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WEERGNRS B KRR ST AL RANTHRE
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#9&%@%}\:%@131\9%\%&@ EAERANEREERS
(P<0.05) . RABRERETHRR IFEPIHERRK.,
AP . RAHZ ]l min WA S B LT RFH[(15.00+
0.04) mg GAE/g DB, A &AM Z 3 min B A EER . S
BORBREETHEIREGMLH A A (67.4020.74) mg
RE/g DB, (143.95 £ 0.37) mg GE/g DB, (61.81 *+
1.10) mg GalA/g AIR], &M #E& 5 H (P<<0.05) & I,
28 K. 54455 DPPH A WA F R N 22 F E
% (R 2 #4 0.756,0.991,0.820) , A5k A, &
AMBRRE TS REIE I TR ATRLE G X
KB R ZB T SRR AT R
Abstract: Effects of supersonic treatment ( ST ), instant
controlled pressure drop (ICPD) treatment and steam blanching

treatment (SBT) on functional components and antioxidant activ-
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ity of Prunus mira Koehne were investigated. Diverse methods,
including DPPH, ABTS and FRAP, were used to evaluate an-
tioxidant activity of functional components extracted from
Prunus mira Koehne. Relationship between contents of antioxi-
dant substances and antioxidant activities was analyzed by linear
fitting method. Compared with the control group, ST induced a
significant decline in contents of antioxidant substances and their
antioxidant capacity except pectin (P <C 0. 05); ICPD could
increase contents of polysaccharide and pectin and improve their
antioxidant activities. However, ICPD had adverse effects on
polyphenol and flavonoid; SBT induced a remarkable increase in
contents of functional components and enhanced their antioxidant
capacity (P<C0.05). Moreover, SBT reserved more chlorogenic
catechin and neochlorogenic acid than other treatment
method. Koehne had the highest

contents of polyphenol [(15.0540.04) mg GAE/g DB] when

acid,
Extacts of Prunus mira
treated with steam blanching for 1 min. As steam blanching pro-
cessing time increased to 3 min, the contents of flavonoid, poly-
saccharide and pectin of Prunus mira Koehne reached their peak
value, (67.40+0.74) mg RE/g DB, (143.9540.37) mg GE/g
DB and (61.814+1.10) mg GalA/g AIR, respectively. Line fitting
analysis (P<C0.05) presented a positive correlation between con-
tents of polyphenol, flavonoid., polysaccharide and their DPPH
radical scavenging activity (R?=0.756, 0.991, 0.820, respective-
) . Above all, SBT is supposed to be an effective pretreatment
before further processing for Prunus mira Koehne .
flavonoid; poly-

Keywords: Prunus mira Koehne; polyphenol;

saccharide; pectin; antioxidant activity
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2RI 5% EXTRACTION & ACTIVITY

£ B A AROR L, B AR FERAE 5000 t AT R B 5
J5 EARIBL AL B A T, BT RN 2

A T 22 DN 28 R 2 VR IR T A O R B Y R 4
VNI IE 7R SN R G A N 2 A AR -7 N |
RS s Pk AL SUIR AT A BB T I T AR
N, WFIE K I, 28 VAR T2 4 B AR 18 A7 0 B AR
BT T R T . K AL PR T A 22 N
HEEARGIFMNE H . Z B8 B w8 AR R RN,
TR AL B 5 A R R TR A U R 22 R
BRI R M ERXEWRMMAERTT, PR LREF
HOEREE. B R RIKRSREN T HAE
I Cad AR R T RE R S IR BRAR T R R A
Bl . H AT, & TOLAZskh 2 B . 5 R 55 T fig B
BB a DL SO 7R | R 25 TN 75 RN 28 YA T2 A B G b A Bk
16 5 18 52 1 4 1) R LA

ZW a2 R EDRRE T RAERAKA
B 3L AR AL PL R PR S h sk Y, b —
PETHGAZ AR 18 23 18] F & w5 B (e 7 42 BT R
FIFH ARV FER B R 2 N 78 F8 A 3 Fiid
MR 2 W 2R IRE RN TSR
KOGUEACTE P 1 8w 4R 5T O RE Y T e S AT
ZIEMISEFR B 78 NG 1A BRI FH OB = 5 OT & %
A AR AR R S
1 Me 5054
1.1 #E5 NS
L1 #kHS 0

ML T 2018 4 9 J1 3 AR A V4 AR b X, ¥ 1
B EILH A4 CHR NS H

TeK B R AN S A AL A R AN LK A R S L
K EE B . H B Eh R L B R L = Ak Bk T
afi, = 25 42 AR A R 7

R TR T 22U R 55 b A AR ) LK
WL/ 2 E(Trolox) | 1, 1- 7 38 E-2- = i 3 2% i (DP-
PH) 2, 2" Bk - (3-2 B6-7K JF W me-6- iR ) — % b
(ABTS) .2, 4, 6-= Nt 0g 3 = B (TPTZ): 4 tr 4, € E
Sigma /3 H] ,
112 FEAURER

