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4 % 7 ! CITRIRETICULATAE PERICARPIUM

% < % Tangerine Peel

poY Rt & &5 =4 Rutaceae 147§ Citrus reticulata Blanco * H 33

REPIESREFL -
Fleted 130 10~12 PP B2 5 o A% A o g% TE o
Bk AR ) S T IR B 2 RPET > B 0.5~2.0mm 0 #¥
FEHENAEESTI LS B P EAm kT F o
FTAFE I AR SRF R kT F o
R R AT EARPIIGKR M A EF I I EES K 0.5~2.0mm>
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LRl
Frcted § 9 FELR € m(1999) - F EH ST 2R AEFHFL- o
AP FriiEd F 0 FELR 2131132 F -
A AT E Y B W Z IR (T B EQ018)c & 8 F K Z .
pAt T A ARTIFC 0 325 F o
BT FE CHFQ003)-F FeWEF - xBimme o P RFHELF
442~443 F o
£FT(1974) c WA AT P MEHE TP o prE 3 5 o 871-872 F o
PELA SRR B AR ¥ FETREQ0LT) - 4k
PERRES AP R B AN R R -‘?%%“i 73382 99~113
’pf o
V32405 %HIBQ001) o 375 BE Y - X o AR L VB E DR - 342-350
’pf o
AP IR LSS (2016) o P BRI ACE T BL o AR 1 A RIUVRE 7B B
i L8 PN RAL 0 354~355 F -
P AR~ Hh A& 5D 5(2013) o P Zar B AR R F o AR Y 1 A dRgd T R B
i L8 P AL 0 338~339 F -
3 RF A 5(1993) 0 ¢ EFETE o F VLB AR - 286~288 F o
R 7EL LR €(2009) ¢ FA AR foREFL P F4 a9 B 4 X
A d1 AL 0 338~339 F o
A2 A $(1995) 0 ¥ BT EN T 2 F o L d £ IR o 410~412
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% A (CITRI RETICULATAE PERICARPIUM )
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A AL E Y B AEHE 104 -

CRFZETER

(- )HPLC ®E 2 k47§ 1+
Waters 2695 Separation Module » ¢ 7 Waters 2996 - Photodiode Array
Detector ; ; & 47 ¢ + COSMOSIL 5Ci5 AR-1I-C18 Column (250 x 4.6 mm, 5
pm) e

(=) UPLC ®E 2 k47§ 1=
Waters AcQuity Ultra Performance LC> # Z Binary Solvent Manager ~ Sampler
Manager ~ PDA Detector ; & +7 "F? 1+ Waters ACQUITY UPLC® BEH C18
Column (100 x 2.1 mm, 1.7 pm) °

ERHERE PR

(=) =
2 % (99.9%)rp >+ Sigma-Aldrich ; 2 f5(95%)REp *T M3z £7 127 3
? A% (HPLC grade)ft-p *+ Merck °

(=) H& 5
T 54 A H(Hesperidin) » %k p 30 ¢ &8 > R 98%10 1 -

T~ R
(=) RBEPFEFR
Pohgds k200 B AR 02g0 1 % 100mL FlAHL? » Fxm
fer TR SOmML o e Rt iAIE PR PR 50mL&¢~‘?a g AL
> B AR S0mL > 42§ 3R T a2 (# 5 300 W > #F 5 40kHz) 1 -] F¥ > 12 No.

| ABiR e 4 » 50mL 72 £¥5L7 »4c ¥ i3 1 % B33 £ Bis(Syringe
filter, PTFE 0.22 pm) » {8 o & &~ 10 uL jx » & »&it ;2 48 & 47 R (HPLC) 14
TRIEFLE R RS REAFER S RS e 5 kB AFTPER -

= ﬁ’»';t—rB"H“?Fﬁ Bl
BEEFE- A B A GBS 20 5LéF )3 & & R 02g> & 100
mL FlASL? > Bagde » 7 ik & S0mL o seghie it 1] pF 2] FF N3 ) B
A Arts > 1 No. 1 g g > B # » S0mL % £#L¢ » 4 ¥ iR 32 % A& >
# 3 £ Bk (Syringe filter, PTFE 0.22 um) » 18 o & 4+ 10 uL ;2 » % »Tit iR
19 % 17 R(HPLC) » 1 ip] 17 4528 Spe f i d & 0 & 48 5 o AL 5 Beph i o

