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Application of luminescent Vibrio fischeri to evaluation of toxicity
of several common pigments
GUO Rou-shan'?,LI Xiang!, PAN Li'"

(1.School of Bioscience & Bioengineering, South China University of Technology, Guangzhou 510006, China;
2.Guangdong Food and Drug Vocational College, Guangzhou 510520, China)

Abstract: A method built on the basis of the toxicity effect of pigments on luminescent bacterium Vibrio fisheri
was developed for determining the toxicity and content of pigments. Results showed that there was a positive
correlation between inhibitory rate of pigments against luminescent intensity of Vibrio fisheri and pigments
concentration in aqueous solution,with a correlation coefficient ranging within 0.8760~0.9873. ECs, range was
0.72 ~2.86mg/L. Inhibitory rate of pigments against luminescent intensity of Vibrio fisheri was also positively
correlated with positive concentration in fruit juice,and the correlation coefficient was between 0.9136 and
0.9951. ECy range was 1.02~2.96mg/L. This showed that the toxicity of tartrazine was lower and the toxicity
of amaranth was larger. Fruit juice played a role of mitigating the toxicity of the synthetic pigments. The
bioluminescence inhibition rate by the pigments in the fruit juice increased with the rate significantly was higher
than in aqueous solution. The study provided the initial reference for the acute toxicity testing of the food.
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Fig.1 Inhibitory effect of six kinds of pigments on

V. fischeri luminescence

201345 528 211



J@étﬂ%&

Scence and Technology of Food Industry

1T M Pros, Hir Z R H £0.1595~6.6329 2 [7]
FRAP AT 25 (2R P E LRI TRga (S .

R NP FEN B R 1R
Table 1 Inhibitory rate of pigments against luminescent intensity

of Vibrio fisheri in aqueous solution

[EE A e R RHR?  ECy(mg/l)
FrEERE  y=13.101x+12.529 0.9873 2.86
JHHELL  y=25.956x+17.209 0.9795 1.26
Hy%#  y=27.303x+11.295 0.9741 1.42
W y=16.134x+22.242 0.9774 1.72
WL y=30.670x+28.014 0.9661 0.72
e y=31.263x-16.944 0.8760 2.14
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Fig.2 Inhibitory effect of pigments in fruit juice on

V. fischeri luminescence
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Table 2 Inhibitory rate of pigments against luminescent intensity
of Vibrio fishert in fruit juice

HIKRRE ECy FHMALE

S S
G R (mgL) ZED (mg/L)
FBet  y=17.138x-0.679  0.9691  2.96 0.04
JWIRLL y=29.096x+5.677 0.9696  1.52 <0
Hyx#  y=31.813x+2.373  0.9951  1.50 <0
FWE y=21.998x+0.690  0.9453  2.24 <0
WS y=35.807x+13.436  0.9646  1.02 <0
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Fig.4 The inhibitory rate of six kinds of pigments in
different concentrations against luminescent intensity
of Vibrio fishert in fruit juice
T LARRR RN N F I AL, ZE AR (3R AR KV W
ORI, A AEACR O RAE R T SO
2. d4a~d P R 23 021,550 100mg/mLLe

55 2 RN AL I A WLV S AW STAT B 45 R AT —
L, ECfEL SRR B, A7 AR B REVE RN, DES 4T 75
PN HARVX N T R s st Ry
TE TS, X R AR O R A R HA — 5 19 i AR
o T AR RV R0 2l FHIR A G ) A Bk 15 1
oty T e K A KR

IR S R W ZO0) B IQIN R A G o B AT —
RE S, PRI A TR JEE RN R DG A 2 2 (A7 A8 IEAH ¢

Vol.34,No. 02,2013

P, PR T A 2 BN PP Al 0 5825 1 a0 ) 2
WYIREVE I T3 05 AR VPAS AR RIRE A R AR T3 1 I
DEFA I BT BT 42, e A ] P 8 b 2 4 1 ZE 0 56
FB

Sk

[1] F &4, L% HRerx, 2R K KL LmENE L3 Ca
E M EMGF 0B AR RLRBEAF FIR,2009(7)
1386-1391.

[2] Shahid Parvez, Chandra Venkataraman, Suparna Mukherji.
Reliability of

bioluminescence inhibition assay and univariate QSAR models

Toxicity assessment of organic pollutants:

using freshly prepared Vibrio fischeri[J]. Toxicology in Vitro,
2008,22(7):1806-1813.

[3] K Froehner, T Backhaus, LH Grimme. Bioassays with Vibrio

fischeri for the assessment of delayed toxicity[J]. Chemosphere,
2000,40(8) :821-828.

[4] T Backhaus,M Scholze ,LH Grimme. Vibrio fischeri]J]. Aquatic
Toxicology,2000,49(1/2) :49-61.

[S] Javier Bayo, José M Angosto, M Dolores Gomez —Lopez.
Ecotoxicological screening of reclaimed disinfected wastewater
by Vibrio fischeri bioassay after a chlorination —dechlorination
process|J]. Journal of Hazardous Materials,2009,172 (1):166—
171.

[6] Antje Brack,Jiirgen Strube,Peter Stolz,et al. Vibrio fischeri
[J]. Biochimica et Biophysica Acta(BBA) - General Subjects,
2003,1621(3):253-260.

[7] E Fulladosa, JC Murat, M Martinez, et al. Patterns of metals
and arsenic poisoning in Vibrio fischeri bacteria[J]. Chemosphere,
2005,60(1):43-48.

[8] FRE A, REF A 2 F. L AINE Pk b ml i 545 P 69
ZRAE[]] B At S ,2010,31(6):145-147.

[9] FARAREFE B RA7E. GB 2760-20074 & 7 #n 7] £ A
T A FRA[S]. b E AR A 2007.

[10] A R A2 A shue 2 5. ATAR S x4 s R 78 40 009
Brall] £ EF TR ,2011,30(3):174-176.

[11] # B b, 44 P & & &0 7 kB L[]]. B Tk A3,
2002,23(3) :66-67.

[12] A 8L, 8 ) & sk, 5. & 20k & 3% - %/ R % 3%
kM AP A TR EFE]] FE I ARE R E 2007,
17(4):579-585.

[13] Mwesr, 30 F  WkiF . & 20k A8 &35 -5 B A &l 2
BRAFAZEREZTHHA. FE L A®RK R E,2005,15
(8):941-942.

[14] 28 &, B8 %3, 5. £ BT Z 0T 6 F i p
BBl R R H SR E 2 AR )] BR B 4R ,2010,30
(9):1787-1792.

BURL - 10> - B - L] - 4z

201345 528 213





