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PH K B-ERIRMIESE O MR ERIZ i LEE TR E

it sty BRIGHE SReEl BEET
RS RHASE B

HE

AEFE F BRI pH R B-EE RIS S A SR B ZE B 2 KA MERE AU 48U b
RE AR o GERBUR » ERVKERWIH » KRR Z S Tl 2 HE SRR
Sy Ry 62.4 + 0.4 7 37.7 + 0.7 (mg GAE/TSC g)(p<0.05) © kBSR4 w2 5 K
FARREE 43Rk 13.1 0.4 K 14.6 + 0.7 (mg RE/TSC g) (p<0.05) = {F4E4EZE C &
b RGBS SR P s 7.4 £ 0.1 52 5.9 £ 0.1 (ng AAE/TSC g) - ELiEH
B DPPH EH EHE BT - REGRREE SRR » 537 7552 0.7 % 67.8+0.9%
(scavenging effect %) = [A formic acid FELZLHURE pH (E EORIIREI &2 B-EERKS (B
CD)E{TALEY - 458N - pH %% 3.00 B - RPVRBIRE > A MERE Y
EHRERIAEZL TR - GOSN K42 C < IR 0.05~0.5 % B-CD I » 7K MEEE
HUW) 2 4826 ~ SIS Fedfe e 22 C S B RE MR - 1F 0.5% B-CD IRJIES - 4%
%Il AT ARSI RR - 73 BB AN 57% % 81% » ARENE b o3RS AN 91% K
126% - EAEZR C 7y AIHg N 108% Kz 102% - [FHFtdzis DPPH H HHANEFRAE ST o Lhig
%L pH T4 B-CD HE LB i E BT E(bRE TT 2R » SFERANN 0.5% =R
B-CD 28U » i i %e pHBUR -
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The effects of pH and B-cyclodextrin on the extract efficiency and antioxidant activity
of water extract of citrus grandis(L) Osbeck peel were studied. Results showed that total
polyphenols of water extract of unripe fruit peel was significantly higher than those of ripe
fruit peel, 62.4 + 0.4 and 37.7 £ 0.7 (mg GAE/TSC g)(p<0.05). Total flavonoids of immature
fruit was significantly lower than ripe fruit, 13.1 + 0.4 and 14.6 £ 0.7 (mg RE / TSC g) (p
<0.05). On the vitamin C content, immature fruit was significantly higher than the ripe fruit,
7.4+0.1and 5.9+ 0.1 (mg AAE/ TSC g). Comparison of DPPH radical scavenging capacity,
immature fruit was significantly higher than the ripe fruit, 75.5 + 0.7 and 67.8 + 0.9%
(scavenging effect%). The effects of pH value and B-cyclodextrin (B-CD) on the
compositions of the extracts showed that total polyphenols, total flavonoid and vitamin C had
the highest extraction efficiency at pH 3.00 for immature and the ripe fruit. Adding 0.05 ~
0.5% B-CD, total polyphenol content, total flavonoids and vitamin C significantly increased
with B-CD. In 0.5% B-CD is added, the total polyphenol content of immature fruit and ripe
fruit, increased by 57% and 81%, total flavonoids increased 92% and 125%, respectively,
vitamin C increased 108% and 102%, respectively. Except the extraction efficiency of B-CD
significantly increase but also improve the DPPH radical scavenging ability. Compare the
effect of adjusting pH and adding -CD on the radical scavenging ability, found that adding
0.5% B-CD was much higher than the adjustment of the pH.
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ZHIE

