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Screening and study on exopolysaccharide from lactic acid bacteria to
inhibit melanin synthesis
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Abstract: [Objective] To screen exopolysaccharide from lactic acid bacteria for inhibiting melanin
synthesis. [Methods] Exopolysaccharide-producing lactic acid bacteria were screened by observing the
ropy appearance in skim milk media. Effects of exopolysaccharides on melanin synthesis and cell
viability were measured on B16 melanoma cell. Exopolysaccharide was purified by chromatography
columns of DEAE-52 cellulose and Sepahdex G100. Monosaccharide composition and basic structural
information were studied by PMP-HPLC and FT-IR method. Tyrosinase inhibiting activity and
antioxidant activity were studied. [Results] Exopolysaccharide form Lactobacillus rhamnosus
HLAB122 (LR122EPS) could inhibit melanin synthesis of B16 melanoma cell. Compared with the
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control, melanin production decreased to 32.7% at 5 g/L of LR122EPS, cell viability was not changed
within 96 hours. Purified LR122EPS was composed of rhamnose, glucose, and galactose in a molar
ratio of 1:5.44:5.37. LR122EPS could not inhibit tyrosinase activity and its antioxidation was weak.
[Conclusion] Exopolysaccharide LR122EPS had the potential in products toinhibit melanin synthesis.
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Figure 1 The ropy appearance of skim milk culture
fermented by L. rhamnosus HLAB122
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Table 1 The exopolysaccharide yields of strains and
effect on melanin formation percentage of B16 cell LR122EPS

1:5.44:537( 3D) LRI122EPS

. Exopolysaccharide Melanin formation 1
Strains yield (mg/L MRS)  percentage (%) ( 3E) 3423 ecm —OH
L. bulgaricus HLAB0S8 3713 102.3+2.4 2 900-3 000 cm ' C-H
L. casei HLAB079 194.7 98.241.4 856.97 cm | 830 cm !
L. casei HLAB087 695.2 94.845.2 (- ) 890 cm ' (B- )
L. casei HLAB090 428.7 106.1£1.9 1 038—=1 120 cm_l 3
L. rhamnosus HLAB122 593.5 47.844.4
L.rh HLABI126 295.5 93.4+3.2 5
e 2.3 LRI22EPS 34 Bl6 MR &ES A
L. acidophilus HLAB184 598.2 103.9+1.4 .
_ B HLHI#IER
S. thermophilus HLAB006 243.9 99.0£2.3
. LRI122EPS Bl16
S. thermophilus HLAB023 1028.3 82.6+5.7
S. thermophilus HLAB037 432.8 90.5+6.9 ( 4A) 5 ¢l LRI2ZEPS Bl6
B. lactis B19 593.4 98.742.9 32.7% 4 gL
Bl16 1-5 g/L LR122EPS
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( LRI22EPS) 3 gL

Bl 2 L. rhamnosus HLAB122 ffi4M% #E%} B16 AAR E & & & AT 2N (400%)

Figure 2 The effect of L. rhamnosus HLAB122 extracellular polysaccharide on melanin formation in B16 cells (400x%)
A B 3g/L.
Note: A: Blank control; B: Exopolysaccharide from L. rhamnosus HLAB122 (3 g/L).
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Figure 3 Purification and structural analysis of exopolysaccharide from L. rhamnosus HLAB122
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Note: Elution curve of crude exopolysaccharide on DEAE-52 cellulose column (A) and Sephadex G-100 column (B); C: HPLC image of
standard monosaccharide (1: Mannose; 2: Ribose; 3: Rhanmose; 4: Glucuronic acid; 5: Galacturonic acid; 6: Glucose; 7: Galactose; 8:
Xylose; 9: Arabinose; 10: Fucose); D: HPLC image of monosaccharide from LR122EPS; E: FT-IR spectra of LR122EPS.
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Figure 4 The effect of LR122EPS on melanin synthesis (A) and cell viability (B) of B16 cell
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Table 2 The inhibition effect on tyrosinase and radical scavenging ability of LR122EPS

‘OH ‘0
Sorils Dosage Inhibition .percentage on -OH scavenging percentage ‘O, scavenging percentage

(g/L) tyrosinase (%) (%) (%)
LR122 1.00 2.4+0.3 1.64+0.39 2.48+0.62
LRI122EPS 2.00 1.941.2 1.57+0.28 3.2540.37
3.00 3.1£0.6 1.93+0.45 5.08+0.26
4.00 2.1£1.0 3.22+0.58 5.19+0.67
5.00 2.7£0.9 4.18+0.25 6.39+0.72
Z:Arbutin 0.25 54.3+0.7 14.60+0.47 27.40+0.54
C Vitamin C 0.10 20.5+0.4 29.70+0.14 52.10+0.57
0.20 32.9+1.1 53.80+0.19 69.30+0.33
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