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awrT EEXN B EZEWE RHFE
NEHAERIE

#oA, FxXkR', #mEX, % #w, HEE, 7 %
(1.ZFTKF A4H5FK, 127 %M 110036; 2. i T HHR LA FH LR, 337 %M 110032)

i E. 30T aABEAKRRTTEBEZTAMESRIERA KX PH A E awT (Genbank B X 5 .
MH247109. 1) , 5+ #1 B & ack ik AR S0k E % (HPLC) R AMEZEFZHRIN T awT
EE DB IS BEE AN RO AR AR ARGLBEERE LR As
REREP AuT BT RB R4 AFTHF 22 BEEFADS RO ALAREEZEG ;auwT AR5
HEAAM( SawT) WL BEEZZENMT 1.3 auT ABRF AR (AawT) W E2BEL*F
WY T 65% A2 EE 6 FEA RAWIPE DL awrT 2B EE A M SR FEETERER
F A FRAELR aur3M, WERT 47 RF & PLAFEHEMS(1,2-7 =8 FH=ZH L=
B | Z LB ) AR R A A R AR AR A 0.4 mL 89 R Z BB E F A A R0
AR Rk K BRI A 2] 96 h B, SMR A A A Z 8 AawT BRI 2B E X S ¥4 784 pg/ml,
W KA FE A 244 we/mL; 3t —F il it RT-PCR R B 3 /2 57 4 &) B k32 7 P fm B = 8%
J& 38T awT RWeGEFRFFEE A PIAFEHEMD S LR EF TR HRES
FRAHTHREARGEE T ZBEANF PIEFTHRINEM AL LS EBEZHOEDESRSE

UEECSEI

KR BB awl AR Hickik; ARHKG; PLET

hE 4 ES . TS202.3; TS201.3

M2 (Aureofuscin ) & IR [E - 3E v 4 2515
B BE RS PR P ——2 ¥ 5 55 TR ( Streptomyces aure-
ofuscus ) F=* A ) —Fh UM R IR INERZS BT P o, B
H A TR0 DU, — > 2 LA 4% 5L AT AT — S KR IAN
FaE e, SOithE R AWM SBEE W
ARG, TCOTCHR A W B A5, AN TRk
JLPAREET K, LDy, 28. 27 me/kg'! . &85 RTE
A PR EE Ty LB T [ A 1 FH A 5, iR AT RETT A
SR AL A ARER R A RRE B MBI, 4
W8 R AV A B RS R VI JF H a7

Wk H . 2020 - 06 — 15
FETH . EEK ARG EIE (31701656)

NHEERERD: A

FR B, BRE TR, B S A
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RSB E RN, W B AT Rk e
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I [ ZH A F 5 R S T — RO R A 4
B 2R = BORA (3% (HPLC) iy P R vk
R PG B 4% B ARG I 0 16 2 B 3R R T2,
PP AL B R 75 S PF R I T2 5 3 ok VR i
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BN awrT FEPIXT S0 R F AR Y& B IR AR HIPL ] 71

aurJ3M , 7E GenBank /A7, & 565 EU697915 ;
RIIEH aurJ3M GEAEHE £ R EW &, I
HLHGT PR AR A EL A AR 5 0 1 R M s 4R S IR A Y
T aurJ3M ()35 18 R S 1 8 4 ) e B HE R 4R AL
08 A A B 2 T AT R B SR A T AN A B
R IF ELR 2% 22 R 4 4 B 2R AL L B A AR e
R XF R T B DL AL LA AR A AR B ROR T AR5
AT FE ) awrT BTN RE S HX 40 B R AW A Y
PAE LG AT, IR T 44 55 2 00
P W2, A B A o 3 DR O AR kR A
F I i B S

1 RS 7%

1.1 SEIg#rat

4 ¥ 5 B B SYAUO709 ( Streptomyces aureofus-
cus. n. sp) KM DHS o F1 JM109 , F A SZ 5 28 {4
o KIBHFE ET12567 (pUZ8002) K s AT i/ ik
B P B AR pSET152, i v IR 27 e i A= P F 5
JIT A T 3%

ATV PETE R B RER by SR DR 20 B G |
R PR IO 6 S 0 15 E B AR R A
Al; DNA Marker, T4 DNA ligase, BamHI, EcoRV ,
Xbal HindIII, % [ Takara 4= ¥4 R BRA A
1.2 FENFEEESR

