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SARZOR AT ARG RA R, R
R, IWATRRMBENL RN =22, PR EY
25 g, RIMEH)E, BETREAGTEXRZELE
o Fh BRI HI A — b = AR 2= o T A R R
T J5 ) = AR v FOR BN 25% M B 5L, =il
FAFF HARERGT 2 A S DRI T A BRI,
5 AR R R R T8 IS A AR AR 20 “CUKAE

PR UES 5 W) AL 5B 4k R R R R | Ba i
TR R LZS IR BT B o MERR 6 R AR TR L
KRR BAEHFRB2 BILER p-FUR AT &
Wi B T M T M R R, R IR AR R A R
IS (A =98%) 5 K4 2 E(Trolox) , Sig-
ma Aldrich AW ; O PR, B35 2%, £ [ Fisher
/N W] DPPH % £ T2 (ABTS 4@ R, 2 T2l 4
ERTRL T AR A ] H A R L LR
TR BRFREN , A el g, Rt Kb 2= alm )
1.2 FEEZEE5UH

B ORE O, 1 E EPPendorf 23 7] ; 8% fH IR
KA AR A ] A B | TR R M
S IRAE IR A R A R % pH O, B s A
A ZRALF AT FRA W] 5 R100- € %5 75 & 4, BUCHI
LR E R A 5 (B AR ;Q Exaac-
tive— iR i OROAH — o 1% Bk FHAY , 5 [ Thermo Fish-
er Scientific 2\ 7 ; VersaMAS—22 W RE B AR AN , 35 [H
Melecular Devices 2]
1.3 FHi&
1.3.1 IFEsmmas & mait it 2% Li S0
B IE ek, HERRPR R AR AR R B R R T A
(0.50+0.01)g, #ANE] 15 mL ) 80% F B (& 1% H
iz ) b, 7 4 B 30 min, 4 000 r/min 4 “CE L 20
min WEE BIEW ., A LIS, T 35 CHE RS
Ja , B E AR 10 mL, M5 2002 W 4l 7, $2H
Ui B 1y i 1) A v R AT S LIS R OK A, AR LS
5% A 15 mL /) 3 mol/LL NaOH (10 mmol/L
EDTA 1 1% VC)4b#, 58 A& ST 30 CHE iR K
WHEHL 4 h, 2R)5 H 6 mol/L. HCI f2 1k & pH=2,
4 000 r/min B.L> 10 min, ¥ 135 W0 2.1 285 %

B3 K, T ZEBU . B e i i 15 mL R 2
(2 mol/L) 7E 85 C'F/Kfi# 1 h, W & pH=2, [f] ik
FAFEAT B0 FEH, K BK i FR K R 1 TR
BRECICIIR G, Tef 72 RGP BER E 10 mL
1RG4 5y WAETE-20 CUKAR % .

1.3.2 BB &EmiE %P S Jk
W7 S 2 1 #F 96 FLARCTAS N 25 L =128k
it 22 T $ IOV B £ R 1) s o TRORT 125 L
FEME A, #E 10 min S50 A 125 pL Na,CO;
(10 g/mlL), == &G N 30 min J5 78 3 K 765
nm ZE I E OB . DL w B IR 2 i (GAE)/
s TH (DW) R 2 W &,

1.3.3  UPLC-Q-Exactive Orbitrap/MS 73§ 514K
FIH RS & S8 L %% % A UPLC-Q-
Exactive Orbitrap/MS XJ 13 254 5t i 47 5 1 Fl A it
ST o WAH 254 2R Agilent PoroShell HPH-C18
A (2.1 mmx150 mm, 4 pum) 73 &5 By 289 it 5+
TRE N 40 C; sl A F B 205 B 4tk (&
1% T IR ) Ml B (55 1%0 T 12 ) ; 3 33 0.3 mL/min;
PEREARTL S L 86 B VR . 0~3 min 95%~85% A,
3~11 min 85%~70% A,11~15 min 70%~50% A,
15~21 min 50%~10% A,21~22 min 10% ~95%
A, JRE SR R B TR R AUR (N,)
3 013.50 kPa, i B4 (N,) : 1 004.50 kPa, B 414
HLE 3 200 V, B 414 B 320 °C, 9475 Bl 100~
1500 m/z, M5 0% B8 I [R] | — 20 F0 — 9 o i A S
FraE MEAr A, AR b B o T A il 2R 47 R A T
1.3.4 A LIEHIE KPS Yang 0 I
#E4T DPPH H H 25 BREE 1 A1 ABTS H H 535 B
RE M, BES PR TE HE DOK IS4 R E
Mt (mg TE)/g DW IR,