LT K :CPA-125 A, f8 [ Sartortific 2] ;

A R W S 2% : DTA00 B, Jb B0 sL#E K A W B R
JBe A PR 2 ) 5

Jok Bl HE 22 [N 28 T 8 15 4% - QDPHI10-1 Y, K 77 3 1l
HORRERHE A R T 5

T RO {63 - Waters-1525 B, 38 [ Waters /A 7 5

B0 1 :5804R Y, f# [F] Eppendorf 23 #] ;

TK A3 BEAL : WA-99163 B, 5% [E Decagong 72\ &) ;

2 Hh—TT WLAM 66 EE i . U V1800 B, H A 1 /N 7],
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1.2 Ak
1.2.1 kb3

(1) 7 AL 3 AR 5 8 75 R 8% L I E B
SHH AR 40 kHz, B % 0.48 kW, i [a] 43 51 2 10,20,
30 min,

(2) EZZINZREI A% 5 8 T Ik R 2 N8 TR &%
MIPPRHE B BOE BRAE S B INZE IR 95 °C A= Hir iy
] 10 min, [NZEXESHH 1.2,3.

(3) ZEVRMZ AL FE T 8 TR N ZBIRIRE IR Ry
100 °C ,Ab B [E] 43 %9k 1,2, 3 min,

1.2.2 KASEMWNME 2% GB5009.3—2016 [ H #%
THeB:.

1.2.3  w ¥k BE 9 09 0 e
AT A

12,4 JKOFTGBERIINAE 45 HoRk U0 n o R o 6 A D
JOR B o B K A3 1 I s A HEA T I

1.2.5  DigHE & = m il e

(D W& I E - e FREURE 5 2.00 . A 8024
HEE 10 mL, @A I$EEC 1 h J5 T 4 °C.9 000 r/min B>
15 min, ;X BV, EERK 2 K. GIF LER.-EHE
100 mL BN 5 2 B 2 BUK . &% & & £ 8 Folin-Ciocalteu
IR DU TR N bR 25 AR A i 4R 25 R BOR O
S TR TS IR TR Y i (mg GAE/g DB).,

(2) B & B AWM E : B Oliveira %1 9 J7 15 90 Rl
EEM . B 1.2.5C) T Z MR IR 0.45 pm A HL R U8
JBAE S 15 I W . Agilent TC-C18 & % £ (4.6 mm X
250 mm,5 pm), fEE 30 C, i # 1 mL/min, #f £ &
10 pl, VEWLAEF J: A MSH 2% FER 7K. B AH O T W
(0 min,A : B=95: 5;20 min,A : B=75 . 25;40 min,
A B=60: 40;45min, A : B=75: 25;50 min, A : B=
95 : 5355 min, A1 B=95: 5), % AMbR IR &P
&,

(3) B A 45 i D - B 1.2.5 (1) o 2 i 32 IO
1 mL fE N TR, 2 B8 Mokrani 257 1 J7 2k F 4700 52 .
LT A b o it 22 1 A o il 2k, 45 2R 3ROR 9 1 58 TR
RS A T 48 (mg RE/g DB),

(&) Z 055 1 00 o 0 PR BBORE i 2.00 g, m A
40 mL ZEM7K, 90 ‘CoREHR 1 h @A BRI 1 b, il
U8 UM AR 4 5 R TEK L B4 CCREDT 24 h )54
UE L UEE VR R E A T 100 mL,3 500 DB T4 BN 72 h 15
ZRERFINTR . SRR — R MR IR0 HEAT O A2, LA 4 N
o R ity 22 B o 1D £ L 5 2R 3R OR O A v T RE R T A
4 i (mg GE/g DB).,

(5) ALK& 1 0 T 5E - M i AR IBORE A 30,00 g, imA
95% B 150 mL,BET 14 h 598 . I8 A 9590 L Bk ik
BERAET 40 CHAU T A3 BIBEARE Y B (AIR)
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Wi PRI 0.50 g AIR.ANA 90 mL ZEM/K , /K ¥ 5 min, ¥ 2
JG U8 UE VM E 5 % 100 mL, 3 500 D iEHTASE NI 72 h 15 R
WEFFME . 2% Mecready M 1y J7 B ilb A7 & 20 E L LA
e U B R R B o 5 2 TR B A R 2R L 25 B OR O R R
VR 5 2 UM R X i (mg GalA/g AIR),

1.2.6  ZhAE K 7B S AL T P 1m0 2

(1) DPPH H B3 BRAE J1 . &% Si 50 19 J7 34 9F
MIEB W, B 2 mL & & 5 Trolox FRAER 5 4 mL
100 pmol/L DPPH iR 2], AL # # 30 min, 517 nm 4L
WEAA . &5 B R B sl T AR & P BT % Trolox X 4
(pmol Trolox/g) .

(2) ABTS [ L BRAE ) : 2 Yeoh %PV 77 35 3F
FEEE B, 4% 0.4 mL #% 5 8¢ Trolox #r WK 5 3.6 mL
100 pmol/L ABTS & 4], 734 nm &b I W 56 {5 , 25 5 e m
4 pmol Trolox/g.

