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(- )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 Cl18
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~ 3
(- ) R EFBPEEEs
Beh sk 2 0 F BB 02g0 1 % 100 mL FlA#? o &

Fade o~ R S0mL > de i RAST 1L PE L R SOmL&ﬁL&:iﬁ N ¥
de 0 ¥ AR 50 mL v AZ 4R T AJZ(3* & 300 W o #E 5 40 kHz) 1 /) pF > 12
No. 1 a8k > ik # » 50 mL Z #3517 » 4 "I %A »#%3 L8R
(Syringe filter, PTFE 0.22 pm) » {8 o & 4~ 10 pL ji » % »<ic i 4p & 45 %
(HPLC) m#7pli#* 5 £ 2 2 B SR A Hh < % o ff 2 E A 55~
EE

Z) BRGEPREF TR
WFREAEP-A S A (B 5 20 3L6 3)3 & > & (> B xw fwwozg ¥ 100
mL Fl&AFL? » Frgse » P B L SO0mL o 4ok jn 1 ) FF~2 0] BF 3 J‘Béf ’
A Arts o 11 No. 1 g i > Bojm# » SOmL 7 £5g7 4 P @1 %A
3 1 i g (Syringe filter, PTFE 0.22 um) » ¥ o & 4+ [0 pL ji » 3 %t iR
10 % 47 R(HPLC) » R FHE S A Hh < % G ff s AL SR o



(Z) HEBEETRR
BrE e A H 1.0 mg - 4 2.0 mL 0" B 25 1 mL 7 g4
H 500 pg et S RE i % 0 X0 T ERAFR D 100 pg/mL A 4R AR

| SO
e IR °

() &3
B RALE kS A (B % 20 B #) 9 02g 0 & 100mL [l ALY -
Fede » 0 FE 50 mL o 4e BiE RAST 1| BE o L Aris 0 2 No. | RSB -
e~ 50mL FEFLT o4 P AR T 2R 0 3% 3 £ ik (Syringe filter, PTFE
0.22 um) » FEF o

(7 ) plasz
A W M ex B AR AR O LA
A ?

~ 4 &3 % 10l > 2~ HPLC » 8] 2>
AR S N E P

o
Feng £ W o

(=) BER
Fras P L IR0 55 % 03 i it (500 pg/mL) > 4 T ARARTR S F R
AHA G 200 ~ 100 ~ 50 ~ 25 ~ 10 pg/mL e 2 503 % o 1 g & B 10
uL A w3~ HPLC 3 7 28 A 47 > 1% 58 52 b4 6 ff (y $0) o &
2R R(X )R FARS o X RE R E ML S AR y=ax+b & da b ik

R? o

(=) % R#Fw
ML S 100 pg/mL 2 4 R R SR Rl IR S £ A D
ok g R At AP EHRE L -

() EAFME R RR
LoE4FH B39 GMAEHE % kRABHI SR RUE 2T 714
S MAR SRR EBERR L NEAFDE B (%) piE 0 RO EHE
bl 3P
2. T PR BMAERE A RRAEHRSZREAE S ZHA M
A iai A 0~25 48 16~24 ] PR kiRl 20 1AL el
AR TR ROAPHIEREL .



(’L) Iﬁ /P ‘E.%E‘-K P;S,Eé}

. R 1‘;:_2_“— ( imit of Detection, LOD) : #-2 fvik & 2 -3 =03 i 7 474 R
TorragLiest L =30 2 kR 0 FL HRAHRNRURE -
£ & *I(Limit of Quantitation, LOQ): #-2 ik & 2 2 573 % 3 4744
IR 2 =100 PR kR o TR R R BIUGIE

(+) ;‘7’]&4c‘?"13tff‘€$,56%

(_.L

Beo il 5 R AMAERE A S B & RS 01gs A4
e~ EAH 6.0mg o AR SRR WA Rk R

~ ) HPLC A 55
1.% 17 ¢ : 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~ 10l
# B4
P& F (min) z 3% (%) -k (%)
0 22 78
30 22 78

Z) R LmAEHZ BRI
P10 7% BMABEH R SRR AR S 2 WE RSB R P 10 pL
B3 452 0 HPLC » #1718 T 0% 6 ff ik bl T 2 303 3 el 3en
ﬂ/»\if‘_ °

