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Abstract: The microbial transformation of polydatin by endophytic fungi isolated from Polygonum cuspidatum and the antioxidant
activity of the transformed products were investigated. Screening of endophytic fungi for microbial transformation of polydatin was carried out
using thin-layer chromatography (TLC). Fungi were identified by morphological characteristics and analysis of the ITS-5.85 rDNA region.
Polydatin transformation products were isolated and purified by macroporous adsorption resin, preparative TLC, and high-performance liquid
chromatography. Using vitamin C (Vc), BHT, polydatin, and five types of polydatin derivatives as standard substances, the DPPH - and
OH -radical-scavenging capacities of transformation products were investigated. An endophytic strain J3, capable of transforming polydatin was
identified preliminarily as Aspergillus fumigatus (Genbank accession number: KM434883) by morphological characteristics and analysis of the
ITS-5.8S rDNA region (573 bp). The transformed product, A-2, showed DPPH -and OH - radical-scavenging capabilities in vitro, while the
OH - radical-scavenging ability was higher than that of substrate polydatin. However, transformed product, A-1, did not show DPPH -and
OH -radical-scavenging capabilities in vitro. Endophytic fungus Aspergillus fumigatus isolated from Polygonum cuspidatum was thus shown to
transform polydatin into products with antioxidant property.
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Ysre Rt & IKBEA(Czapek concentrate) ., 77 (X
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r/min &0 10 min, FREREAR. 2200 ISR T,
FEE R, HS RS .. MR (TLC) X
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AEMIENSTEY 10 mg JERTFR PDB #5353kt
(30/250 mL), 28 °C. 180 r/min A=4#:4k 96 h, K%
7% 10,000 r/min 2.0 10 min, AR, Z45. i
WA VRTH, WBEER, Hl& KB A . TLC XTFE
A AT, DAAEE N N AR B IR R ALER (1) PDB R
REENW AR A AL PDB NN LB
[IASE PRALEF 1Y) PDB N IR, 33— B I0AIF 4 A B i
AL ERLE T BGHT )T o

BRI SRR HERRRREN SR . 3.
o HE R WA R B, AOZERER,
F B s R 2 43 0 0.2 0.2. 0.02. 0.02. 0.02.
0.02 pg/mL FIFRERGRR, T 4 CUKHBOLIRFH -

77



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.5

TLC RriZ& ARt 7t: BUEE ik (510 cm)
FHAH 105 “Ci%1k 0.5 h, BAE > BIEURAE . A
BERE, MBI R eWME R BHEK, flbaZEs
B RKEERSFE, BT TEAA F R
S PATEFF 8em JEHUH, T 60 CHET, 254 nm 44k
RS, EFREGIRIR. WICRKEER . G2
REE. I3 R PRALE . AZPELARE, fRERm
JEHFFAF FIEFF. MER, MR E (RO FIWHE
WAL R A

RF= 5 1 BB A O AR R S i BV R o
1%

122 FMIFHACARER
1221 JEEFEE

FH S 515 R TF CYA. MEA. G25N,
CA. PDA “Fhtrfty, 25 CHiZR 7 K, MBIkt
HHRVERAIE A K IE D, GG RHVE EAR . WA it
VR IE MR FREES . fFat. Hegit. B
W WEIEDGHFIE. RS . FS VD ER 2,
T R NS 224 S 1T AR S .
1222 5¥AEW¥EE

(1) BPEL DNA FIH2HU ITS-5.8S DNA 751
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Table 1 Comparison of results from six standard polydatin derivatives and the unfermented liquid using TLC
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Fig.1 TLC Chromatogram of polydatin transformation by
strains J3 and G2
E: LRE® R 2-BRBR; 3-G2ABER, 4-ARF B
5-RALH; AELas B-RAE.
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Fig.2 TLC Chromatogram of polydatin transformation by
strain J3
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a2 AdELAs BRALHE.

79



MR EmBE Modern Food Science and Technology 2015, Vol.31, No.5
A LRMA, 2-aRFE; 3o-RAL; 4e-RAT;

5-FME R F B, 6-AER,; T4 LA,
22 FEHNEFHMANEEHIBWEE

221 MEFERE

WA EHIBFEG25N . CARE IRk A= Kok B i,
TECYA. MEASGFRIEHAEKIRE 4%, TEPDAR R
A KRR, I HRFEG2EN AT Sl (s A
HAAEfk, SRR THEES. KD PR
K, W2 K4,

3 HKET A 5 6 MR TLC
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Table 2 Characteristics of strain J3 growth on different media
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Fig.4 Morphological characteristics of strain J3 on CYA, MEA,
G25N, CA, and PDA plates
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Fig.5 Microstructure of strain J3 mycelium (10 <40)
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Fa A, 22 A B3 1TS-5.8S DNA T BHy i
.

