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Mutagenic Test of Gardenia Yellow Pigment

Hee-Goo Kim
Department of Microbiology, Pusan National University, Pusan 609-735, Korea

Abstract

Gardenia yellow pigment produced by Gardenia jasminoides Ellis was tested for reverse mutagenic test
in Salmonella typhimurium strains TA1535, TA1537, TA98 and TA100 at concentrations raging from 6.25 to
200 g /ml per plate. No significant reverse mutagenic activity was observed in any of the S. typhimurium
strains, in either presence or absence of S9 mix. There was no toxicity to the bacteria. These result indi-
cate that yellow pigment doesn’t have mutagenicity.

Key words : gardenmia yellow pigment, reverse mutagenic test.
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2. CiI=E2!
’\]‘?ﬁ% R IR U o R % *grﬂé}"j?"ﬂ A st
L2 gMste] ARRskY =
L'LLLO]’\WO{W‘“ 2- ammoanthrd( ene(Z AAM,
Sigma), methyl methanesulphonate (MMS, Si-
gma), N-ethyl-N-nitro-N-nitrosoguanidine (EN-
NG, Sigma), 9-aminoacridine (9-AA, Sigma)
2 2-nitrofluorene(2-NF, Sigma)& AR&slgich,
PN ZEAL methyl methanesulphonates |
olstal 2% DMSO-&do] gal3tHon, methyl
methanesulphonates BF 23R {50 23

5ol Abgatlch,
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3. S. typhimuriuma 0|35+ S| SIH0|A|& @

1) AT

AN HdFR Salmonella typhimurium TA98, TA-
100, TA 1535, TA15372 gH=stetdF AN E &
oFitol Al ke F-AIsh ARSsIATE B AlE
< AEEH zﬂzﬂ,] Holld-g vl thr] 7t °ﬂ
et 7hd f85 Algdol 7)o ARSI &
3] TA100, TA1535}r” A7 =] 25 (base chan—
ge)e] wHolgle] 7Alo) TA98, 15375+ frame
shift &e] WMol Mol e o] 85] 7)ol B #52
Adgsiict, #5e] FAE1e Maron & Ames
(Mutation research, 113, 173—275, 1985) 1 |
AlE el we), 2 Alge] 9k (D Histidine &
T, @ Crystal violet 774, @ UV 244, @
Ampicillin A © zpE-7Hole] Y Fof F3l
=42 Fdadnt 7t 7= —70°Cce DMSO %

A HEoFHE AH 15mle] 2.5% nutrient broth
o H&3sle] 120rpm 37¢C 2o 2k 10~124]7F
)t § Aol AMS-E i Herlo g S}

o] EAHAE o YAl B w39 histi-
dine @742 BjgN S (D platew 0.1M L-histi-
dine 0.1ml-& 3‘5‘7}6& #HA glucose 3HulxR], @
0.5ml biotin 0.1 mivrS #H7}3F H4 glucose 3H3
ujz)of] Z¥zh BFste] 37ColA] 24~48A]7F Hp ke
U 78] A5 AR5 ZAE 24 BRI

2) A&l
THREZR A o2 R vjgke] HAe A F
&}od 0.8% nutrient broth 89 (pH 7.0~7.5) 5~

LA Aof] T §1 1ol Q1A A 73

10mlo] HE8 b 37°Coll 164152k K15 wjekal
L PN (1 i 1~2X10° /mle) 7
SIEE Ao ARs B Ak Wk Hole A

G A 0 e,

3) AFZHHX|

FHEA Hago wix]2M4 Vogel-Bonner me-
dlum Eofl 1.5% Bacto-Difco agar®} 2% glucose
& @5-3F Minimal glucose agar mediume]t}.
Plated &8-2 25mle]d] plater vA daFA%
(Corning 100mm X 20mm)-& AR&-3l9ic} Vog-
el-Bonne liter & 242 2 FH5(45C) 670ml
o MgS0,-7H,Q 10g, citric acid monohydrate
100g, K.HPO, 500g 2 NaH,PO4-4H.O 176g°)
t}. Top agarx 0.6% Difco agar$} 0.5% NaCl&
3“’;}03 . AFgol 2k microwave ovenol|A] =
Q! & top agar 100ml @ 10ml¢] 0.5mM L-histi-
dine HCI /blOtlI’l—Q“Qﬂ;or H7)sla] ARSI Nu-
trient brothi= Alg-& 52| ANaufjokol] Al&s}H
Oxoid nutrient broth No. 28 2.5% &-33}3ic}.
ol 7zt wixle] Hite ujkEviEE (121, 15
min)el] &Jsku,