(3) FRAP %8 TR JFERE 1 : % Jayasekera % [y
TR B, ¥ 0.2 mL K i3 Trolox #r W 5

x1
Table 1

activity of Prunus mira Koehne

ENRE RBAXMERLZRDEEFREASALEENZ MW

6 mL FRAP 47,37 “C & F{£E 30 min,593 nm &b
W YGAH » 45 R/~ A pmol Trolox/g.
1.2.7 it e SR Excel \SPSS 20 it % i 47 4b 7
Origin 8.5 #HATIEE . BAHIKXIER 3 W I 45 R LT
WE SR RN .
2 iR 50M
2.1 REBEAANKZRKSEE FATAEERY KD E
EHFIm
Hi 2% 1 Al S0, 8 A AL BB IR T o6 A Bk B 4 it 25 4 L S
SR AR AT R M s 8 R K, K 4y
O UK GG B T 25 IR 28 b B S A% Bk P B K S
Wk [81 28 &, K 43 &t R K 43 T RE WA 4 I 7E R 22 /R R
24 RHAL B BE R T L AR P AR O A (DR
YrBEm . ZE IR A T b BIAE D' A%k SR T UK R L K 4y
GG, UK 43 T BE TR AR 4 A0 M AE A O AR T T B
WO AP AR ] R P A A .

MEFXAREHRASEE TREREY K FENZNE

Effect of different treatments on moisture content, soluble solid content and water

Jib 37 3K KAy /(10 2g e g7 1) AL [ 9/ Brix KA i
Xf B4R 84.6740.09¢ 11.33+0.159 0.95+0.01¢
A ALFR 10 min 88.5140.41¢ 7.4440.24! 0.96+0.014%
B AL FR 20 min 89.14+0.06" 6.74+0.12¢ 0.9740.00"x
A AR FR 30 min 90.2940.06° 6.1040.07" 0.98+0.01%
JEZNZE 1K 85.06+0.31" 12.17+0.05¢ 0.91+0.01f
E2INZE 2 Ik 83.6540.18" 12.500.06" 0.89+0.01¢
JE2ZINZE 3 I 83.61+0.11" 12.96+0.04% 0.86+0.01"
F#IKHAZ 1 min 87.3240.274 10.964-0.04¢ 0.972420.00¢
#IXHZ 2 min 86.9840.224 10.874:0.09¢ 0.972420.00"
FKIRIAR 3 min 86.3140.21¢ 10.80+0.17¢ 0.99+0.00%

T SRR A R 22 57 3 (P<<0.05) ,

2.2 RBEAAMNEZRINEETFEEHNH M

2.2.1 ZMARE SR B RY) IR 35 B0 A L R A0
FRYRCIE H » Aud  T ORT 99 A0 AR R A T X T 28 ) o )
SR TR O A E S B PR 2 T4 2R Ak BB R
R T A2 By 0 AR B L 28 IR R 4k B AT I 25 4R s D
BB E i (D, B St A 2R 1 min, £
My S BN T 2006 0 AL 2 T AR TRAA AL B AR 05 4K
D M B B O A Mk Y 2 R R BT % IR L LS R R A
FROMIT . L5580 4k SRR AT LL - 2 SR AL 2R BOM N AR E
TRERE . A RO BT RN SR LS R
i LA TO R R T R P A R T 25 [N 25 AL 3 R A1 4 5
FR AL 28 3% &5 T 3 A Ak 2 7 000 7 4 R R 24 A 5 IR
R

5 4 S 75 36 3 1 R 0 0 L T e 0 B R T &
Myt R RIS DI REME Y . [ RE L AL 2 AT
R O A% Ak T Ty 2 W BV L (EDRE A SR Y R R R
(5 000 K) FBUKI 770 - 7 42 - OHL By W i I 4 2K
Y g R O kARG o T 2 DA A e TR PR T 22
B AR IR K o PR 2 A 0T AN A TR Al 2R T
Z AL SR W Y S R R A R AR . FRIR
TSR SRR T B K R s IR B 2
A - A RO L T 2 B AR A fEL K B T Y
PR PR 2 T B WA
2.2.2 HEEE HEE 2 WA BRERIEFZ G P
L SRR A L B TR R — R A YR T 2k
Yo T o i PR3 AT 2 AR IR A FER O A% B R B R R
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Figure 1

Effect of different treatments on polyphenol
content of Prunus mira Koehne
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Figure 2 Effect of different treatments on phenol

content of Prunus mira Koehne

Flavone content/(mg RE + g DB)

b
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Figure 3 Effect of different treatments on flavone

content of Prunus mira Koehne
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HEDES TEBSMEZNELE, K, 8HLn
30 min, FE & EACH X BA M 1/3. EENHK 1K, &
TR & A2y R % BRALRY 702, ZE ¥R 3 min B, R &
i E X HE 5 mg RE/g DB A4,