(=) #HRiRE iz



ERHPARESRAH 1.0mg > 4 20 mL 07 &5 1 mL 7 g4
H 500 pg et S RE i R 0 X0 T ERAFR D 200 pg/mL 4R AR
rr't;'/% R oo
(2 ) &3 R
BRI A b A(GEF 20 5L )9 02g> ¥ 100mL Fl xig? > %
FEAv ~ T FR 50 mL o Ae g SRR 1 o) BE o 4 Fris > 10 No. 1 g KB
Jaie s~ SO0mL F £FL¢ 0 4 ¥ BRI %R 0 43 £ 8 /m(Syringe filter, PTFE
0.22 um) » FEF o

() =i
A | B FE e B R AR LA e~ e &0 % 10 ul o 1~ HPLC - B %o
* AR R J'\:“L-Er/p/l % fv_.)iﬁ ZE o WE

(=) wE®R
Brro PR HHRE SRR R AR i £ (500 pg/mL) 0 2 7 EEARFRE A Z R
A A5 200 ~ 100 ~ 50 ~ 25 ~ 10 pg/mL SR 3 503 i o 2 AR & B 10
uL & w7z » HPLC i& 7 2 & & 47 » I 3 &2 % o ff (y dh) fotk F &
2 R (x Bh)E TR o & R RERZ S RN y=ax +b AR M ik
R? .

(=) HgRF%
AR R 200 pg/mL 2 $RARE SR R R S £ RRAH
ok g R At AP EHRE L -

() EAFME TR
LEAFH P R- 7 SHAEE 2 RHAEHBR S RAF > 2 T Y
% 50 f?ﬁ»’fﬁrﬁ/pni VERRP uﬁ_ﬁ’»ﬂm (%) 5 #p’fﬂ o Ap R
L
2T Bk - 4 BHAFHE A RRAFHBR SR WA S E UK H
AMeEdi > A5 02481624 ] prigdhipl e A Fauk 4
B s dp itk ROAPEHRE L o



(4 ) i P TE B LR
. R 1‘;:_2_“— ( imit of Detection, LOD) : #-2 fvik & 2 -3 =03 i 7 474 R
T Agiiea 5 =23 kR 0 5 HRHER B E -
£ & *I(Limit of Quantitation, LOQ): #-2 ik & 2 2 573 % 3 4744
AR S Il F kR TR T ERIAGIE -

() Fptew e d %
o SR AT R PR
o BAH 6.0mg - XK

REWHR XS B pEEFH0.1g> A5
r‘%/%/’zﬁl"g SRR ER Ao

(4 - ) HPLC A 45 i 2
1.% 47 ¢ : COSMOSIL 5Cis AR-1I-C18 Column (250 x 4.6 mm, 5 pm)
2. ¥ Bk £ UV 283 nm

3. wig o 1.0 mL/min

4. 4B R 135°C

5

6

LA~ 2 1 10pL
#Eqp
P& & (min) ¢ ¥ (%) -k (%)
0 22 78
30 22 78

(L=) 487 G HAEHZ ERIT
P10 40 LA FH SR WA 2 WA RSB 2 10 UL
@3 44 0 HPLC » #518 T 30005 & ff b 1 2 5535 5 5 SR A o0
BAEE -

=) A &2 UPLC A 17 i i

1. & +7 ¢ * Waters ACQUITY UPLC® BEH C18 Column (100 x 2.1 mm, 1.7 um)
2. %ﬁi?'liﬁ»-i : UV 283 nm
3. sriE 0.4 mL/min
4. ¢ %Lm_f;i :35°C
5.74~% :1puL
6. # & 4p -
R (min) z % (%) -k (%)
0 22 78
8 22 78
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(- ) % &4 H2 HPLC & 17
WG PR 872 A AT A HIRE Sk (F]- ) -

