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tSoz AV @A 19 NS 7AA FZ(Solid Phase Extraction) ZFEZ Ao Yo A7) Ag]7l 1743} o]
S

24 o4

)
_Bi
o
il
Koo
ol
>
~x
K
&
s
o
fo
g,
”
i
>
)
2
0
ey
»

A

ggog, A7 @A 29 A FE(SPE) FHEZ A MH &2 E(2.0 mL)S Yol A7) SilprBImCl #%
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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of A H H=Ak o] 9]

Lo

EoEs AlFHSIG(EA 3)

npxlgro 2 - 7] uAY FE(SPE) FFEZ A HEAke] f@do e wekg /A £ (1 mol/L, 2 mL)<S
gol A7) SilprBImCl &% 12449 #Hl&s4ts FE3190 0.

<AAd 5> Fx2HE et FE 5

Aot nAs oleA A BEe AAgett o BAY FEPoR dxeld A FE et b

FEEEA HE2(3.0 nL)oll FHAZA Azl sollA Al A7 aAst o] 24 GA SilprNH, £2(0.5

N

QS AT o, T EE(1.0 @)= FHUFskAL 304 st wpkete], A7) SilprNH, W] $REREH F

teow A7) A 19 NS A4 F5(Solid Phase Extraction) ZFEZ| Ao Wo 7] Ag]7l 143} o]
24 AA 2ES g oz ugA7Ia WEE fuls wESAH Y (EA 2)

)
oo
(o
i
>~
%
(o
X
N}
1o
E
4»

Z(SPE) 7FE A AHEul 24 £(2.0 mb)S o 47| SilprNH, &2l
e A=l oele] EEEs AASIT(RA 3).

npxlgro 2 - 7] uAY FE(SPE) FFEZA O HEAake] fE|do 2 wEerg /A £ (1 mol/L, 2 mL)S
o] 47] SilprNH, &% 49 HAsiks FE33Th.

<AAd 6> =R HEid FE 6
AE7h sk o)A A BTE AES

3} ol AAFT,

1] glstel o

P
FIF
i)
oz
Mo
12
ok
o
e
e
o
fr
it
B
o
>
i,
i
£
ftlo
o
i
ol

FEEEA wEE(3.0 mb)ol FERAEA Az 6olM AxF M7t uAs ol AA| SilprimNH,
(0.5 )= AN v, 2 £2(1.0 9= H7hskaL 30 &k wnkste], A7) SilprimNH, w2l x5
H FE9 dlsbs FEARGEA 1D

tgoz, 7] @A 19 898 uAA FF(Solid Phase Extraction) ZFEZ| Aol Yo A7) A7}t 11438} o]
e AA BHg duHos uAPA A wehE Sl wMEAAT(EA] 2).

Eom, 7 @A 28] 1A FE(SPE) FFEHAC AHEEN E(2.0 ml)S ¥ol 7] SilprimNH, %
of a8 #HsAt o]9]o] BEEs AHIATH(EA 3).

ARt R Y] AAY FE(SPE) ZFEZ A O] Hate] feldo s weE/ddt EdA (1 mol/L, 2 ml)&
gol 7] SilprimN, 2ol 24 dAsits FEskqln.

i

B X2 I}e|FAH(Protocatechuic acid), 7|4 Caffeic acid) 2 HAEAF
3to] YERH 2ot}

o g

(Ferulic acid)¥ & &3%& H|
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[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
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T 19 YeRE nle} Zo], B 2 Hergo] Fx2XRE ZRILEFAH Protocatechuic acid), ZFHQIAH(Caffeic
acid) ¥ #HEA(Ferulic acid) o2 o] FojA &= HEA4ke F53517] 98 FEEWE 53 A2 ey,

<AFd 2> A7t 1A45 oA JA B2 BE A=t FF Byt

W] mhe gRERE AEie FE A% A9 At n45 oL A
E 19 e delgt msh ol oA RuE gl thedt ge 49 £Y5
A

