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Component Analysis of Suaeda asparagoides Extracts
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2 oF: o)A Ao ARNES B FEE ats} Ay FEE I 189 73 ool gk AxE Bast
vb 9lrh1.2]. & ATolA = thin layer chromatography (TLC), high performance liquid chromatography (HPLC) £
liquid chromatography/Electrospray Tandem mass spectrometry (LC/ESI-MS/MS), 'H-NMR& ©]438}0 Y&
E5o gt AR BAS AT UEA FFE F ethyl acetate ¥F 2] TLCE 5719 W(SA 1 ~ SA 5)E &£
H3t}, Ethyl acetate 2& 2] 7 AR ¥ Qoldl aglycone &l tist HPLC AZvhE 1388 2702] F|o]a(SAA 2
g9l saA DE vebia, 42 o 88 45 quercetin, kaempferol®} 5188 2438]F quercetin 16.88 %. kaempferol
83.12 %2 kaempferal®) FFo] & Aoz viehddty, 8 LC/ESI-MS/MSE 314 SA 21 kaempferol-3-O-gluco-
side® SA 3% quercetin-3-O-glucoside, SA 4+ kaempferol-3-O-rutinoside, SA 5% quercetin-3-O-rutinoside® 9!
HAk LC/ESI-MS/MSS A= ERA SAA 12 G489 aglycone H8 ol 438k ¥4l [M-H] (m/z
285) o]z vepdlen, 'H-NMR #41& A% 23 [6 619 (1H d, J = 18 Hz, H-6), 8 644 (1H, d. J =
18 Hz. H-8). & 692 (2H, d. J = 9.0 Hz, H-3'5"), & 804 (2H, d, J = 9.0 Hz, H-2'6")]1¢lA slojza50] Yekich
T2h SAA 12 kaempferol el EAH AT SAA 2+ aglycone £ 3ol 483 £4012 [M-H] (m/z301)2 A
Akl o, 'H-NMR AHEZL [§ 620 (1H, d J = 20 Hz, H-6), & 642 (1H, d, J = 2.0 Hz, H-8), & 6.90 (1H,
d J =86 Hz H-5). & 755 (1H, dd, J = 86, 22 Hz, H-6), 8 769 (1H, d J = 22 Hz, H-2" 1A FolaEE
UERA L, b SAA 2% quercetinSE ERAIHITH AEHCE ojn] Hud YA FEEY P43 A8 18
Al AEa tEol YEA FE2E AR B A2E JIsA dREFLEEA 8ol 7t AlAbth

Abstract : In the previous study, the anti-oxidant activity of extract/fraction of Sueada aspparagoides (SA) and
the stability test for the cream containing SA extract were investigated respectively[1,2]. In this study, the
components of SA extract were analyzed by TLC, HPLC, and LC/ESI-MS/MS, '"U-NMR. TLC chromatogram
of ethyl acetate fraction of SA extract revealed 5 bands (SA 1 ~ SA 5). HPLC chromatogram of aglycone
fractions obtained from deglycoylation reaction of ethyl acetate fraction showed 2 bands (SAA 2 and SAA 1),
which were identified as quercetin (composition ratio, 16.88 %) and kaempferol (83.12 %) in the order of elution
time. Among 5 bands of TLC chromatogram, 4 bands (SA 2 =~ SA 5) also were identified as
kaempferol-3-O-glucoside (SA  2), quercetin-3-O-glucoside (SA 3), kaempferol-3-O-rutinoside (SA 4),
quercetin-3-O-rutinoside (SA 5) by LC/ESI-MS/MSMS/MS, respectively. The spectrum generated for SAA 1
by LC/ESI-MS/MS in the negative ion mode also gave the ion corresponding to the deprotonated aglycone
[M-H1 (285 m/z), the 'H-NMR spectrum contained signals [ 8 6.19 (1H, d, J = 1.8 Hz, H-6), ¢ 6.44 (1H,
d.J = 18 Hz, H-8), & 692 (2H, d, J = 9.0 Hz, H-3'5"). 6 8.04 (2H, d. J = 9.0 Hz, H-2'6" 1], thus SAA 1
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was identified as kaempferol. SAA 2 vielded the deprotonated agycone ion [M-H] (301 m/2), "H-NMR spectrum
showed signals [ 6 620 (1H, d, J = 2.0 Hz, H-6), ¢ 642 (1H, d, J = 2.0 Hz, H-8), & 690 (1H, d, J = 86 Hz,
H-5%, ¢ 755 (1H, dd, J = 86, 22 Hz, H-6"), & 7.69 (1H, d. J = 2.2 Hz, H-2)), thus SAA 2 was identified as
quercetin. In conclusion, with the anti-oxidant activity and the stability test reported previously, component analysis

of SA extracts could be applicable to new cosmeceuticals.

