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Recovery of Polymethoxylated Flavones from Shiikuwasha
(Citrus depressa Hayata) Juice by Using Solid Phase Extraction
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> —29 % — (Citrus depressa Hayata) &,
A SIS TR SN0 B D
FYTH B, EFE, =TTV —ITRY AN
TIRVE (PMF) Tha/ELFY, 27 L
Fr, vxvEF Y (Figl) NEBEESHINT
VBT EPHSEMTENTVSY, KT, /L
FFFAT GBI RIR L, £ < OEHRR R
HERENTED®T, BIETHDBR O UEER R
T Twna,

Fig. 1 Structures of polymethoxylated flavones
Nobiletin: R,=R,=0OCH,, R;=H, R,=OCHj,
Tangeretin: R,=OCH;, R,=R;=H, R,=OCHj;
Sinensetin: R,=H, R,=0CHj;, R;=H, R,=OCH;
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HRETRSLE A 5 AT LTt Oz vz, ik
R 6 (A~F) &, —MRICHHETHEL TW»
=09y =Rtk Lz, JELFV
LRV LT VEHEMER TRz, Ty
37 F a2 ORGSR Z Y, Z OO
Reflad 3z 7o, HEA L 2@ A —F U
V%, Sep-pak Plus C18 cartridge (F23HE360mg,
Waters ) 35 X U InertSep C18 (C18), InertSep
C8 (C8), InertSep C2 (C2), InertSep CH (CH),
InertSep PH (PH), InertSep CN (CN) ( 7& & &
200mg, GL Science #) Z w7z,

2. EEmEEEZRVEERAR (T, EE#HE

HERAR) DR
(1) A Eafim & AEHH A 2 — VIR OMET

BRTATRIE, RyEtR3.0mlic = %/ —)L7.0ml
ZWMU, @FPHE (30min) Z 17w, &0
538 (5000rpm X 5min, 7 — 7 )b b v TiE.O R
4000, AMFHPEES) %O FEE Uz, ilBRiai
ZaAVFa4vazrg (AX/—N20ml, XNT
/Kk3.0ml Z i) % D Sep-pak plus C18 cartridge
2, FNZFh025, 0.5, 1.0, 1.5, 2.0ml 7 i@ i#H
T, K2.0ml TR LIz, XX/ —)iEhk (O,
25, 50, 75, 100%) 40ml CT&AH L 72 — 77,
BRI A 70 ) YU T 4 )V R — (IREkI T
045 m, ¥)ba—A7+t7—h, Advantec®)
TIEE U7z & O B GRS (DUT, B
HriX) & Uiz,
@) EoErs LA O

AR E U CIRBERAZ T AR/ — VAN
% T & OMICEFEDTAHIC DV T & [ O LLig
Fiiolze SHRIBRED A X/ —)LIATR4.0ml TEIIY
U7, (1) oo E A Al AR A ik O i i
ot BREEBEL LT, =&/ —)V:K (6:4),
IX/—)V:K (911, YraaRrRxy, Y0
OAZY K (4:1), r7aaRrRRY A%/ —)

4:1), 7 by NFYY (64), 7LV AN
FHrik (965), TRV AFHY: AR —
U (9:65), £V TFair)ba—), £V 7a
EVT7 IV a—)b K (4:1), YAFIVAIVKFY R

(DMSO), DMSO: 7k (4:1) =iz,
(3)  EEEEOEEE

ARl AR B TA R 1, BEEME A — Y v Y

(InertSep C18, C8, C2, CH, PH, CN) Z H
T, igARZ 2ml@ L, REOBEHHRIEIC A X
J —)VIRHR100% 4.0ml 7% V7= DIA R, wisE() o
AR AR BRTATR DR L &[RRI TV, I— Ry
VITEIR L&k e Uz,

(4) et AH 72 F U 72

[ AE i AR BR VAR 1, InertSep PH Z W C, i
HRARTHEIOR) 6 Fl D FRBRTA TR 2 2.0ml il L, A2 DA
HHREIC A 2/ —)VIEH100% 4.0ml 72 Fuv 722U
W&, HTEE (1) oD [EAH Al H AR BR VA T D AR & RIARIC AT
W, A— MU S LTS e Uiz,
(5) R & AR RO B R