0.30

4 i e

i o
0.204 ’F ‘L‘I
5 4
< — /
O-lOMK
0.00—

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

0.00 5.00 10.00 15.00 20.00 25.00 30.0C0
Minutes

Bl- ~ A HHE &% k2 HPLC & 47 R

(=) % 81 A #Hi 52 HPLC & 47
WEGER 897 AAAMNA A FH S A TR () - A
FAYKR) S 589 5 £ F1F (D)5 1140 355 J i * P& Kp

0.40

0.30— /

E’( O.20i

0.10—

0.00; . i - : : . Sad——

T T T T T T T T T T T T T T T T T T T T T T T
0.00 5.00 10.00 15.00 20.00 25.00 30.00
Minutes

B - G A4 FH ks HPLC & 4% )

(Z) R EFBIERIER
Segin AU 1L PRERT > B LB R E R R T 6
Bt B BRI L RS B R iR

E AN 3 SHEREE N S ]

BBt A HAE & f# B
bofiiw e 1) pE 1628847 V
KFAFRET 1] 1082533

e
%
ki




(r) R FPpETs

BRHE E I L PR Gt 0 SR R Y

Pero FRMEFREP ) FAKGLIBER -

b A EH SRR

v R A H % 5 ff
1] P 1628847

2 | p 1059042
3] p* 865611

(1) % sRANKER

PR REBAFQOHEHE A BT E G fDF BE(y)TE ISR E
M ARN A y=15800x —20489 > R*=0.9996 - &7 k B # 10-500 ug/mL 7

24 B 4 (F1Z) o

9000000 r
8000000 r
7000000 r

y = 15800x — 20489
R2=0.9996

A3

.. 6000000 |
= 5000000
s 4000000 |
=% 3000000 |
2000000 |-
1000000

O J

0 100 200 300 400 500

JE & (ng/mL)
F= - A2 2 AF
oz RAHZ A A
R 5 Jk & (ng/mL) S w fF = A5t R?
BAY 10-500 y = 15800x — 20489 0.9996

(=) HHEFR

FEsHT 1% HPLC LEFEF PR R LH > BAHH R
S EI N

FEEE L S 0.53% 0 &k s




(=) EAFBERT R
5’5@&%&?% , 71 | * HPLC z_& % m-m; ]4

atta ifﬁéﬁ,ﬂ%% 5 0.72% %‘ zul o E AT %ir%@#;’w% g5
= RlES A LR

(~) WRHE e 1R R

BAEHRHETS 0.4 pg/mL (Fle)» 2 248'T5 1.0 pg/mL (FT) -

<D( 0.001; %‘_ﬂ *-EIJ‘
0.700 5.60 ‘ 10.‘00 ‘ ‘ 1.5.‘00 ‘ ‘ 20.‘00 ‘ ‘ 25.‘00 ‘ ‘ 30.00
Be ol g2 i R U 17 F]
2 0.004—: ﬁi;‘ ‘ET
BT ~ BAH2Z T2 &K TH
dow o~ LI AT
BAH
e 721 5F . Sk
kR R.S.D. (%)
#wr  (n=h) 200 pug/mL 0.53
g4t (n=H) ¥ 5% % (No.1) 1.51
T (n=6) ¥ &% % (No.1) 0.72
W pH&E T (n=3) 0.4 ug/mL -
TR &' (n=3) 1.0 pg/mL -




(L) Fiem e
RAH T 4w fed 2 98.0% » AR R L L 1.47% -

> *’}f‘.ﬁ‘»ﬁbzf]‘ dow T

pu |FUHEL | GFE |4 g | REL |\ vicd |Fowfed | RSD.
T (@ (mg) | (mg) | (mg) | (%) (%) (%)
1 0.1008 6.0227 6.0 11.8176 | 96.58
2 0.1008 6.0227 6.0 12.0206 | 99.97
3 0.1008 6.0227 6.0 11.9381 | 98.59 98.02 1.47
4 0.1008 6.0227 6.0 11.9257 | 98.38
5 0.1008 6.0227 6.0 11.8181 | 96.59

(+) %7 BRAEFHZ ZRIT
10 # 4 AL B4 2 7 RRITFFEEF) ot » 970 > BAHFHZ E5
2.759-7.216% - L*Fifﬁié-‘ﬁz‘#ﬂ%ﬂs\&ﬁ_p“ﬁmg B 3183 4.0% o B
BRI S 30 7 K 5000 (R % E A 12074) o