(+2) MAth&2 UPLC A& {7 if 2

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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Minutes

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

(=) » &matk &2 HPLC & 47
WG R 9.06 4 4R AT ML He S AL HUE (RS ) A H A A
FMR)E 591 FEFF(NE 1120 b g+ & Kp o

0.80

0.60{ ’Eé‘.pi :"::Ih
2 o] <
0.20{

0.00—
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0.00 5.00 10.00 15.00 20.00
Minutes

T T T T T T
25.00 30.0C

Bl ~7 BmA &2z HPLC%*%,%‘]
(Z) BB EPFEEFR
beB AT | L ST 0 & L EHE B A L 6
Bos o B e BT RIE PG R EBIEE o

F— v R R EE B R

g Fe A k% o Ak Bt F e
dofhie gn 1 /) pE 2122347 \
A5 hiRE 1P 852752

(r) REXBPFFER
BRI I RAFIRE S RS AR ¢ BRAFE
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22 BRSSP RGER

de i b AL ke A
1] p* 2175799

2] pF 2042735
3P 1160189

() - srATHER
EARREBAFOHE D KITRE G fF BE@y)TE I E
R A2 5 y=15800x — 20489 » R2=0.9996 » A ik &t 10-500 pg/mL 3
4 DA (R 2) -

9000000 r A i
8000000 -y =15800x — 20489
7000000 | R2=0.9996
4 6000000
= 5000000
st 4000000
=% 3000000
2000000
1000000
O |
500
Bl= - BAHZ T AR
2z CRAHZRERS 258
AR & i & (ug/mL) Mt w fF s R?
EAH 10-500 y = 15800x — 20489 0.9996

Pk E %R 0 1% HPLC = & 52 el B R 245 ﬁipﬁﬁ'a‘%%}ié
IR L 5 0.44% 0 Bk B BB AR o

(=) EHPEFETER%
RESEMT > I HPLC 2R 5 2 hE 41 2d > BAFEF 2
AR L L 114% 0 & i A R RPN o RAFE24 PP R
T2 ARHEE S 2.79% 1 LBl F TG RS AL G 24 ) PR 2
FoplEir A LR



(~) #rHEE LR

EAFHREL: 04 ugmL (Rle ) » TE®TEZ 1.0 pg/mL (F7) -

0.003 T
0.002{
> KA
0.001- /
0.000{ MWMWWWWMWWWWWWWMWWM
0.00 ‘ 5.(50 ‘ 10.‘00 ‘ ‘ 15.‘00 ‘ ‘ 20.‘00 ‘ ‘ 25.‘00 ‘ ‘ 30.0C
Minutes
Fle ~ A 2 o pE L 17
0.010 ]
) o.ooefz ﬁ?_‘ EL ﬁ‘
0_000,_,\,/\
0.00 ‘ ‘ ‘ 5.60 10.‘00 ]‘.5.‘00 ‘ 20.‘00 ‘ ‘ 25.‘00 ‘ ‘ 30.0C
Bl - AH2 LR 45 R
2w o~ AR HBA T
A
e 7] 5% ~ ==
kR R.S.D. (%)
#wr  (n=h) 100 pg/mL 0.44
g4t (n=H) % =% 7% (No.2) 1.14
e (n=6) th =% % (No.2) 2.79
W pHET (n=3) 0.4 ng/mL -

TR &' (n=3) 1.0 pg/mL




(L) i dew fe ik ok
BAHT 3074w e d 4 933%  inEHRE R L S 1.41% -

23~ BAHF A F

e |FPHE 23R S | REE v | TOweE | RSD.
2 (mg) | (mg) | (mg) | (%) (%) (%)
1 0.1024 6.7196 6.0 12.3959 | 94.61
2 0.1024 6.7196 6.0 12.3536 | 93.90
3 0.1024 6.7196 6.0 12.3326 | 93.55 93.32 1.41
4 0.1024 6.7196 6.0 12.1861 | 91.11
5 0.1024 6.7196 6.0 12.3265 | 93.45