2.2.3 ZHEE MEX R4 LS B A S
M I ARG L I A PN ) A T D (T )
FE A%k o B T 25 I 28 OB B 2 Tt L TR
FZ2INZE 3 AT, 2B B X BB AL W 11,8400, 28 IAHA
0 E B S EAL Bk 2 M &, L A B B[R] 1) JE K T
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Figure 4 Effect of different treatments on polysaccharides

content of Prunus mira Koehne
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2.2.4 RIEE OGBS AR B)S R IR & i
5 B, AR a3 5 2 & ik i 2 LB 3 — B804
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30 min &b, HAll Ak P 2R I A ) g T BR AL KR 2R
#Z 3 min B L A A (57.00 £ 2.74) mg GalA/g
AIR, dy b AT UL, 3 b 2 5 502 BB fie 32 06 A% Bk SR B 19 3
W TSR B T E G R AN L BE A PR R Y
T 22 N 2 R T R A G B AR A AT A
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Effect of different treatments on pectin
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Figure 5

content of Prunus mira Koehne

2.3 RBAANAZKIIGEERFREXFTENF D
DPPH [ i % 3% B fit /1 .FRAP #k B 738 J5 Rk 1 f0
ABTS [§ Hi 2 BR BE 71 52 2 g BB 7 M A9 A0 0 1 e
FMEMN Tk, Hd, DPPH H fy 5658 i 5 i 2 1k W
Fo J R v ) 7 A 5 RN 2 A ae AR T 2 I A R TR
KR, B FE oy DPPH, M FRAP 85 7 it JF ik %
AR pH 4R W28 HE A C S5 Bt UMb T ) 5 il
IR AR T2k A B EE IO ¥ Fe'T -TPTZ 3 iy
Fer" M RIAHE S ABTS [ e 5 520 AL R [, i 7
HBEMAR TS 2 MigAsniE Rk ABTS A 3k, ik
PR AR 5 URE G 2H R A5 A R S
2.3.1  Z Wy R BUEAL TG 2R 2 AT M AR
X HRAL, Bk A 28 AR A LS 2 B A o B R
Fhim s BREERCH BEZ M. 2 B M T DPPH A h 357 bR
A& 77 FRAP #3718 JR 66 71 1 ABTS A i 3% 75 Bk fg
Y E AR . Ak 2 TR o A i S B AU
R 75 22 TN 78 Ab P 5 D R AR R . DA% Bk £ 1 AN
W1 DPPH [ i 2535 B g ) #1 FRAP 4 J5 18 J5 fg
i 8 7 Ak SR (1) B TR 2% R B o 25 VR AR 2 ] S R
EROmeiE /. ABTS | L iE B o Bk
PR R T ABTS | B &R 075 B R RRE 25 4 B2 4 A
T 3 3] 1Yy Iy 2% o S T Ay
2.3.2  ZHEMPLEALIEYE  AH LA A AL T, JE 22 N 3R
AN VR A B VT B AR R o A% Bk 2 B I B R AR
(F3). M BN B, HA 2R AL P RE  35 48 ok
ZHEZ B DPPH [ H 253 B e J) Fl FRAP 2k 5+ 38 J5
e ). JeRE Bk 2 G 2 04 BT 2, or 1 R AR A 5
AR KR P B 5 AR TS T R
2.3.3 REMPLEEE B E2ZENERZERMRE

ENRE RBAXMERLZRDEEFREASALEENZ MW

k2 HEFAMAERSBINERAREEENZ0R
Table 2 Effect of different treatments on antioxidant ca-
pacity of polyphenol and flavone of Prunus

mira Koehne pmol Trolox/g

Jb 35 5 DPPH FRAP ABTS
X B EH 185.35+2.61¢ 207.50+0.29¢ 67.85+0.70*
HFEALFE 10 min - 104.46221.72¢ 128.164-0.72" 30.19+1.17°
B AL FE 20 min 80.46+0.30" 117.92+1.98" 21.11+1.80¢
AP 30 min 76,98 1.54% 102.2040.451  38.35+0.86°

JEZINZE 1 IR 147.45+2.88f
JEZEINZE 2 1K

ZERMAZ 1 min

161.66+1.73¢  45.90+0.46¢

151.95+1.11¢ 183.23+1.06" 46.22+0.66¢

157.36£2.419 187.44+£2.64. 49.9241.02¢

203.8741.33> 261.3940.45¢ 68.04+2.37*
ZEIRIMIZ 2 min

T [R5 B OR [ 2% 25 57+ 88 2 (P<C0.05)

205.464+0.75> 264.29+0.63> 60.37+1.21"