4) S-9 mixe| Z=H|

thAlg A2 A] S-99] AR FY R A o
=AM BEAFRAHA(1993) 70 Wt S-9i-E)
S thEat 2ol 2AIste AMESIIT). 2 in vitro Ul
A} B31E 98k SPEF 444 SDA| (Sprague-Daw-
ley) = (8F#, °F 200g)°l corn oilol 3]4A)17)
Aroclor 1254(200mg /ml) & 13] E- 71 %o (500
mg /kg) 3t 4dR HFEael osle] = Akt
e AEstn 1 S 3uiEke] Wzksk 0.15M
KClgallof] yo} gds}star, 9, 000g°ﬂ*i 10E7F 9
FeHe S9TE o ARgEAL) o)

o) e gL 18t F7) sk £y 2AFE
gg3}hir, ZA5H S-95-28] (., 1ml
£ top agar®} M FH5A A4 el plat-
mgo}O# TS #Rlslsivl S-9 mixe] FAS-
8mM MgCl,. -6H,0, 2.33mM KCl, 5mM glu-
cose-6-phosphate-di-sodium salt %! 4mM NA-
DP-di-sodium salte|t}, z}zhe] B 21352 0.05
M phosphate buffer(pH 7.4) 1mlo] =03 gH3t
o] ®o} (0.2M phosphate buffer(pH 7.4) ImiZ
7rste] tmlz WHE F S-9 #8 0.5mlE vlslke] A
HAE 5.omlE vHEo] ARESIITE, B FQIXE= 0.06M
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phosphate buffer (in ice, pH 7.4)°] 0.45um fil-
ter= filtration(B3F) dlad 4A)7F ool AMRslsd
vt

5) OH|SMA R (S2E 2H)

TA100S AFg3te] DMSOE 8ulZ S-9 mixs
HE woh F BRE W2 Este] A=A 2] LDs
ol A& kg% 250.g3} propyrene glycolol] 7]¢1&H
AEQte] Sk Qg 2AlE Hslr] Yaked M9
H s eFo| 7hesh F2E Fmsle] 2 AlgAA
6.25, 12.5, 25, 50, 100 2 200 pg /mi2] 6 &3
AL AR 24 dxToEA BYAAFE
AREEEIL oFd iR EAR = o] YT WHold &
Ag AHgstedl 1 BE % 872 Table 13 3t

6) AlREhH

HistZ} trypt B-AEH] colonyF 3| 2E]
Hy EYEDRS platedd] Zlske AT BAZE Qo
Gardenia yellow pigment 3| 2E]H3} ElER
59 opuieihs kAL /7] wliFell, AEe Am-
es?] 98 HY$ preincubation®ol ulz} HA|s
Ak, odvj=Ad AlgedlA 24E A 522 TA9S
7 TA100, TA1535, TA1537914 d&sAct. &
& s aSvIEweEt oF 50 cE WAl
%, 100mle] gHel tidted 10mle] 0.5mM L-his-
tidine /bioting 7}8led &2 Fxufjoll A 45C2 &
Aatact. S-9 mixE Axste] nAHEH E57](A
BCL Cat. No 1053-0.5ml) ol Yo} 9y & &35},
ABEAS SIFste] SAAF o8 2AHE fFo
2 33T 2E AlEFse Zalsgglo] M)
SR HNAM G851t BAl G ol wuf
(oF 2x10° cells /ml) 0.1mlol], o8] FE2] yel-
low pigment &3 (. 1m] 2 ¢lxkbszol
0.5mlE #rkete] 37°C, 208-7F Ay T8I o]
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7) SIS ®e|

Zsio] wbAHl o) thdled X2(chi-square) HAEE
ol-g3te] JANZTH MY Feld 25 Hgst
5, p<0.05%) Aol folds dAsiAact A
Ay rel thdd A8 +e] HE(NCE /PCE) 9 7+
a7F folxl= Student’s t-test® a=0.05 550l
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1. S. typhimuriumE O| &%t E| SHHO|AIE

Gardenia yellow pigmente] Aol thsh x]A}
g HH 5o 24 HEE R gkon, Al
AREEH 4T B AR Al f-l #AIgle]
EAEHo] colony = SANZETZY colony F

Table 1. Positive control of reverse mutation test of gardenia vellow pigment using Salmonella

typhimurium
Strain Compound Concentration (g /plate)
TA 98 2-Amionanthracene 0.5
. TA 100 2-Amionanthracene 0.5
S9 Mix (+) TA 1535 2-Amionanthracene 2
TA 1537 2-Amionanthracene 2
TA 98 2-Nitrofluorene 1
S9 Mix (-) TA 100 Methyl methanesulphonate 200
TA 1535 N-ethyl-N-nitro-N-nitrosoguanidine 5
TA 1537 9- Aminoacridine 20
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Table 2. Number of colonies per plate in reverse mutation test of gardenia yellow pigment using Sal-

monella typhimurium

T
|

Test substance

Numberﬁof reverténts (Noj)f colonies /plate)