A R BRVA T L, TR AR 6 F 2 1045
L CTHiTAL) & [ARRIC 8 U 738014 72 2.0ml
EUTLIANE, HiR@) 0 E R KB AR DI b
[FIRRICTTV, A= B U IGER LTz e Uiz,

3. HPLC stk

LC-10ADy ¥V —X (BHEUERTED ZH v,
#1715 LI LiChrospher 100 RP-18 (250 % 4.0mm
id, Riff5pu m) ZfHAL, 45 LEE40°C, BHE)
g A%/ —)V:10mM V) Vg (7:3) ZHWV, i
J#0.6ml/min, & H K% £340nm THHr 217 > 7=,
FBRVA T P D % PMF O [A] 2 13 A2 HEPA TR (0.5mg/
mD ORFFRIE & DRETIToTze TXTOMHE
RUF T AR (n=3) T LTz,
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1. HBRBREFRELBHA 2/ —IVREDRS
PMF O [EAHHIHIEIC BT, MY akBriA &
faik & A%/ — VIR %A Uz, Table 1145k
/5ik0.25, 1.0, 2.0ml &ffL, 0, 50, 100% X X
/ =)V CTAH U7 BR & Rl I ERBRIA T & B H )
WX D& &7z g U 75 3172 /R Uz,
EEINXD / CLF, BT LFY, VRV
Y FUERIETNEN24.2, 204, 2.4mg/100ml
£72D, ThbOfE & & E R EBRTA T D PMF
Rz U, WAk AnE720.25~2.0ml &
L7zBRiC, J1— bV Dzl & & 7zilBrram (DL
T, B whic / € L F >~ 1d0~10.6mg/100ml
GENTV, ZTOBA— M) v IR LTK
(LA, we#k) Hicid0~1.7mg/100ml &% H
ENTWi, BEHEBEZITo 2 A X/ —)V100%
VA I 1X3.3~4.7mg/100ml & A B 5 1
Teo ERICZ T LF BV, BERHPICIE
0~7.6mg/100ml, 71—~V v JFEHKHICIZO
~1.2mg/100ml, HHEREED X % J — )UK
HIC 132.5~4.7Tmg/100ml B TN, ¥ &
F BV TIEZNZN0~1.0mg/100ml, O~
0.2mg/100ml, 0.3~0.4mg/100ml & 5 7 &%
bz, I74b5, MBREKAMEN GG 2 L
PMF & & nd 2 m 2R Uiz, 76 H#1Ez
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fTo 7z AR 7 — )LD H0~100% O i I 35
W, PMF YA % 130~20% 25 % T L 72,
=0T % —FEE2.0ml DT, FElTh O
PMF & &0 THfiE, /¥ LF > T9.3mg/100ml
(38.5%, MEAEDHTIX & g U 7z B D& h o7 D
B, ZY7LF 2 T65mg/100ml (32.0%),
YR Y HF ¥ TE09mg/100ml (31.1%) & 7%
D, =MV v IIKEEESHK D% PMF & &
D61.5, 680, 689% fRIFE N5 T LMHEEH
Teo MSEHFICHEWT, WO PMF S&EDRD

Table 1

FM ol AR/ —)VIREEX100% TH D, PMF &
B/ €L F 2 T4.7mg/100ml (19.3%, E )
X & L e BED B DEIE), 227 LF
> T4.7mg/100ml (22.9%), ¥ x>t F > Tk
0.4mg/100ml (15.6%) &7 0, Pk o PMF
BRLEET DL, M40% WA — Uy DI
LIEET, BTN TERVEEZLN
Teo ZTT, KDZLOPMF ZEINT 5728, 1A
HVABR O 2175 720

Concentrations of polymethoxylated flavones with water-methanol concentration extraction solvent

Methanol
Loaded Sample
concentration for Component
vol. (ml)
extraction (%)