1) DPPH- 5 BRAE M &  hn 100 wl. DPPH
(0.35 mmol/L) F1 100 wL Ff 5 2 i $2 B B K %
PE4E/E R E bREVE WOR A, = TR G R N 30
min, 7E P 519 nm A0 52 W6 B

2) ABTS* iEBREESME 5 mL ABTS (7.0
mmol/L) 1 88 nL K;S,05 (140 mmol/L) IR 4 ikt
G E 12 h J5, FH 80% B B A IR A W e i K
734 nm kb B9 6 AE R 0.7+0.02 il £ ABTS T 4F
W A 200 pl. ABTS TAEM 5 20 pL Ak
SRR R E bR UER T 96 LIRS, & i
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FEJZ N 6 min, T K 734 nm A0 & WG

1.3.5 ZipAdynl e KR Mulet—Cabero
AN 7 vkl LA AN T A e — A2
fief SRR IR I 2 S AR Wl Btk o MR AE R 1R
BB B AL, B T AR R R R R T
PEIFE R R 0.50 ¢ TELOE A 2.1 mL 241
ME (SSF),0.3 mL o—3E#fF (1500 U/mL), 15
L CaCl,(0.3 mol/L) F1 585 L ZEM/KIGIRAT, F
37 CHEOGCHR T 5 min, B E WAL A 1 R LR
A 4.5 mL B4 E W (SGF) ,0.96 mL 15 & 11 /il
(1 500 U/mL),3 pL CaCl, (0.3 mol/L),0.12 mL
HCI(1 mol/L) 1 417 wL Z&M8 K IR 214 37 CF

HEATHECIR Y 2 h 4R 5 45 S BORE . BE L T Ak
1B AR A 6.6 mL B8 i (SIF) , 3.0 mL
JERE (800 U/mL),1.5 mL fIE3: ;24 wL CaCl,(0.3
mol/L),0.09 mL. NaOH (1 mol/L) Fl 786 wL 7%1%
KRG R 37 °CJ£_7‘6171€/ZJ 2 h, ¥k 5 45 R JE BURE
TE bR U = A2 2= 1 B I A0 VRN T AR W i A
HCl #95 pH & 2, B (4 °C,10 000 r/min)10
min , B35 AT OE-20 C&H 3% F oA 5
AT Rk
W] Btk (%)=

S LU RS S
PRI e it 0 2

F 1 HEIER (SSF), 8 % (SGF ) FA4E #1875 7% (SIF ) B9 48 B B &
Table 1 Composition of simulant salivary fluid (SSF), simulated gastric fluid (SGF) and simulated intestinal fluid (SIF)

R4 HZ fmol - 1! SSF/ml. SGF/ml. STF/mL
KCl 0.50 15.10 6.90 6.80
KH,PO, 0.50 3.70 0.90 0.80
NaHCO; 1.00 6.80 12.50 42.50
NaCl 2.00 - 11.80 9.60
MgCl,(H,0 )6 0.15 0.50 0.40 1.10
(NH,),CO4 0.50 0.06 0.50 -
Az B
1.4 HIBHH - o
‘ —
FIF A6 32 56 80 98 1 5% A Microsoft Excel A4 éﬂ = F
th (T SPSS 26.0 H 43 B Bt il it 4 I %y ae 2 :
" . L e v s E
EMHIBOR 22 5 . BRI 2 S L M B b i 2 €3 2 a
7% H GraphPad Prism 8.0 8P [ | Fo o A i Y ;
B P<0.05 12 A ST X F m %
£, 7\ -
'—':' Jﬁ%ﬂﬁ 4 DEQ J‘E}
&~ EASI