210.4742.41* 273.93£0.32* 66.9041.43¢

xk3 RBAKXMLEMSERSLEFENZmE
Table 3 Effect of different treatments on antioxidant

capacity of polysaccharides of Prunus mira Koe-

hne pmol Trolox/g
Qb3 )5 5 DPPH FRAP ABTS

X B4 3.9740.01¢  6.674-0.18* 6.1534-0.18¢
S 4L FE 10 min 1.3140.18¢  2.1340.09¢ 1.5340.13h
7 4b P 20 min 1.3540.289  1.6524-0.30" 1.5740.11#
AL 30 min 1.3640.12¢  1.2440.23"  1.7640.11%
JFEZNFE 1K 4.35420.05"  4.1740.18¢ 6.504-0.04"
JEZ N 2 K 4.0140.02¢  6.2740.16" 6.4474-0.10"
JE2Z N 3 K 4.09420.09¢  5.8474-0.11¢ 5.564-0.08¢
HIEIZ 1 min 5.1640.11°  6.724-0.18*  6.984-0.11%
FHIIIZ 2 min 4.20420.14%  3.6740.11¢ 5.894-0.12¢
FHIEHME 3 min 4.142420.17%  3.334:0.07"  5.164-0.02f

T RS EEAR R R 22 57 8 3 (P<0.05),

b 3T I 3 B O R IR P AR TR (R ) ]
e, R 22 A28 A B SRR BT AR Ak T PR I AR e o B3
&S AT Rk S BRI A MG RS e TR
ZNZELIE, B H A EERER TR ZNZELH
(), V] ABJ2 TR 25 IR 28 Ab 3 foff SR 0 4 7 284, 1 4 fk 3k 1A
B3I AF B oL G 1 W AR )| s L
2.4 FARAKBELZEGETAEZNDERFSESERENLE
Bk £ B & 5 DPPH | i1 2 Bk 8 J7 . FRAP
BT IR R AR J1  ABTS [ Hh 5536 bR B 1 i e M AH ¢ R 4L
A3 51k 0.794,0.756,0.573[ & 6Ca) ], & El 4> %M 0.991,
0.885,0.945[ &6 (b) ], Z #4351 0.857,0.802,0.572
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x4 HEFAMAERERAENTERSZE
Table 4 Effect of different treatments on antioxidant ca-

pacity of pectin of Prunus mira Koehne

pmol Trolox/g AIR

Qb3 5 DPPH FRAP ABTS

169.15+4.66¢
197.67+£2.42¢
198.41£2.10%

X IR ZH

FE AL FE 10 min
A AL H 20 min
AL HE 30 min
JE2ZINZE 2 Ik

ZVHZ 1 min

132.67+1.09¢
163.8444.83> 156.05+2.10"
165.71+£4.92b 155.7145,18%
171.7843.104
225.3743.98%

125.0344.07#

170.6242.78" 203.964-2.85¢

209.5844.36% 243.4147.58"
269.1547.14%
246.93+9.33"

196.00+7.88<

216.3646.38*
217.0948.13%
165.86£5.16"
157.78£7.12¢
163.26+7.334

231.0143.74#
220.67+5.77"
192.97+1.68¢
193.41+0.64¢
191.3740.644

161.95+4.89¢
156.74+4.27"

HEHHIE 2 min

HEPHIE 3 min

T ST BEAS [ R 28 5 i 3 (P<C0.05)

3007 eppPH |
= ABTS R=0.793
2507 aFRAP
o
£ 2000
N = E 150t
EiS
= 2 %1007
- ¢ . . R'=0.573
s0f ./M
- n
0 L L L L L |
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ik
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87 wpPPH
7k
i 6
= oo
=
S 23 q+
EiS
2E% 3
=2
1L
0 \ \ )
10 30 50 70 90 110 130 150
B2 e
Polysaccharides content/(mg GE + g DB)
(c) ZHk
K6
Figure 6

ST I B SR A5 VAR A B O BBk AR B 7 o B
Wil J T

1 5%

S & 3k
[1] U0 BPECE , B RE. MK 2 H X6 A% Bk Rl B 1) 4F 8% 45
LT, MolkBH4% T % » 2008, 22(1): 53-56.
(27 AT, BOH, 1 9, 25, 74 60 B Bk SR ST A0 4 1 Je 25 4

BE 2128 | 20194 6 A | &RSVMH

L 6Ce) ], Sl 43 51 R 0.057,0.069,0.047[ & 6(d)], %
M5 .DPPH A AR 52 W 8. 25 & &
P W R A OC . A R i kW] A DPPH H
S PR ARy RALEZ M h DI REME Y A 5 H AT
PEZ K5 .
3 ik

@ 75 4b F RN R 2 TN 28 A0 31 2 R R T o6 A% 6k 2 5
B 2 WA BB A A M R R 7R AL B TR
B AT SR T L 25 DN 28 A BN 4R i 2 R R I
FAALTENE ;@ ZERA AR B4R RO AL £ L W
2B R0 e B AT T O ek & AN A b
Ja . H LW HE . W& S DPPH A AL BR e 2
IEAR A R B3 . ik DPPH 2 fgfa & £ AE h g A
TERSMAMEEZ MM LR, & LR, BRAR
W FEATAE AR BB BRI F A A ARG