'Effluent

*Washed water

*Elution solvent

Nobiletin
2.0 100 Tangeretin

Sinensetin

8.41 +0.06 (34.8)
5.86+0.02 (28.8)
0.82 +0.00 (33.6)

1.70 £ 0.01 (7.0)
1.17 £ 0.00 (5.7)
0.16 % 0.00 (6.6)

4.69+0.18 (19.4)
4.66+0.18 (22.9)
0.37+0.01 (15.2)

Nobiletin
2.0 50 Tangeretin

Sinensetin

8.77 £ 0.04 (36.3)
5.97 +0.06 (29.3)

0.86 +0.00 (35.2)

1.69 + 0.02 (7.0)
1.16£0.01 (5.7)

0.17 £ 0.01 (7.0)

0.55+0.01 (2.3)
0.32 +0.00 (1.6)
0.08 + 0.00 (3.3)

Nobiletin
2.0 0 Tangeretin

Sinensetin

10.56 +0.07 (43.8)
7.66 +0.04 (37.6)

1.00 = 0.01 (41.0)

1.57 +0.00 (6.5)
1.09 +0.00 (5.4)

0.16 = 0.00 (6.6)

n.d.
n.d.

n.d.

Nobiletin
Tangeretin

Sinensetin

5.01+ 032 (20.7)
286+ 0.02 (14.0)
0.50 +0.01 (20.5)

1.5040.10 (6.2)
0.91£0.01 (4.5)
0.14 £ 0.00 (5.7)

3.77£0.01 (15.6)
2.88+0.02 (14.1)

0.33+0.00 (13.5)

Nobiletin
Tangeretin

Sinensetin

4.55+0.29 (18.8)
2.50+0.02 (12.3)

0.46 +0.01 (18.9)

1.71 £0.01 (7.1)
1.04+0.00 (5.1)
0.16 £ 0.00 (6.6)

0.29+0.00 (1.2)
0.12 £ 0.00 (0.6)

0.05 +0.00 (2.0)

Nobiletin
Tangeretin

Sinensetin

4.86+0.32 (20.1)
2.76 % 0.02 (13.6)

0.48 +£0.01 (19.7)

1.55+0.10 (6.4)
0.95+0.00 (4.7)

0.15+0.00 (6.1)

n.d.
n.d.
n.d.

Nobiletin
0.25 100 Tangeretin

Sinensetin

0.01 + 0.00 (0.0)
n.d.
0.01 + 0.00 (0.4)

0.07 +0.01 (0.3)
0.02 % 0.00 (0.1)
0.01 4 0.00 (0.4)

3.31+0.01(13.7)
248 +0.02 (12.2)
0.35+0.09 (14.3)

Nobiletin
0.25 50 Tangeretin

Sinensetin

0.01 0.00 (0.0)
0.01 0.00 (0.0)
0.01 +0.00 (0.4)

0.04 +0.00 (0.2)
0.01 % 0.00 (0.0)
0.01 0.00 (0.4)

0.1140.00 (0.5)
n.d.
0.050.01 (2.0)

Nobiletin
0.25 0 Tangeretin

Sinensetin

0.02 +0.01 (0.0)
0.02 +0.00 (0.1)
0.01 +0.00 (0.4)

0.10 4 0.00 (0.4)
0.03 4 0.00 (0.1)
0.02 4 0.00 (0.8)

n.d.
n.d.

n.d.

Values are mean (mg / 100 ml) + S.D. (n=3). Numbers in parentheses are percentage of each

concentration of direct injection juice sample (nobiletin, tangeretin and sinensetin are 24.18, 20.36 and

2.44 mg/100 ml, respectively). n.d.: Not detected

1. Sample solvents that passed through Sep-pak plus C18 cartridge 2. Water that washed Sep-pak plus

C18 cartridge 3. Each methanol solvents that eluted from Sep-pak plus C18 cartridge
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2. PMF OmiEiaHisiROss

PMF ISR OWHEZHINE UT, flHvABRIC R
JERAR T AR — )V W5 T & Dfic 1 2%
DI TS 2 W TE RO ik 217 - 7ok Rz
Table 2IC/R U7z,