Keywords : Suaeda asparagoides, flavonoids, LC/ESI-MS/MS, component analysis, NMR
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HEAE 194 22024 G4 E (halophyte),
°}"r-‘+(chenopod1aceae)°ﬂ sttt ol gt FAA el
= 4, Az EA, Az, FE0 o] YUtk o
Z UEAl(Suaeda asparagoides) THA A 39
g Fdas #7141, 25, 3, UEF 59 vEd
A JE] HlER A By, By, C § B YUYLE 21F
Faatar §lo] AZFAEo Wizt ©
3], ey ARy anel AEe 4o gt AT
BiE A9 oot

whebA, A2 E— =l 9hA "P'ﬁr?ﬁ F2E9 ¥
g Ag3 225 Tt g
o|n| Hdk v} 3)\5}[1.2], By = Eoﬂfﬁ "]%ZH FEE
9] free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) 4
A (FSCs, pg/mL)< 100 % &2 $%%(320.33
pg/mL) {50 % l&& F%5(40.73 pg/mL) < ethyl
acetate (1387 pg/mL) < aglycone w3(7. 80
pg/mL)%=2. 2 ethyl acetate 23 1 EHolM 7
AAAZ aglycone 89 free radical 2H&4d0] Hl-¢-
25 gtk £ Fe“—EDTA/HzOz AZ ol & 2T
23} (0SCso, pg/mL)< 100 % oleE FZFE(650
pg/mL) < 50 % e %%%(o 99 ug/mL) < ethyl
acetate ©3(0.05 pg/mL) < aglycone +3(0.03
pg/mL) T2 ethyl acetate w3 aglycone TE
% 905 59 T8 99 3¢ AR, 0,02 §
S AL g e FEE AE BT B2 agly-
cone FEEY A9 1 ~ 50 uyg/mLe & BHA 5
T gERoT ATRT AL Yeh ol 37HA] &
AHsl Ao VA FFE F ethyl acetate E—ﬁﬂ}
aglycone -8 ksl &4do] AA Aol =
51]1:‘01]}\1 B'L*Pﬁ]—xﬂixﬂ_,] xl-.g.& gl 2~ 9)\0 74 Oi _4
GE U T3k WA FEE S 299 13 PEA
AFH = 25 7 AHS 25 3¢ 25 A0
T, 25 C. 37 C % 45 T)3 gjFgAel =2 3le 4

i3tsE el 4, A 348 A 3 3, 2008

5 AE] pHY 8% HskeE A9 glled, 23]
WA 252 "ogddd ddshs ReA=R 2hgst
o] A8 ATE FAANA AFE P 71
&g FlESit

I8y UEA FE2E 7 TAks 298 Ut £ S
ethyl acetate &8 aglycone & thet A& 4]
o] ol o7} gith Wk 2 AFolM e VA
Eo] g3l ARES HEx R 459 o] & Bad)

A g,

2. Mz o Mg

et

21.217] & Al

UV-visible spectrophotometers Varian (Australia)
A8 Cary 50, HPLCE Dionex*l, NMRT Varian
(USA)AHS] Mercury400, LC/ESI-MS/MSE  Applied
Biosystems*Fe] API2000 Al&-& AHE-skiTh

&g, WeZ, ethyl acetate (EtOAc) & 2+ &4
v AT 55 Aeke ARSI oM Tirmethyl sulfoxide
(contains 0.1 v/v% TMS)+ SigmarH(USA) X 74
33tk Flavonoid® w4l AFH&-$F thin layer chroma-
tography (TLC)+ aluminum sheet silica gel 60 Fass (0.2
mm)E MerckAHUSA) A 74383t} E8tR ol
HWEAZ AHE8E kaempferol, quercetin, quercetin-
3-O-rutinoside (rutin), quercetin-3-O-glucoside (iso-
quercitrin) < SigmaAHUSA) ¢4 :r“ﬂ iyt
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Table 1, HPLC Conditions for Separation of Ethyl Acetate and Deglycosylated Fraction from Suaeda asparagoides Extracts

