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Polyphenol composition and functionalities in peel and flesh of 5 plum varieties.
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FMEE LCHRE LR,

TITLEDT v N T = EIT AR EETHRE LT
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BERRAL « /NI
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AR LA ZSENRO DT, Eio, REOEKEFILT0
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T—=BLON=TNT A DREEGKRFRIT Y NVE LRV
IR TR o T,

2. 75 L5 RIBOBEEERS REBILEES LT /R—
CIREEM®
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Table 1. Fresh weight and water content in peel and flesh of 5 plum varieties.

. ) Weight ratio (%) Water content (%)
Varieties Flesh weight (g) Peel Flosh Pocl Flosh
Purple eyes  100.9 = 10.1° 9 88 75.1 £ 7.7° 88.0 + 0.4%
Soldum 76.9 + 4.5° 15 82 88.6 + 0.4° 89.9 + 0.2°
President 66.0 + 10.7° 6 89 743 + 1.1° 85.1 + 1.3
Valor 42.8 + 3.1¢ 7 87 702 + 0.9° 86.7 + 3.4°
Kelsey 36.3 + 4.4 10 84 83.8 + 0.4° 88.7 + 0.5°

Data are means + SD from at least three independent studies. Values with different Ietters
within the same column are significantly different at P < 0.05.

Table 2. Polyphenol, anthocyanin and procyanidin contents in peel and flesh of 5 plum varieties.

Polyphenol content (g/100 gDW)

Anthocyanin content (mg/100 gDW)

Procyanidin content (mg/100 gDW)

Varieties

Peel Flesh Peel Flesh Peel Flesh
Purple eyes 2.0+0.1° 1.9 £0.1° 152.1 + 3.1¢ nd 42.6 + 3.6° 158 + 1.2¢
Soldum 17.4+0.3" 3.2 +0.1° 1096.5 £ 65.8° 264 + 3.2° 5196.2 + 437.0° 101.0 + 4.8°
President 6.8+0.1° 2.9+ 0.1° 4425 + 3.0° nd 528.0 = 124.0™ 1298 + 3.7°
Valor 62+0.1° 43 +0.1° 309.3 £ 9.5¢ nd 576.8 + 83.3" 3085 + 0.5°
Kelsey 57+0.2¢ 1.8 £0.1° 6.6 £ 0.1° 3.7+ 0.1° 30.0 £ 3.5¢ nd

Data are means + SD from at Ieast three independent studies. Values with different letters within the same column are significantly

different at P < 0.05. nd, not detected
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IR—T T AUNDT T N4 RO L ORNICE
EFNDHRY 7= ) —ERIT, REOHTHHK 2 (5L,
Mo 7= (Table. 2),
WFNOREICIENTS, RET >V by T =080
HBRRADEND LY Z < FEN TV (Table. 2),
Frio, YLVELRET v b7 =viid, RbE, 7
LYV MREL A TR N=T AT A R DA
Thole, TNOLDERIIVINT LRET LV v T =
BOAN LT Cholz, o, YVELET L —DR
WIZORT v b7 =it Shiz,
TILEMHEDORZICEENDL T v T =V R,
RADZNIZHT, Wb EVMEZ R LT, Y4
LRR DT T =BT 5. 2g/100gDW The b i < |
TVLIT RN, T=REDK 9~ 105, S—=T
TART N =DM 0 fFE FEN TN, XA T —

RAOT a7 =UraEidkbmE, INVT LT LY

T NRAOK 3FEEEN TV,

77 N5 ORI X ORA O DPPH 7 & A Vil
EHEEZRELZE A, WThORBBIZEWTH, B
DIF D PRANTEEASTEVMEZ R LT (Table. 3), 7z,
Hpe & B TR S DPPH 7 VU W EIEHER E 20 720
IYAVELTHY, L —REL I VE LD 1/ 3T
EER LTz, ETo. S—F AT A DR E BRI B
VMEZ R LT,

7T L5 RMEORK L RAORTE, REOE DB
BT b R E R AR
LizDiE, YVHLRETHY, =TT A REER
TV TR bR bIEWETH o7, £, o T—HH
DETTI b REREER LT,

T AL MEDRY 7= ) — )Lk & DPPH 7 ¥ L
KIGMEE OBEMEEZRFT LIz 2 A, MEOMIZIE, &
WIEOHIB (FEBIREK r=0. 9602) 23580 bz (Fig 1),

EVMEZ SR L7- (Table. 3),

Table 3. DPPH radical scavenging activity and reducing power in peel and flesh of 5 plum varieties.

