o] A3}
o} fARSETE o A¥le Fig. 1014 H& vieh 2
o] geniposideZt A4 WHE FPATF B-
glucosidase Eo) 9Jsle] genipinc @ WHEE
9 AsH o onlmAte] EZAsle] FAMLE
AgEE Aoz g9 "

Geniposidext# & FFEH| &% 80 glont
AFEAA] A Te] EF{stn e P-gluco-
sidasedl 93] 7trEai=o] 849 genipin®
2 9% o, v2a e Yehlle ZAes B
Ho] glemz? x7e] £FEEo| nYPEd 23
AANLE Yt HHe AdAle AAEY

COOCH3 . COOCHs
bacterial amines or
N - glucosidase = amino acids _ Brownish-Red Blue Piements
Intermediates e
0 O
HOH2C O—sglucose HOH3C OH
geniposide genipin

Fig. 1. Metabolic pathway of geniposide by bacterial B-glucosidase.
Any enzyme may also be involved in the reation step from genipin to the pigments.

Table 1. Blue pigmentation and specific activity of B-glucosidase using crude extract and the isolated

geniposide from the fruits of Gardenia jasminoides

Content Blue pigmentation Specific activity of B-glucosidase (Unit/mg - protein)
. Crude . Salicin Geniposide
Species” Geniposide
extract Supernatant Cell extract Supernatant Cell extract
B. subtilis KCTC1028 + + 101.9 7.4 86.1 9.7
E. coli KCTC1039 + +/- 67.2 51 131.3 7.0
S. aureus KCTC1916 - - 111.6 26.6 139.6 34.6
M. luteus KCTC1915 - - 310 16.7 373 30.3

*Strains of Gene Bank of KIST.
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geniposide’} genipin®.2 7leEslE e W
< AT HZ, genipin®] FAMALE RI%y
7} Rel] AAe) FA Aart ke MEE
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¥, B-glucosidase E4¢] d= S. aureus
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