Condition of HPLC analysis

Column
Detector
Flow Rate

Luna 5 ¢ C18 (L : 250 nm. LD : 4.6 mm)

UVD 170s DIONEX
1.0 mL/min

2 % acetic acid @ 0.5 % acetic acid

in H:0

(70 : 30 ~ 10 : 90, Gradient)
for ethyl acetate fraction

(50 : 50 ~ 0 : 100, Gradient)

Mobile Phase

in 50% acetonitrile solution

for aglycone fraction (deglycosylated}

B4 AR A7k o] F ethyl acetate +8& 74
- FFste] BOE LU

Ethyl acetate ¥3 & ZFE] aglycone A2: ethyl ace-
tate £ oA H2 3] YR= A TR WS o)
$3i4 FE AAAZ aglycone IFEE Adof A5
At A8 WS ethyl acetate 7HEE Ak H,S0,
3 acetone &XE 91, 4 h T FH 71LeHEA 5 -
WA 85 A7 §98 5 9% KOH-MeOH &9
7 o At 73 44 ¥ A ethyl acetate 5
&gt 0|2 7St - w53t A¥o AEsd)

23 LIEM FE227H S2tEx0/=el S8 % e

231, TLC ¥ HPLCE 0|88t LA F&82] EalE:
ol &4

LAl F2E 7 ethyl acetate T8 0|25 @&
AAAZ aglycone ¥8& 100 % NeHEol 59 & gy-
ringe filter (Millipore 0.45 ym) & ©1&-38}0] o] 73}l o]
o4& TLC ¥ HPLC ¥4 3% AEE o] &3t}
TLC #4014 A/NEvlE ethyl acetate 89 H¢
ethyl acetate : acetic acid © formic acid : water = 100
D11 : 11 : 10+ aglycone %82 n-hexane © ethyl ace-
tate : acetic acid = 21 : 14 : 55 AH&SATh AR &
AL FepRwolE BFEZ RAI 9} 2pe] A, FAabak
& o] &3 BeElg u SoF gelFgich

HPLC #41& 2 % acetic acid %92 05 % acetic
acid® 3 50 % acetonitrile &4 71&7] &P
o= F-elsisiy, o] W HPLC #eZ2 Table 19
BRisleh 3t HEA FEEY AT BYE Sk
TLCE ®el¥ 717te] & & & 50 % &l 3
Z, A9t § IRt w35kl B9 Iy o) o o

A7 91 F UFz 100 % eSOl 5 T syringe
filter (Millipore 045 ym) & ©]&3to] {73}z

< HPLC w49, UHA= g AATS 2 aglycones
Azsk= ARSI, Aglycone 2% XS HPLC &
Ao AMZsl7] 8l 100 % oNEREo o)1, syringe fil-
ter (Millipore 0.45 ym) = oJ 33 & ARG3}5IT,

2.3.2 LC/ESI-MS/MS2E NMRE2 0|28 LIRK F&29|
ECHETOE B4

LC %42 autosampler ¢ diode-array detector (DAD)
7} A& Agilent (Waldbronn, Germany) Model 1100
& ARSI T A2 Pursuit XRs C18 (2.0 x 50 mm,
3 yum) (Varian, USA)= AHESHYTE o542 05 %
formic acid (in water) (solvent A) : 0.5 % formic acid
(in MeOH : Acetonitrile = 5 : 5} (solvent B} = 20
80 0F o, K& 200 puL/minCE 3T

MS/MS #41< ionspray sources AHE3SFSI, neg-
ative ion mode® capillary voltage™ -3500 V, nehulizer
gas (Nz) 10 (arbitary units), collision gas (Nz) 2} ion
source temperaturet= 400 ColA 88} Declustering
potential (DP)$} collision energy (CE)= 22} 31§H-Eo
upet H2A 88k o™ Tables 4, 591 YERRSI