T e R (citrus fruit) KER 7 2 ERRIEY) - (FHMEERZ - 7ER
Bt~ UKeh ~ ERFEmNEREERITERE L TR - RADIK - &
KRAEEE R A EH R - SR H & M E (L2 (phytochemicals) » H 4]
5 = B (flavonoids) ~ #E4E 3 C ~ JHEHZE &) & (carotenoids) k185 5 v 22
(limonoids) <& 1447 (Ladaniya, 2008) - MK R =R CH R E A HIE
b~ DUbERK ~ DURE R fisd R Fd 1 (Bocceo, 1998) < ot hesperidin w]{ie i KRz
AMAEAYHE T (Park, 2008) - #EfE 2R ( limonin ) E5637 o] £2 & ZERE H K2 i
(Glutathione S-Transferase ; GST ) HY/EME @ [FR(RR(LE M fERE ~ 284 (Lam,
1989) - HsEIE/ KR H 2 aEEEH - LiEKEHERZNAEHRANZE
o rabrEM A 7= 2 (Rice-Evans, Miller, & Paganga, 1997) -
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Wi U ST » BRI - EOUREE RIS - 50
E OSBRI R A b R KR AT A (A
FEREHUATE  » ZEBIRATHE (Babu & Kaul, 2005) -

B-ERRMINE & 7 (i aMEF & - RERIRFP R BABUKMEANRE - SNERREER
EUHR/K M (Astray, Gonzalez-Barreiro, Mejuto, Rial-Otero, & Simal-Géandara, 2009) -
IR E &P B &L &Y (inclusion complex) - 3% hesperetin k.
naringenin 7 &R S KA L2222 E 142 (Tommasini et al., 2004) - gEE rutin LR EL7E
&Y FEFEEGBRE T R Z BRI R - (REDLRLEE
(Nguyen, Liu, Zhao, Thomas, & Hook, 2013) - H. B-EiRHIEE Ll s K T &l HE
fRaE » FUA By IR MRS & 15 BR MR ER 55 1 728 42 /K g [ FE (Asstray, Gonzalez-
Barreiro, Mejuto, Rial-Otero, & Simal-Géandara, 2009) - 2 Tl 5t 45 ZAE 22 HUE TR
hrZEEEE pH ERYEE - e MRS IN(Yoshida, Kiso, & Goto, 1999) -
BEATFHFEEE pH AT3G e S e £ 22 RS B B e R Ay 22 e 1k -

HRBVKREARIE - §FENERRSE - BREREIER ATELHE
Girpgg(Ye et al, 2011) > SREHBE/KRRERAZKR - WHEEHAYFE
2o FHCRBCERE - FrE AR EERE VAR > AR > NEMR

o AEZERUBR KA 2RI IS - IREiE R S L S VIRVIRER o SUAHT
FEEFEHETAE pH ORI EIE B-EGiR IS S O R R R A 2 B AE E
o SR REHAR S TR ~ SIS R A 3R C I PREE SR e i R bLRE TR
& DRitamERAHZ2% -

A~ MR

— ~ B ®UfE (Sample preparation)

HfhPRE R > 7> RoRPARGR - RARZEREGAMHA ZHRE
%Y 200~350 9 © lif74UEE 40~ 60 g - RFREGERIEH ZRE > HELY
1500 ~ 2500 g > fili fZ4VEE 140 ~ 240 g » SRA7 F B EINRE (flavedo) RTH 73t AL EZ
(albedo) - FNFLEZ P HURIE LY 20 ~ 30 mm -

15



.~ ZXHY(Extraction)

RRZEERIERE 30 FOTHE(R > FREL 100 g 72500 1000 mL 377K - BGR
HlZ (formic acid)sfi%E pH -~ BURIIAFIEZ B-CD 1% > #fkamE A 5 L [BIJE3
P T25 8% - SBEFELL 15°C LAlKIEER S Ak - T — (BN (90 57 §%)
TEERARHL - ZEHUARAGEIENIE - BREmi-18 "COrfF > W — N SER T -

= ~ 2 5TENAIE (Determination of total polyphenols contents)