2 #ERE55H
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AR 2R JURN R IR B S A R AR 1 TR
W%Fﬂ*%mwm%ﬂ L i T R T
A W S D) S 0 5 T R Y i
( 4.81 mg GAE/g DW)AH H, #h 5t n T J5 09 1% &
13 2 (5.05 mg GAE/g DW)FEME T 65.90% . £k 5
JG SRS BN E R M 9.25 mg GAE/g DW 1
JnE] 13.49 mg GAE/g DW,
R — R LR e, R R

\w EH-

Polyphenol form
T AN /ING 52 B e 7R 41 ) 22 53 1 35 (P<0.05) .
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Fig.1 Effect of salt—curing processing on the free

and bound phenol contents of Sanhua plum
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S BRI MS/MS SEig a3 s, Hor g
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100 ¢ DW, ok 2 % L 45 & R J 17 (25.61+
0.13),(6.22+0.11)mg/100 g DW , 254 iy b JLAS R

[(4.51+0.85)mg/100 ¢ DW ] Al MERR [ (2.63+
0.08)mg/100 g DW ] & & £, B R sl Ah e 5
i 5 Cabrera—Barfiegil 5524238 A 45 KL A0, 4R
JUR Ui S W bR gk R R [ (139.78 +2.36)mg/100 ¢
DW]. % JLAZE[(8.65£1.22)mg/100 g DW] Hil jz
% [(4.36+0.08)mg/100 g DW ] & 5 &, $h ik v
ZiamEmEEFEMZEILEER [(2.34+0.2)mg/100 g
DW] i1 Xf #2228 R [(2.25+0.21)mg/100 g
DW ], &5 b g il 25 B 19 5 i 0.30~4.02 mg/
100 ¢ DW, %5 4G W 1 & & 0.12~4.51 mg/100 ¢
DW, ER i TR 7 RILZE R AL T &= B2 it
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Fig.2 Total ion chromatograms (TICs) of Sanhua plum
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Fig.3 Secondary MS/MS spectra of neochlorogenic acid (a), chlorogenic acid (b), cryptochlorogenic acid (c),

p—hydroxybenzoic acid (d), procyanidin B2 (e), catechins (f), epicatechin (g), quercetrin (h)

and quercetin (i)
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Table 2 lonic fragments of monomer phenolic substances
Jr5 HR G /min M i 4 AR 2T X # & F[M-HJ SRR

1 4.72 4k R B Ci6H509 353.0878 191.0555,179.0340

2 5.04 BRIV C;HeO, 153.0193 109.0282

3 5.19 o vk B CoH30,4 179.0350 135.0438

4 5.25 2R BR CisH 1509 353.0878 191.0557

5 6.43 f& 2% R BR Ci6H1509 353.0878 173.0449,191.0556,135.04426,179.0556

6 6.43 xf AR R C;HeO; 137.0244 93.03320,109.0283

7 6.70 RALH* B2 CiH0 1 577.1352 125.0223,425.0877,289.0716,407.0770

8 7.19 WA * Ci5sH1404 289.0718 245.0821,125.0229,205.0496

9 7.26 ALK FE CisH 1404 289.0718 245.0815,125.0230

10 8.92 FT CyH3046 609.1461 300.0279,301.0354

11 9.00 p-HEE CoH05 163.0401 119.0400

12 9.48 5t B 3 CyHxO1 463.0882 300.0276

13 9.49 R F THEH CyoH 504y 433.0776 301.0347

14 9.78 1o 42 8% CioH 00,4 193.0497 178.0265,149.0599

15 10.77 it B CyHyOy 447.0933 301.0346

16 14.61 Y& CisH 1004 301.0352 151.0037,178.9986

* 3 % UPLC-MS/MS & = B & # ih &
Table 3 Calibration curves used for UPLC-MS/MS quantification of polyphenols