'H-NMR 7171 £4& Mercury400 (Varian, USA)E
AME8Ig o AT Lol dimethyl sulfoxide-ds (DMSQ)
Z AMEglon, UR EFEEAZE tetramethylsilane
(TMS)E 71E8(Si(CHy)y, 6 =0) 22 3t

2.4. SHXE|

ZE 99 33 Buen BARAE 5 % o5

FoJA Student’s t-test® AaATh
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Figure 1, TLC chromatogram of ethyl acetate fraction from
Suaeda asparagoides and references. 1: rutin, 2: Suaeda as-
pragoides extract (EtOAC fraction), 3: isoquercitrin. For de-
tailed chromatographic protocol see the experimental section.
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@esi 05

o® SAA 2 0.67

1 2 3

Figure 2. TLC chromatogram of deglycosylated extract from
Suaeda asparagoides (EtOAc fraction) and references. 1:
quercetin, 2: deglycosylated extract (EtOAc fraction), 3:
kaempferol, For defailed chromatographic protocol see the ex-
perimental section.

3. 2% #{ u@

31. TLC ¥ HPLCE o|2&t LIEX| FE£29| Z2i2:
ol 24
31.1. TLCE 0|88t 2N FE£22| Zal2L0|= £M
A 229 TLC AREIRS Figure 1 2
Figure 29} 2 Figure 12 50 % A&HEE 53 U7
A FE2EETE 9 ethyl acetate FE 2 5712 o
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Figure 3. HPLC chromatogram of ethyl acetate fraction from
Suaeda asparagoides, 1: SA 5, 2: SA 3, 3: SA 4, 4: SA 2.

(SA1,SA 2, SA 3 SA4 SANE FHAUY 1 =
Rf 0.86% SA 2+ A 9 Wk o g Slst A} 5
E7h7hd Ag 20 VR £ TLC 24904 fla-
vonoid aglycones SA 13 FLs HxoflA el
SA 2 ~ SA 5 W& SR ol= wlHA (flavonoid
glycosides) 2 F7 ¥ ATt

Figure 2+ YWEA 28 5 ethyl acetate E& ol of
3to] 7 AA AE F doln aglycone 2 TLC 22
ubET oIt} o] aglycone EEE 2709 w(SAA 1.
SAA 2)E #HUL, EEEA S o] 8319 SAA 12
kaempferol, SAA 2% quercetin® & F35H 1, o]0
HPLC, LC/ESI-MS/MS % NMR A EH S BAFo]
g 78 ZAG

3.1.2. HPLCE 0|88t LIZX FE 29| ERiE0|E 24

UEA FEE F ethyl acetate ¥-29 HPLC A &0}
EI3E Figure 37 Zth AZvlET#HL 479 o]
A5 Yehdligich zt7ke] dojag F 3] ¢ske,
Figure 1° 31& TLC A ZrE L= ofA —PEPE] g F
oJN FZ - A7ty SulE A9t - 747"\] T AL s
FHE oghE §d0= so] HPLC ¥41S 93 A8
= A8l Figure 18] TLC (normal phase) JE0}
EI8IM RAZE 7P 2 W)l SA 5 (Rr 055)%
Figure 32] HPLC (reverse phase) ¥o]= 198 SA 3
T J0]A 2, SA 4+ o] 3, SA 2+ Fo|F 49} U
e FRISHSITE SA 39 SA 4 W7} HPLCOM SA17}
vk A olg)ell= A2H(TLC) % H4HHPLC) AZntE
TeFelA g8 oM ASe = ALY RS

L}—rxﬂ FEE % ethyl acetate #89 T AANS
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Figure 4. HPLC chromatogram of deglycosylated Suaeda
asparagoides extracts (EtOAc fraction). 1@ SAA 2, 2:
SAA 1.
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Figure 5. Calibration curve of the kaempfercl standard in-
jected in the range from 0.1 to 1.0 ug/mL (A = 360 nm).