LA R0 BHAREZ BAYGE

Z 4 % 5L(No.) EALHZ 2 (%)
1 (ND) 6.354
2 (NF) 6.325
3(NJ) 6.434
4 (NR) 7.151
5 (CA-1) 7216
6 (CA-2) 2.759
7 (SA) 6.283
8 (SUB) 5.658
9 (SUC) 6.384
10 (SUD) 6.696
T 5% +S.D. 6.12611.264




(=) 1 & ¥4 2 HPLC 4 & Bl et =
1047 B A RSB IR L

iR o
1. %45 ¢ : COSMOSIL 5C;5 AR-II-C18 Column (250 x 4.6 mm, 5 pm)

2. #lA £ UV 283nm
4. FHER 135°C

10 pL & 4% > i& {7 HPLC 45 & B3 e

£ 104l
6. # & 4p :
P& F (min) v 3% (%) -k (%)

0 22 78
10 22 78
20 48 52
35 48 52
45 100 0

1604

14

12

1004

AU

080+

080+

040

020

L Y Y B L O
600 800 1000 1200 400 1600 1800 2000 200 240 260 280 300 3200 340 360 B0 4000 40 40

Ninutes

3.

PR



B .~ 10 #44f 4 %+ 2. HPLC 45 = Bl 3%



(+2) ¥ ERAH2 UPLC & 17

0.30—

WE G PR 1.94 & s SR T A HARE S % (B )

0.25-
0.20
> .
2 0.15-
0.10

0.05-

0.00-

5 B e e e e s B s By s S L
1.00 2.00 3.00 4.00 5.00 6.00 7.00

Minutes

Bl- ~ A HiRF &% %2 UPLC & 47 B

(4 =) % &AL FHH# &2 UPLC & 47

0.80

G EE 193 2 sk A B &0 AR (RN

0.60—
<3( O.40i

0.20—

0.00—

[
0.00

L s e e B B L 5L B s B s Sy Iy B B B
1.00 2.00 3.00 4.00 5.00 6.00 7.00

Minutes

B~ > 614 FHik 52 UPLC & 17 Bl

(fw) RAFASF X 23 EaG 8

b+ 3% 1 CgH34015 5 &+ £ 1 610.56 ; "5 8L 1 258-262°C ; v & & o

7

(£1) RAFNEH

HO

\Ci
0] (0] (0]
\ é O .
OH
HO" "OH

OH OH O

OH




(+=) AH 5 'HNMR B3#

P NP I PCONEENINTRTNACNNCS S CUOEIDTABRTANAEDDONDD DS
2o R iR e NN ansy SenaNSNSRESSSSASSSRRER
SHSBNNEERRRRASS5C28RREET RRICISTIRSEHIEIISZIARRES

P EEEERNLBLLLTTTTTTITTITTIT BRANVANRRNRNRNBO B DR -

12.008

11.997
9.078

%
%%—
\X\\\\L

—_—

J / : f [ wlia /f////

e

~N
-

L J LIMUL_JM‘M_A

T T T T
iz 11 io S 8
o

LR fﬁiﬁmlﬂ NMR E?]F%‘(DMSO do)
(=) A H °C NMR Bl3#

Hesparidin_DNSO_500 2020/05/12

B+ - fA4 3 °C NMR Hl3#(DMSO-ds)



(+~) gAFHESLMS Fl3#

%Transmittance

E:\DATA\Lu, Chung-Kuang\2015\YHC6-82-1

3/19/2015 9:45:08 AM

YHC6-82-1 #82-89 RT: 1.76-1.94 AV: 8 NL: 6.30E5
T: - ¢ ESI Full ms [ 150.00-850.00]

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20

Relative Abundance

90 —}Hesperidin

80 :
78
76
74
72
70

68

54

52

48

46

oo,

301.18

325.31
339.35

285.22 343.11

250 300 350 400 450 500

.miz

550

YHC8-82-1

[M-H]"

609.14

593.16 644.93

600 650

Bl - R4 P ESI-MS Bl
(44 ) fRAFHFTIR Fl3#

34688
34198
29171
28395

14420

P

728.97

706.88 745.04
789.90
750

700 800

9149

8495

12418

9762
B9O4
8168

1000.7

10293

7678

6288

6779

7432

850

5839

4000

3500 3000 2500 2000

Wavenumbers (cm-1)