7500 % Real-Time PCR 1%, FE 8k € /R B (h
) A BRA R ; DYCP-31E RUBIE MR A vk A, It
BT — AL 28 Veriti 96 2720 1100 % PCR ¥ 1%
1, 28 ABI A H];SW-CJ -2FD Rl TAER, Ih
M LR ZFARABBRA UV -2201 BERHM0E
BETE, HAR By R UKAR, LR & i RS 1AL
SHZ -22 RUKVEE IR 4R 5 %, VLR K Y7 4%
B3 GAL10 B FRF gl — 6 1) 2 [ B A PR
/3] s Laborota 4010 %Y 3525 i 55 25 & AN, 75 [E Hei-
dolph 23 ] ; CR -22 FU S ¥ VR B0 ML, HAS H 372
A); KQ-500DB B %45 i 7 i v vk &%, 1L o0 B 1l
5 LR AR T
1.3 XIWH*E
1.3.1 awT ERB&EES M

ZHCHR [ 11 - 13 ] #7555, % NCBI -
blast 2045 2 pimT 5K )7 51, i Clustal-w #F
AT £ 5 [RIEAHE T, B Premer Premier 5.0 k44
WIS awT-1(5'- ATGGTGTCCACGGAGAGCAT-

3") Fl awrT-2(5'- CTAGTCGGCGCGGCCCGTCG-3")
I LA 4E TS I SYAUO0709 JE[H 41 DNA g #55 4 ik
17 PCR 473 ; i F DNA J Beali Akl & 47 [l
A gAY AR B, R Clustalw (http: /
www. genome. jb/tools/clustalw/) F1 MEGA7. 0 #X 4
X} awrT J35) BRI JE PR HEA T H XS A1 20T
1.3.2  awT AW Ak HARHE

25 3CHR[ 6 ] FISCHK[ 14 ] #EAT5086 , B3RS
BEAT BamHI Fl EcoRV FRHGIPERGEDIA 5510514, b
51 ¥ anT-Bi4 ( 5'-GTGGATCCATGGTGTCCACG-
GAGAGCAT-3") F1 N ¥if 51 ¥ awT-Et5 (5'-GT-
GATATCCTAGTCGGCGCGGCCCGTCG-3") , 3K 15 7
A BRI E N VIR 5 1Y aurT B F B ; 5 [ b BR i
FE I AL B pSET152 AR E 47 7% 82 , 15 8 3 R 3k
Jiki pSET152-awrT, 2 ki pSET152-awrT i 1
E. coli ET12567 584 AU S. aureofuscus SYAUO709
MR TG e I RS A e+ i fb+
DNA #47 PCR FIAGVISE , 4% awrT E80FR I8 H
% 8 amT,
1.3.3 awT ARk B M E

S CBR[15 - 17 J #7588 . 1514 awT-
U-F (5'-CGGAATTC TGCACTCCAC TCGCTCCGCT-
3")/awrT-U-R (5'-GCTCTAGA GGCGCTTCTG ACG-
GATCTCC-3") #1 awT-D-F ( 5'-GCTCTAGATGC-
CCGTCAC  CTCCTGGAAT-3')/  aurT-D-R  ( 5'-
CCCAAGCTTA ACCTCCACGGCGCCCTCGT-3"), LA
S. aureofuscus DNA MM B3RS awrT FER Y I
TUEFE B awrT-5 F awrT-3; [F 2L pC1203 JFikL
FERR TSP aac(3) 1V KB HIRE GO 5T
5] OriT 1Y DNA F Bt aac(3) IV-OriT; VLT KL pUCTS
AR, 38 2o Y% HE 0T 5% AR E. coli DHS o SR A2 245
Y, B awrT-5 1 awrT-3 B B Bt aac(3) IV-OriT %
FEAE pUCIS #84K || B pUC18-5129 JFki b #E i 3y
FH EcoRI/HindIII &R AT pUC18-5129 JFki I pC1203
TRV, 3845 aurJ3M-5-aac (3) IV-OriT-3 F B
M pC1203 K ZRBUA , HHIF5AL E. coli DH5 o J%
2 AN PR PR e e A B BT B R Pk
FEHA Y awrT %%&%ﬁéﬂ]ﬁ*ﬁpl)aurﬂ#%ﬁtﬁ*ﬁ%
L ZE RIHAFH ET12567/pUZ8002 , F| Fl #5455 o 44
EA RS AR S, aureofuscus , 18 15 P T 1€ H XL
B H AR, 3RAS aurT FEDF R BR R AaurT
1.3.4 MK BEE

