Advance in Microbiology #4431, 2013, 2, 102-108 Hans X3l
http://dx.doi.org/10.12677/amb.2013.24019  Published Online December 2013 (http://www.hanspub.org/journal/amb.html)

Physicochemical Characteristics and Biological Activities of
Polyphenols from Lachnum”

Meishuang Qian, Jing Ji, Tianle Chen, Liu Yang, Ming Ye"

School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei
Email: *yeming123@sina.com

Received: Nov. 8", 2013; revised: Nov. 28", 2013; accepted: Dec. 5™, 2013

Copyright © 2013 Meishuang Qian et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. In accordance of the Creative Commons
Attribution License all Copyrights © 2013 are reserved for Hans and the owner of the intellectual property Meishuang Qian et al. All Copyright ©
2013 are guarded by law and by Hans as a guardian.

Abstract: Lachnum YMUSO total extracellular polyphenols (LTEP) were extracted and purified. The physicochemical
properties, antioxidant and antibacterial activities of LTEP were investigated. UV spectroscopy analysis indicated that
LTEP had typical characteristics absorption peaks of phenolic at 270 nm and 340 nm. IR spectroscopy displayed that
LTEP had characteristics absorption peaks of phenolic at 3354.360 cm 'and 1048.762 cm™'. Antioxidant trials showed
that the scavenging effect of LTEP on O, -, DPPH, -OH and NO, were 76.43%, 72.70%, 55.56% and 59.40% re-

spectively, at the 2 mg/mL concentration of LTEP. LTEP also showed a significantly antibacterial activity against
Staphylococcus aureus, S. cerevisiae, E. coli, and Salmonella typhi. The MIC (minimum inhibitory concentration) of
these four strains was 0.05, 0.1, 0.1 and 0.2 mg/mL, respectively. The results revealed that LTEP had strong antioxidant
and antibacterial activities.
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Activity
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1. 51§

ZWRE—REE SRR A, EAAE T
VA o G TTARIE 2 P RT DL A 2 )
i, HASRLE A TR RIS,
AR RAE A ENAET IR s
H, SEEER, ARG VR AL R ) EA
PR, NZRI— LB W iE . O B S5 40 5
FIE VR A R0, T B B 85 7)) 22 4 1)
A, N R R IRB R FRII T . BRI AR
S8 B ERIEIE BRI AR R I O BON LS K R &S .

L E A% 1 & (Lachnum) & — 28 A5 & 237 HAE
IR, ERIEREERM Tl LI 2, RS A
YRS R, BATR D% I — LR bR AE
FEAEZ IR, SR SR B AL B A 2 W R R AL
REAE S PUAALTE PR M B v M I A AE B B b i ok L
fRiE, AT HETHREA BRI 28, ¥
AR S IACRE TRV HpU s T . S BEE 1,
DA AR BB 1 BT R R SR R 22k s

2. HR5HF*®
2.1. E#

KB YMUSO 2 HREREEK YM9 AH
KRG JF AR AR IR G AT, T &
T RZ A TR S N AR E . FLERME YM9
se R H = F R B3 B S8R B3RS . KT
W VDT TIRE . BRBRERE. & EMERKEBE
B Tl K St A P e i == B A

2.2. 5

RERE. AN, B HN(SNP). 2-4,4,5,5-2K-10 Ff
FEmk -1 48 -3- 584 Y (c-PTIO). &ALEE. BRER. &
R WS LB AmBEEE, YONEF= el

23 BHE

REER:FRIE(g/L): JERE 20.00, AN 5.00, &
1R85 0.81, FEZIL 0.01, pH 6.00.