TAH R R A PFojX = HlEAY FFo] HE 10.0 mLe] ZEIHHFAH Protocatechuic acid), 7Fs| At
(Caffeic acid) ¥ #H|ZAH(Ferulic acid) Z42S Az 1-6914 AZF3 247 Aggl A3} o] &4 Az &
2H(100.0 mg) ¥ A 1112 wiAste] Z4zke] wpolde] wWlEhES A Wi, 25 TellA] 24A13F F<F é«% =
< HE (0.4 pmE ARSI, o2, A7) 747t Al 7R Ak 27 dE 9 FEREHA gL A

= AXtste] AEgt 143} o] 24 HA FaE A AEg dolgdla, 1 AFAE X 24 YERAY.

3

12

lly:

Ea B e

o(l

5 2v B 3o Axde wE Ayt 143} o
FFA| )4k (Caffeic acid) % #H|E4H(Ferulic acid)2

2 O—‘.‘ A BEo] i3t = 27}eFAH Protocatechuic acid),
EIETASTC IS R o) e A RS =

L —
mloln
Y
ol
i)
mlm

= 20 vEbd wiel o], AdxERE Z2IHFAH(Protocatechuic acid), 7hE|eliH(Caffeic acid) @ #H|E4F
(Ferulic acid)o2 o]FojA &= HEHASE F53517) -‘?43}04 Aggb ol AA Bwe SilprEImCl(AZxd 3),
SilprMImCl(A =] 2) % SilprImNH, (AZFd 6)o] -3+ Ao =w yelyir, 1 FoME SilprEInCl (A Zd

3)ol 7P ¢ As & AT

<d¥ 3> AE/FHA vE HE Aty FE WL

gl mE FxEFYH dAuits FES] AT HAY As/FHA HES 3] f6 ved e dds

st

TAHeR, F2 BBA.0 oo el o4 A SiprEInCl LB ALgsle] [$x Bwe] F1/[FHAe
Flel vlES 1/4, 1/2, 1/1, 2/1 2 4/1ng/ng)e) WA T2l sho] 308 Fob 2Hg2 dee3 S
AHgtel FEaeith. V1ol [Fx Buel F/[FHAAL Flo) vER FE8 dwite] F& Sgsgn, 1

A3E & 30 YR

E 32 AB/EEA ML wE Z 2L F2F(Protocatechuic acid), ZhH|&AH(Caffeic acid) 2 HEAF
(Ferulic acid)9 & a¥E wjnste] Yepdll Zgfzoju},

%= 30 Yehdt vl o], stxgRE Z 274 A (Protocatechuic acid), 7hE|e]AF(Caffeic acid) % #H =4k
(Ferulic acid)22 o]FojA &= #HE\AS F5E3517] 98t AE/FFA HES 1.5/1~ 2.5/10] 953 Ho=

uebstan, 2 Fell A= 2/10 viEd Wk 7 e A & 5 Al

<A 4> FZLu)e] o WE HEAe F= U}
2 dgo] 2 Xz RY HEis FE57] 2T HAH FEE0 e ZY] fd ven 22 AdSs 59
33T

TFAFoR T BEE(1.0 g)ol thsl o] NA| SiprEImCl 2o 92 2/1 vH]|E&E A}
ez slo], wWEeee %S 1ml, 2ml, 3ml, 4 mL 2 5 nlE tEA b 308 ol
= 40 YERAAT.

tio
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]
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T 4= Z2E8uje) %o wE Z I} FAH(Protocatechuic acid), ZFA|elAk(Caffeic acid) @ #HE4H(Ferulic
acid)® F% &S waste] vepd o)t}

4o Vel ule} o], SR RE Z @ ILE AN Protocatechulc acid), 7r#lelik(Caffeic acid) 2 #H =S4t
(Feru ic acid)o® o]FolA = FEihs FE57] st FEEWe] &2 1-3 mLe] WA 3 Hew
UEbtaL, 2 Fell A 3 ald wWirk Mg 5 As & 7 A

A3 5> F

W odge] W FREVE AEe FEE] A AR FHANE 7 A9 et 2o 4Ee FAsd

.

