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Effect of glycerol on extracellular polyphenols accumulation in
Lachnum DPS
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Abstract: [Objective] The possible relationships between glycerol and the extracellular polyphenols
(EP) production from Lachnum DPS5S were explored initially. [Methods] The influences of various
carbon sources, glycerol concentration, kojic acid, inhibitors and precursors on EP production and
biomass were investigated. [Results] The EP accumulation was obviously increased by the addition of
glycerol. The maximum EP content reached 0.664 g GAE/L when using 20 g/L glycerol as the carbon
source. Meanwhile, kojic acid was produced, and its yield was 0.25 g/L. The EP yield increased from
0.209 g GAE/L to 0.376 g GAE/L by the addition of kojic acid into the sucrose-containing medium.
The phenoloxidase activity was lower in the fermented glycerol-containing medium than that in the
fermented sucrose-containing medium. The EP from Lachnum DP5 was biosynthesized via the
shikimate and polyketide pathways. The biosynthesis of precursors of the shikimic acid and polyketide
pathways were improved by glycerol. [Conclusion] Glycerol stimulated the biosynthesis of relative
precursors and inhibited the bioconversion of polyphenols to melanin. Thus, EP accumulation was
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boosted by the addition of glycerol as carbon source.

Keywords: Lachnum, Extracellular polyphenol, Kojic acid, Shikimate pathway, Polyketide pathway
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Table 1 Effect of carbon sources on EP production and

biomass by Lachnum DPS

el £k Em ot
Carbon source Biomass (g/L) EP (g GAE/L)
CMC-Na 0.973£0.012 0.111+0.005
Fructose 5.730+0.325 0.226+0.090
Glucose 5.105+0.050 0.241+0.040
Lactose 2.140+0.085 0.174+0.021
Sucrose 5.835+0.219 0.217+0.024
Dextrin 6.090+0.099 0.083+0.009
Starch 5.805+0.025 0.175+0.075
Corn flour 8.115+0.445 0.169+0.039
Glycerol 5.455+0.191 0.664+0.034
Sodium acetate 1.699+0.071 0.187+0.029
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Figure 1 Effect of glycerol concentrations on EP production, reducing sugar production and biomass by Lachnum DP5S

SRR N e TR R N > i 0 O S - RO
AR TR S, AL, &35 DNS it (5120 /L FEHR TR

Table 2 Effect of kojic acid concentrations on biomass
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WL, BRI, XY B T esl, Jf 2 i LWt
%2 GC-MS . LC-MS é}ﬁ(éﬂ};‘ﬁiﬁm) , ﬁﬁiElZ*& @ Kojic acid (g/L) Biomass (g/L) EP (g GAE/L)
0.10 5.826+0.025 0.247+0.072

ibﬂﬁﬁiﬂno FEHME B 20 g/L F, AR

0.20 5.835+0.019 0.276+0.064
ATy 0.25 g/l MRS L& B AR 0.30 5.973+0.023 0.313+0.005
{%Ei—“’é, L T P8 B T AR XL 1y AP T P A o o s S
PERM, B E A AR R A, B 0.50 5.189+£0.093 0.327+0.022
RRZMAEm A 1&@@9’3@%?93525’]%’*% %QA 0.60 4.894+0.076 0.269+0.013

P LAH IR BRIERT, kR DPS & B0 K )
FE 1T 0 A LB e 2 Bl A, PRty I I A A OCRETR I . UL AR

AT RE T W B AL, Wit T n s RAE AL S & W B

R Shy S R X 1 S AT M (B, 4

2.3 BERXTRIE R E DP5 FE S BRI R0 T RAH IR A 0 I R K TR T I AR A T
TELIRERE NIRRT, m Bk PRI, AEPRILA 2.

I HAK R IR . R T R 24 i To HIE 2 T, ERAHRICABRIR A AR, B4

W, 7EARERE TR A R R s e, Ll REBAOTE YRR, DRI A LRI, A

A MERXDR B A IR Z B, 452 2, TR BRI UL I PR R A & A 5K
FE 2 AL IR R RS M AN 2R, 2.4 WERE DPS NS B S BIRIES R

e IR A TAE W EMZ R R, 2 iR M2 RTLIR Y, 1] LARERE At I %) A B

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



144 A% B4R Microbiol. China

2016, Vol.43, No.1

160 [
140 —a—Glycerol
120 + —O—Sucrose
100 t
80 +
60 |
40 |
20t

Phenoloxidase activity (U/L)