% H Folin-ciocalteau colorimetric ;% (Singleton, Orthofer, & Lamuela-Raventos,
1999) » FEALEY 125ul A EBEET-/K 0.5ml =& EA1EE4) > A 125ul 2N Foilin-
Ciocalteu phenol reagent » JAZ0f FEFEL 6 478#1% > 1A 1.25 ml 7% NapCOg3 > fill

A I ml EBr/KEERSE S » RERE 760nm U - FEELEA e T5E
(gallic acid) - #8213 A mg (gallic acid equivalents)/g (total solid contents) F7 °

VY ~ BEEEHIE (Determination of total flavonoids contents)

A 250pl B2 » B A0A L ml EKEEF7K - FALA 7501 5% NaNOy J&4] » R =
L NEFE S TR 0 A T5ul 10%AICI3 > BFE 6 srER 0 A 500 ul 1M
NaOH » DA EE T KR 4& B85 By 2.5ml > JJIE 510 nm WHE(E o DIZEFH(rutin)
R N o ZEE SR DA mg (rutin equivalents)/g (total solid contents) 7 ©

H -~ #E4FE CHIE (Determination of vitamin C contents)

HY 1 mL fYZEEGREA0A. 1 mL 0.2M NaOH &% @ J&E411% » il A 1mL 0.1% 4-
Chloro-7- nitrobenzofurazane (NBD-CI) 7 i /&5 » # & L 50% A [ € &=
10mL > JH] 582nm I YE(E o

75~ Jakk DPPH B HEREJTHIZE (Determination of antioxidant activity)

275 Shimada % A (1992) 17575 - Bean&E & e Mikes > B 1.0ml > fIlA 1.0
ml FriEfd®! 0.2 mM 2,2-diphenyl-1-picrylhydrazyl (DPPH)H liE)50% » JE&4 »
FEZR MAFE 30 Jr#EfR o I S17nm BoB{E (Shimada, 1992) - jEERRET R
THIAZ:

TH 2 (scavenging effect) (%)=((Z5 H4H As17nm- EEGLH Asizam)/ZE H4H A sz

2m)*x100%
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1~ &zt (Statistical analysis)

Bhids & — EEREAFIIEEEE R (mean + SD)FRoR - R EIRV4RET
St EAH SAS ftgg (Version 2.1.40, SAS Institute Inc. Cary NC, USA) #1T
ANOVA 53t o SF35{E 72 52 7 B 2 LB =020 S 350H1 B (Duncan ‘s Multiple
Range test)f@E » #1E /KAE p <0.05 -

% - SRR R

\

— > BRVERRE

T EERET > RIRE IR LR pH(pH 5.0) F2HL - AU M A1 ZY)
ZHE T R EERCEE > RIERESNEIUR - (RIFEH 66%K 25%
(p<0.05) » {HLRIHEH & ERIEHER SRR 11% - [EFTE(ERETT FAR
RERAER 12% (p<0.05) - Xu F2 A3 FRAERIFH R ZR B PR E iR 2 B i
(Xu, Ye, Liu, Ma, & Chen, 2008) - {EAE g A HEIAVEES o FEE/K R
wifl & 8L RNFIEERRER - GREE/KRAIN BT R D
(Ladaniya, 2008) - {£ H Al SR 5z th Al AR S A AR - LI DAL i e S 1 (] [ e
{EEVIHTRIE » 7 RERR RS 5 RUHIE T /AT IS R 72 52« — A£G R e e el
TORAR Z LR CERETE - BEEREVE S R/ (Ladaniya, 2008) » 4
BFFE L AHIEIHYEEES - Abeysinghe A\ EL#EA [F] an i KA [FIER AL Z A RE/K R Z
AR C o~ M R BT E M 2 BT - EREHEEER C ZHM
JERE & infR LR T A TR ZE S - (Abeysinghe et al., 2007)