2.4. RIEEE YMUS0 B9 % B & HBsh 2
(LTEP)REER Y B

FAFTFLAEFP EAE 6 mm. B#—E YMUS0
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T3 150 mL KFERFFRAL ) 250 mL = A,
27°C 160 r/min 3577 8 do B K BARIRE W 4 42 20 mL,
AN 60 mL 4B, sorditt/s, MIREFEEE, 1E4
CUKFEFHE BB, 4000 r/min 20> 10 min. B G
WA R 25 CBE, e fa SRR I, SR
FMEEM =, BEEIME, REHEERR R
BEAH =R, GHANE, Wk 28 KB LA LG,
AT, PRI, 2SR fE 4,
5 LTEP™,

2.5. LTEP RYIB{L4HE

2.5.1. EHIRIE
FE a2 3K - FeCly 1 R0 Fh 1 i T 4605 5 A
FeSOy. 1% AgNO; BF . KMnO, I k47 % 510,

25.2. UV &3#f
# 0.02 g LTEP ¥ T HELE, 1 om A ZELb A
1 200~800 nm I K AL AT ik 414

2.5.3. IR #f

FREXLTEP 2 mg 5T KBr @5k, KH
FT-IR5700 {37221 4hE AT 4000~400 cm™
DX [E) EAT 20 AT 5

2.6. AEFMENE

2.6.1. LTEP EJRAEHME

A3 ARE 1.0 mL AN AR BE BOAE ST 10 mL
Eb e b, i\ 0.2 mol/L PH 6.6 [f] HiPO42.5 mL,
BN 1% KCN ¥ 2.5 mL, #&21J5 T 50°C/Ki
fRIE 30 min, JOIA 10%[ =5 LR 2.5 mL 205 M o
B 2.5 mL, I 2.5 mL [ZEGE/KAT 0.5 mL
0.1%[¥] FeCls ¥, 7870 iRA1J5##E 30 min, 700 nm
A0 5 WO BE o WO FRE IR O 158 BH R ot A R PR A SR o
ﬁié’i[“’lz]o

2.6.2. LTEP 3} O; - HIiBEREEINE

K AR =y S Ay o R AR 2K =M 7E P 2% 1F
TREM IR B AL, AR RURISOE K AE 318 nm PRI
A=), FRBRHEANE A B O] - .
HX 3 mL 50 mmol/L Tirs-HCI (pH = 8.2)Z& Ui Tk
E, N T mL ARNKEZ SR, RAET 25C
{35 20 min, FHIIAZ 25CHEK 0.3 mL 7 mmol/L
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AR =BV, HET S 4 min J5, i 1 mL 10 mmol/L
HCI & 1b B, 78 318 nm P MO EEE A, -

0; Tk (%) =[1-(A-A)/A ]x100% ,

ot A N RIORAER S G FRIMR ' BE AL Ao 9 BLZKAX
BB A I R

2.6.3. LTEP X} DPPH- S5 EE 73l E

3 AEL 4.0 mL AN [FR BE BOAE ST 10 mL
L@, A 1.0 mL 1 mmol/L ] DPPH ¥& (75
K B, PEATJE B T % ;2% 30 min, 517 nm
A e W e BN T 2 % DPPH- (i bR«

DPPH - i B3 (%) =[ A — (A = Aco) |/ A x100%

e Ag AZKARE BE L R IWROGRE s Ax ONRE B i
WA DPPH S5 BIROEIE s Axo JHE ¥ LEY
WL o

2.6.4. LTEP %}-OH K& EE M E

I Fe*'5 H,0, KM= -OH, MAKEEAH
#2-OH H 52 R P, LA ey, HYRAE 510 nm
WA 5 R o 23 R 1.0 mL AN [F) R FE PR A: i
HT 10 mL MELEEH, A 1.0 mL 9 mmol/L ]
FeSO, &A1 1.0 mL 9 mmol/L FI/KAiE - ZIEVET,
705 S, N 1.0 mL 8.8 mmol/L ] H,0,, T 37
C NS 30 min, PAZETR/K A7 H, 510 nm ALl sE
JGRE. 7 UG IR A DUAR R AR i) 28 K AR R, [
L 1.0 mL 248 7KA0% 8.8 mmol/L 1) H,0,, PATHER
FESERE B O N, 52 W5t -OH 15
%:

OHIEIER (%) = [ A —(Ac —Aco) /A x100%

s A IR ARG RE s A TN RE S 3
A H,0, R B NLE IR OIGRE s Axo AR A IR
.