DPPH radical scavenging activity

Reducing power

Varieties (mmol/100 gDW) (g/100 gDW)

Peel Flesh Peel Flesh
Purple eyes 6.4 £0.1¢ 28 + 0.1° 1.1 +0.1¢ 1.0 £0.1°
Soldum 442 + 0.9 71 + 0.12 7.7 0.1 1.4 +0.1°
President 8.0=£0.1¢ 45 + 0.1° 3.1£0.1° 1.5+0.1°
Valor 8.2+ 0.3° 58 + 0.1° 2.6 +0.1° 1.9+0.1°
Kelsey 12.9 £ 0.2° 40 £ 0.14 3.0+0.1° 0.8 +0.1¢

Data are means + SD from at least three independent studies. Values with different letters within the

same column are significantly different at P <0.
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Fig. 1. Correlation between polyphenol content and antioxidant activities in 5 plum varieties. A. Correlation
between polyphenol content and DPPH radical scavenging activity. B. Correlation between polyphenol content

and Reducing power.
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(Table4,5), Fiz, /X—T LT A, TLIT U b, A
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Fig. 2. RP-HPLC chromatograms of the peel of soldum and president detected at 280nm.
A. President peel. B. Soldum peel. Peak No:1, 3-Caffeoylquinic acid; 2, 5-Caffeoylquinic
acid; 3, 4-Caffeoylquinic acid; 4, Quercetin-glycoside; 5, Rutin; 6, Quercetin; 7, Cyanidin-

glucoside; 8, Cyanidin-rutinoside.

Table 4. RP-HPLC chromatogram of peel polyphenol compositions detected at 280nm.

Peak No. Compounds Purple eyes Soldum President Valor Kelsey

1 3-Caffeoylquinic acid 19.7 - 19.4 24.1 35.2

2 5-Caffeoylquinic acid 11.3 - 9.7 14.8 16.1

3 4-Caffeoylquinic acid 14.2 - 11.6 9.3 9.3

4 Quercetin-glycoside - - 7.3 - -

5 Rutin 17.2 9.8 17.9 10.0 7.7

6 Quercetin 10.1 28.6 5.8 5.3 3.6

7 Cyanidin-glucosid - 17.4 - - -

8 Cyanidin-rutinoside 6.5 18.2 - - -
Others 21.0 25.9 28.3 36.4 28.2

Data are expressed as % of total area. The identification of polyphenol compounds were based on pure standards. Others,

multiple unidentified compounds.
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Table S. RP-HPLC chromatogram of flesh polyphenol compositions detected at 280nm.

Peak No. Compounds Purple eyes Soldum  President Valor Kelsey
1 3-Caffeoylquinic acid 34.8 5 42.4 259 16.8
2 5-Caffeoylquinic acid 8 - 11.4 7.4 6.8
3 4-Caffeoylquinic acid 4.6 - 4.2 0.9 6.7
5 Rutin 32 - 3.6 - 5.3
6 Quercetin 2.2 - 1.2 3 5
Others 441 95 37.4 62.8 59.5

Data are expressed as % of total area. The identification of polyphenol compounds were based on pure

standards. Others, multiple unidentified compounds.

AT, Thoorma A BERIEE A ERD b
/o 7= (Table4, 5),

AR 7=/ =g, 20 7 T sk v £/ ~—H
ETHZENTED,
TROL L2007 55028 ) —LEHNTE /) v —

ERY~w—BIRY 7= ) —)IZ

BARY 72/ =, WNTRAY ) —LEHNTEHY I
0% 7% hTRY = —
BIRY 7= ) —NEFIEHSET 52N TED, 2
FUZRENHE LR, YV F AREB L ORAOA Y

dw—HIRY 7= ) — L OEEIT, tho 4 RO

~—HRY 7= ) —, EBIT

HA_TRbEWEZ R Lz, RERY 7=/ — 250
HZAV A —REOR) ~—BRY 7=/ — VDG
(F#EOEFHMEZIEIMANIC R LIZ) 1x, Y V& L (65%)
SR T— (45%) >TF LT b (44%) >—=FLT
A (36%) > Li— (23%) DIATHY KREARY 7=/ —
ADZRUTYNVE L (15%) >F L b (B9%) >
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Fiz, RUUNTFAT—TFT N EEH
LIeTF A=z L0 7T AOFHEEEIZONT
DOHERH D (Treutter & 2012),