Table 2. Equations of Calibration Curves Obtained for Flavonoid Standards (A = 360 nm)

Standard Calibration curves Ry
Quercetin y = 236.813x - 15826 99.405
Kaempferol y = 132.253x + 1583 99.376

Table 3. HPL.C Quantitative Analysis Data of Deglycosylated Suaeda asparagoides Extracts (Aglycones of EtOAc Fraction)

No. Ret. time (min) Peak name (}rff’gt) (m Agriamjn) Rel. area (%) A(g(l)\‘/[lr)lt
1 21.75 Quercetin 1096,222 426,877 16.38 1.869
2 31.07 Kaempferol 1805.225 1220.183 83.12 9.214
Total: 2901.447 1647.060 100.00 11.084

T B} aglycone ©E ol ofst HPLC AEvE1#-S
Figure 49 ¢}t ZF 24 & ol83te] &3t Figure 2
O] TLC AZEVEIRH Table 2 ¥ Figure 59 A&7
A, 2183 Figure 49014 #1sk niek o] Figure 49
1o} 12 quercetin, TO] 3 2 kaempferol 9= &<l
S, 27H] FEprio]l 9] 234 quercetin (3©]
=1 1) 16.88 %, kaempferol (¥°]13 2) 83.12 %% et
% TH Table 3).

Figure 1°] 9+ TLC AZvIEIHA &
7z} ol & - st g A5 - dxA
o ud gptE G AANS A7 F s §doE
I olEE HPLC 4 AHSF 22N Figure 3¢

gojagoe] o FEhHo|=RIVME Yot A
o} w3t w2l TLC W A#3 HPLC o] &1l
UV-Visible F52#E™, R ~2HEH Fof %

¥ d

\

M xR e an

al
o

O

sh4 HolE &% o] &8k5itt

Figure 3014 so|= 27)7} 71 & sijo] = 4 (2490,
5380 %)SF ¥ola 3 (783 %)= T AARRECIA
kaempferol® #lEA o, AU WA £FH peak 1
(873 %)} peak 2 (2964 %) quercetin®Z FQ1H T

3.1.3 LC/ESI-MS/MS2t NMRE 0|28t LHEA FEE2)

Zopwols B4

3.1.31. SA 29| 7FZ=EH

Kaempferol-3-O-glucoside (astragalin) - 452
SA 29 Fx3|AE 918 LC/ESI-MS/MSE o &3 &

==

A& 3% A (Table 4, Figure 6), negative ion 259
Al F2F o) [M-HI7F m/z 447904 YEbsE oo, $7¢
o]Ze] zZolEog FAolZolA -CHO- (neutral
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Table 4. LC/ESI-MS/MS Characteristics of Ethyl Acetate Fraction from Suaeda asparagoides in Negative Ion Mode

Compound MW MS/MS ions (m/z) DP (V) CE (V)
SA 2 448 447, 255, 227, 183, 182 -66 =50
SA 3 464 463, 301, 300, 271 -61 -39
SA 4 594 593, 284, 285, 255, 227 -76 -50
SA 5 610 609, 301, 300, 271, 255 -81 -43
2.3e5 447.10 1.30e5 463.20
20t 1.20e5
1.00e5
9 1.5e5
;; g 800es
2 1.0e5 2
E é 6.00e4
S0e4 % £ 4 ooed
a4h.g0 ’ 64.00
420 435 430 435 440 448 u}go P T T R T o 200e4 4
iz, amu 43110 gar0p 4880 qepg0 450.00.460.30 47320, 47990,
430 436 440 445 450 455 460 465 470 475

1.6e4

1.4e4

1.2e4

181,80

Intensity, cps
P
X

p67.40

31240

(B)
Figure 6. Mass spectra of SA 2 (kaempferol-3-O-glucoside,
astragalin) in negative mode (LC-MS) : A - full MS spec-
tra: B - MS/MS from precursor ion m/z 447.

loss) 9 &4l g3 vehvte 54X mz 2557F €49
=3lem, 7 v -C0-4 &l 8 my 2277 ekt
o} o] L. A. Tiberti 50l QX% ¥& n} gloi4],
m2kA] SA2E kaempferol-3-O-glucoside® 578 3F3ith

3132 SA 39 #x&H

Quercetin-3-O-glucoside (isoquercitrin) - HAE
SA 39 Fx3AE 918 LC/ESI-MS/MSE &3 +
A& 8¢ A3 (Table 4, Figure 7), negative ion E.=ol
A molecular ion [M-H1°l m/z 463°14 YEFCoH,
glucose T8 AR A3 m/z 463 — m/z 301, 300
E Yelgelth o] A3EL electrospray ionization mass
spectrometry (ESI-MS/MS)ellA  negative ion EZ°l

A flavonoid O-diglycosides® &8¢ Cuyckens S5]°1

etal A E et A Al 34d Al 3 & 2008

miz amu

1.40e4

1.20e4

1.00e4

cps

8000.00

ntensity.

