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B E: B89 DUAMREY NER, BT 2,2-BR -1 -5 2L (1, 1-diphenyl-2-picrylhydrazyl, DPPH)
H HERTEBRAE ), JFE RZ MY T E TR S . B3k KO 518 nm, SIS [F]24 40 min 4%
TET, LhICs (A BRI 50% 00, PUAALT R ik LA M D A AL BE T1 PO 85w, IR T o il
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Study on the antioxidant activity of the extract from persimmon

HOU Li-Nan, LIU Hui-Jin, LI Bin, ZHANG Wei—Qing*

(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To investigate the scavenging ability of 2,2-biphenyl-1-pictylhydrazine (DPPH) free
radicals by using extract of persimmon, and determine its polyphenols content--gallic acid. Methods Under the
conditions of detection wavelength of 518 nm and reaction time of 40 mins, the ICs, value (antioxidant concentration
value at 50% clearance rate) was used as the evaluation index of antioxidant capacity. And high performance liquid
chromatography (HPLC) measurements were conducted to evaluate gallic acid content. Results The persimmon
extract had a good scavenging effect on DPPH free radicals, and its ICsy value was 0.1868 mg/mL, which was
equivalent to the common antioxidants.The gallic acid content in persimmon extract was 1.65 g/kg. Conclusion
The extract of persimmon has strong antioxidant activity, and has broad development prospects as a raw material for
cosmetics and functional foods.
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FISR G, BA RPN EE . Pid . P b E g E s %
YERBI R F e A KB ZBmAEYR, A, It
KW BEAT AL 0 IS VRS, R AR W R A LR
TR TIRG BB Ak, xg g i i 2R 4F 1Y
A Y, RIS T DA R Pk S B A . 36 B A
T 4 H Ay

PR R, &R E S kM EE R RS
FF A LI T 1045 A i R R 2 — U8 ARk,
B XA S ) 2 B ARG MG L, o A AT
W 5 TR HGE LR —12 He BN TR AR SIHt
AALRE T IR R 2, ke R JEEYT . ABTS+H 3%
B U 2,0 B B -1- 5 26 HF 2K (1,1-diphenyl-2-
picrylhydrazyl, DPPH) [ F J& 3 bk 15 1 25 46 i) 1Y
DPPH il & —Fivay F PR SMTAN R e P e S Ak T
YRk, BARSH . BROERIGE . R ERIY,
AT LA R R 5Ok, SR A DPPH W5k, 54
TR AREAT AR, R A MR bt s Akse 1, If
e 2Ry Rk EFRNS &, W HAE Y aett
BRI . 255 Al i T B R SR AL AR 4

2 MHEREE

2.1 UE5EHH

UV-2700 44 A] UL 43 656 BETH (H A B HE A A,
110X50 U8 35 7K I 48 R (18 028 7 ); CF16RXIL AU 5
DHLH A H 723 71); AL204 B HL T K5 L XP205 Rl HL T
KV (il 4 A A B - F6 R 2 A3 A PR A Rl ); Waters
2695-2998 Ry ROBCRH AL (48 AT FES IR 2, & ]
REFIA D

A B S R AR A e A R IR A B ] A

P (s ali, Merck A R]); 2,2-BR R - 175 2L JPF 5
( k¥ Aladdin 2 ®&); 2,6- — T 3 X B OB
(2,6-Di-tert-butyl -p-cresol, BHT). $Hi¥K IR (vitamin C,
VC). ok L E(E AL AR AH RAR), BEFR
AT (propyl gallate, PG, 4fiJ 24 99.0%, 1&%[E DR.E 2\ H]);
B T BRBRUE S (LEE N 90.9%, JbaTE AR A wl).
22 FWHE
22.1 R EH

A BORET: WERAR LT MR 1 g, WA
30 mL 7K, BT 50 °CHIEAKREKEE 3he REFET
50 mL #0045, 8000 r/min 250> 5 min, B IR, & AR,

G RBTEATIER: A ERBCE BT AR 2,6-
THEXTH BN BHT)415.52 mg, HLIRIMAR(VC)61.95 mg,
B TFRNER(PG)20.10 mg, F 95%LFERFIELE, 4751
BF WA, 4.1552mg/mL BHT W, 8K E K
0.1239 mg/mL VC ¥, B E 4 0.201 mg/mL PG ¥,