BHEFAETL S, aureofuscus SYAUOT09 FEIFE |, & aurT B
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BRA AawrT BEIARHIFZBUE SRR T34 50 mL Fh 555
FRIELAY 250 mL = 29 °C ,220 o/ min FEIREEF#
40 h, DR TR 73 B0 10% 1% 43 F it 45 0 8 IR K T8
72 h FE
1.3.5 PIRTZMEMDNLBEEL=ZOY R

ZH R 18 - 19 J AT 5550 . R 5510
JERETHAE 303 nm A0 I i A 5 IR G RE AL, AR S e [l
P FR(Y =0.295 7X +0. 037 7) 1B & Beli vh 418 5
RIS i T A PL R T 450 20, o de
PL A~ KB R BE 5 TS indee £ PLIA 1, % 1L PLIA
FAEREF A RUF AanT W MR X B E R ™ =W
S
1.3.6 awT A B Real-Time PCR %% F K -F 5 #7

SR 20 - 22 | HEAT 3208, $RHL S. aureofus-
cus = RNA, ffi B Takara 2\ & B9 Reverse Tran-
scriptase M—MLV S Sl £, 58 UM mRNA 2B
&% cDNA E@&%%,lﬁiﬂfﬁﬁﬁ SYBR Premix Ex Taq
(Takara) #17 Real-Time PCR SV, Real-Time PCR
SRS A5 —4E ¢DNA 48,50 °C 30 min, 94 C il
2 min; ¥ 14 94 °C 305,55 C 305,68 C 20 5,28
5 30 4MEH,72 °C 1 min,

aurT S A5 M 51 %) . AURT1, 5'-GTCGTCG-
GCAACCTCATCGGCTCATAC-3' #1  AURT2, 5'-
GCGCCCAGGCCCCACAGA-3', ¥ IysA FEDH ) 5|
¥y. LYSAL, 5'-CGCCCGCCCACAGCAGG TCTTC-3" Fl
LYSA2,5’-TGGGGGTGCATGAGGAACTGAT-3',,

2 FHRE5HMH

2.1 awTEBEEWZESWFLERSH
PCR ¥ 93815 4 4 55 55 oA AR W A& B R i vh

645bp 1) awrT B R B, 45 R W& 1, NCBI Gen-
bank %55y MH247109. 1, 7£ NCBI-blast 54 %2
L AwT 5 PimT 192 1R ¥ 41, 45 R & 2,
AwT 5 PimT WY IERR 75 [FITR T 92% JAuT &
F RuB FWEPH 71 a8 5 2 A A R
FHMR R,

M 1 2 3

750 bp

500 bp 645 bp

M, 100 bp DNA marker;JKi& 1 ~3 , awrT HE[H
1 aurT 5 PCR ¥ 1445

Fig. 1 Result of PCR amplification of aurT gene
2.2 SawrT HMREFAERFAKNEKTNESEBER

FERLLE

WIS W E RN 6 awT AL+ (JH-

T1 ~JH-TI5) ,#iE & awrT JH-T2 BRI S EHE R
Frim e o B3 O BE A R A M B R T SYAUO709 B
PRFN & aurT JH-T2 FARAYAE RGO (FATE) &
SER LB PR, R 3 (a) WA T
FXF LA R TT A, & awrT JH -T2 BRI A K2 LU T
HE IR AR R, B 3 (b) AT, 7E 96 h i, 8 aurT f
SRR EIAT) 904 we/mL, HCHET A R AR 4
T L3453 () nl A, it HPLC 504, & amT
JH-T2 FbR A e i o 3 5 T B AR AR, i — DIk
SET aurT BRI FRIR GRS L = B4 B = )
VL awrT FEHIREGS (2 i SR R AL,

AurT MVSTESTLAFAAMSLLVIVIPGPSVLEVIGRALAHGRRTALATVLGNLVGSYLLVTAVAW 60
PimT MVSTESTLAFAAMSLLVIVIPGPSVLFVIGRALAHGRRTALATVVGNLIGSYVLVVAVAW 60
etk +sfoksk 3 sokok 1 skok, sfolekok
AurT GLGALVEGSVAVFTGVKLAGAAY LVYLGVRAFRHRKEMRAADMEAPAGERRGDLRTTLDG 120
PimT GLGALVETSAAVLMGVKLAGAVY LVYLGVQAFRHRKEMRAADMEAPAGERRGDLRTVLDG 120
X, Kk Lk : < skekok
AurT IFVGVINPKGVVFFAAVLPQFYNHSAGRVPLQMMY LGLVPVATGMITDTLWGLGAAAARS 180
PimT TFVGVTNPKGIVFFAAVLPQFVDHSTGHVPLOMMVLGLVPVT IGMITDTLWGLGASAARS 180
: s 3 : 2 sekokesk
AurT WEARSDRRLSMVGGAGGFAMIGLGVTVAATGRDD 214
PimT