6 MEEE J3 DNA B2 jK[E
Fig.6 Genomic DNA electrophoresis of strain J3

7E: 1:Marker 2:J3 A FZEDNA.
1 2

600 bp

[E 7 WEEE J3 1TS-5.85 rDNA PCR ¥ 1 =491Fa sk [E]
Fig.7 Electrophoresis of PCR-amplified products from
ITS-5.8S rDNA of strain J3

vE: 1-Marker; 2-PCR¥ 3% =4,
2222 WAL ITS-5.8S IDNA 4150t

M 25 R BRI AR I3 1TS-5.8S IDNAF 14
K573 bp, i%FF FI1E GenBank 3 5 i & 3 5 N KM
434883, K741 5 GenBank ¥ £ 7 41 3E /T BLAST
[ X, 25 SRR B YA B I3 5 4 i B2 Aspergillus
fumigatus (NR 121481.1) [R5 PE R =, AL 9100 %.
2223 RBRBHIARGK W IR

99| Aspergillus fumigatus (NR 121481.1)
991153

99| Aspergillus fumisynnematus (AB 185274.1)
Aspergillus clavatonanicus (AF459727.1)
79 Aspergillus clavatus (AY373846.1)
Aspergillus bombycis (AF338641.1)
Aspergillus caelatus (AF272580.1)
Aspergillus tamarii (AY213635.1)

spergilius ps (DQ467983.1)
L Aspergillus flavus (DQ467979.1)
orus (HQ450314)
Mucor sp.(KC009579.1)

0.5
B8 MEEE J3IH ITS REL BN
Fig.8 Phylogenetic tree of endophytic fungus J3 based on ITS
region sequences (neighbor-joining)
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A EE S A R ER,  FIMEGA 4.08 433047
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AN, 5 M Aspergillus fumigatus (NR 121481.1)
WFR—4352, BHMGERBS Ol . %45 TS VR A A
RS Y e 45 BARRT, HE— D E I3 0B T LA 1A
FEf H AR Hh & 4H Hh 2 Aspergillus fumigatus.
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Fig.9 HPLC chromatogram of PTLC sample
E: 1AL 2-A-2.
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Fig.10 HPLC chromatogram of five standard polydatin

mV
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E: LM -8R PR 3-ARFE; 4-c-HAE;
5-EAE K.

P 121 #1415 3 L B, sl 300 g
AB-8 KALI AR, KX 30%. 50%. 70%. 90%.
ToK RN, BHRESBOHRTGE, 13 173 HilksE
W (50 mLJfD, TLC BRERIN, &KW 5~88 U AR
YA B A, K B A TIERIRG T K
4; PTLC 70 B KA IEHARE 20 mL, S f5: HEE

(5:1) IF, &IT5Bhr—8RIT s, W
NHRERKY, AR, RITHIMBE, ATAAHGES A
0.483g. HPLC 4lift PTLC #f#h, HPLC KlHE LK 9,
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IS B, AKIRdr oy A-L T A-2, HHIE
IHAE] (R 20504 2,552, 10.166 min, #2H A F-5)
W RIS . TITAE ) HPLC Al 4648 R ekt &
RAZERE, AR, e Ha R SESH Rt 25
9 9.360. 9.823. 10.820. 11.137. 24.326 min, o-%i
HE A, EEILE 10, #E—B UL S A
et 5 MURAUERTAEY).

24 FRACEHE A A e

241 7 DPPH - t1ik4t
PATE R ZNAR, S AL BN AL, 18
i Excel FAFEEAL S4)0IE R DPPH H H £ [R5 77
T2, TMH ICsfl, FFibT BT, 48R NE 3.
BEE SRR EEIRE K, DPPH 8 LSRRtz
e, RUIHIRT 57 % DPPH 4 H3EAE 2 — &/
BRRR. 1Cs [HHNRIAERRAE I8k, PrERE
JIHkiEr . HHFR 3 AIA, STIE R DPPH 1 B2 1R
JIRBRSHARICN Vo> A 227 > 1 22 7 i >e- i 4
ZOBHT> AL > S 1> A-2>o-Fi % 25> A-l. ik
AL, BNAEERE I3 RSB AL TEiER
DPPH - HiFERE S, A-2 HAIEKR DPPH 4 H3ERE
(I1Csp N 0.19540.01 mg/mL), HifAE F13E T o~ %
# (IC5>0.2 mg/mL), {HILEMEME (ICs N
0.05540.00 mg/mL) 2 HiAth 4 Fhpg b EATAA5S «
242 M OH-f dikse
< 3 EHESEPRDPPH - EFHE K OH - BEAHEHR] I1Cx
Table 3 ICs, values for DPPHe and OH° radical-scavenging

capacity of each sample

o 1Csq/(mg/mL)
DPPH - OH -
JEAKH 0.05540.00° 0.7540.13°
G RP B 0.0240.00¢ 0.0640.00°
EHER 0.06246.00° 0.1026.02°
F4LH R FEEE - 0.00840.001 >2
eMAE 0.0420.00° 1.4440.13°
a-BEFE >0.2 0.1640.01¢
Ve 0.00620.02" 0.0540.01"
BHT 0.0520.00° 0.0740.00%
A-1