R EFRRIC, EHEORIXD /LT, 227
LFY, VxR VEFUERIITNETN242, 204,
2.4mg/100ml &7 0, A5 OfE & & EFHfHEL
BRI D PMF &7z LUl U Tz, SRl H AR VA TR
DA BRI O PMF &2k Liz e T

A, TR/ —=)V:K (6:4) IcBNT, JELFV
1&3.7mg/100ml (15.2%, MEHESHIK & gL 7z
BRXOZRK D OEIE), 227 LF id2.7mg/100ml
(13.2%), ¥ % ¥ & F ~ T 1&0.3mg/100ml
(14.9%) L7 b, 3BOPMFAEEDOAEFMNH
Wi TR B WERE R Tz, £z, Fh
DS DAl D PMF s R, /YL F 2 T58~
148%, X7 VLF 2 T47~136%, 2 tF
Y TI38.8~143% Lix->Te, FIHS'? 1E, v —2
Ty —R 3D LF UG E Ul iiait &

Table 2 Concentrations of polymethoxylated flavones with extraction solvents from C18 cartridge

'Effluent

*Washed water

*Elution solvent

7.83+0.08 (32.4)
426+0.02 (20.9)
0.96+0.01 (39.3)

1.14£0.01 (4.7)
0.85+0.01 (4.2)
0.14+0.00 (5.7)

3.67%0.04 (15.2)
2.68+0.03 (13.2)
0.36 % 0.00 (14.8)

7.99£0.18 (33.0)
3.63+0.03 (17.8)
0.85+0.04 (34.8)

1.30£0.03 (5.4)
0.55+0.00 (2.7)
0.14+0.01 (5.7)

3.57+0.03 (14.8)
2.77+0.05 (13.6)
0.35%0.00 (14.3)

6.66+0.02 (27.5)
3.60+0.03 (17.7)
0.57+0.01 (23.4)

1.18£0.02 (4.9)
0.63%0.01 (3.1)
0.16+0.00 (6.6)

3.54+0.07 (14.6)
2.24%0.02 (11.0)
0.31+0.01 (12.7)

8.07+0.10 (33.4)
3.63+0.04 (17.8)
0.85+0.00 (35.0)

1.41£0.00 (5.8)
0.61+0.00 (3.0)
0.14+0.00 (5.9)

3.13%0.03 (13.0)
2.06 % 0.00 (10.1)
0.27+0.00 (11.2)

7.77+0.17 (32.2)
3.49+0.02 (17.1)
0.83+0.04 (34.1)

131£0.10 (5.4)
0.57+0.04 (2.8)
0.14+0.01 (5.6)

330+ 0.08 (13.7)
2.14 % 0.03 (10.5)
0.29 % 0.01 (12.0)

7.70£0.07 (31.8)
4.1040.03 (20.1)
0.94+0.01 (38.5)

1224001 (5.0)
0.64+0.01 (3.1)
0.15+0.00 (6.0)

3.18+0.04 (13.2)
1.79 % 0.03 (8.8)
0.34%0.00 (13.8)

7.61+0.05 (31.5)
339+0.00 (16.6)
0.77+0.01 (31.8)

137001 (5.7)
0.60+0.01 (2.9)
0.14+0.00 (5.5)

3.10+0.02 (12.8)
1.94%0.01 (9.5)
0.27%0.00 (10.9)

7.64+0.08 (31.6)
338+0.03 (16.6)
0.80+0.01 (32.9)

1.35+0.01 (5.6)
0.59+0.01 (2.9)
0.14+0.00 (5.6)

3.04 % 0.02 (12.6)
2.01£0.01 (9.9)
0.27%0.00 (10.9)

7.97+0.03 (33.0)
3.59+0.00 (17.6)
0.80+0.02 (32.9)

135001 (5.6)
0.59%0.00 (2.9)
0.13£0.00 (5.4)

2.98+0.01 (12.3)
1,89 0.01 (9.3)
0.25+0.00 (10.3)