A5 W R A AR Lk A A% & H(R?) £ M€ Bl /ng-mL™!
1 R B Y =152931 + 32889.8X 0.9998 29.3378~4 991.0279
2 JR LR Y =2696820 + 79339.5X 0.9997 21.2319~4 986.9283
3 o vk AR Y = 15571200 + 167806X 0.9985 236.7621~4 986.9893
4 2 JRBR Y =200689 + 32153.6X 0.9999 30.3616~4 993.5346
5 & 5% R BR Y = 474713 + 33987.7X 0.9998 26.1857~4 989.5414
6 *F AR B Y = 3688590 + 54438.8X 0.9984 203.6835~4 971.6686
7 JR it F % B2 Y =1618130 + 23117.6X 0.9980 164.9004~4 965.0450
8 WSS Y = 2492520 + 48679.3X 0.9993 3.4845~4 980.8747
9 FIILKE Y = 1836930 + 57201X 0.9997 23.2985~4 988.4856
10 T Y = -296555 + 21666.3X 1.0000 16.7737~5 002.3392
11 p—A 2B Y = 10876200 + 111677X 0.9941 216.3126~4 940.4997
12 St B 3 Y = 1468950 + 28914.3X 0.9997 55.8071~5 000.1724
13 1T 28 % Y = 733560 + 46321X 0.9999 35.6098~4 991.3236
14 it B 3 Y =3651770 + 37738.5X 0.9972 155.1640~5 4961.7250
15 kB & Y =5001620 + 98119.3X 0.9989 203.8360~4 988.7292

TE i B2 3R OB TR A A B 36 A 2 B AT
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R4 BEMIN=L£TBEMEARMSENHN (Mg/100g DW)
Table 4 Effects of salt—curing processing on the content of individual phenolic compounds in free,
bound and total fractions (mg/100 g DW)
By 3 5 7 B N BB
LR B 8 R 152.81 + 5.36 ND 152.81 £ 5.36
S 139.78 + 2.36 ND 139.78 + 2.36
JRILF R R 0.30 + 0.02 0.21 = 0.07 0.51 + 0.09
3+ ND 0.43 = 0.07 0.43 + 0.07
*F # R OK T BR R 1.05 = 0.03 ND 1.05 = 0.03
28 ND 2.25 +0.21 225 £0.21
i3 R 1.83 + 0.09 ND 1.83 + 0.09
S 3.17 £ 0.45 0.23 + 0.00 3.40 £ 0.45
LR R 239 +0.11 4.51 £ 0.85 6.90 + 0.96
28 0.69 = 0.18 2.34 +0.20 3.03 £ 0.20
[ 5% R BR R 1.11 + 0.03 ND 1.11 + 0.03
EYS 4.06 + 0.97 0.16 + 0.01 4.22 + 0.98
R GEH# B2 R 4.02 + 0.05 ND 4.02 + 0.05
#* A 1.57 + 0.08 ND 1.57 + 0.08
oo ik BR R ND 2.99 +0.10 2.99 + 0.10
E2S 0.27 £ 0.02 0.60 + 0.10 0.87 + 0.03
FOLRFE BER 25.61 £0.13 1.09 + 0.77 26.70 = 0.90
s 8.65+1.22 0.83 = 0.07 9.48 + 1.29
p—A 28R R ND 1.48 + 0.03 1.48 + 0.03
3+ 2.28 = 0.02 0.38 + 0.07 2.66 = 0.09
FT 5 R 2.39 + 0.06 0.12 + 0.01 2.51 = 0.07
#* A 0.99 +0.22 0.14 + 0.00 1.13 £ 0.22
15 42 BR B R ND 0.45 £ 0.01 0.45 +0.01
S 0.17 £ 0.01 0.10 = 0.02 0.27 + 0.03
ik R 6.22 + 0.11 0.59 £ 0.07 6.81 +0.18
EYS 0.69 + 0.02 0.09 = 0.00 0.78 + 0.02
5t Mk B3 R 1.00 + 0.04 ND 1.00 + 0.04
e 1.15 + 0.08 0.08 + 0.01 1.23 + 0.09
Mt R 1.58 + 0.01 2.19 = 0.03 3.77 £ 0.04
EES 4.36 + 0.08 0.31 £ 0.01 0.31 + 0.09
M B F TR R 6.21 + 0.05 0.72 + 0.10 6.93 £ 0.15
28 ND ND ND