~ 6000.00

4000.00

100

(B)
Figure 7. Mass spectra of SA 3 (quercetin-3-O-glucoside,
isoquercitrin) in negative mode (LC/ESI-MS/MS) : A -
full MS spectra: B - MS/MS from precursor ion m/z 463.

o8 7)&E A3} AXF} w3 SA 3= -CHO- (neutral
loss) 2] Aol 98 EAAR m/z 2718 EATH TEkA
SA 3% quercetin-3-O-glucoside® 573331 Tt

3.1.33. SA 49| #ZT&EH

Kaempferol-3-O-rutinoside - 422 SA 48] +
3laS 93l LC/ESI-MS/MSE ©] &3k 48 3§
7} (Table 4, Figure 8), negative ion &2l A 22}
[M-H1°l m/z 593°1A YEF S ™ rhamnose-glucose
%919 AR A5t m/z 593 — m/z 285, 284 LHEF
Wt B%F Aleksanteri Petsalo 506191 93] frag-
ment ion m/z 255, 2278 JYERSIYE wEtA SA 28
kaempferol-3-O-rutinoside® &7 3F3{Th,

o
lo il PN

12
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Figure 8. Mass spectra of SA 4 (kaempferol-3-O-rutino-
side) in negative mode (LC/ESI-MS/MS) : A - full MS
spectra: B - MS/MS from precursor ion m/z 593.
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Figure 9. Mass spectra of SA 5 (quercetin-3-O-rutinoside,
rutin) in negative mode (LC/ESI-MS/MS) : A - full MS
spectra: B - MS/MS from precursor ion m/z 609.

Table 5. LC/ESI-MS/MS Characteristics of Deglycosylated Suaeda asparagoides Extract (Aglycones of EtOAc Fraction) in

Negative Jon Mode

Compound MW MS/MS ions (m/z) DP (V) CE (V)
SAA 1 286 285, 133 -81 -40
SAA 2 302 301, 151, 179 -31 ~30

3.1.3.4. SA 5e| PxEH

Quercetin-3-O-rutinoside (rutin) - S4EZ, SA 5
TZE4E A8l LC/ESI-MS/MSE o] &8 £42 3
&t A3 Table 4, Figure 9), negative ion B21olA &2}
o] [M-HJ°l m/z 609214 et em, SA 49+ 54
3 rhamnose-glucose ¥+ (m/z 609 — m/z 301, 300)
o] AL HofFgity Egk SA 39 PRI R querce-
tin®llA -CH:O- (neutral loss)7F 245 vepd £4
A9l fragment ion®) m/z 271 I AE & & 5 AT
WA SA 2% quercetin-3-O-rutinoside® &4 sF3H

lo

3.1.35. SAA 12 FZAH

Kaempferol - SAA 12 ©]®| TLCS HPLCE &3
kaempferol® F7a399, LC/ESI-MS/MS9 NMR
S Fsto] tpA] BT LC/ESI-MS/MSS A

negative ion WA SAA 12 B4/3A3He aglycone
o 83 ol [M-H] (m/z 285) FolaE UEC
W EAAQ fragment ionl.E m/z 133°] YERITH
(Table 5, Figure 10). ©] &§E-2 Stobiecki ¢l 3l
AT ZA9 vl Arie], w3 B} FEF Tx A4S
98] 'H-NMR #2418 AA18 A3 (Figure 11), 0 6.19
(1H, d, J = 18 Hz, H-6), & 644 (1H, d, J = 1.8 Hz,
H-8), 8 692 (2H. d, J = 9.0 Hz, H-3'5"), 6 8.04 (2H,
d, J = 90 Hz, H-2'6") 014 FolaEc] A& =itk o
SAAE2] BFaHA olE Hd A 9 ARG A FHO
ZHE SAA 12 kaempferol® EAEH AT}

3.1.36. SAA 20| TZEAH

Quercetin - SAA 22 o]u] TLCS HPLCE &3l
quercetin® & F38F5 2™ LC/ESI-MS/MSSH NMR
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n/z 285
Figure 10. Structure and fragmentation pathways of SAA 1
(kaempferol) by negative ion mode LC/ESI-MS/MS.

chemical shift (ppm)

(B)
Figure 11. The structure' and cosy 'H-NMR spectrum(B
of SAA 1 (kaempferol).