7.76£0.19 (32.1)
350+0.02 (17.2)
0.83+0.04 (34.1)

133002 (5.5)
0.56%0.00 (2.8)
0.14+0.01 (5.7)

2.94%0.07 (12.2)
1.81£0.02 (8.9)
0.26+0.01 (10.8)

7.86+0.07 (32.5)
3.53+0.02 (17.3)
0.79£0.01 (32.5)

1524001 (6.3)
0.65%0.00 (3.2)
0.15+0.00 (6.1)

2.62+0.02 (10.8)
1.72 £ 0.01 (8.5)
0.22%0.00 (9.1)

Extraction
Component
solvent
Nobiletin
Ethanol -water T .
(6:4) angeretin
Sinensetin
Acetone- Nobiletin
hexane-water Tangeretin
(9:6:5) Sinensetin
Nobiletin
Dimethyl .
sulfoxide Tangeretin
Sinensetin
Nobiletin
Isopropyl alcohol Tangeretin
Sinensetin
Acetone- Nobiletin
hexane-methanol Tangeretin
(9:6:5) Sinensetin
Nobiletin
Ethanol -water Tangeretin
9:11) angerd!
Sinensetin
Nobiletin
Dichloromethane Tangeretin
Sinensetin
Nobiletin
Isopropyl
alcohol-water Tangeretin
&1 Sinensetin
Dichloromethane- Nobiletin
water Tangeretin
&1 Sinensetin
Nobiletin
Acetone-hexane T "
(6:4) angeretin
Sinensetin
Dichloromethane- Nobiletin
methanol Tangeretin
@D Sinensetin
Dimethyl Nobiletin
sulfoxide-water Tangeretin
@n Sinensetin

6.64+0.03 (27.5)
3.57+0.05 (17.5)
0.80+0.01 (32.7)

1.18£0.01 (4.9)
0.62%0.01 (3.0)
0.14+0.00 (5.6)

1392 0.01 (5.8)
0.95+0.01 (4.7)
0.21+0.00 (8.8)

Values are mean (mg / 100 ml) = S.D. (n=3). Numbers in parentheses are percentage of each

concentration of direct injection juice sample (nobiletin, tangeretin and sinensetin are 24.18, 20.36 and

2.44 mg/100 ml, respectively).

1. Sample solvents that passed through Sep-pak plus C18 cartridge 2. Water that washed Sep-pak plus

C18 cartridge 3. Each extraction solvents that eluted from Sep-pak plus C18 cartridge
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LT, A% ./—)L:DMSO (1:1), DMSO, 7+t bk
Y, IR =), AR —)VERE UAER, XX
J—=IViIEDREEL TS EHELTWVS, &K
W% ¢l 1 2R DA %2 F W AR O 77 3
B, BIHETHE Lz X &/ —)L100% O PMF
Az LR 2R EEZ RHT C ik TcEhaho iz,
Wi & AR IS TAH C & 720 45~50% FEgid 71— b
Uy DI LT3 720, IAHDNEETSH 2 &
RINTz, ZTT, CI8LHNDEMZE W TIAHR
DI ATz,

3. REEHEOEE

C18LAYV &I 5 fdi%d (C8, C2, CH, PH, CN)
2T, AR HEERTA R O 1A iR O PMF &
w2 JE LTS3 7% Table 3Ic/R L7z,

EESNED / CLFY, ZUTLFY, TR
tFrERIEENEN32.3, 152, 3.8mg/100ml
&2 b, HiE & FRRIC T NS E & S E AR AR
VRO PMF Gz b U7z, C18& &M Z AV
TR DA O PMF Gz i L7z &£ 2%, PH
ZH WO /B L F v id2.8mg/100ml (8.6%,
B & LR U & i OElE), 227
L7 2i31.67mg/100ml (11.0%), ¥ tF
T1%0.30mg/100ml (8.0%) &7xb, Cl8DVAHIK
Ho PMF GRS 5 & 2hZNn1.92f%, 1.64
fi5, 235 &MWL e, K7z, ARERDSIEHIH