(&) 27 emAHEHZ 2Rl
10 $ R 2§ BRI TR RECEF)wd = 17 0 RAFE RS
5.775-7.605% » & kA Fttip ik A A H 7 £ 87050 20% ° Zihde
Borkfe L H ik - B A 0 5000 (F % 5 12293)

22 A8 BMARSLEAFE

11 %%.(No.) BAFZ 2 (%)
1 (ND-1) 7.114
2 (ND-2) 6.532
3 (ND-3) 6.354
4 (CA) 7.145
5 (SA-1) 6.977
6 (SA-2) 5.775
7 (SC) 7.605
8 (S)) 6.365
9 (SUB) 5.826
10 (SUC) 6.115
T 32E4S.D. 6.581+0.610




(+- ) M E+42 HPLC 4p = Blg¥ e =

P10 449 &ML FH &A% & 10 L ek > 27 HPLC 4, 2 ]

g Lo

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

2. Bl E UV 283 nm

4. FHLE R 135°C
£ :10pL
6. # b 4p

P& F (min) v 3% (%) -k (%)
0 22 78
10 22 78
20 48 52
35 48 52
45 100 0
150
3 e
140 f‘ ;L)i gl
mM 10
120 ‘
L —J‘
| | 8
100} ‘ (.|
L o U \
090
M'L A !
0801 H
2 Mk_—“m °
or0] ‘
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06 v }‘h H 5
ol
0501
4
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3
03]
020 2
A { A
010] |
WM A

LB B B B B B B
00 200 400 600 800 1000 1200

B .~ 10 #1142 HPLC 45 & Rl3#

T LA L T B B B B B B O
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(+2) #FF A H2 UPLC & 17

E TR 1.94 A s B AT A R &eni g (R ) -
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TR 192 2 sk UL B e &0 A R (RN
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(Lw) RAFS TS 2 R E

A+ 3% 1 CgH34015 5 &+ & 1 610.56 ; 3 8L 1 258-262°C ; v ¢ 5 %
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(+=) ®AH 5 'HNMR B3#

PN IBSINELUINIAE VNS NNS NS CNSOTSTNORTAANNSRONERD
2SS 3RSl REEiRSSrNaEReRanT SonaNSIEREnSesRRS RS2SR
SRBBNNEESRRRASSRGERBRREET RRICSETEENRISRIAIORRSS

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

-12.006
11,987
9.073

%
{
/%%

(R 1 ‘]_JIJ.LML_.JUUNL J

N~
[

T
ppm
o w G = LA A iy B s C3
1.00 3.10 1.062.1; . - .28.2963

1.09 1.a464 1.29.8264 1.18

B4 ~ A H 'HNMR B :#(DMSO-de)

(+ =) g 3¢ °C NMR F3#

Hesparidin_DNSO_500 2020/05/12

T T T T T T T T " T T T T T 1
200 180 160 140 iz0 ioo a0 - B0 ap 20 ppm

M- - fA 3 °C NMR Hl3#(DMSO-ds)



(& ~) gAFHESIMS Fl3#

E:\DATA\Lu, Chung-Kuang\2015\YHC6-82-1 3/19/2015 9:45:08 AM YHC8-82-1

YHC6-82-1 #82-89 RT: 1.76-1.94 AV: 8 NL: 6.30E5
T: - ¢ ESI Full ms [ 150.00-850.00]
100 301.18

o [M-H]
90

85 609.14
80

75

70

65

60

55

50

45

40

35

30

25

20

Relative Abundance

1= 325.31 728.97
10 339.35

285.22 343.11

0 { I T Y

150 200 250 300 350 400 450 500 550 600 650 700 750 800
.ml/z

706.88 745.04

593.16 644.93 789.90

B+ - - gL ESIMS Bl

(4 ) RAFHFTIR Bl

90 —}Hesparidin

88 & RO Al
‘./.a\‘lr,l,Yf«rAiw,!y 1 - A Zeciifoh )} s {11
84 J‘ \v \ | I

\ b

9149

~
N
14011 =
12418
8485

14706

BOO4
8168

%Transmittance
(-3
@

976.2

2
14420

10007

&
10293

7678

54

34688
34198
271
28395
12990
12745
12050
11846

52

1605 4

15196

10661
10538

10888

50

1650 4

48

46

6288
5839

6779

7432

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

B+ = - A FHHFTIR B



(=) BAHOUV B

8.717 Peak 1

0.30—]