3001 «pppH .
mABTS Y
L R=0.945
__ 250] apraAP
N
2 *200f A #R=0.991
=ik ¢
%;;E £ 150F
REE 0 o
22
=_RPR’=0.885
50 ',,1—/”//‘.-.,,//*
[
0 L L L L L 1
15 25 35 45 55 65 75
sy
Flavone content/(mg RE « g DB)
(b) #m
2801 «ppPH .
260 wABTS
— 4ol AFRAP = "
gTw N 4 2
M2 . 2201 ‘//,,/kR =0.057
ST e
= S00 ® . . -
N EE . . R’=0.069
®< £ 180 // R=0.047
g2 =0.
EEZE 0 *" L ¢ 4
£ 3 A A 4 i
< — L A
140 .
120+ 4
100 . !
20 25 30 35 40 45 50 55 60
R
Pectin contents/(mg GalA + ¢ AIR)
(d) R

BRI RBTELEETELRAEREZI MG ME X Z

Relationship between content of antioxidant substances and antioxidant activity in Prunus mira Koehne

TAABEEL]]. B f Rk, 2002, 231D 73-76.

(3] WL, 2, Aefe G, 55, 7 Ak BB AL &F D)3 51 2 ) A
PERESN ) 2 WFFE LT ], i B 2 OR 2 4, 2015, 33(2):
29-33.

[4] GAO Kun, ZHOU Lin-yan, BI Jin-feng, et al. Evaluation of
browning ratio in an image analysis of apple slices at different

stages of instant controlled pressure drop-assisted hot-air dr-



&M | Vol.35, No.6

ying (AD-DIC)[J]. Journal of the Science of Food &. Agri-
culture, 2017, 97(8): 2 533-2 540.

[5] PRIECINA L, KARKLINA D, KINCE T. The impact of
steam-blanching and dehydration on phenolic, organic acid
composition, and total carotenoids in celery roots[ J]. Inno-
vative Food Science & Emerging Technologies, 2018, 49.
192-201.

[6] NAYAK B,

DAHMOUNE F, MOUSSI K, et al

Comparison of microwave, ultrasound and accelerated-

assisted solvent extraction for recovery of polyphenols from

Citrus sinensis peels [ J ]. Food Chemistry. 2015, 187.
507-516.

(7] BRig0e, XN, W2, BRMbk R LR T2
BB, 2016, 41¢6) : 117-120.

[8] KM, PRAL T, Fohli 2 K 1E 28 VR 2 T B 45 A 38 R e 1) WF
WD 5 S5Hh. 2014, 30¢5) . 147-150, 157.

(9] Riskah. Sl ms. g, & TR FERMEAIBEYD
50 e B LT AR R sE ma L) . P E e AR, 2017, 17
(12): 129-138.

[10] Em4H. 2205, 48 W10, 5. 2 38 5 X % i 2 5 i %
m ). o E S ek, 2019, 19(2) . 185-191.

[11] SLEDZ M, WIKTOR A, RYBAK K, et al. The impact of
ultrasound and steam blanching pre-treatments on the
drying kinetics, energy consumption and selected properties
of parsley leaves [ J]. Applied Acoustics, 2016, 103;
148-156.

[12] MONTEVECCHI G, SIMONE G V., MASINO F, et al.
Physical and chemical characterization of Pescabivona, a Si-
cilian white flesh peach cultivar [ Prunus persica (L.)
Batsch][J]. Food Research International, 2012, 45(1);
123-131.

[13] KIM H J, PARK K K, CHUNG W Y, et al. Protective
effect of white-fleshed peach [ Prunus persica (1..) Batsch]
on chronic nicotine-induced toxicity[ J]. Journal of Cancer
Prevention, 2017, 22(1). 22-32.

[14] VAIO C D. MARALLO N, GRAZIANI G, et al
Evaluation of fruit quality, bioactive compounds and total
antioxidant activity of flat peach cultivars[J]. Journal of the
Science of Food &. Agriculture, 2015, 95(10); 2 124-2 131.

[15] DAHMOUNE F, NAYAK B, MOUSSI K, et al. Optimi-
zation of microwave-assisted extraction of polyphenols from
Myrtus communis L. leaves[]]. Food Chemistry, 2015,
166. 585-595.

[16] OLIVEIRA A, ALEXANDRE E M C. COELHO M, et al.
Peach polyphenol and carotenoid content as affected by
frozen storage and pasteurization[ J]. LWT-Food Science
and Technology, 2016, 66 361-368.

[17] MOKRANI A, MADANI K. Effect of solvent, time and

temperature on the extraction of phenolic compounds and

antioxidant capacity of peach (Prunus persica 1.) fruit[J].

ENRE RBAXMERLZRDEEFREASALEENZ MW

Separation and Purification Technology, 2016, 162, 68-76.

(18] EIEWH, Zuk, ZEfh. BB M K RE & h & 2 0 & &= 1B oy
B0, e BE 2527, 2018(12); 2 971-2 974,

[19] MCCREADY R M, MCCOMB E A. Extraction and deter-
mination of total pectic materials in fruits[ J]. Analytical
Chemistry, 1952, 24(12) . 1 986-1 988.

