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Screening of Tannase-producing LAB from Phyllanthus emblica Surface
and Its Application in Fermented Phyllanthus emblica Juice

FAN Yuwei, DENG Changyang, XU Xueying, SHEN Linbo, YANG Shuaiyu,
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Abstract: In this study, a total of 64 lactic acid bacteria (LAB) strains were isolated from the surface of Phyllanthus emblica.
The tannase activity, growth characteristics, tolerance to acid, bile salts, and artificial gastrointestinal fluids, as well as their
antibacterial ability of these strains were investigated. Four dominant lactic acid bacterial strains were selected. Through
16S rDNA molecular identification, strains YG-10, YG-8, and YG-6 were identified as Pediococcus pentosaceus, while
strain YG-16 was identified as Lactobacillus brevis. Among them, strain YG-10 exhibited a tannase activity of 68.84 U/mL.
The survival rates of the strain under pH2.0 and 0.4% bile salt stress were 89.79% and 60.72%, respectively. After 3 hours
of incubation in simulated gastric fluid and 4 hours in simulated intestinal fluid, the survival rates were 89.13% and 50.58%,
respectively. The strain also showed strong antibacterial activity against Escherichia coli, Staphylococcus aureus and
Salmonella. When YG-10 was used to ferment Phyllanthus emblica juice, the degradation rate of tannic acid reached
75.14%, the astringency was weakened, and meanwhile, the characteristic lingering sweetness was retained. This study was
the first to screen tannase-producing LAB from the surface of Phyllanthus emblica, which possessed the functions of de-
astringency, nutritional enhancement, and probiotic properties. It could provide new resources and technical support for the
screening of tannase-producing strains and the development of functional fermented beverages.
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Table 1 Sensory evaluation criteria
for Phyllanthus emblica L.juice
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Fig.1 Tannin enzyme production capacity of the strain
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Fig.3 Acid resistance of different strains
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Fig.4 Bile salt tolerance of different strains
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Table 2  Gastrointestinal fluid resistance of different strains

. 0h HWHEF3 h WS4 h BWHEFE3 h WS4 h

A T % (1g CFU/mL) I % (1g CFU/mL) % (lg CFU/mL) 1 H (%) FEEH(%)
YG-10 8.86+0.83° 8.81+1.16" 5.99+1.12° 89.13+0.69° 50.58+1.20°
YG-8 8.04+0.27¢ 7.98+0.79° 4.69+1.08¢ 87.10+0.37° 36.22+0.67°
YG-6 8.17+0.67° 8.09+1.28" 4.64+0.37° 83.18+0.44° 33.81+0.46°

YG-9 8.05+1.08¢ 7.94+0.67¢ 6.57+0.81° 77.62+0.63¢ 28.18+0.69°
YG-16 8.12+1.27° 7.98+0.65°¢ 5.43+1.14° 72.44+0.38° 57.02+1.08°

YG-3 7.92+0.73¢ 7.39+1.11¢ 4.30+0.52¢ 29.51+0.31" 15.55¢1.11°

T SN RNG FhE R 2257 .35 (P<0.05), 3
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Table 3 Bacteriostatic ability of different strains

. JEE (mm)

L7 — rre—— A —
KIGH SRR VIR

YG-10 17.17+0.66 16.67+0.07° 20.17+0.21°

YG-8 15.50+0.37" 13.33+0.15° 22.67+0.14*

YG-6 16.33+0.17* 12.50+0.23¢ 19.33+0.11°

YG-16 12.50+0.24° 19.17+0.31° 18.33+0.06"

FBR T P e 2 SR B, Y 4 BR B AR X R
Fa A1 e 2 e B 3 R v vk, Hob YG-10 1 YG-6 B¢
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MR A oS Y, IR BB AR 22.67+0.14 mm, 35
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FHN B RE I FEFE B R e

55 SCRRHAE AR Lt AL IX AL G AR A TR YK
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i FR A ES AU TEAR Y1 R IG AT BRI B0 i 58 1 Bcoik, 10
H R B4R R 15.3440.02 mmP®, K519 YG-10.
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Fig.5 Cell morphology of bacterial strains
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Table 4 Physiological and biochemical results
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2.8.2 S THEWSFYEE 16S rDNA JF A [R5
Hrai R R, Wik YG-10. YG-8. YG-6 5 Pediococ-
cus pentosaceus DSM 20336 T [F—1~43 2, [FJR
PEIR 100%, 245G A BLAARRAIE, S5 S IR v 2R ES
(Pediococcus pentosaceus); YG-16 5 Levilactobacil-
lus brevis ATCC 14869 F T [F]l—~43 2, [RIVR M1k
100%, %55 Sh s A A= FLAT B (Levilactobacillus bre-
vis), 4 BRERAIRGEL FHTEILE 6,
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Fig.7 Tannin content in Phyllanthus emblica juice
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Fig.8 Radar map of sensory score
of Phyllanthus emblica juice
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