2.6.5. LTEP %} NO; BIsER8E S E

23 HIREL 2.0 mL 5 mg/L ) NaNO, ¥ T~ 25 mL
PILLEE F, N 3.0 mL AR BEORE St Vi, %
FR-ATIE BR G T pH &5 3, 765 15~ ¥ 30 min,
I 1.0 mL 0.4%FI5 2 LRI, TR EHE
SN S min, FEII 0.5 mL 0.2%1) #hFRZE 2, — JE i,
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RUKFRREE UL, 15510 15 min, 538 nm AEME TR
JEHEN, SN NO; i %

NO, B (%) =[ A —(Ac = Aco) /A x100% .

K Ay FAIIEE AT NaNO, IR YGRE; Ay N
TINAE SN NaNO, SN JE FITOGE ;s Axo NFE
TR I o

2.7. LTEP &R 18

27.1. MEEEZRANE

V25 PR FH A 3 R 7K A B B, TR 22 0.5
77 IR B BE, IR URAT 25 CEAH B PAR_E IR AT
&), AL 0.1 mL, #AEME TP E, IMARSNZ
Wy 100 uL, FERPE RS = FATRE, JERAZE
R, BT IR TR, dHB T 37 CHE9R 24 h, %
BER T 30°CH5 5% 24 h, HUHMEE, Hifbs R R E RN
# P8 1 B4R (mm),  SRPHE!

2.7.2. RIMNNERE(MIC)RZE

KA MRS, #E&—RIIHEH 2 mL AHRLK
WRRF R, T 18 PN 2 mL JR4 2 By it »
RAEWEL 2 mL A 2 B, DAUSSHERE R
L, SRS 10 8, 55 11 BONFREAE KA, %
BN 0.1 mL FHRI 0.5 22 [QIR B 1 2, B 141k
FRFRAET, MW T 37°CHEFR 24 h, MEBREE T 30°CH:
7% 24 h, DLARHR AT WIS EVEMOE B, AN IZE L
BAEA, TR L1 B A1 245 A B R Ay B /N A B VR B
(MIC).

3. &R 5VHE
3.1. FE{L4FE

311 EMRMN
HE VESZIG A&, LTEP MMy #2 3L S S B
NEZWZMFHY, %k 1.

3.1.2. LTEP By UV 934

— IR AN UV IRYSIETE 280 nm 7247, 3
2R 5 ) UV W& 7E 240~285 nm 5 300~400 nm,
W 1 ffizx, LTEP 7 270 nm 1 340 nm 4075 i KW
Wi, WG FEELE 340 nm %] 800 nm 2 [8] 2 5 H0k /)
foass, LI LTEP & SR 2 .,
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LT 4 o TR RRRE 0 4500, I AR E MBS
PR RIS T ML i 5,
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Table 1. Qualitative results of LTEP

#* 1 LTEP HEMRNER

R 7 G ghig
=& AR KAL) EHMmRAE
rp v B R T B ITNE AR
T 2 V4% LLRR B ZURYTTE BRI
THRR IR oy BAAYTIE EHMmRAE
K HEUTE TAEBEYIR
TR B R A TR HOPUE BRI
1.0
0.84
0.6 4
a8
<
0.4 4
0.24
0.04
260 ) 360 ) 460 ) 560 ) 660 ) 760 ) 860 )
K (nm)
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Figure 1. UV spectrum of LTEP
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cm ' AEY-OH 25 #i3R5), 1655.734 cm ™' NZEI C-0 25
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3.2. MELFM

3.2.1. EENME

PUEAL T BIE 5 RE 775 H PR M A7 AE
—ERIRFR, FERZETH S WIEEIERS B BTN
MR ZEER N H 1, @ ks, itk
5. BRIk, WEJE AR EYIRUE R — A E
FHEAPY. HE 3 WL, LTEP &5 /b5 iRk
(3 I 2 1 e, (RARTRIVR BE (1Y) LTEP 385 fg 711K
THREZW.
3.2.2.LTEP X O; - Bk {EH

(EARR =My B A FE & 05 - 724, hH
HH LB /2 40K =My A Rl =4, XRe I 4R =
Py I B B EAR A1 o ) AR5 020 %o 40 2 = Ty
H AL IMEIER, W RLAE HXT O - I R Ee
H & 4(a)n] LA H LTEP X8 05 1 (17 B R bl 5 K
FERIBE NG, RO RIFRZM X R(y = 32.13x
+13.17, R”®= 0.995). M4SN 2 mg/mL i, LTEP 5
W% 2 Wt O - TEBRFE AT AN 77.43%. 81.23%, ICs
B354 1.15 mg/mL. 0.99 mg/mL. B LTEP 57
B2 WL O - SRR AE RS