0.25—

AU

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

2 A UV W



- L

S RAFE RS

0 ol 1
7 8a

2 g ¢a

7,

»OH Y5 [

OH O
A

-~ RBAFDL - I F 4 (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
27 3.20-3.25 (m) 73.0
37 3.26-3.30 (M) 76.2
47 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
27 3.62-3.64 (m) 70.2
37 3.36-3.43 () 70.7
47 3.11-3.18 (m) 72.0
5 3.36-3.43 () 68.3
6™ 1.07 (d, 6.5) 17.8

4(Multiplicity, J in Hz) in ppm.
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(- )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 Cl18
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 -

B
(=) BREFPEEER
LA R B E PR e L B e

Z) RREEREEER
Pﬁﬁﬁﬁ%&iﬁﬁyﬁﬁpﬁfﬁﬂgg*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 GEE B R 0 2007 pEAFR L 100 pg/mL {5 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

(=) # % RFw
MR R 100 pg/mL 2 R ARE &G d KRR S £ RS
PO H A G AR KRR L

() TSRS
1 €4 - 23 GMALY L R RRAAYRSARIAE > 2T 74
B S DBULE Y SRR IR AP R 1R RO
HIREL
2. B B P BMALTE A BRAGPR SR REARF S 2HAG M
RAR SRR A 02245821624 ) PR RAH D
HE R A A AR RO EHRE L

(i)@ﬂﬁﬁﬁ*ﬁﬁm$%
1. i B4 *Y(Limit of Detection, LOD) : #-2 sk & 2 *ﬂ_ggr,/%” % BT
ji AEESRTOY L 23 PFZER 0 TR BRI EE
. Z_E & *Y(Limit of Quantitation, LOQ): #-2 Frik & 2 *ﬂ B S iR A
FOIMEEREM L =10:] P2 ER > (TA X BEITIEE o

o

(+) j’;Fé“—"“”l/{ﬁ"éﬁgg
B wRAHFRAMALSB A SR F PEEHEEG01g A
or KA 6.0mg o £t SRk WE R TR

(4 - ) HPLC A #5if 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 (%)
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(+=) MAA T H &2 UPLC K 47 if &

1. & +5 % : Waters ACQUITY UPLC® BEH C18 Column (100 x 2.1 mm, 1.7 um)
2. ¥ BLAE UV 283 nm
3. sneiE f 0.4 mL/min
4. gHER 135°C
5.0~8 11l
6. #H4p -
¥ R (min) ¢ % (%) -k (%)
0 22 78
8 22 78
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o~ R REAST

15T B _ ek
kR R.S.D. (%)
Her  (n=H) 100 pg/mL 0.44
2471 (n=b) e &% % (No.5) 2 46
rTE (n=6) & &% i (No.5) 1.81
W RHEL (n=3) 0.4 ng/mL -
T E &' (n=3) 1.0 ng/mL -

(=) jfjtkw”lii?‘gﬁgg
RAIE e v fod 2 96.2% » Ap R L 5 1.55% -

22 BAHF v F
gu |FHHE | EFE s REE S T feF | RSD.

8 (mg) | (mg) | (mg) | (%) (%) (%)

1 0.1023 6.2026 6.0 11.8719 | 94.49

2 0.1023 6.2026 6.0 12.0771 | 97.91

3 0.1023 6.2026 6.0 12.0531 | 97.51 96.18 1.55

4 0.1023 6.2026 6.0 11.9057 | 95.05

5 0.1023 6.2026 6.0 11.9588 | 95.94
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¥ 1+ #%.(No.) RAFE £ %)

1 (NF) 6.050

2 (NJ) 6.283

3 (NN) 6.977

4 (NR) 5.658

5 (CA-2) 6.141

6 (CA-3) 7.031

7 (CA-4) 5.826

8 (CA-5) 6.115

9 (SUA) 5.028

10 (SUD) 6.842

11 (NSTP) 6.414
T 15 +S.D. 6.215+0.599
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1 3HE R RH) © 52%

8 & (RT) : 24.8 °C
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