[E s g

(Kayano & 2003),

31

INE LR OT 0T =V BT, o 4 SRR
DENGICHERTIFUEZFENTEY, AV I
~—HIRY 7= ) —VOEIENRERY 7= ) —D 60%
PUEZELEDTWE, ZhonZend, YL LRED
FV A= —HRY 7= ) — O/ & GRS, EOBIER
{RIEHRICFHE LTS Z e MRS D, o, YLy
ARBEBIORAOFY) I —RBIOKRY ~—HRY
U R—BHEFEHEICBES L Tnd Z e
INHDOFEMIZONTIIA B OFEETH

7= ) =)V,
HELZ I N DN,
éo

4. ERHSH
7T AREBIORAORY 7= ) — VIR T2
B 5 280nm |2
T =V &, DPPH 7 VA NVEETEME L UNET ) DfE
ERWTEMRD I ERBZ o (Fig. 3), T DRER,
RO 81. 9% DA EHZ LD T
Ey N

BT 5 HPLC B — 7 EfEOHEIE, ey

PC1 & PC2 D 2 D73,

7= (PC1 = 55.1%; PC2 = 26.8% ), FRk 57D PCL

Aa7 k0, INVELREOLT =V 7Y ay Roev
T=UUNTF )RR EDT v T = U
BT R T =V BN HIERLIEE & B
3 Tohd I ENRENT,

U EofER LY, 5 EoP TRbEREEDEWT T
LRPIE, Moo dhFELC

F L DEIENEL . eI T =V B0\ LICEGR

Tt F

PEDFE

HRTT v b T =t

LTWL ZERHBnERoT,



RIRMA

3 -
President peel —®
ol Purple ;:yes
ee
5 p
Kelsey peel
" ® _1— Valor peel
’ 4
« President
19) fres
A~ ——tr r r r r )
-4 2% 2 4 6 8 10
@ Purple eyes Soldum Peel
/._1 4 fresh

Kelsey fresh

/2_

Valor fresh

3 4
Soldum fresh

4
PC1

CEHE - P -

RERURL - /B

Fig. 3. Cluster and principal component analysis score plot of 5 Plums.
Score plots for the first two principal components, PC1 (55.1%) and PC2 (26.8%).
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Lording Scores PC 1 |Lording Scores PC2
Cyanidin-glucoside 0.99 |Rutin 0.90
Procyanidin 0.99 [4-Caffeoylquinic acid 0.87
DPPH activity 0.97 |5-Caffeoylquinic acid 0.67
Quercetin 0.96 |Quercetin-glucoside 0.50
Cyanidin-rutinoside 0.95 [3-Caffeoylquinic acid 0.25
Reducing power 0.92 |Quercetin 0.21
Rutin 0.22 |Reducing power 0.16
Quercetin-glycoside -0.04 |Cyanidin-rutinoside 0.10
Others -0.27 |DPPH activity 0.04
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Abstract

In the present study, we investigated polyphenols, DPPH
radical scavenging activity and reducing power in peel and
flesh of 5 plum varieties (Purple eyes, Soldum, President,
Valor, Kelsey). The peel of Solidum showed the highest
polyphenol content with 17.4 g/100 g dry weight, and those
of President, Valor and Kelsey were 6-7 g/100 g dry weight.
The polyphenol content of Purple eye was the 2 g/100 g dry
weight, it is the lowest among 5 plum varieties. Moreover,
polyphenol content in peel was higher than that of fresh in 5
plum varieties. There were high positive correlations between
polyphenol content and DPPH radical scavenging activity,
reducing power both in peel and flesh. For President, Valor,
Purple eyes and Kalsey, quercetin, rutin, and chlorogenic
acid were the main monomer polyphenols, and 3-CQA as
a kind of chlorogenic acid, it had the largest proportions in
all the polyphenol compounds. The highest functionalities
of polyphenols were found in Soldum peel, which also
contained the most oligomeric polyphenols. The result of
principal component analysis showed that anthocyanins,
procyanidin and quercetin were related to antioxidant activity
in Soldum peel. Moreover, polyphenols of Soldum flesh
exhibited stronger lipase inhibitory activity than that of peel.

Keywords: Soldum, peel and flesh, polyphenols,

antioxidant activity, lipase inhibitory activity