TG I 43 TR A AN )l B R, 4 PRI o

DPPH ¥ ERFREL DPPH 77 0.1288 g, FH 95%
CEEARITF B2 2 500 mL A5, 159 257.7 mg/L
DPPH IV, #2518 T kA # & H

W FIRBAER IR : AFEPRBOE & BT B A 10 mg,
FKERG AR 10 mL AP, JFEAZZE, B2,
TR TR bR W 2 T W o
222 &M% DPPH A ok 4gm &

(DHZE H 48 AR YA 4 mL DPPH ¥ A1 1 mL95%
O, IRA)JE N 40 min, 7E 518 nm b EWSCRE, 45
1EH Ao

Q)T A RN A 4 mL 95%ZBEF1 1 mL B,
IBAJEIN 40 min, 7E 518 nm AMMEWGEE, 45598 H
Ar,

CME L KK INA 4 mL DPPH JE# A1 1 mL ¢
W, TRA I 40 min, 7 518 nm ZMMERSGE, 455800
As,

4 H HAEE BRI A

Y(%)= [1 - AS; 4, J x100

223 AARBEYFERETREZONE

(1) BB FRRIE R € 5%

O FE: Cg(4.6 mmx250 mm, 5 pm); #0374
273 nm; FREIAH: FIIAH AN 0.2%EE R, FHAHB A HEE,
Pk 1.0mL/min; PERER: 10 pL; YRR SPE L 1.

® 1 HEERRES

Table 1 Liquid elution conditions

Bt ] /min T A/% TSI B/%
0 98 2
10 90 10
15 80 20
20 90 10
22 98 2
30 98 2

() BB TR EIHE
pxV
mx1000
A XA R E TR G &, gke p HinEMMZLES
WFER B TRRIVIREE, ng/mL; V R E BAKF, mL; m AE
SRR, g; 1000 AT EH AN T

3 HZRED

3.1 DPPH EMEMELFEMRBERERHNHE
DPPH 2t Sk is vt % F a9 —Fh iy, DPPH
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DFEE R AT A N — e S A B R, B
W7 MR e fn ) FLVR BB 5 0O B L IR A I 2 G
Z51, 78 DPPH ZIEEiE W him ABi A L5, 425 DPPH
H 3254, ff DPPH H H3E M Ecm s/, (73 de
LAk, AUOLMAS/N, BERREAENST W, ol
LAY AR DPPH [ SaUhE S0 S W A Y
ARk, RHIRE S BR A R IEAE . ARSI DPPH
VoS W ' BE 1) Fe KW K JE AR, K2R TE 515~
520 nm PR TEEIN . 2354 DPPH 76 518.4 nm I
K B A e KW, Seong 25 VHIR A B 256 O3 1
DPPH 7 517 nm P& FA BRI, HA Sk
518 nm P K A4 F RGP 4A AL DPPH [ 5L A7 BRAk
o TR ) R0 R AN ], v R S5 P e
FCISEIEE] A 30 min, LA KB 20 min®2, ) iE$E H, DPPH
2N AA 2 B WA 7E 40 min J5 AT A B R A, oA
398 FH BB 1] 40 min FEATI5E o
3.2 mMEKBENWITENTGE

AR SR PG B TR A T R A [ ¥ B 4R 5 Rl DPPH
PEWHEATONE, SN 40 min JSTE 518 nm P K AR & Ho
A, BRFHUEAL RN DPPH [t LS R R a5, 3
L ICso fEAE A H 52 B SRR RE 7 BORRIE o 1C o J2 4Bt S Ak 5 %t
DPPH RN 50%K}, %R AHT LIRS, I 1Cs
{EDBRAIS, PUAELRE TSR . HORE RRIRRBC i L — RS,
FE IR 2.4 Jr e Sk E BRI DPPH A HFLERR R,
DABT AR RV B SRR AR R, 35 Bk 236 S N A b 22 il 2 P i 2K
THEHIERREN 50% LAk B, 8 bi A bl
[ 1Cso fH, MIMPTEH £ AL TR AL RE
3.3 DPPH trREIZRIFIME

¥ DPPH IV %5 FH 95% 2 Wb AT B B, 1550 J&
7 2.557. 3.220. 5.154, 8.590. 25.770. 51.540 mg/L — %
51| DPPH ARAEIET, 7E 518 nm P K A4F T I E HROG(H,
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Fig.1 DPPH standard curve (n=3)

3.4 BRI S EE IRIEN

1 A AR IBOR A T 72 G FeAT 2 [R) e B R AR
P IR 2.2 2 P TINE, AR B A A4 BURON DPPH
TEERRM M, LA AR BRI R RS A8 bR, DPPH A 5
RN ABIRERE, G5 2.