I ND AR E

2.3
A1)

A2 i S S i B AR A7 1 bR RE T
Hop = g2t U7 B ) DPPH A1 ABTS i A 4k fig
J153 R IR 4.32 £5H1 3.73 % ERIRES S Y
e AL BE 1 T &SR DPPH it A Ak fig 1 & i R
(1 1.18 5, T £R M il 5 BOR LA e A fk a1 R
Ra09 5 A G 0 Vi B M 1) 45 R — B, R A AR P i
B PR 2 S BT ITE PEREAR . — 53
456 W E BRI 2 3R B0 P AT

BSmMmIx = EFmEAY RAILEEN

X AT BE R SRR EE 5 Wy i BT A AR TR v TR A 32
LR
2.4 EFMIX=4LFFEMAEEYE R

A=Al R R 22 B A T A AR LB
JE TR T SR 1) T /DN fi OB A 3 o B A
O HEfEL, S T B S A T Al e v R T
L, 2 TH W W T Y B — 2 SRR b P 2
MY T RV 2 IR 46 T 0 &
i OB A LA R A 8 M i A A AR v A R
W s AR A 6 T8 KR 22 W i AR T B M v
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Fig4 Effects of salt—curing treatment on DPPH- and ABTS*- scavenging ability of free
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TH MGG Y, sk 5 Pis, =
SERER IR v 22 5 76 15 0 Ak B B R 43 R
(20.51 £1.56)mg GAE/g DW F1 (9.03 £0.15)mg
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Effect of Dry Salt—curing Processing on Content and Composition, Antioxidant Activity

and Bioavailability of Polyphenolic Compounds in Sanhua Plum (Prunus salcina Lindl.)

Chen Chunlian', Yu Jiawen', Yang Yuzhe',

Guo Zhuozhao?,

Huang Miaoyun®, Huang Wei', Yang Ruili"”

(‘College of Food Science, South China Agricultural University, Guangzhou 510642
*Guangdong Kanghui Group Co. Lid., Chaozhou 515638, Guangdong)

This study aimed to investigate effects of dry salt—curing processing on content and composition, antioxidant

(Prunus salcina Lindl.). The free and bound

phenols in Sanhua plum were 14.81 mg GAE/g DW and 9.25 mg GAE/g DW, respectively, and salting process signifi-

cantly reduced 65.90% the free phenol contents, significantly increased 45.84% the bound phenol contents. Salt—curing

caused a significant decrease in free phenolic content whereas a significant increase in bound form. The concentration
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and distribution of individual phenolic compounds in Sanhua plum were changed by salt—curing processing. The concen-
tration of epicatechin, quercitrin, quercetin—hexoside and procyanidin B2 was decreased, while 4 —hydroxybenzoic acid,
chlorogenic acid and cryptochlorogenic acid contents were increased after salt—curing. DPPH- and ABTS'- antioxidant ac-
tivities of free phenolics were decreased, while DPPH - antioxidant activities of bound phenolics were increased by dry
salt—curing processing. The phenolic bioavailability of fresh and salt—cured plums was 49.50% and 34.80%, respectively.
The obtained data provides a theoretical basis for the processing of preserved fruits products.

Keywords Sanhua plum; salt—curing; phenolic; antioxidant activity; bioaccessibility