BEWE DD, RERTAHK2.0ml, A&/ —)L100%
1&4.0ml 2 % PH EFHHEIC BV T, [
S EE UMIERENC / ¥ LF 2 T0.086, %
VLT VT0.110, ¥RV TF U TiE0.080% F)
ML, UTFOX (B LM = GLiE) /

(M ERED ZHWIZEIC, BEETEALETONE
ToTBEEEDSRVENRENTE S EEZALN
Too TOfEZE W THIIRERERE O PMF & &2
BHL, EESTXE T 25zl H Tz,

4. mEEEEZBAVENEER

HIE TR U AlEREDMER AT RED S Z & 9
%7z%, PHEMH ZTTV, HIE L7 PMF & &
ZHIELUCTHEH UM BSOSO F R L DL
Z{To 1245 % Table 41SR LTz,

EREHTX D PMF 587 100% & LizBic, PH
EAR I EZ Y, MELUTHEB UMEE /e
L F > T989~1103%, &>V L F > T98.9~
115.3%, >3 tF > Tld100.7~110.1% & 75>
o ZEMRE (CV) 1, /L F U T1.2~1.9%,
R LFVTLI~29%, 32t F U T13~
26% &ixh, BIifsiTh-tz, Fiz, EHEDIH
X & EFE L2 VY, AE TR Tl IR R 5z (i
HAUTHEH UIERELR LTz D% Fig 21<R Lz,
FEIZEEE / €L F 209999, XV LF T
0.9997, ¥ % vEF 1309999750, EHWIED

Table3 Concentration of polymethoxylated flavones in eluted methanol from sorbent cartridges

Sorbent ~ Component *Elution solvent ratio Sorbent Component *Elution solvent ratio
Nobiletin 1.44+0.01 (4.5) Nobiletin 1.53 +£0.01 (4.7) 1.06

CI18 Tangeretin 1.02 £0.01 (6.7) C8 Tangeretin 1.06 £0.01 (7.0) 1.04
Sinensetin 0.13 +0.00 (3.5) Sinensetin 0.14+0.01 (3.7) 1.10

Nobiletin 2.77+0.01 (8.6) 1.92 Nobiletin 1.29+0.01 (4.0) 0.90

PH Tangeretin 1.67£0.02 (11.0) 1.64 CN Tangeretin 0.62+0.00 (4.1) 0.61
Sinensetin 0.30+0.00 (8.0) 231 Sinensetin 0.14+0.02 (3.7) 1.06

Nobiletin 2.39+0.01 (7.4) 1.66 Nobiletin 1.14+0.01 (3.5) 0.79

CH Tangeretin 1.34 +£0.02 (8.8) 1.31 C2 Tangeretin 0.67 +0.00 (4.4) 0.66
Sinensetin 0.26 +0.00 (6.9) 1.93 Sinensetin 0.13+£0.01 (3.5) 0.96

Values are mean (mg / 100 ml) = S.D. (n=3).

Ratio of results from each sorbents / C18.

Numbers in parentheses are percentage of each concentration of direct injection juice sample (nobiletin,

tangeretin and sinensetin are 32.31, 15.18 and 3.75 mg/100 ml, respectively).

* Methanol solvents that eluted from each solid phase extraction cartridges
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Table 4 Recovery of polymathoxylated flavones from using direct injection and using PH solid phase extraction