WFARSDRRLSMVGGAGGFAMIGLGVTVAATGRAD 214
ikt %

Frg I R92% RS
B2 AT 5 PiniT B EIERRT 51 B o

Fig.2 Comparison of amino acid sequence homology between AurT and PimT
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6 15

B INAF: awrT JED G A6 R 3 A 15 B 5 B LA RIPL AR 73
_ 0 = svAU0709 e 8 T JHAT2
glooo
E e .,
7

0

2 96 130 156

*FIRP<0.05, ¥+ FK R P<0.01, #*+F 7K P<0.001,

(a) $FAE RUBRRA & anr TEIBRAVE AT BTUR L

(b) BF A= BRI ARAN & awr TR BRIK G4 55 37 i HLAL

0.24F

0.19+

0.14 -

AU

0.09 -

0.04 -

& aurT JH-T2 <—

SYAU0709 <— J
ﬂ M

~0.01 T 1 1

0 1 2 3

5 6 7 8 9

t/min

(c) & aurT JH-T2REHR 448 T R WHPLCAMHT
MR CTEE) 5 ), SR,
K3 BPARUGERRFN & aurT BRRRAZ KOG B0 M S M5 387 B o i

Fig.3 Analysis on growth of strains and yield of Aureofuscin of wild-type strains and & aurT

2.3 awT GBRRER AaurT HIITELER

PCR ¥ # 5| ¥ awT-UF/awrT-UR #1 aurT-DF/
aurT-DR, #5502 bp #) awrT-5 ( L7 [RIEE ) #1601
bp 1Y awT-3 (TR ) 45 R WK 4, awT BH
PR AR FELE R ANE] S 18] 5 () SR AT AL
FEBR FURL pC1203-AawrT A EEE . FH Xba 1 il ]
J&i , 3R15 1209 bp H aac(3) IV-OriT Fi B, E W 3L [H
PSR TR ) SRS SR NP 5 (b) .

M 1 2 3 4

700 bp
500 bp

M, marker; K8 1.2, aurT-5 ; 7KiE 3 4, awrT-3,
K4 awT b TR awT-5 awT-3 05525 R
Fig.4 Results of cloning of homology arms aurT-5 and

aurT-3 in awrT upstream and downstream

2.4 AawrT Bk EFAERFRNEKNESBEER
FERLLE
PR AR AaurT FIEF A= BRI MR- S BB R E

BEERIE 6, HIE 6(a) AIH, AawrT FARTE 96 h
4 4 5 277 ik B 239 we/mL, 55 BF A 50 T Bk 1)
KEr i (684 pe/mL) I EL, BEIR T 65% ,{H I &
SR W E R4 K 6(b) 1Y HPLC 4347
GERFW, AawrT B BE B9 & T 7 2 AR T B 2 AR
R, UL awrT X462 48 85 2 AR W06 O R 42 o AR
] T A2 4 S R 5 2 ) aurJ3 M, 3XAR W] i J2 3
it PLHF B 40 WK A 5 S B R A&
B REAY T
2.5 PIEAFEHRUMTEBEEZTENZI
P [FI TS50 25U 0 4 4 g 28 7™ it B 52 1), 5K
Beg KB 7, B 7 (a) KW L, 2-8 B N
S O LRSS R N R )
B2 904 1034 881,794 pe/ml, 525 %) B 2H Y 7
(693 we/mlL) AH LY, K& P A AN R RR B 4 v,
HTN = WX 448 R 2 AR B B B o T
Bl 7(b) 2R R A AR BB AR A AawrT B4
PREGFRETIA 0. 4 mL (97N =B, &1 96 h J5 , BF A4
RIEAR A S B Z T 0 1034 pg/mL, ARG
PR T L5 5 AawT RSB E R - RN R
243 we/mL, SN INATY =5 B8N 2 784 pe/ml,
5 H A BRI AR G - I, XA B, PL IR
SERA Y L R N R S 2 AR S A R B
FCEERMRIL , 2 5 &WMBRNAEY A B, e
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EcoR [ aurT-5