4000

T
3500

T
3000

T v T v T v T
2500 2000 1500 1000

Wavenumbers (cm™)

Figure 2. Infrared spectra of LTEP
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Figure 3. Reducing power of LTEP
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WaE EINPRREAE G, BRESMZ, ft4y DPPH Y
H st 2, 2GR A hE 167t gse,
K 4(b)FTLAE i, LTEP %} DPPH: [{)i5 KAt J1 3L
WERMINmE R, 2UERIFNEEXRY =
30.30x + 8.66, R*= 0.991).. 24 % 4 2 mg/mL i, LTEP
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Figure 4. The scavenging effect of LTEP on (a) O; - ; (b) DPPH; (c) -OH; (d) NO;
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3.2.4. LTEP %}-OH ;&BR{EM

My ek BRIt FIRe /), Rk,
REMARTRZ, EEZINEER LSS,
B2 EE FEET R p-n SEPERNAE AR B B B AR AR
EP, LTEP X}-OH i B AE A aiE 4(c)fias, LTEP
Xof-OH P B R FH BBV 3G I 3¢ o, 280 R 47
FRIZR I R (y = 11.09 + 21.66x, R*=0.997). 4Kk E A
2 mg/mL K, LTEP 5% 2 M*t-OH MIiE kR 255
N 55.56% 62.12%, 1Csq i %3514 1.80 mg/mL. 1.408
mg/mL. F B LTEP %f-OH ff3 FRAE SR T8 4 £
[

3.2.5. LTEP %} NO; #9s&1ER
AEBRERAE— B 56 T, Sk, BURSETE BT
T, SRskE sh B s EuE e . 5 A A
B bR A RS RT AR NO; IPERT, 840X Fhig i A
A2 MPEERRY. K 4d)TLAEH, LTEP Xf
NO; i B e 77 b IR FE RIS N e oK, 2P R i
HIZMER R (y = 20.797x + 14.574, R*=0.984). 4k
&4 2 mg/mL B, LTEP 57%i% 2 M X NO; ik %
43N 59.4%- 65.3%, 1Cso {53 51125 1.70 mg/mL. 1.32
mg/mL. & W LTEP X} NO; HiERR1EH 55 T #i % 2 M

3.3. HEEY

2 Wy 0] 8 LI B0 TR AR 5 K VR HANRE
M AR AE KR - RIS 2 1y 32 Ed s kAR
YIrbRs s (B, R IR BRI, i s
Al JREREE N 021 0.4, 0.6, 0.8, 1 mg/mL, LTEP
X OHEIRE . KR BRIREEE. 5001
KB A A R EE AN E R . BEE 2 R RS,
BB B R, B R IIREE - R%6 K. LTEP X
VOB B AR RCRAR O BB EBRE > AR
FERE > KFFE > 558001 TIRE, 3 2 7] A1 LETP
XTI DY A T ) B AR B R P (MIC) 73734 0,05 0.1
0.1. 0.2 mg/mL.

4, #hig

AW FCIREOE Atk TR BRI E YMUSO f4t£
By, UV 455 5280 LETP 7€ 270 nm Al 340 nm 4t
AR, IR Y6 EB/RHAE 3354.360 cm™' Al
1048.762 em ' Kb S AT M S A RFAE IR SO s F 9 45 SR AL
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Figure 5. Antibacterial effect of LTEP
[& 5. LTEP BOMBasR
Table 2. MIC of test bacteria
2. HIAERNRRNEREMIC)
LTEP /% 0.2 0.1 0.05 0.025 0.0125 0.00625
(mg/mL)

SWEMERE - - - + + +
KIGHF B - - + + + +
TR i B E - - + + + +

TR ITRE - + + + + +

E REAREAK RTEREEK.

KW LTEPEATRGRMIGTAAHE ST, XTGP A a Bk
W KIAT R BRINEERE, 057800 1] R AT BR )
PR, R HAT B A R AR I T A IR T 771
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