Substance S-.9 concentration Base-pair exchange type Frame shift type
Mix (g /ml) TA100 | TA1535 | TA98 TA 1537
0.9% saline - 500 87+54 | 1l+21 | 25+ 59 | 11+39
- 6.25 95 +122 | 11+£53 | 16+ 7.1 | 10+32
- 12,5 9+ 65 | 12+37 15+ 54 + 2.8
' - 25 9B+ 75 | 11+£61 | 18+ 69 8 + 3.1
Yellow pigment - 50 91 £102 | 13+64 | 15+ 47 | 11 4.2
- 100 80+ 114 | 10+36 | 132 64 | 10+57
|- 200 83+ 82 | 9+33 | 12+ 49 | 9+74
0.9% saline + 500 91+ 94 | 14+42 | 37 82 | 18+ 46
+ 6.25 85+ 81 . 15+57 | 35+ 63 | 20+£55
o+ 12.5 91+ 54 | 16+42 | 31£102 | 16+ 4.4
' + 25 86+ 62 | 15+39 | 29+ 7.5 | 15+ 3.4
Yellow pigment + 50 Bl+ 7.3 14+52 | 27+ 43 14+ 4.0
+ 100 79 £ 11.2 12+63 | 24+ 54 13 £ 6.2
+ 200 74+£123 | 11+67 | 22+ 75 | 1259
' Name MMS ENNG 2 NF 9-AA
;i;i ?fif}zﬁfl 200 5 1 20
Positive - No. O/f;gtoemes 192 £ 157 | 118 + 174 | 1,524 + 74.5| 223 + 32.8
control Name 2AAN | 2AAN 2-AAN 2. AAN
o e L e |
+) No'g’j;c:t‘;mes 653 £ 45.6 | 85+ 24.1 | 574 +16.9 | 92 + 10.3
Values are the mean+S.D, of the data from three plates. MMS: methyl methanesuphonate, ENNG:

N-ethyl-N-nitro-N-nitrosoguanidine, 2-NF: 2-nitrofluorene, 9-AA: 9-aminoacridine, 2-AAN: 2-aminoanthracene.

of Hlaf 23t Z7I7F YEREA] efstom, &8 oE
oz ZrleAY SR 28) olde] BAY
o] colony 49| 57H& Jehl=] ekstrh(Table 2).

2 o

Awe o8-8 HAE

o] AlgH= Salmonella
typhimurium 3| 2E]Y] Q@ A WHolF:E o]8-3le] o
7]th x| & base change) ¢] B¢ HoIE A& S.
typhinurium TA100, TA15359} frameshift®e
EAdolE AESE S. ryphimurium TAY8, TA-

15372 A= 0] len, sistEde] Holggel <]

3lo] 3] 2ElY Bl g P o R BAsle EdHeE A
Edt= AgAR gyl ol&x ok, A|lgA
Yellow pigment¥ S. typhimuriumol 3 =A%
el R ekorer, wix] 1mld 200.g ©l3te] B&
FrolA S-9 Mix (ARG A]) o] 7ol #AIglo]
S. typhimurium 2E Ro|Fo| A 3| AEY Q4430
)3t BAEAE0)E FuashA] v BEE AdE
ot o)ge] AzzHE ARG AE S yphim-
urium& o183 EFEQHIAIHoAM [FAEFA ]

S Bz ArgE ok



76

joal

. Itaru Tamura :

. ZgE], e

A

-~
oI

x =
= L

rok

Bkt 5 x5 4 Ak & BEEL, A tech-
nical J. on Food Chemistry & Chemials, 10(11), 41-45
(1994).

D FAg o] okALS W Zhato] T |
3} Bulletin of Food Technology, 10, 28~54 (1997).
44, dF%, olgks, o]FA ¢ Extraction and
characteristics of purple sweet potato pigment,
Korean J. of Food Science and Technology, 28(2),
345-351 (1996).

. Jackman, R. L., Yada, R. Y., Tung, M. A, and

Speers, R. A. : Anthocyanins as food colorants-A
Review, J. Food Biochem, 11, 201-206 (1987).

. Jackman, R, L., Yada, R. Y., and Tung, M. A. :

Separation and chemical properties of Anthocyan-
ins used for their quantitative analysis, J. Food
Biochem., 11, 279-284 (1987).

aud. x4

A1 AL (1989).

B e - dddwge

. Mazza, G. and Miniati, E. : Anthocyanins in frui-

LO‘_‘«
=

10.

11.

12.

. Ames, B. N., McCann. and Yamasaki, E.

ts, vegetables, and grains. CRC Press (1933).
Takatoshi, K. and Osamu, M. : K¥FOR L2l
YWER My, A Technical J. on Food Chemistry &
Chemials, 10(11), 19-24 (1994).

BRIk v =7 HA R isae, wr
(1991).

Yoshizumi, S., Okuyama, H. and Toyoma, R.
Physicichemical properties and safety of the use
of enzyme treated pigments from Gardenia jasmin-
oides, Shokuhin Kogvo, 23(22), 41 (1980).
Yoshizumi, S., Okuyama, H, and Toyoma, R.
Physicichemical properties of Gardenia enzyme-
treated red essential colors, Fureguransu Janaru, 8
(6), 104 (1980).
AlsEe]ekEob Al 1Al A196-84

g7l (1996, 4. 16)7

i

“oletE el T4

: Met-
hods for detecting carcinogenes and mutagens
with the Salmonella /mammalian-microsome mut-
agenicity test, Mutation Res., 31, 347-364 (1975).

(19974 12¢ 199 )