Xba [ 1 2 M

aac(3)MV-OriT

oriT 10 309 bp— 15 kbp
Xba | 10 kbp
Fape aurT-3
Hind Il 2000 bbp
aac(3)V-OrT 1290 bp
1 000 bbp
bla
rep-PU
(a) BEBR BORIPC1203-AaurT7R 2 (b) Xba | ¥ BHTHELS 5

M, marker; JKi& 1.2 ,pC1203-AaurT Xba I BEFIIRTE aac(3) IV-OriT,
K5 EiBRECRL pCl1203-AaurT /R B AT Xba T SEFYISG IS R
Fig.5 Schematic diagram of knockout plasmid pC1203-AawrT and verification results of Xba I single digestion

1000 0.15¢
B SYAUO709 omm A awrT
_ 0131
T, 800
’é 0.11r
£ 600 0.09
ﬂ? = 0.07 SYAUO709 «—
¢ (
w400 0.05 AanrT<— I
o2
& 0.03
~ 200
< 0.01
II 1 1 1 1 1 1 1 1 ]
0 24 48 72 96 130 156 _0'010 1 2 3 4 5 6 7 8 9
t/min t/min
(a) BP/EAVEHRAN A awr TR 18R 27 & 4K (b) A awTH #R R BHE P S48 TR (IHPLCM T
# FIR P <0.05, #x FoR P<0.01, M FHGE(TE); J, &W%HH,
K6 BHERIBEHRA AawT HERAY - S48 5 K LIRS,
Fig. 6 Comparison of Aureofuscin production of wild-type strains and AaurT
1250 1250
s 3k -
s
710001 sk o 721000 o
g —_ - 2 3
:i 750 - Sasaiizass ; 750 | - = _
f i =
#5001 & 500 e
b <y -
& &
QL 250 e Q250 e —_—
0 0 -
FH O OWIEE W= =20 LR SYAUO709 SYAUO709+ AawT A awT+N=M
[
A a5
() AN[GIPT PR T2 A 2RI 0] 4 g 387 I S (b) P =R A aur TR 4 18 28 Y20
sk Fe/8 P <0. 01 5 i FoR P <0. 001,
7 PLIAF AR 0] 40 5 27 2 R 5 )
Fig.7 Effect of PI factors structural analogues on Aureofuscin production
U2 Sk S SR THEARY), SR AIR AR 8, K 8 SRR IR
2.6 awT BEFERIEK RT-PCR 547 I PL A FHN T aurT B8 %% 5K 7, BEH P

N T BUE awrT R R IKER 23 PL A F15 F1ESF awT BRI FR L, AwT 7T HEEESY PILH
5, FEMF AR R R MRS F2 40 BIAS B I ATES I Pl THE RS, 2 P iR 8] — e W 5 5 3L % I



H39 % 951 BN awrT FEPIXT S0 R F AR Y& B IR AR HIPL ] 75

MBI AR ER AR
o ) ) ) (+)

Pl LysA
TE A W B R T AR R AR IE IR h B AE ( + ) BUANFEAE (- ) PI
R F A8 B0 #E1 70T, PCR 973 0 28 28 A~ (Z2 ) #1130 AN (A
TE1) 5 LysA PR (s — B8 B R BRI ) (05 S A R N B %o L
R THE 30 D PCR PEINE AFAAE( - ) SUAAAE( + ) PLIK T4
Prégdit,
K8  aurT BEPILR RT-PCR 7347
Fig.8 Gene expression analysis of aurT by RT-PCR

3 & it

ARBEFEARAT T 440 B R T A W) 6 R R h
aurT 3& [Hl, 645 bp, NCBI Genbank % 3¢ 5 A
MH247109. 1, # #& NCBI %5 %4> #1, AwT J& T
RhtB TN 7, it 214 DNEFERR , 5 PimT A
92% (K& FERR 7 3 [ R , 2 448 4 7 1 110 ‘R B TR
BT,

SR AR TRAR LU, B AR IR TR ME & awT 194
WE RN 904 pg/mL, #5513 4%, Bl B bk
AawrT B R T EIR /D 65% R EA 584
RAEFSWBEZRES . XU auwT M EWER4E
W& A R BEVE T B IR R AR T iR re 5
PEVEE LA awrJ3M RN SR IE A aurJ3M 23 5¢ 4
K= E W R MG

