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W E %6 M#ZEHEEKR, A Folin-Ciocalteau 3 3 % TH R4 % M4 %, # it DPPH & 1 £ K %
Ch HERAEBES ARELEY SAETEE/ AR FEREANEREAREAEY, RSB
SERREALERETLR, SR, FHRRPE LD FROSH A RAN, H MK (91.85:7.48) o
(35.69£1.20) pmol FAE/g, 5 4 S HARE £ R EH (p<0.05) , ¥ FRETHYUS B4 RRT, &
(60.28 £7.98) pmol FAE/g, 5 X A R E £ R B #(p<0.05), FHRTRESHHERELY LRAMREY
AR R, SRR T AR SN LR AL AT DPPH p h AR RN RE RAESH LS
WHREAR A EARBR SHEEFEMAEGL £ R,

XN ZEAREAR SRR RARER

ZHEEYREEE BAEYTENER" Y,
BT HARN M EA RS ER M, FEKRMRE
Z BB E., BETF R (Dendrobenthamia capitata) |
# Hl B (Prinsepia utilis Royle). ¢ & B (Salacca
zalacca) . ML #8 #8 2= ( Padus napaulensis) . 7 # (Toona
sinensis) B F (Docynia delavayi) BAFEEH RWE
g kRS T NMESHEBRKILE Y METE S
EAVNBRSERYR MEESBEA%E HRNE
BMENRESS, BENEA . EL WL OER
R IR SHIRPLIR R 1 ThRE .

¥ % B (plant polyphenols) 2 I~ Z ¢ # T H
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1 HREFE
1.1 REH

ZEARRAKR  ZRRAEE A MR A L
KA HEREWL FaEEREHRAT S,
BETRBLTZEAERE FRARBXT=H4A
BT MERR HERWETERM.

‘1.2 XERH

1,1 B 2B E (1, 1-diphenyl-2-picryl-
hydrazyl, DPPH ) | Folin-Ciocalteu iz, ] . Trolox, sigam
AL = mkonE B =88 (2,4, 6-tris (2-pyridyl ) -S-tria-
zine, TPTZ) 2, 2-B% 4 -XU-3- 2, 2 3 I W 0k 0k -6 -1 R
(2, 2-azinobis ( 3-ethylbenzothia-zoline ) -6-sulfonate,
ABTS) =R ZBR(TCA) .FeCl, \H,0, . FeSO, . i ¥F ffiL
%, bEREEARERBAERAE WRR.ILE
R, At o 8B A= Wy £ AR BT 5% B At i 2 o 4
R
1.3 SKEEH

UV-1800CP 285k 43 )6 B3t , b ¥ 335 5 AU 3
AR FRES2AA R RN, LW IR A SR
J73FA2004 s F oy K, LFHE B T A R A
TDL-5-A B.0oHL, B R 2 (U8R ; PHS3E =¥
B pH it , LB ERZUSARAH,

2 KBH

2.1 ERmMmAE
FEGHETR. KR EFHER EAEHE . FH



RIUEBR Y, RERETH, A -24 CHRE
/o
2.2 ARMESHMNRESHOBRRSE

53 LR 6 MUK RBTE S HERFREL 1.0 g, A
EBSB 0% NERE, 8.015 HiE, AT B S B
A4, R IIA 4 mol/L NaOH ¥ /K 8% , ¥k HCl
W pHER 2, BLER LR, H V(LEE®R):V
(ZBRZBE): V(ZBE) =1: 1 IRB3 K, BHFH
H EZREET PEEFHIESZHALEYH
R
2.3 sEHeFMUE