B+ -

1500

A H A FTIR B 3#

1000

500



(=) BAHOUV B

8.717 Peak 1

A

283.8

7 327.9

T T T T T T T T T
200.00 220.00 240.00 260.00 280.00 300.00 320.00 340.00 360.00 380.00
nm

B+ =~ gAFDUV F




Do) RAHGE R B

" O O ‘\\\\
7 8a 2 6 5
o
%, 6 4a 3
" OH 5 4

OH OH O
A H
-~ RAHDE - w1 F =48 (DMSO-de)*
position 3n (500 MHz) dc (125 MHz)
1 - -
2 5.47 (dd, 12.5, 3.0) 78.3
3 2.73-2.78 (m), 3.20-3.30 (m) 42.0
4 - 197.0
4a - 103.3
5 - 163.0
6 6.13 (d, 2.5) 96.3
7 - 165.1
8 6.11 (d, 2.5) 95.5
8a - 162.5
1’ - 130.9
2’ 6.88(dd, 8.5, 2.0) 117.9
3’ 6.94 (d, 8.5) 112.0
4 - 147.9
5 - 146.4
6’ 6.92 (d, 2.0) 114.1
17 4.96 (d, 7.5) 99.4
2” 3.20-3.25 (m) 73.0
37 3.26-3.30 (M) 76.2
4” 3.11-3.18 (m) 69.6
57 3.51-3.54 (m) 75.5
6” 3.36-3.43 (m), 3.76-3.81 (m) 66.0
17 4.51 (d, 5.5) 100.6
277 3.62-3.64 (m) 70.2
37 3.36-3.43 (M) 70.7
47 3.11-3.18 (m) 72.0
5 3.36-3.43 (M) 68.3
6™ 1.07 (d, 6.5) 17.8

4(Multiplicity, J in Hz) in ppm.
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MEA YRR R ERAFALY R 104 .

CRFZETER

(- )HPLC ®E 2 k47§ 1+
Waters 2695 Separation Module » ¢ 7 Waters 2996 - Photodiode Array
Detector ; ; & 47 ¢ ++ COSMOSIL 5Ci5 AR-1I-C18 Column (250 x 4.6 mm, 5
pm) e

(=) UPLC ®E 2 k47§ 1=
Waters AcQuity Ultra Performance LC> # z Binary Solvent Manager ~ Sampler
Manager ~ PDA Detector ; & +7 "F? 1+ Waters ACQUITY UPLC® BEH C18
Column (100 x 2.1 mm, 1.7 pm) °

ERHERE PR

(=) A
2 #(99.9%)rEp *t Sigma-Aldrich ; ¢ fiF(95%)FEp > B3z ¥ 3 L7
? A% (HPLC grade)ft-p *+ Merck °

(=) &
T 54 A H(Hesperidin) » %k p 30 ¢ &8 > R 98%10 1 -

IR
(- ) B dFmiEiEs
ﬁéﬁ»é’/ﬁ?ﬁxl* "B"l'}:l—}]ﬁfgﬁ\%*i

Z) RREERERER
%%Rﬁ}t%&%fﬁ‘%ﬁkfﬁﬂgg*j )

(—— ) ?‘J‘%Jfﬂ—g‘n"/ AR
BB E S EAF 1.0 mgo 4 2.0 mL 7 R A5 1 mL 7 4
500 pg iR S REE B R 0 2007 pEAFR L 200 pg/mL AR

eI IR e

BREfLP-d s R (B % 20 56 )9 02¢g % 100mL Fl&#g? - &
Fedv ~ AR 50 mL o Ao rie G aJR 1 ) PFE 0 4 4ris > 12 No. 1 g i o
Jae s~ S0mL F EFLY 0 4 T AR 3 % R 0 3% 3 £ /s (Syringe filter, PTFE
0.22 pm) » i o



() Bz
A w B pE e B g R AR A R s e &% 0% 10ul > 2 ~ HPLC - B 2>
F AR AR WA R P ﬁ_gﬁm% » T4E o