[20] SI Xu, CHEN Qin-qin, BI Jin-feng, et al. Comparison of
different drying methods on the physical properties,
bioactive compounds and antioxidant activity of raspberry
powders[ ]]. Journal of the Science of Food &. Agriculture,
2016, 96(6): 2 055-2 062.

[21] YEOH W K, ALI A. Ultrasound treatment on phenolic me-
tabolism and antioxidant capacity of fresh-cut pineapple dur-
ing cold storage[ J]. Food Chemistry, 2017, 216 247-253.

[22] JAYASEKERA S, MOLAN A L, GARG M, et al. Varia-
tion in antioxidant potential and total polyphenol content of
fresh and fully-fermented Sri Lankan tea[ J]. Food Chemis-
try. 2011, 125(2): 536-541.

[23] HOSSAIN M B, BRUNTON N P, PATRAS A, et al. Op-
timization of ultrasound assisted extraction of antioxidant
compounds from marjoram (Origanum majorana 1..) using
response surface methodology[ J]. Ultrasonics Sonochemis-
try. 2012, 19(3): 582-590.

[247 ABDULLA G, BELGHIT A, ALLAF K. Impact of instant
controlled pressure drop treatment on moisture adsorption
isotherm of cork granules[ J]. Drying Technology, 2009, 27
(2): 237-247.

[25] PADAYACHEE A, NETZEL G, NETZEL M, et al. Bind-
ing of polyphenols to plant cell wall analogues-Part 2: Phe-
nolic acids [ J]. Food Chemistry, 2012, 135(4). 2 287-
2 292.

[26] WANG Li-bo, CHENG Long. LIU Fang-cheng., et al. Op-
timization of ultrasound-assisted extraction and structural
characterization of the polysaccharide from pumpkin (Cu-
curbita moschata ) seeds [ ] ]. Molecules, 2018, 23 (7).
1207, 26.

[27] WANG Wen-jun, MA Xiao-bin, XU Yu-ting, et al. Ultra-
sound-assisted heating extraction of pectin from grapefruit
peel: Optimization and comparison with the conventional
method[J]. Food Chemistry, 2015, 178, 106-114.

(28] EM ., Wfedr, LS, S5, B 75 2300 16 R Wy 261k
AR R A LT/OL]. & i B2, (2018-10-19). http:
//kns. net/kems/detail/11. 2206. TS. 20181018.
1501. 024. html.

[29] PENG Jian, YI Jian-yong. BI Jin-feng. et al. Freezing as

cnki.

pretreatment in instant controlled pressure drop (DIC) textu-

ring of dried carrot chips: Impact of freezing temperature[ ] ].

LWT-Food Science and Technology, 2018, 89. 365-373.
(F#:% 158 W)

151



158

2RI 5% EXTRACTION & ACTIVITY

antioxidant capacity in human subjects: A meta-analysis[ ] ].
British Journal of Nutrition, 2013, 109(9): 1 544-1 556.
[6] QI Hui, LI Shi-xue. Dose-response meta-analysis on coffee, tea
and caffeine consumption with risk of Parkinson’s disease[]].
Geriatrics & Gerontology International, 2014, 14(2) . 430-439.
[7] kJR, ETF00, SLoRHk, &6, 20450 W 3m A5 840k 20 i
i A ML MG B Ty g SR A g ) . B A, 2013, 34(7) .
861-864.
(8] ULIRIR . BRTF %, 228, %5, PM 2.5 SR 4%5 B 28 o i 348 95
gog B va A P B IS8 ot SR (1], 2R i, 2016, 43(2): 8-12. 65.
Lo Ak, XIfpfe, Ts. ZRnhREETILRRE R TIREM
il i 2L SRS HaCaT A A MBI GIF L) ). %4
AT AE 4. 2015, 6(4) . 1 224-1 228,

[10] s, Xifpde, Beatde, . GRATFILLAC SR IUY) 0l v ik 5%
HhR 7S HaCaT 40 S0 A 350 405 A O 9 LB LT ). Wk
MR 2R 4R . ARBR2# /. 2013, 39(4) . 377-381.

(1] 805k, E£E &, kM, & XZmAREDRITRERS
PRfdetr @ OT & L], ZEmRlag, 2010, 3005 1) 1 501-505.

L12] 445, Jrmil, PN, S5, 0w oi A G 55 24 O 001k 2 AR
IEFMERFIEL) ], B Ak, 2014, 27(5) ;1 874-1 883.

[13] Braxtk, FER. kiR, 5 G253 RIS A
EAERTSELT ). R, 2009, 30(3) : 62-66.

[14] &5, RS, BA 4, 5. AFZEBZ 0k 2 Ak ik 71
WAL, o B2 2014(8) ¢ 262269,

[15] BRIEm, M, FBIRDE, 55, SRR 0R 5 BT AY & & 43 BT &
FORH R VA [T ], Wi v K 2 2 4l ARl 5 A= i B 27 B
2014, 40(6): 670-678.