A2 0.19520.01% 0.2840.03°

E: RIIRR NG FEHATE0GKT RH £ 57,

LATERRZNIAENR, SHERR B A bR, 18
it Excel #AFESL &Y FIERR RS H AR [EE Ty
T2, T ICsfE, FHHTRZEME T, ERIK 3.
& SR EERE R, OH 3 AN PR bl 2 4
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KHRo ICso (HB/INRITEIREE 1R, P LEE i
e HIER 3 WAL, &G OH 3 A RE 775855
W Vo> AR TESBHT> S >0 4 52> A-2>
JRALE>e- & >R R . kAT AN, Z2WNE
FL I3 AL G A3 A-1 ISR OH 3 thidkhe /7,
A-2 Hihl OH-H i ARE ) (ICs 2 0.28 #0.03
mg/mL), HiGFRAESILLERYIERLE (ICs 4 0.7520.13
mg/mL) K e-#i% 3 (ICso A 1.4440.13 mg/mL). &
T AZEFTE (IC5o>2 mg/mL) TR, (HI5F [P E
(ICsp >N 0.0620.00 mg/mL )« & HE E (1Cs0 A 0.1040.02
mg/mL) K& o-#i%j & (ICs A 0.1640.01 mg/mL) s

3 g

31 WHFREL, JRAUE R Z R A, HEHA
WA P R A (T 2w, FLR At
PE e R EF I E T RSO 2 I, I R
2GR A0, FERE AR P R S TR A TR A
FBATAIPER R R oMl 3. =5 e %
SRR I S B A R B s P A )
B, WOEeEg e Frebt A B A PR BLE T AR 1)
IBT TR LT 2 vt . RIS ekt rh ik 2 —
WREA HA B R JTIAREE R bR T-34, FIHZ Rtk
FEARR B A R n DR R AL A o B R,
ik 98%; XM I AL 2y B ) 6
WA, BHEARALRER TR A2 R IRE /). (2
AT, KT AN A R AL A T A AT A4
BRI ARG . AFFFLRIL, VET AL
WA I3 A AR B AL 1, ARIETEFEPTALE
TERCFAZH 7 A AL EE R, v RIEA A 5> A BERL
HEAL). TLC BIFI A : HEE (5:1) K%
PR oM R e ME R B, fhazEEng
) Re 70 %1~ 0.7240.00. 0.5320.01. 0.5620.00 .

0.980.00.0.6349.00, Ifi#%{t.2H 7> A ] Rf 75 0.4549.00,
HHUE T ENEAG =) A dE A BRI R R Bk o) 4 Bk
BCHATAY: AHIA HPLC R U2 E N, pekti. %k
HEAEE. HRPEE. e AR SHEEN Rt
9.360. 9.823. 10.820. 11.137. 24.326 min, o-#i%&jZ
A, MEEA S A HRYR A-LFT A2 IRt N
2.552. 10.166 min, F— Pk FiR gk SR ZH 2
A JEILE 5 FURBLEATAY . BN, A-1F1A-2 1]
RE A A s HT R AL EATAE YD, (eIt
SERDEFF VRN IT, ARSI IEAE R TIX 7 T 9 AR
32 B NATE 93 7E iR 5 MOR[ERE R L
WL MEME 2. HEMTERMNEE, HdE
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ITS-5.8S IDNA JFHILLATFI R R BW AT, BEN
A= I3 9 fH 25 Aspergillus fumigatus, GenBank &
5N KM 434883,

3.3 RBEAATAEYBIRT K O EY, A
R, EANER A BRI S A SRR
#Y), RN A B A E ke, st —
PR SRIEVEY IR, TEAK 712G 15 % DPPH - Hi & A1
OH 1 MEERIRE ), HATEYI A Z R EAL L
o-EI R e-MH = BB EA A FRERRRE T
AR, WAEEIED LA S AL B33
A-TFIA-2, A-LfEARSMEIEFRDPPH  HHEEAIOH 45 H
FIIRE ), A-27EARSN A T FRDPPH - B2 FIOH -
ML AIRE 1, FLIERRDPPH 4 3 HI6E 158 THT A a-
%I 2 THFROH £ B2 MR V15 TR R AL T R i
Ve %z FAAF . 7T, EEENAERE
JLEWERAL, BT HgER, BERTREFEAR T ChUabis
PERIRTAEDD, [RIRTRIE R T DU a1 58 s AT A4
P SEEHEDN, YA BB I3 W] = A RE AR e AL My
B HIBER . K, mTRoE AR B R I3FE Lt —
NG AL RSB I IR LGRS
AATEMEZYTRIE SR AL TE 2 R AW
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