(+) B
ﬁﬁﬁﬁﬁﬁﬁﬂﬁ&%%%hEBWW%MD’”“ﬁﬁﬁ*ﬁﬁ
R-}—I/ﬂ\ % 200 ~ 100 ~ 50 ~ 25 ~ 10 pg/mL e & 502 7% o 72 F A% £ B [0
uL & % J‘}i% HPLC & 7 2 & # 17 > I *%%3w\>ﬁﬁ§m7fa(y%)fr%%—€m
ZRB(X )R FREYF > X RERERZ S A2 y=ax+b 2 Ap M ik
R? o

(=) Hp A%
AR B 200 pg/mL 2 $ B HRIE 50 R AR S 8 r gL e
BOE G S Atk SRR L -

(~) EAFEAfE RS
Ll ok -30 GRAGTE A BRRAGMREZRAT 2T W
RS A TR SRR BRI RAF ST (%) 5t RAp
HIRFEL -
2 A B - # LHALYE A AL TR RUE UG
ARG 0 AR 05245816~ 24 o] PRARRRIE 0 A H D
BE G s gt RAUPEIREA o

(1) MpHE e 22 Gk
1. 1 ;p[4&*L(Limit of Detection, LOD) : #-2 ik & 2. ﬂ}g-},g,, i
TR L 23 FZER TR BERIGHE
2. %% #&*Y(Limit of Quantitation, LOQ): #-2 sk & 2. #ﬂ_%ﬂ«,g\ % ETHE
Frmggen e S =100l kR 0 TR T ERUGIE -

o

(&) i 5o e 382
oo AT RARAGIE RS B0 B R 01 g A Y
4t )\ﬁ_)iﬂ 6.0mg > T HFBREAG > ZF TR Lo

(+ - ) HPLC A~ 47 if i



1.k 47 ¢ + COSMOSIL 5Ci5 AR-1I-C18 Column (250 x 4.6 mm, 5 um)
2. ¥ BLAE UV 283 nm

3. ;i ¢ 1.0 mL/min

4. 4B R 135°C
5
6

LA~ 10l
2 i
P& F (min) & 5% (%) -k (%)
0 22 78
30 22 78

CEDES LN T LIS LS
Be 10 447 BAF A4S ikt S0 R WA R WK RSB B g 10 L
@ 3 441 0 HPLC » #718 T 300 & ff ik s [ 2553 F iR 1A Heh

FAGE

Lz ) HAS Y& UPLC & 4705 2

. K474  Waters ACQUITY UPLC® BEH C18 Column (100x 2.1 mm, 1.7 um)

¥l £ 1 UV 283 nm

ik 0 0.4 mL/min

CFRER 135°C

LA 1l

#HoAp -

B 7 (min) o 3 (%) K (%)

0 22 78
8 22 78

N v AW




FERC L !

(- ) % &4 H2 HPLC & 17
WGP 8.72 A ST R A H R Sl (- ) o

0.20—

AU

0.10—
0.00—

T T T
0.00 5.00

T T T T T T T T T T T T T T T T T
10.00 15.00 20.00 25.00

Minutes

Bl- ~ A HHE &% k2 HPLC & 47 R

(=) % &A%Y H# 52 HPLC & 49
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#H$ R (n=D) 200 pg/mL 0.53
g4t (n=DH) & &% 7% (No.9) 0.90
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e |FHAFL | FFE Ser® @R e des TSR eS| RSD.
(@) (mg) | (mg) | (mg) | (%) (%) (%)
1 0.1022 6.0778 6.0 11.7698 | 94.87
2 0.1022 6.0778 6.0 11.6322 | 92.57
3 0.1022 6.0778 6.0 11.6707 | 93.22 93.53 0.92
4 0.1022 6.0778 6.0 11.7061 | 93.81
5 0.1022 6.0778 6.0 11.6691 | 93.19
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%11 % 5L(No.) BALTF £(%)
1 (NF) 7.728
2(N) 6.854
3 (NR) 7.947
4 (CA-1) 5.841
> (CA-2) 7.342
6 (CA-3) 5.447
7(8A) 7.030
8 (SG) 5.028
9 (SUA) 6.842
10 (SUE) 5026

358 4S.D. 6.508+1.001
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