)

g 53t oAl gk LC/ESI-MS/MSS A3,
negative ion A4 SAA 2% aglycone ©|-& [M-H]
(m/z 301)& 8438313, 544 fragment ion®.F
m/z 179 2+ 151 ©] WEFRTH(Table 4, Figure 12). ©1&
Tiberti 52 AR5 X HATH 7], £3F Hh &t
TZ XL 98 'H-NMR 248 A3 A3 (Figure
13), & 620 (1H, d, J = 2.0 Hz, H-6), 6 642 (1H, d,
J =20 Hz H-8), 6§ 690 (1H. d, J = 86 Hz, H-5,
8 755 (1H, dd, J = 86, 2.2 Hz, H-6"), 8 7.69 (1H,
d, J = 22 Hz, H-2) A slo]zEo] vebgrt o] o4
AE 38 o)F 24 e 9 ARG g ghozy

tstalgEeta Al Al 3ed Al 3 &, 2008

wz
301 : [M-H1~
179 (M-H-1221 : X
151 : {M-H-150] :Z

m/z 301
Figure 12. Structure and fragmentation pathways of SAA 2
(quercetin) by negative ion mode LC/ESI-MS/MS.

chemical shift (ppm)

(B)
Figure 13. The structure'®’ and cosy(B) 'H-NMR spectrum
of SAA 2 (quercetin).

B SAA 2% quercetin®.Z #eolx gt}
1.2 B

1) WAl FEF F ethyl acetate 8 Y TLCE 571
O W(SA 1 ~ SA 5)E =Y, I FIAM R 0.86
Q SA 29 FE7} MR XF ZoF et

2) Ethyl acetate w89 G AARLS § DoJxl agly-
cone & th3t HPLC AZPIEZRL 2712 Hol=
= YEA I €9 £M 5 quercetin, kaempferol©] 312



A 5

™ Z2AJH)= quercetin 16.88 %, kaempferol 8312 %3
kaempferol F%°] ¥ W& AOoZ epstth

3) LC/ESI-MS/MSH 9} negative ion Z=o141 SA 2
£ 24 ol [M-HJ©| m/z 447 . SA 3% m/z 464, SA
45 m/z 593, SA 5% m/z 6092 YERRTE mEkA] SA
2% kaempferol-3-O-glucoside® SA 3¥ quercetin-
3-O- glucoside, SA 43 kaempferol-3-O-rutinoside, SA
5% quercetin-3-O-rutinoside® &Q1H AT}

4) SAA 1¥ negative ion EZNA aglycone ¥-2 ¢
A o]& [M-HI°l m/z 285914 JeErste ™ 'H-NMR
4L A d3 6 619 (1H, d, J = 1.8 Hz, H-6),
6 644 (1H, d, J = 1.8 Hz, H-8),6 692 (2H, d, J =
9.0 Hz, H- 3'5') 6 804 (2H, d, J = 9.0 Hz, H-2'6" 4
-4013501 2Z Hoh ek SAA 12 kaempferol®
gl et

5) SAA 2% negative ion oA aglycone Eo
A o] [M-HI°l m/z 30114 vebtod 'H-NMR
4 A%, ¢ 620 (1H, d, 7 = 20 Hz. H-6). & 642
(IH, d, J = 2.0 Hz, H-8), & 690 (1H, d, J = 8.6 Hz,
H-5,6 755 (1H, dd, J = 86, 2.2 Hz, H-6). & 7.69
(1H, d, J = 2.2 Hz, H-2)¢llA 3327} vepdr}, debs
SAA 2+ quercetin®.® 1AL

AEHoZ olu] " UYFA FE52 gAiks 2
€ a8lxm by A8y g UEA 25 AR
A2 MZE 7154 3EdEEN S80) 758

AAFE,
ZNEE

= (M 2= A7 A dE

o Axsa AR (FHANE: R&BD-2008-001)
S oo wgk RARAR 0050 % AR 5AE
AR A (A S A050453) o] YB A Pg ol
BE AT Ao dFoly, Aol ZA=HAUT
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