M 2() T LA Y, Bl 0 AR B e 3ok,
X DPPH H HIEMs2m kA, WEBRRIG A, 4 A ity
e HE KT 0.5005 mg/mL ZJ5, ‘© X DPPH B3 bR 2% Wi k4
TV, XJEHT DPPH RS — & MEL T, Wk
WS R A MR T, A Pk s el LY DPPH
B SR 2 A, WA, RPN bR R R v
BERE R AR A . M 4kSih KA iR B n e i, FRL
) DPPH H f1 J& 06k > 31 — i B BE, ¥ BR R 0 s F %
B2 W 2(0)a] A H, AR REGR AT DPPH EFR%H
20%~80%30 [ P, DPPH H HH3L7E bR 5 H i B ik i
RIS R, HICHRE 7 A5 0.9904,
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Fig.2 Effect of the concentration of Persimmon extract on DPPH clearance (n=3)
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PUAARE S 2l ICs, LA TPRAN, i T H Al )
W E i, HWE S DPPH BRI LR,
T B 20%~80%3 FEI PN, 2t G R RAT . S7EVEBR Ty
20%~80% i [l N A Lt 7 R, BRI LR
Y=2.0885X+0.1099, 1R %L 17=0.9904, W 2(b) /R,

A S5 A A B 1Cso 154 0.1868 mg/mL.
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K 2,6- U T XTI . UK IR RN £ TR N R 43
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222 AT, AN MR B P AL AN DPPH A B
FLIH BRI . LABUAALRIR B A B Ak bR, DPPH A 3t
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Fig.4 Effect of ascorbic acid concentration on DPPH clearance (n=3)
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Fig.5 Effect of propyl gallate concentration on DPPH clearance (n=3)
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M 3(a). &l 4(a). 18] 5() ] A1, DPPH Y& BR R B &
PR B 3G RTTE S, 24 2,6- U T Hexd F By vk Ji
KT 3.3242 mg/mL, HLIAMERHEEE KT 0.0533 mg/mL, ¥&
B FRRNTERE R T 0.1206 mg/mL B, flifi 1% DPPH &5k
RIE ST, F3 DPPH A HILERRSHIA
e B e R A2 . BT E LR BHT, VC. PG
XF DPPH H B ETE BRI 20%~80% 1 Bl 4 it 1 A4t A4k
e B Lk 5 AR A ¥=0.3792X+0.2105, Y=18.383X—
0.0301, ¥=9.2332X+0.0482, 435K 3(b). & 4(b). Kl 5(b)
Fin, MIRBEE 2 %1% BHT 0.9779, VC 0.9991, PG
0.9996, FHILIMSERPTAIT BHT. VC. PG 1Y ICs1H
S350k 0.7634. 0.0288. 0.0489 mg/mL.

3.6 BT EEFERIENESER

22,1 HIEMEEFRIFER R, BEMERE, 1535
e 10, 30, 50, 80, 120, 150, 200 pg/mL — R AAY
BB TR TR, $08 2.2.3 A @IS ERE, AT
B FIRUE x J i AsdR, WEIFL Y AL ARE il b i 4%
BRNL IR Y=31048X-72668, *=0.9998., %1 T-HRTE
10~200 pg/mL ¥ 5 3 [l N 5 L AR 2 R AT AR C &R

H 2.2.1 H145 19 A M BEIURGRAE 3 0y, I 2.2.3 WAH
ISR, R E TRt gLty &, g A
T P IR & ol 1.65 g/kg, SEIRILE 2,

R2 HRTRETRABMNELER0=3)

Table 2 Results of determination of gallic acid in samples (n=3)

; 4. L RN AR
. HETR  FHEETR
RAE L/ Y
LR HRieke)  SE(gke) @fﬁﬁ
1.0031 1.65
VERLE3i
ey 10031 1.65 1.65 0.50
1.0039 1.66
4 %

KRS, FERR Btk DPPH 3 A
TR BB A AL RE ), RPN 518 nm, S LB [E] Ky
40 min, LA IC50 {EAE MHT4A L7135 RR DPPH H H3E6E J111
MRS, It 56 mBTEMAN 2, 6- 4T 24 H BH(BHT) .,
PR MBR(VC) I FRRINER (PG T H A, 25 3R], H
FiEEHU %) DPPH A 5 BA T RIEM . F kA A Al
I . BHT . VC 1 PG 4 1C50 {54351 0.1868.0.7634
0.0288 Fl1 0.0489 mg/mL H #i & B i 4 EALBE J1 38 T
BHT, {XF VC #il PG. {Hii & mibts ki BHT. VC.
PG g, A ey JOR ALY, B A Mifdiey £
By R T IR B 1.65 g/kg. PRI AT RAEAA A #ii
PEUY B RSB P AAL TG, 1R RARPUA LY e T

RETEEL i L2 A by U b A B 1 T S
SE Mk
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