S

72 9 120 144 168
t (h)

S
-]

B2 RN AERPEAEHEEEMEE LRI
Figure 2 Effects of carbon sources on phenoloxidase
activity curve by Lachnum DP5

g, M REREEE 0376 ¢ GAE/L; LT
HOBRIE R TR, By &5k 0.664 g GAE/L,
Ul W I A [ i 7R A7 JH Al i R i T 28 TR 5 G
ZW . B AN A BT BB RS . FE R
AR K H R, BB R E A 2 Wi Al
BEA R IRIL A WAGE , — R R SRR Ik
AT AR AR B AT BE A ik 72 . EDTA . L2,
BkR . SEfRfy T s RsE mmRisis . R
RIS AR AR, ) AR RRR ) & B
TR RN B A5, 5 e IR 8L E 2
BRI, A5 RN 3 PR,

H12¢ 3 AT, AR TR R 2L DPS
AR, XIS Z IR RTC S . i R 2 R
PR 2470 EDTA FIAE SRy 3R B3 A2 40 sl 70 e
LT REARARHR XA 2 TC B e, e
R BT N DR A A R RN 2 W A A
EDTA I 2, i g vl /b T BN Joi 2 P 1R 22 193 5
2, LIRS TR AP 22 B T RE R 2R R 4
MREAR ST . Yang SE0F 50 W HimAE (2 28
BRI RN, I FIT LN ZBE CoA HifARY
A N RERS S R B AR A . LA
A BIEAE IR B Z W A A, T RES HlAE
PR R N 25 R R AR R B AR B 6
R TR — SIS, FEREIRIE P RIS N ZE A
i 2 TR TR AR . RN 22 R A 2 S 3R
BRI AT BT R . TNTRFNTN R, 548 Hxt
ZE PRI, S5 3,

HH &l 3 AT, FTEs I AT B e g fi ik &
BRI L, FEAEN B AUK IR 2
LM P IR T 90% 110%. it Al #ihk:
BRI M R ZE B RIR A R B AR Y

Zi b, DVH R RRIEA R A A 2 A
B, FTREZEA: (1) HmfE s wE ARG st iR, i

£3 FRHINFHIFI R ERFEDPSHINS B2 R &M E RN

Table 3 Effect of inhibitors on biomass and EP yield of Lachnum DP5

31551 N A L L/ Y
Inhibitor Content (g/L) Biomass (g/L) EP (g GAE/L) EP/Biomass
Control 0 5.458+0.097 0.653+0.025 0.119 6
Iodoacetamide 0.20 5.285+0.105 0.668+0.016 0.126 4
1.00 5.072+0.050 0.523+0.005 0.103 17
2.00 4.540+0.194 0.429+0.019 0.094 5"
EDTA 5.00 4.898+0.456 0.642+0.027 0.131 1
10.00 4.729+0.148 0.522+0.015 0.116 7
20.00 4.535+0.119 0.367+0.026 0.809 3™
Simvastatin 0.15 5.368+0.256 0.650+0.014 0.121 1
0.30 5.232+0.156 0.642+0.011 0.122 7
0.45 4.953+0.235 0.616+0.027 0.124 4

T SCRATIRBCR 4, FREIE A EHEERHERZE. "P<0.05, T P<0.01, " P<0.001,

Note: Number of independent replicates=4, data were shown as mean = SD. *P<0.05 s **P<0.01, “*p<0.001.
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Figure 3 Effect of precursors on EP production by
Lachnum DP5

TE: PA: WiME; AA: ZFR; MA: NF; SA: K#H2; Phe:
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Note: PA: Propionic acid; AA: Acetic acid; MA: Malonic acid; SA:
Salicylic acid; Phe: Phenylalanine; Tyr: Tyrosine; CK: Control
check.
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