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Abstract: The total phenol and flavonoid content as well as the antioxidant activities of extracts from the fruit pulp, pit, and leaf of Sanhua
plum (Prunus salicina Lindl.) were comparatively studied. The plumrleaf extract had the highest total phenolic content (14.75 g gallic acid
equiv/100 g extract) and total flavonoid content (5.45 g catechin‘equiv/100 g-extract), and possessed the strongest 2,2-diphenyl-1-picrylhydrazyl
(DPPHe) radical scavenging activity_(half maximal inhibitory concentration (ICsy) value = 79.75 pg/mL) and oxygen radical absorbance
capacity (6521.74 pmol trolox equiv/g). Using column chromatography, three flavonoids were separated from Sanhua plum leaves for the first
time; they were identified as kaempferol-3,7-O-a-L-dirhamnoside, kaempferol-3-O-a-L-rhamnoside, and kaempferol-7-O-a-L-rhamnoside by
nuclear magnetic resonance (NMR)‘and electrospray-ionization mass spectrometry (ESI-MS). Among them, kaempferol-7-O-a-L-rhamnoside
possessed the strongest DPPHe radical scavenging activity (ICsy value = 12.93 pg/mL) and oxygen radical absorbance capacity (8.83 pmol
trolox equiv/pmol). The compound with: the highest content in the plum leaf extract was kaempferol-3,7-O-a-L-dirhamnoside (6.40 g/100 g
extract). Therefore, plum leaf extract can be an effective antioxidant for use in health care products.
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Table 1 Total phenol and flavonoid content of the extracts from
plum fruit pulp, fruit pit, and leaf

EBAE/(QART BEMAE/(QIWKE

e B4 $/100 g 8BAD) % /100 g $LIRY)
R AR 3.9040.57¢ 2.3240.25°
RAARBRAY 2.42+40.25° 2.89+40.16°
rHRR M 14.7540.35 5.4540.50°
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Table 2 Oxygen radical absorbance capacities and DPPH radical

scavenging activities of the extracts from plum fruit pulp, fruit pit,

and leaf
s DPPH B &4 i% ORAC {&
i=1=4
248 7/(1Cs,ug/mL)  /(umol trolox equiv/g)

R AR 73455421 857 895.60476.93°
RAZRIA 517.52417.65° 084.98+120.18°
o3RI 79.7547.42° 6521.74473.17"

vt % i Bk AR IR F 268.5549.12° 1254.56464.26°

vt LBE LESARIZ 28.77+411.64° 11214.93:420.30°

o RARZ 100.0746.97¢ 5769.01443.83°

E: RZPARERE AATEBA R E M AR (p<0.05) .
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Cl, ERFH AR, ESI-MS m/z 433.4 [M+H]
'H NMR (400 MHz, CD50D): &: 7.67 (2H, d, J=8.0'Hz,
H-2°,6"), 6.84 (2H, d, J=8.0 Hz, H-3",5"), 6.28 (1H; s,
H-8), 6.11 (1H, s, H-6), 5.28 (1H, s, H-17), 413/ (1H/’s,
H-27), 3.80 (1H, d, J = 8.0 Hz, H-3%%), 3.39/(2H, m; H-4"
5), 0.82 (3H, d, J = 4.0 Hz, H-6"). *C NMR (100 MHz,
CD50D): &: 178.3 (C-4), 163.5 (C=7), 161.7 (C-5), 160.6
(C-4%), 158.9 (C-2), 157.5. (C-9), 1365 (C-3); 1318
(C-2,6"), 121.1 (C-1°), 1146 (C-3°,5"), 106.2 (C-10),
102.9 (C-17);99.1.(C-6), 94.1 (C-8), 73.6 (C-4™), 71.9
(C-3”), 717 (C2”), 74.3 (C-5”), 17.3 (C-6”). C1 [fi#%
B R ERS Chung 25 NPFHGE ISR &, %
SE NI Z5H7-3-O-a-L-fi R .

C2, T AF N R, ESI-MS m/z 433.4 [M+H] ™,
'H NMR (400 MHz, CD,0D): &: 8.09 (2H, d, J = 8.0 Hz,
H-2°,6"), 6.89 (2H, d, J = 8.0 Hz, H-3",5"), 6.72 (1H, s,
H-8), 6.40 (1H, s, H-6), 5,55 (1H, s, H-1), 401 (1H, s,
H-5"), 3.84 (1H, m, H-3"), 3.60 (1H, m, H-2"), 3.48 (1H,
m, H-4), 1.25 (3H, s, H-6). *C NMR (100 MHz,
CD40D): &: 177.5 (C-4), 163.3 (C-7), 162.2 (C-5), 160.7
(C-4%), 148.7 (C-2), 157.3 (C-9), 137.5 (C-3), 130.8 (C-2’,
6°), 1235 (C-1°), 116.3 (C-3’, 5°), 106.2 (C-10), 99.9
(C-1), 99.8 (C-6), 95.3 (C-8), 73.6 (C-47), 72.1 (C-3™),

71.7 (C-27), 71.1 (C-5”), 18.1 (C-6"). C2 HIAZ% /L. itk
Hidi 5 Tsopmo 25 AMOFHE SRS, Sl
22i-7-O-0-L- R ZEHEH