N{N'
E
2
)
i
=
i
>
lo,
1
i
o
N

TARoR, A7) Add 1 WA AP 49 Aol @& HAHo FEF £ WES(3 mL)o FE (1.0
g)S Y Fx Be] ok EHSH A7t 143} o] A NA SiprEImCl o] %S 2/1 B &R o] FEA|7
S 20+, 30+, 403, 504 ¥ 60wo= tE2A v FEIU 11 AFHE X 5 YERAT.

T 55 FEAZM w2 Z It FAF(Protocatechuic acid), 74 (Caffeic acid) 2 #HE4H(Ferulic
acid)9] & a¥E sty vepd g Zolt,

50| Yeldt wpe} o], stx2HE Z2I}E A (Protocatechuic acid), 7HH|&4F(Caffeic acid) © HEAF
(Feru ic ac1d)°Fm olFolA| = FlEiks FE3H] st FEFAIIEE 20~409] WA e o R e

=
WaL, 2L FellA = 30 d wWrk P 9 AS o v

<AEd 6> AlFLr 2 & Ao g dHEate] 8 Hrt
2 odgo] w2 AZzd 1-69A AZS FRA FAE HEik o]9e EEES AAS] Hd HAH AH &
Wk FAAREE AENe Rels] A9 A9 Selo o) A9 e ge Aue R

HA, Hers, ks, E, ofEVC|EY ) ofAE, HWEs/dA 9 E/HCL Z(SPE) 7FEE A
of AlFEuZ st Alzxd 19 SilprimCl & AE HE4t o] E¢E] AAY FS SAHS AT, 2
A, Fo] AAEMEA 7HF $sidler, HAY AHEMY FS 3] A3 1.0 mlolA 5.0 mlLE thEA
st S=3sk A3 2.0 mLd w7t 7 a3l Aoz e Y.

ggow, el Weks, oerE, &, oM EYelE
EgRo gg]No g 3Fe] SilprimCl v‘i“?—_}ﬂ] 178" Sil

o 1 A Wekg/dile] gEjdeR Y s e &

N
N
tlo
f
__>i’4/
o
A

, oAlE, HlERE /AR B E/HCLS LAY ——T—%(SPE) 7t

l

<ARd 7> FEH9 IBA Bt

2 ougel M2 ge)7t w4 o8y oA Pue Agst o By Fayen
she el tlal A4, AU, A4 Fo) 54 24e] e AEy dee st

719l B Ao it dye shr] E 20 e mlep o], ZZ I A Protocatechuic acid), 7HE| ¢
AH(Caffeic acid) 2 #ZAH(Ferulic acid) 1 0.9995 WA 0.9998¢] #W9le] A7 A%®) 2 0 oA 100

pm/mLe] $-=38F A8 Yepidg. 3, Al 71A] Ak tidk AE FAI(LOD)= 1.0 WA 4.1 ng/mLe] ¥
ola, AZFIA(LOYE 5.0 WA 14.7 ng/mLe] L.
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

ZIHSdl 10-2014-0108354

wobzk, stz & 3ol uEkdl wkel o], 63]9] AJYS whEstel @S Ax, 96.7 WA 103.3% WS Holm

2 Aol $asths AL & A

* 2
3| A B4 R 2489 (pm/mL) LOD/(ng/mL) | LOQ/(ng/mL)
PA y = 8909.6x - 44.256 0.9995 10.0-100 1.0 5.0
CA y = 6604.5x - 50.298 0.9995 10.0-100 3.3 12.2
FA y = 6099.2x — 43.484 0.9998 10.0-100 4.1 14.7
Z 3
Intra-day Inter-day 3 E%
275 %
(um/mL) =H v= | AUA RDE | H v= | LA RSD%
(pm/mL) (pm/mL)
PA 10 9.86 4.09 9.82 4.59 98.4
25 24.88 3.40 24.91 3.70 99.6
100 99.46 3.59 99.75 4.81 99.6
CA 10 9.66 4.78 9.67 4.97 96.7
25 24 .68 3.54 24 .61 3.92 99.2
100 99.57 4.16 99.43 4.91 99.5
FA 10 9.77 4.29 9.92 4.05 98.5
25 25.05 3.04 24.79 3.36 99.7
100 104.06 4.49 102.63 3.90 103.3
<Agd 8 Z2ZJHE|FA, FHear € HE4Y] 288 WU
2 ool w2 A] Ao 1 R 7oA HAstE F&5 e WHow T 2IMH A, JHE A 2 HEAS
F& 92 Boste] sz RY el FERES dolry] Yok s e AdS st