[16] =708, HEX, BHRE, F. 228K 5RO i

BE 2128 | 20194 6 A | &RSVMH

FATE DRI ] IR 2. AR, 2014, 51
(5): 1 056-1 062.

[17] WOJDYLO A, OSZMIANSKI J, CZEMERYSR. Antioxi-
dant activity and phenolic compounds in 32 selected herbs[]].
Food Chemistry, 2007, 105(3): 940-949.

[18] BENZIE I F, STRAIN ] J. The ferric reducing ability of plasma
(FRAP) as a measure of antioxidant power; The FRAP as-
say[J]. Analytical Biochemistey, 1996, 239(1); 70-76.

[19] BENZIE 1 F, SZETO Y T. Total antioxidant capacity of teas
bythe ferric reducing/antioxidant power assay[ J]. Journal of
Agriculturaland Food Chemistry, 1999, 47(2) . 633-636.

[20] SHEN Yun, JIN Ling, XIAO Peng, et al. Total phenolics
flavonoids antioxidant capacity in rice grain and their rela-
tions to grain color, size and weight[ J]. Journal of Cereal
Science, 2009, 49(1): 106-111.

[21] g7 R, 95 XIBEEE . 5. IR 18 @1y S L 1 iy o
)], P EE S FMR . 2012, 12(11) : 32-36.

[227] QUE Fei, MAO Lin-chun, PAN Xin. Antioxidant activities of
five Chinese rice wines and the involvement of phenolic com-
pounds[ J]. Food Research International, 2006, 39; 581-587.

[23] QUE Fei, MAO Lin-chun, FANG Xue-hua, et al. Compar-
ison of hot air-drying and freeze-drying on the physicochem-
ical properties and antioxidant activities of pumpkin (Cucur-
bita moschata, Duch.) flours[J]. Ecological Indicators,
2015, 124(4) . A685-A685.

[24] BEE. R, KEH, F ML LT EXGRILE KA
M ZBMRBEP ML LR E %, 2014, 42(4)
209-212.

(k#%F 151 70

[30] NDIAYE C, XU Shi-ying, WANG Zhang. Steam blanching
effect on polyphenoloxidase, peroxidase and color of mango
(Mangi fera indica 1..) slices[J]. Food Chemistry, 2009,
113(1): 92-95.

[31] BRF=hk, Shom, 20k, 45, SRS H bk & ¥ A0 5
FEF BT e R[], B B2, 2018(9) : 258-264.

[32] 3k5%., EHHKR . Erh. H A0 AR A [] Fi 4L 38 )5 X 2 B
FRATTEL ] RO RL . 2008(15): 6 247-6 248.

[33] EHuk, XNk, iR, & LARZHERBT 2R
FOR A (], Rl TR, 2014, 30(10) . 262-269.

(341 kAN PN, B 5 TOMT it 55 20 B At S A 06 M 2y BT [ .
iR . 2013, 38(5): 203-207.

[35] Mg, Bhas R, SRR AN IR 22 WAL TR B R BF gy ke [T .
Aelr T2 244 . 2008, 24(6): 308-312 .

[36] X8, EAEM, F75°, 5. REITFAXEFE T L& & X
BUAALTE g m L], &6k Tolk, 2017, 38(1): 175-178.

[37] TOMA M, VINATORU M, PANIWNYK L, et al. Investigation
of the effects of ultrasound on vegetal tissues during solvent ex-
traction[ J . Ultrasonics Sonochemistry, 2001, 8(2); 137-142.

[38] CHERIAN B M, LEAO A L, SOUZA S F D, et al. Isola-

tion of nanocellulose from pineapple leaf fibres by steam ex-
plosion[J]. Carbohydrate Polymers, 2010, 81(3): 720-725.

[39] BOROWSKI J, NARWOJSZ A, BOROWSKA E J, et al.
The effect of thermal processing on sensory properties, tex-
ture attributes and pectic changes in broccoli[J]. Czech
Journal of Food Sciences, 2015, 33(3): 254-260.

[40] BB, "EY . Zft. F. o EEH S A B4 DPPH « 12
MHLERWFFELT ). BeihsA 4475, 2008(3) : 331-336.

[41] BENZIE F, STRAIN ]J. Ferric reducing/antioxidant power as-
say: direct measure of total antioxidant activity of biological
fluids and modified version for simultaneous measurement of
total antioxidant power and ascorbic acid concentration [ ] ].
Methods in Enzymology, 1999, 299. 15-27.

[42] AhARAT, BUEW]. KON RS |4 DPPH « 32 (ABTS™ « %97 f
VAL R AT ] Bk, 2010, 31(5) . 63-67.

[43] B, 1500 2% 2 W8 09 T8 JSCRAE L 45 48 | e Bl A T 2 HE AL
D] R gl K2, 2003: 50-51.

[44] XIE Fan, ZHANG Wei, LAN Xiao-hong, et al. Effects of
high hydrostatic pressure and high pressure homogenization
processing on characteristics of potato peel waste pectin[J].

Carbohydrate Polymers, 2018, 196 474-482.