Z & 8 % F Folin-Ciocalteau 58 , BK F &
T RBREEBASYHEER 0.5 mL, flIA 0.5 mL
Folin - Ciocalteau X7, 3T & % , I A F1 NaCO,
B ANIEBKZE BERE 10 mL, RS, E
1B T # 565 B 35 min, F 4 000 g 34> 10 min, B
BLEERT 725 om THERCE, ARERES
BRI AE M B LAPTSHER 0 A5 o i 52 B 3
RN

y= 1.289 % - 0. 003 (R*> =0.998 8) (1)
Ky HREE,x IR E (pmol/L) , B8
ERUMBRIT IS RS L ZHEETHA
B2 K 24 & (wmol ferulie acid equivalents(FAE)/g)
2.4 HIEULEHATR
2.4.1 DPPH A ARy M

Ay HUBC 1 mL Ry &, %50 4 mL DPPH HBZ %
WL RAREE, EERAL R R 10 min, RG7E 517 nm
THAT AW, R IR HE & T DPPH 5 &
W B BE . ) P BB MR 4 AR o M R AR Y
B

y=451.75x +32.31(R* =0.998 7) (2)
K.y DPPH A HEERRBE S, AR IKE
(pmol) , B EFEREESIRARA 1 g B P FTEERRY
248 (pmol ferulic acid equivalents(FAE) /g) .

[(c-e) - (s-5,)]
(¢ ~¢cp)

K dr:s K 0.5 mL B ALIRWHN 2 mL DPPH HIBEIR
Wiss, 2k 0.5 mL A FOHLIR BN 2 mL B ;e R
2.5 mL DPPH F BE¥E Wi ;¢,08 2.5 mL A BRI
2.4.2 & TER/ A AR (FRAP) P
FRAP V5 W) %% HER R 10 mL Z BR ¥ & (300
mmoL/L,pH 3.6) .1 mL FeCl, + 6 H,0(20 mmoL/L)
11 mL TPTZ % # (10 mmol/L) , 58 5r iR, ] & A&

DPPH g A E e %/% = (3)

FRAP {5 »

SRS RES A 3 mL FRAP R KR &, IR
SET 37 CTRE 4 min J5F7£ 593 nm fl € WA .
JRARPEAT v Al 2R 31 FRAP iR R E4LRE 1. A AR
BRI SR 2 i AT HE il 2 AR E T RN -

y =6 240x +0. 000 5(R® =0.998 4) (4)
Kby HRIEE 2 H FeSO, B E (mmol/L) , 38 JF
TIRE g kS Fe’ " ik BF 4 & (mmol Fe** equiva-
lents(FE)/g) .

2.4.3 EREAAE A A E(TEAC) P21

ABTS' - THEW %% .4 ABTS(17 mmoL/L) 5
ERBRH (2. 45 mmoLl/L)2 MAEREFARBIREG , B EH
ABTS " - THF¥.

4B 100 pL ZEPHEERE WA 3.8 mL ABTS ™ -
TAEW, Z1R THE 6 min J5F 734 nm M € ROLCE,
F S 2 it B ABTS® - WEREE /1. A A
Trolox £ HIARIE 2k AR HET RN :

y =103.95x + 1. 566 3(R? =0.998 4) (5)
KH:y R ABTS™ - FBRE, x K Trolox By ¥k
(mmol/L) , B HEIERRAE SRR 1 g K& Trolox iy
4 & (wmol Trolox equivalents(TE)/g)

ABTS® - ¥ % %/% = (1 _i_‘i)x 100 (6)

HHF:s 5 100 pL Trolox HW + HmHE/E K 3.8 mL
ABTS" « THEWi;s, 2 100 pL Trolox W /N 3.8 mL
ZBE;e NFBE/GR 3.8 mL ABTS® - THEW; e, A
3.8 mL Z#E,
2.4.4 ZR#AAE(RP)H

SRR 1 mL Z BB INA 2.5 mL B EREE
ZEWRYEWR (0.2 mol/L,pH 6.6),2.5 mL K,Fe(CN),
(10 g/L)EW , Fo /R AEETF 50 CF AL 20 min; i
A 10% TCA ¥E#, T 4 000 g &.0> 10 min; BX B &, 0
A2.5mLEBEFAHMIL g/L FeCl, I, T 700 nm
WE WS AR ER MR T ER RS . MR