FLER T 4 BRI PR 745 ¥ 2L % 4 48 B
FA M TRREVE L, 45 0 Won . T8 = B ROR A,
MY =R RN 0. 4 pe/mL, & FEHTA]iA 96 h
F, B & ZrE BN 1.5 £5, 5% 1 034 pg/mL;
AawrT IS #5702 243 pe/mL, TAME N
=5 - 5 5] 784 we/ml, 5B A B AR Y
SRR 693 pg/ml T, IR E T &%
R, AR AR TR RS IR Th A Ty = |
it RT-PCR M 563 PL [N TS aurT 3£ H 1)
K, =R T aurT FR B Sk F 36
DY =5 3 PR N R S SZ AR5 5 1 I 3l TG
B aurT 3235, 2 5 & WE RN EY G RHE,

AW I LI, FEAR 555 SR, E LR

W TS HE 2RI NI G, URE TR
IR T 226 M2 Pl i 7 B2 —2
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Regulatory Effect and Mechanism of aurT Gene

on Biosynthesis of Aureofuscin
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Abstract: The new gene awrT ( GenBank accession number: MH247109. 1) in the Aureofuscin

biosynthetic gene cluster was obtained by molecular cloning technology. And the function and regulatory

mechanism of aurT gene on the Aureofuscin biosynthesis were analyzed by high-efficiency expression,

gene knockout, high-performance liquid chromatography ( HPLC) and bioinformatics technology in order

to enhance the fermentation yield of Aureofuscin. The results showed that AurT belonged to the RhtB

family regulator and was an amino acid transporter for Aureofuscin biosynthesis. Compared to original

strain, the Aureofuscin production in the aurT gene highly expressing strain ( & aurT) was 1.3 times



H39 % 951 BN awrT FEPIXT S0 R F AR Y& B IR AR HIPL ] 77

increased, which was reduced by 65% in the aurT gene knockout strain ( AaurT) , but the Aureofuscin
production was not completely inhibited. It indicated that the regulation process of aurT on biosynthesis
was different from the pathway-specific regulation gene aurJ3M. Four different structural analogues of PI
factors (1,2- propylene glycol, glycerin, ethylene glycol, triethanolamine) were compared, and addition
0.4 mL glycerin had the best effect on regulating the Aureofuscin biosynthesis. The yield of Aureofuscin
produced by AaurT strain was 784 pg/mL with exogenous addition of glycerin for 96 h, which was only
244 pg/ml. without addition of glycerin. Further study using RT-PCR experiments verified that the
addition of glycerol to the wild-type strain increased the transcription level and expression of aurT gene. It
indicated that structural analogues of PI factors might bind to specific receptors in the gene cluster and
initiate the expression of related genes. Aureofuscin biosynthesis was regulated by aurT gene via

mediating the extracellular transport of PI factors.

Keywords: Aureofuscus; aurT; overexpression; gene knockout; PI factor
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Effects of Ultrasound Treatment on Extraction of Pomegranate
Peel Polyphenols
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Abstract: Pomegranate peel is an easily available and inexpensive industrial by-product which is rich in
polyphenols. In this study, ultrasound-assisted extraction method was used to extract polyphenols from
pomegranate peel. The technological parameters were optimized and the composition and content of
polyphenols from pomegranate peel were determined by high-performance liquid chromatography
(HPLC). The changes of pomegranate peel surface after ultrasonic treatment were also studied. The
results showed that with ultrasonic assistant conditions, water as a solvent, had a higher yield of
polyphenols, which was better than other organic solvents such as methanol. Therefore, water was used
as a solvent for subsequent research. In the optimal conditions of liquid-solid ratio (mL: g) 60: 1,
ultrasonic power 400 W and ultrasonic time 25 min, the optimal yield of polyphenols was 39. 30 mg/g
(using gallic acid as the standard) , which was higher than that of conventional solvent extraction method
(32.58 mg/g). HPLC analysis showed that the content of punicalagin in pomegranate peel polyphenols
was highest, followed by punicalin. Ultrasonic treatment could greatly enhance the extraction effect. The
microscopic observation on the surface of pomegranate peel showed that ultrasound could significantly
destroy the surface of pomegranate peel and affect the integrity of plant tissue, thus releasing more

polyphenols.

Keywords: pomegranate peel; polyphenols; ultrasound-assisted extraction; HPLC; surface morphology
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