— s

RN

H

|

'Direct *Coefficient
Sample Component PH SPE *Ratio
injection of variation
Nobiletin 96.07+1.30  95.04+1.31 98.9 1.4
A Tangeretin ~ 43.44+0.46  43.31+0.85 99.7 2.0
Sinensetin 12.11+0.20 12.23 £0.22 101.0 1.8
Nobiletin 39.06 +£0.64  38.61 +0.57 98.9 1.5
B Tangeretin =~ 22.20+0.19  21.96£0.48 98.9 22
Sinensetin 4.80+0.07 4.83 +0.09 100.7 1.9
Nobiletin 31.03+0.35 31.89+0.59 102.8 1.9
C Tangeretin =~ 13.64+0.11  14.45+0.34 105.9 2.4
Sinensetin 3.66 +0.05 3.85+0.09 104.9 2.2
Nobiletin 2648 +0.34  26.59+0.37 100.4 1.4
D Tangeretin 12.96 £ 0.10 13.27+0.26 102.4 1.9
Sinensetin 3.00 +0.05 3.05+0.04 101.8 1.3
Nobiletin 14.13 +£0.21 1421 +0.17 100.6 1.2
E Tangeretin 6.66+0.11 6.84+£0.16 102.7 2.3
Sinensetin 1.68 +0.03 1.72 £0.05 102.7 2.6
Nobiletin 2.61 +£0.03 2.88 £0.04 110.3 1.4
F Tangeretin 0.97 +0.02 1.12+0.03 1153 2.9
Sinensetin 0.28 +0.00 0.31+£0.00 110.1 1.6

1, 2 : Values are mean (mg / 100 ml) + S.D. (n=3).

1. Direct injection juice sample 2. Using PH solid phase extraction (SPE), and was calculated using

correction coefficient 3. Ratio (%) of results from 2./ 1. .

combination of PH sorbent-HPLC (n=3)

100
E
E
é} 80
=1
=]
3 60
g
g
2 .
£ 40
5
o Nobiletin
=
£ 20 = W Tangeretin
E e i A Sinensetin
0 “ !
0 20 40 80 100

Direct injection method (mg/ 100ml)

Fig.2 Relation between polymethoxylated flavones
contents determined by direct injection method
and solid phase extraction method. A liner
regression is obtained at y = 0.9851x + 0.4946 for
nobiletin, y = 0.9887x + 0.3676 for tangeretin, y =
1.0066x + 0.0491 for sinensetin, with correlation
coefficients of 0.9999 for nobiletin, 0.9998 for
tangeretin, 0.9999 for sinensetin, respectively.

3,4 : Ratio (%)

4. Coefticient of variation (%) of the

MR (p <0.01) Z/RUTz7zs, TNbDOFHIERE
FEFROERIHTICHEIATRE T H B LHER S NIz,

5. Eltfihd &EREROBFK
FERhHEEE VT, &0 IERERE R IX OfH
ZRHMT 5720, RIEARZ 1065/ U 7isi 7z
fEF L, EFEhIE & i 3 ORIEREZ - LT
& Lzt D% Table 51k Lz,

1OfEA R U 7z Ry FalRl 2 B2 AL TR D T2 B
@ PMF & & PH EAHIHEZ W TkD T2 8 D
mitig L7z 25, PMFOEHERIE /ELF 2T
8.7~9.9%, X7 LFT109~137%, >3
Y F U TIE85~9.8% £ 75D, 3. TRDI=TAHEK
EREREMIALNE o Tz, RitHitkZ 1065
ML, PH FEFHH L TRD IS, & RO
IEREZHAWCTHIEZITS EEEIH UIZEXD
£10% FREEM UM EHE N, T ORBED
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Table5 Recovery of polymathoxylated flavones from using direct injection and using PH solid phase extraction

*Direct
*Tenfold
'Direct injection *Corrected "Coefficient
Sample  Component dilution and *Ratio ®Ratio
injection 10-fold value of variation
PH SPE
dilution

Nobiletin 82.72+£2.23 9.73+£0.25 0.91 +£0.02 94.94 +2.50 9.4 115.1 2.6
A Tangeretin =~ 37.78 = 1.13  4.57+0.12 0.57+0.01 44.89 £0.83 12.6 118.8 1.8

Sinensetin ~ 10.62+0.35  1.24+0.04 0.11 +0.00 12.76 £ 0.58 8.9 120.1 4.5

Nobiletin 39.31+£0.83 4.00 +0.10 0.39+0.01 40.46 + 1.39 9.7 103.3 34
B Tangeretin -~ 22.53+0.53  2.28 +0.06 0.30+0.00  23.21+0.16 13.1 103.0 0.7