MR 2 Hl AR vE T FE N -
y=0.080 1 x +0.157 9(R* =0.991 6) (7)

Ay HWROGE « R HUIR ML BR ¥ BE (wmol/L) . if
BRESIFRE ¢ MR PPN AR 1 2 & (pmol ascor-
bic acid equivalents( AAE)/g),
2.4.5 FEAL(H,0,)FHme oz’

4y BIBFF W ¥R 0.6 mL, T A H,0,, R 5 WA 45
mmol/L BFERZE AWK (pH 7.4) 88 /5 B THEAL7E 30 C
T K BE 40 min, F 230 nm 5 W , FHAR 35 4 AE i
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KITENELEERE N MAMRRS H A7l
&AHETT R

y =47.338x +32. 772(R* =0. 998 4) (8)
Ry 4 H0, RN, » HITHBRIKE (pmol/L),
HEEFRENRRN g HATRARZEE (pmol
ferulic acid equivalents( FAE)/g) .

s -5,

H,0, 4 B %/% = (1 - )x 100 (9)

K :s RGP IA H,0, M BERR 2R vh I ORI
sy N ITERBR VS B A BERR R v A BOE B 50 O
A H,0, BB I BOCBE s 0, W BEBRZE W

3 &R

3.1 sHamiMUE

MEIAUEH,6 AR BZHIERE
W REKER, X3 (91.85 +7.48) umol FAE/g, B &
B BEAMEHERZE, X5 (0.49 £0.016) pmol
FAE/g, MBFRPAIFEELS B & B A (60.28 +
7.98) wmol FAE/g, 5HHIR ZHR K R HE
MEHEEEREE (p<0.05); FHRTREEH
4 B35(35.69 £1.29) pmol FAE/g, 5 HAh 5 #AkR
VHFEXRBE(p<0.05),

WRIBAE AT . BRI RSN, HA S MK RSP EESBARS
2.5 GitHH

FIESEER 3 K, KA SPSS 22.0 K&
Tukey J7 ¥ # 1T ANOVA Siit 4347, W BB LU

EBMHERERBE (p<0.05) , HFHFHR GH
FRUEERTIBHESHISBERTREGEH K
RAMEHAERTREESHRIBNTRESR.

(F¥ME £ FFERE) TR
£1 cHARPHEBER 845 : pmol FAE/g
Table 1 Total polyphenol contents of six species fruits
HHR ZHERR e g R HERSE ST R HiER
W] I 2 B 6.1510.11a° 7.21 £0. 433’ 5.98 +0.49a' 0.19 £0. 03a’ 60.28 +7.98b* 56.16 £6.27b>
BAE® i.54 £0.32a' 6.28 +1.70b! 11.02 1. 06¢? 0.30 £0. 042" 1.29 0. 514’ 35.69 1. 294!
¥ 4. 7.69 +0.41a,b 13.48 +0. 1. 94b 17.00 £ 1. 54b,¢ 0.49 +0.016a 61.57 +8.27d 91.85 +7. 48¢

BRI PEAAATERFEREE(p<0.05) , BARRARFRAERBEE (p<0.05), X2 H,

3.2 DPPH HH1 EBRES

A2 AN, 76 KRR, BRKREPABFRL
@ixf DPPH B EE R KB, B (39.65 =
2.49) pmol FAE/g, 5 Ah 5 /KRB FAEEREH
(p<0.05) kR P@A LB DPPH A i EF K

KRHGHEERBE (p<0.05), BREFHERIN, HA
S5FAKRTAIEESBME S SHX DPPH A f#
BEHRENHEAEREF (p <0.05) , HPHKR,
L2 XY B TR o o] 3 4 £ By X DPPH B i £
BEREIRTRGEEH, FARNERRTIHRES