C3, Tttty AR, ESI-MS m/z 601.5 [M+Na]
*IH NMR (400 MHz, CD;0D): &: 7.78 (2H, d, J = 8.0
Hz, H-2°,6"), 6.93 (2H, d, J = 8.0 Hz, H-3",5°), 6.71 (1H,
s, H-8), 6.45 (1H, s, H-6), 5.55 (1H, s, H-17), 5.39 (1H, s,
H-1""), 4.22 (1H, s, H-2"), 4.02 (1H, s, H-2"), 3.85 (1H,
m, H-3"), 3.7 (1H, d, J = 4.0 Hz,.H-3")y3.59 (1H, m,
H-5""), 3.48 (1H, t, J = 8.0 Hz, H-4™);3.32.(1H, t, J =
8.0 Hz, H-4”), 3.23 (1H, myH-57?),1.26 (3H, d, J = 8.0
Hz, H-6"), 0.93 (3H, d, J = 8.0 Hz, H-6%)..®*C.NMR
(100 MHz, CD;0D): 5: 178.9 (C-4),.162.5 (C-7), 161.8
(C-5), 160.7 (C-4’), 158:6 (C-2), 157.0 (€-9), 135.5 (C-3),
130.8 (C-2°,6?), 1214 (C-1’), 115.6 (C-3’,5"), 106.6
(C-10), 102/5(C1),"99.5 (C-6), 98.9 (C-1”), 94.4
(C-8), 72.6 (C-4™), 7212 (C-4>"), 71.1 (C-3”, 3”), 70.9
(C-2"), 70.7 (C-27),70.3 (C-5”,5), 17.1 (C-6”), 16.7
(C-6™). C3 [l ikt 5 Takaya 25 NPt
(I Ar e A 25)-3,7-—-0-a-L- R A=HEE .
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Table 3 Oxygen radical absorbance capacities and DPPH radical
scavenging activities of the purified compounds

DPPH # e L& TR ORAC 1&/(umol

o 8 #/(ICsq, ng/mL)  trolox equiv/umol)

L £8-3,7-2-O- i
. 632.9749.94° 3.7740.07

a-L-R
L £8-3-0- i i
. 453.2249.59 3.8240.05

o-L- R348

oy ZE-7-0-0-
12.9342.93° 8.8340.05°

L-A &A%

NEE-S:7) 7.7140.41° 9.0740.05°

E: BRI FAFERE AATE BA R F R AT (p<0.05) .

AWHIIE T 1L Z51-3,7--O-0-L- B2 . 1L
A2M-3-0-0-L-[RZWELF . (L Z)-7-O-a-L- 4RI
L 2B I, S5 WSR3 FR o 1L Z5)-7-0-a-L-
AT 1) DPPH H 2GR RE /1 51L&, H
NBETE R R R, P DPPH H HZLTE M EE 14
NI ZEE)-3,7-—-0-a-L- RZHEH 1 60 fi5. SE4h, L
25W3-7-0-0-L- SR ZSHHEF ) ORAC 18 5 1L &k, 4
H ISR RE J1Rm . R R T9-7-0-a-L- FRZEHEE |
LIS A A 2R 4EM, H & 3-OH. 5-OH,
L1 2513 -7-O-0-L- RAWEF QP BE B2l T 1l 23
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v WHRBWITPRI SR, R 4 Pos. (1ZH-3,7-—

-O-o-L-FRZEFET MR s R B A, & &
f=i& 6.40 g/100g $EHUA), 7302 Ll 25 1-3-0-a-L- fR 2%
PEH . LLIZRM)-7-O-a-L-FRAFEH & &2/ 8.1 5 17.3
e =MLEDIE LR CEANR B T E 5. SR,
K= AEPIERA R & ERR. BTME
ZESt. FMEMIEZE R, SO EAREES T, KAk
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DINHERR AR BR R . — s A S A Tl —
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R4 ZHEFRERUSYNSE

Table 4 Kaempferol-3,7-O-a-L-dirhamnoside, kaempferol-3-O-a-L-rhamnoside, and kaempferol-7-O-a-L-rhamnoside content in

the extracts from plum fruit pulp, fruit pit, and leaf

) EE-3,7-=-0-a-L- R 24

Ly EE-3-0-0-L- A48 T

L EB-7-0-0-L-R, 2453

H /(g/100g $2E%4%) /(g/100g 4-E47) /(9/100g $25%4%)
R RRIRY 0.080.03" 0.1040.04° 0.0640.01°
BRI 0.080.03" 0.0940.01° 0.0640.01°
PRI 6.4020.14° 0.7920.06° 0.3740.04°
o+ % ik EEARIZ B 0.9840.03° 0.2740.04° 0.1640.03°
vt LBA LBSARIZ B 6.6240.17° 7.0820.08* 2.7140.13*
rHRKARRF 5.7840.03° 0.2040.07° 0.1340.03°

E: RS PARERR AATE EA RFMEF (p<0.05)s
3 #5ip

AR R S B M2 B, AR
WA, HaEm T =R A TR,
IR AR oy B AR B AR AT AR, LK
L ZE19-3,7-—-O-o-L- FREHEH 1l 5)-3-0-0-L- Bl 4
PEEF . L ZM-7-O-0-L- MAHET . 11148H)-7-0=a-L- i
A AR PUEE . = ARAR S AT R
AP TR (8 6 ke
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