Sinensetin  4.85+0.09 0.49 +0.02 0.04 + 0.00 5.18+0.33 9.1 106.7 6.3

Nobiletin 29.35+0.71 3.17+0.08 0.28 +0.01 28.87+0.75 8.7 98.7 2.6
C Tangeretin =~ 12.83 +0.31 1.37+0.03 0.15+0.01 11.73 £0.70 10.9 91.4 5.9

Sinensetin  3.52+0.09 0.38+0.01 0.03 +0.00 3.71£0.11 8.5 105.4 3.1

Nobiletin ~ 26.02+0.68  2.64 +0.06 0.26+0.00  26.64 +0.45 9.7 102.7 1.7
D Tangeretin =~ 11.79+0.30  1.17+0.02 0.16 +0.02 12.63 + 1.44 13.8 107.1 11.4

Sinensetin ~ 3.07 +0.10 0.31+0.01 0.03 +0.00 3.49+0.16 9.8 113.6 4.6

Nobiletin 1428 +0.31 1.43 +0.04 0.14+0.01 14.66 +0.77 9.8 103.0 5.2
E Tangeretin ~ 6.84 £0.15 0.69 +0.02 0.09 +0.01 6.99 +0.59 13.0 102.2 8.4

Sinensetin 1.71 £0.04 0.17+0.01 0.02 £ 0.00 1.73 £0.06 8.8 101.3 35

Nobiletin 2.56 +0.04 0.25+0.01 0.02 + 0.00 2.60+0.12 9.8 101.5 4.5
F Tangeretin =~ 0.97 +0.02 0.10 + 0.00 0.01 +0.00 1.07+0.10 13.7 110.1 9.6

Sinensetin ~ 0.27 +0.02 0.03 +0.00 - - - -

1 - 4 : Values are mean (mg / 100 ml) £ S.D. (n=3).

1. Direct injection juice sample

2. Direct injection tenfold dilution juice sample

5—7 :Ratio (%)
3. Tenfold dilution

juice sample using PH solid phase extraction (SPE) 4. 3. calculated using correction coefficient 5.

Ratio (%) of results from 3./ 2. . (6) Ratio (%) of results from 4./ 1. .

of the combination of PH sorbent-HPLC (n=3)

Z 100
g
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=
£ 60 |
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;‘? 20 W Tangeretin
é A Sinensetin
=}
s 0 !
172}
0 20 40 60 80 100

Direct injection method (mg/ 100ml)

Fig.3 Relation between polymethoxylated flavones contents
determined by direct injection method and tenfold
dilution sample with solid phase extraction method. A
liner regression is obtained at y = 1.1592x — 2.816
for nobiletin, y = 1.1883x —1.6142 for tangeretin, y
= 1.2152x — 0.3494 for sinensetin, with correlation
coefficients of 0.9998 for nobiletin, 0.9948 for
tangeretin, 0.9984 for sinensetin, respectively.

7. Coefficient of variation (%)

5, NHOFHEIC K > THIEGREZ KD 2 0 F N H
LEZBEN, TOEMETIE/ ELF 2 T0.096,
2V LF 0128, R VEF U TIF0.087TL
Tote, EEESHIXDPMF &8%100% & U7k
I, COoMZMALTERLEEZ/ ELF T
98.4~114.8%, 227 LFT91.4~1188%, ¥
2V F U TIF93.9~120.1% Lo Tz, IR
CV) &, /ELFUTLT~52%, RVTLFV
TO0.7~11.4%, ¥ %Yt F > T3.1~63% £ 7% >
Teo Eiz, BRI Ul L EHERHTEZ -V, #
IEUTHEHB UIMEZR U728 D% Fig IR Uiz,
FIBIREE / €L F 09998, X7 LF T
0.9948, ¥ %Vt F 130998470, HWIED
FBE (p <0.01) ZRLU7ED, RiEHEZRR LKA
W PH BEHAIHE DT VERAEIE AR <, HEIRED
mholzlzsd, X0 IEHENENREETHD, HH
Ths el bni,
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D HPLC ptiEfrolzb T, C18&K H & PHOD
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C: .
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