B B3R, 355 (31.92 £2.44) umol FAE/g, 53 At Ey%f DPPH H i RFREN DT HEE B

F2 6MARNEEHAANEEN

Table 2 Antioxidant activities of polyphenols of six fruits

HAMLEN E4.] HHE ERE R R HEFZE WEFR BHRE
DPPH B HIEERES/ T REER 0.96 0. 182’ 39.65 £2.49¢> 8.10 £0. 34b' 5.66 0.10b? 0.95 0. 07a 2.42 £0.79a"
(pmol FAE - g~1) BAER 1.70 £0. 2a° 13.80 £4, 43b' 31.92 £2. 44c* 1.88 £0.004a’ 0.20 +0. 154" 3.65 £0.16a’
FRAP/ AENEE 13551 £16. 104 48.36 £7.29¢2 13.80 £0.65a,b>  27.55:15.28a,b'  56.27 £9.78¢? 1.24 £0. 086a’
(mmol FE - g~1) BLER 11.27 £0. 24¢! 28.09 £1, 844! 2.96 £0.63a,b' 4.92 +0.45a,b 5.34 £1.29b! 2.28 0. 39a°
TEAC/ LR (81.09£30.36b 105464 £85.76d° 29.35 26, 18a2 145.70 2. 53b° 150.57 £5. 69b° 824.21 £46.87c?
(ol TE - g =) BLEH 4.81£2.23a' 156.68 +22.55¢" 0.45 £0.04a’' 58.68 +0.19b' 21.56 £0.17a' 171.41 £6.41c!
RP/ ARUEEE 3.82 +3. 774" 46.16 16, 20b? 7.13 £0. 194’ 74.50 £7. 68¢? 147.20 £9, 93¢* 46.02 £0. 40b'
(wmol AAE « g~ 1) BAEM 0.58 +0. 102’ 24.75 £1.81b* 16.57 £1.37a,b? 7.31 £3. 344’ 13.43 +11.03a,b' 122. 50 £9. 45¢°
H,0, 5881/ AEHEE 2258 £0.96b° 25.91 £1.11b% 3.40 +1. 84a’ 37.93 0. 594 31.64 £4.142.91¢” 0.98 £0,01a"
{umol FAE - g7') BAEEH 10.24 £0.24b ¢! 2.13 £0.091a! 3.49£2.16a,b' 15.26 £0. 04! 2.15 +1.41a' 15.34 £6, 24c?

3.3 REFER/ALEN
6 Fik R, F R R PR LB Fe' TR AE

NEIR(E2),KB(135.51 £16.10) mmol Fe’* /g,
SHA S MARYEFERBEER (p<0.05) , BHKE
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A Z WXt Fe’” R IFAE SRR, 55 (28.09 =
1.84) mmol FE/g, 5 HMKRH LR BEER (p <
0.05), BRHEERZEIN,S HMKRPABEMES S
Bixf Fe' RRREI R MBE LR (p<0.05) , HF
FHR BHRR ERAGE TR P B ESEHX
F ' RERNRTREEZH, EHRRTHELB X
Fe' ' RERES /DT RELH
3.4 BEEWREAN

6 FkRS, ZREPABEESEB Y SHELRE
FEIE(F2),35(1 054. 64 +85.76) pmol TE/g, 5
HAits MKREHFAEERBE (p<0.05); FHERP
BEZ WK S AL EE T BR, A 3A (171,41
6.41) pumol TE/g, 6 /K RF A BHEMBELZEHY
EREFREE, ANHEEZHMYATEKEIREKX
TRELM(p<0.05),
3.5 EE#EH

6 FKR A, R RO B 2 B LR B
BB (#E2),15(147.20 £9.93) pmol AAE/g, 5H A
SHKRYFEERBE (p<0.05); FHERTES
L%t RP & JF B8 77 B 58, 7 3% (122.50 = 9.45)
pmol AAE/g, 5H A S /K RMHFAELZERE(p<
0.05), BR&EFRES KRPAIEHEMESLHE RP
HERERE HPEZHRE HERENGETRE
AEEEMY R, BERTESSH, WERMER
R RP BENTREZH
3.6 TEUSHEREN