TFAARog ZZguja ] WERS (3.0 mL)o| FHAZM Axd 6oA ARd I mAZ o)A A
A 307 sot %

SllprEImCl TE(1.0 g5 FAAZ e, 2 22(2.0 9 zmom 25 Cell ot agksle] | A7)
SilprEImCl &% FxZHEH F54 dAsits SFAZHGR(EA 1
oz, 7] @A 19 98 uA4 FE(SPE) FIEE R0 Yol A7) Ae)gt uAs) o)A A £IS A
o uAAI I HEE gujE wEAATH(EA 2)

2, Al 29 LA %%(SPE) FHE A AHEuZA (2.0 nL)S& Yol A7) SilprEImCl ¥

o H=ake] g|do 2N weE/Ax EFN(1 mol/L, 2 mL)E ¥

, 3 A
A7) SilprEImCl o] nAH Jﬂ EAMS FE39T.
upjubo 2 A7 oA FE2e NS (s column(5 pm, 150.0X4.6 mm, i.d.,RSEIZ, A, s3), olyEr}o]
EY/E/EZF o 2ol EAH20/80/0.1, v/v/v)e €% 0.5 mL/min, UV 3-F 270 nm¢] F71¢] HPLC A|AES
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[0146]

[0147]

Argato] welehal.

I A
Ae % %
/})1—7] A &)

>
l
hul
2
—
o
o
il
jﬁL
T
o
et
=
r
m
)
e
i)
ol

s,

=iy
o

»

1
g

k1
N
~

(mg/9)

K
Kk

ATt

0.10

0.09

0.08

0.07

0.06

0.04

0.02

0.01

0.00
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S22 RE BB T2 FAH98.1%), AR89 4%) B HEBAH92.29)9] FeE EZEl=

Sosecs 3
IS
BRI, R0
SRR SR

K KX
o
RS
000,
LS

SIS

XKL
sjefatetetet
SR

,

3%
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9
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— e
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o < NN N N = T %l
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m 0_1 w1 - |_| sk |
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e R S S a! 3 =]
Rl s teratelelete e s stetatetetetetere otelatetotetete’s
_u _ m e SRR = _ u b
—
a9 b = _ m =
Nz & _
T i :
/ \ w ' A
NZ > 4
¥ .
'
PO A IS SIS —
SR 1
w —
-t
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- =
n K -
o KM
KSR KKK AKX IR I KKK KKK RIEH NI X KKK KK IEIRH RN
R S SR SRR LI KEZLIIIEEL SERBEES] m
Rl
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-
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—
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)
—
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—
=
—
=
]
=
a,
-
=] g
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—
B Ry O
e e st tasateratotatatotess =]
= -
-~
-—
T
[70]
' I ' | ' I 1 |
4 l l L l L 1 i l L \O 0 = o cl =t (=4
o v - o s o (=] (=] (=] (=} < (=) (=]
o o (=) (=) (=} (=}
[=]

H

o (6/6w)
1y

ol

vy

A vl

AB/E
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k1
(N2
N

0.06

0.05

0.01

0.00

k1
N2
%))

0.06

0.05

0.04

(mg/9)

E

a 0.03

e
=

0.02

0.01

0.00
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—a ZEIHFY
e T e

A

o A
-
1 1 . 1 : 1 . 1
1 2 3 4 5

2 (mL)

—&— DEIH [
e I

L S e

il A ",

| | A | s 1 A |

20 30 40 50 60
F& A2 (min)
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