— - pH HIRE

LA formic acid S5O 2 pH 2.0 ~ 3.0 f 4.0 NAETAHL » AREHEEHAE pH
5.0 > &KHIEAFEEL 90 4388 » FHFR—&EFEUR > DL pH 3.0 BEfTEEIT - EARHE
SRR ARSI Ty - SO R4 & C iV ] AU E B S A A pH >
HEEZ pH [#(K > B4 (p<0.05) » {HTE pH 2.0 HFE#E, - R > FEPIE
{BREST L AAEEIRYIE - B pH 5.0 Lh#g - 75 pH 3.0 [ » REGHRBIRGRE ~
BT BEEREREEZECEE KRG 10~36% - 45~68% K,
66~39%(p<0.05) - ZZH{W) 2 DPPH H FHELZEERAE 177 A58 111 14 K2 20%(p<0.05) -

=~ &5 p-CD K&
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LU 0~0.5% B-CD AZERLR T » 4% 90 Sr$E#EH1% - ChEH n IR MEAEH)
LT - A EEIRGEER C AR ERNR TR R R &
P B-CD JRERVIEINMEE I1(p<0.05) » #8Z chy -~ B REERCE
SRR A 57~81% « 91~126% K, 108~102% - {HiiEALAE S A8 15~21% o
B-CD H&stE R NE L EiKME » SMEBEFR/KME: - RIS 22 A4S R A SERE T
br T BEAMIKEESS - W EA EEIRERCR - AW AN B-CD #2AH
WS 4SS TOT ~ REE ST R 4 2 C BEELR » (HEAAE S LA IR - 1
AL - HATRERVIRIRZ BN 3 2B b&Y) - 1 p-CD FrfRkay
B {LEP(inclusion complexes) ~ fifie H FHE:RE JTFE{RFTEL - Nguyen 2 A LA
rutin A5 > JERK rutin-CD #4414 DPPH [ iR IRAE i E s B - DL H
NMR S EssiE - 90 RaEiE B A Bl ABRIREIRE h2e 3y - RkiEE
EERE N rutin CERFT & BOMERS AP i (Nguyen, Liu, Zhao, Thomas, & Hook,
2013) - Liu 2 A DL flavanone RyEl7g %52 » 45580 » BRIRIBIRE 2280770y side
group FTREA flavanone HY B ERIP R G » IR EE & YIMIEERE(Li, 2012) - fEAHT
Zerh R A R DI EA R 40 rutin SEHELL S TECHERE A E &Y K JERCIE
G > AL - ATREE BER EAY-OH 1 B-CD PR GESE » FTiEp AV E » HEL
EZHRBEHERNDEAE KRB R YR IDmH mn-

VY~ 3HEE pH R p-CD HysZ%E

FH_E AR — &GRSR > FEAZHURE %L pH 3.0l (Rt i - DApH3.0 T >
LTI EIRERY B-CD » MET2EEL - 4553140k = » PLBOREREE pH &7i0 B-
CDWf - #REch  RE=FEELRCEERRNE S I 10-82% -
131~138%J; 132~107% > HEE(LRESIHE NN 18~23% - FfLFIAl - [FIRFEH%E pH
FRin B-CD > B/KEME AR IS bV E Z REERUER I 2 A TIRCHE - HEb
ORI 0.5%ERE B-CD 23R - S Rai%E pH CR - HIFNESZEAE R
PREHUAR - AEARAEEHEE pHIG 2 pH (%Y 5.0 » Z2HRPEME - $H 2 el B
BRI -
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AHFELAFEEE pH RGN B-CD MREERUER T - 455K > £ pH3.0 KR
0.5%B-CD B /A ME I 2 H e HUAEZ ol ~ SRl R R CaE > Hi
TR A NIEGCER - AT RIS EHY B-CD BEREHFHEE pH - HTE
DUKZE A ZEHURE T » BT AR R AR BE e VIR - BEAE R Ay 2%
SInE > BB EEE S E BEXRRE N ZHEL/ET - BRKEMZEE
PR A SR - Al ek EA B H SR bRy > DI InEAA > 7R =E
SEE BT -
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