6 MkKRS HEBEFAIBEELSHNTALS
EREE BRI (3 2),15(37.93 £0.59) pmol FAE/g,
5HA S MAREEEZREBE (p<0.05);FHR
hRAEZHMT AN S FEREE KR, KB (15.34
+6.24) pmol FAE/g, 5HERIR . BHKR MR RFG
BRTFRHFEEF BE (p<0.05), BRIEERIN,H
fibrk 5 T BRI S £ B i S AL SRR AR 1 38
ENELREE, KPFRR SR XGETRAOMEE
MEPABEZHHTELEETRENRERTR
LB (p<0.05) , AEHERDT  BAELZHHNITEL
ABEBREHBERTAEELSH(p <0.05),

4 ¥

BRABET SRR ER HERE BERTR
MEBRTABEHZBANEESH, BATABEKES
B BRELSHAEEHNSE, BHERTESHME
SEBMEEER, 5 (91.85 £7.48) F1(35. 69 =

EFEHFER

1.29) pmol FAE/g, 5 HAM S fAkRBEALRBE
(p<0.05) ;Bx BAKFAh, Hofth 5 FpK R P AIHHES
B as ZmEREREE (p<0.05),

FIF 5 Fh ik ST E AL TE P I R R X 6 Fhok R
h 2B G W AT T LRSI, R 6 Mok R
HEAREHHELERE. EERTEGESBHNE
FREN BHMEALBOILELEERENES, £
KEFRAESHNEE TEE/ P EILEE S BR,
ERPEALEY DPPH HHEERE I RR. £
KRB R B8N RPLE/LRE ) DPPH g B &
BRENERE, FRRPITHEEZBNEE FRERE/
PLEILRE S BGR  EF R A E LB K IEFRES
BB HERFEPREESBNSELEERENR
B, WHAKREMWMEARISEHMERE ZHF
EHAKRBFE —EHRF
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Comparative study on the phenolic contents and antioxidant
activities of typical fruits in Yunnan province

LUO Heng-guo', YANG Shi-hua’, LI Qing', LUO Yu',
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ABSTRACT The total phenolic contents and antioxidant activities of soluble polyphenol and insoluble bound poly- -
phenol were determined in order to compare the differences among 6 kinds of selected fruits. The total phenolic con-
tent was determined by Folin-Ciocalteu method, the antioxidant activities were evaluated by 2, 2-diphenyl-1-picryl-
hydrazyl (DPPH) radical scavenging activity, ferric reducing antioxidant power( FRAP) , trolox equivalent antioxidant
capacity ( TEAC), reducing power (RP) and hydrogen peroxide (H,0,) scavenging activity in vitro. Results showed
that total polyphenol and insoluble bound polyphenol contents of toona sinensis were the highest ( respectively 91.85 +
7.48 and 35.69 +1.29 pmol FAE/g) ; the two {ractions were significantly higher than others (p <0.05). Soluble
polyphenol contents were the highest in Dendrobenthamia capitata ( 60.28 +7.98 pumol FAE/g), and was signifi-
cantly higher than others (p <0.05). The reducing power (RP), hydrogen peroxide (H,0,) scavenging activity and
trolox equivaleni antioxidant capacity (TEAC) of insoluble bound polyphenols in Toona sinensis were the highest, the
trolox equivalent antioxidant capacity (TEAC) and DPPH radical scavenging activity of soluble polyphenols of Docyn-
ia delavayi were higher among 6 fruits. The results showed that the antioxidant capacity of polyphenol may be related
to the variety of fruit, polyphenol content and phenolic compounds.

Key words Yunnan province; characteristic fruits; polyphenol; contents; antioxidant activity
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