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ABSTRACT : This study was carried out to isolate and
identify the maysin and related flavonoid analogues in
corn silks. Silks were covered with silk bag to prevent
pollination and were sampled at 3~5 days after silking.
The silks were filled with 100% MeOH and stored at 0°C
until analysis. The MeOH extracts of corn silks were fil-
tered and concentrated at 35~40°C. The CH,Cl, was
added on the concentrated aqueous solution to remove
the chlorophyll and lipids. The C;5 open column (25 mm
X 54 cm) was washed and activated with serial treatment
of 500 ml of 100% MeOH(twice) = 75% MeOH — 50%
MeOH — 30% MeOH — 100% H,O (2 times). The con-
centrated aqueous solution was applied to the C;5 col-
umn and washed with H,O several times to remove the
sugars and water soluble pigments. Neochlorogenic acid,
chlorogenic acid and 4-caffeoylquinic acid were eluted
with 10% MeOH, and rhamosyl isoorientin was eluted
with 30% MeOH, but maysin was eluted with 50%
MeOH from the C;3 open column. Collected fractions
were analyzed with HPLC by using revers-phase Ultras-
phere Cy5 column (4.6 X 250 mm, 5 pm) and H,O (10%
MeOH containing 0.1% H;P04)/MeOH (100% MeOH
containing 0.1% H;PO,) linear gradient from 20% to
90% MeOH for 35 minutes, a flow rate of 1 ml/min and
detection at 340 nm. The selected fractions were concen-
trated and applied to the silicic acid column. Maysin was
eluted with 500 ml of 100% ethyl acetate from the silicic
acid column for the first purification, and the purity of
collected fractions was about 75%, but the purity from
the second purification with the C;g column (1/2 X 43”)
was greater than 95%. FAB-MS spectral data was
obtained with VG70-VSEQ VG analytical fast atom
bombardment mass (UK). 'H-NMR and “C-NMR data
were obtained with Bruker DPX 400 MHz NMR spec-
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trometers (German) in DMSO-d¢ at 400 and 100 MHz,
respectively.

Keywords : com silk, neochlorogenic acid, chlorogenic acid,
4-caffeoylquinic acid, rhamosyl isoorientin, maysin.
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Table 1. Instrument and analysis conditions for maysin.

Instrument Hewlett-Packard, HP 1050 LC, U.S.A.
Wave length 340 nm
AUFS 0.02
Column Ultrasphere C,3 5 um (4.6 X 250 mm)
Column temperature  30°C
Mobil phase A-10% MeOH+0.1% Phosphoric acid
B-100% MeOH+0.1% Phosphoric acid
Gradient condition =~ H,O/MeOH linear gradient
(from 20% MeOH to 90% MeOH for 35
minutes)
Flow rate 1.0 ml/min.
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ofle MAE HFHo=E AAINAT. I F 100% ethyl
acetate 500 mlE ZF] FAHYE EAS EEAHoH
FAE 7z} fractiond HPLCZ 313ty ¢=7F &&
fraction5S €%, F&3tt. 2% silicic acid BHO=E
ZFZE9 1% AAA maysin ol&d= Tk B4Eo|
HEY A7) WE Cs BE (4X43)SE maysing
221 A sk

FAB-MS 3 NMROl 28t maysine| T1x &gl

223 maysin® 7= 4& ¢35t FAB-MS(VG70-
VSEQ VG Analytical, UK)?ll 23t Exlgke] A3 o
2718 (Bruker DPX 400 MHz NMR, German)el ¢
g Fzo e Ed maysing DMSO-deoll &3l 3t
'H-NMRS 400 MHzoll4] *C-NMR2 100 MHzZ &7
st

mR A EE

Preparative Cys &0l 2I8F chlorogenic acid % may-
sine| E&

Table 12 0°Col R#F] AEE &5 T methylene
chloride® ZA3sl HE& B ZHE X AATY FFEo] A
ZFZEES preparative Cj3 AN F
2 7 88 EEE AANZ E 10%E5E 40%7H4
MeOH®] F=E 10%% S7MA 7FM 253288 &84
A& o Lo AAE Jepd Aol

Fig. 194 Benpel o] 10% MeOHZ £5dH E32
neochlorogenic acid, chlorogenic acid & 4-caffeoylquinic acid
2 ERIEIc}. Chlorogenic acidAlEe] &2 tannin®] Y2
Z caffeic acid ¥l -OH7] 27lE 7}XI= polyphenol E2
FA] polyphenol oxidaseol] 2J3le] Z3l7] 41 9k o}
ST ule- 201 coffeed] F2te] FAEE oL Y

VWET A, Warmengesa0 nm o RELT- 20058501 0
mAU q
4
q

w

g

]
i
02

12112

1. 5-Caffooyiquinic acid (Neochlorogenic scid)
2. 3-Caffeoylaquini
3. 4-Caffcoylquinic scid

BN 1 | - .
% Eeslegs o
iy

Chlorogenic acid

acid (Clorogenic seid)

Y T Y

9 2 ic 15

Y Y

20 25 30 min

Fig. 1. Chlorogenic acid and related analogues eluted with 10% MeOH from preparative C;3 column.

VAR A Waalengaw s ron of RECT- TES2N D
mAu
804
709
604
50
40

30

201

Rbhamnosyl
# isoorieotin

B
-4
" M&\A—x
i -
o i Y M ’“\Fw e e

0 5 10 15

Y 3

20 25 3'0 mig}

Fig. 2. Rhamnosyl isoorientin eluted with 30% MeOH from preparative C5 column.
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Fig. 3. The first purification of crude maysin with silicic acid
column.
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Fig. 4. The second purification of crude maysin with C,g column (1/2 X 43").
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Fig. 5. FAB-MS spectrum of maysin isolated from com silks.

za=8 [ K] a SESARRIACRIAAEEARTINCLILRINSINRIIRNSLIZ2INMED
D 111 LEEE N Lt L E R L L I R
1 1 : i g
Carrem Dmts Puranerers
3 e
v 1
1~ arition seemieny
Soco_ e
fm ua
g entt
e Sm e
Mo ]
n R i
. E ]
- »
- ]
houd it Bl
oy N m
fod | RPeis wac
- » 3
- L
o 0.9 v
n e
" +.90000000 puc
4l 1520 oot
=” # 98 wane
il -3
-y -
N te-
F1 - Sracassong seremarers
" 1o
» 0TI -~
] o~
ol )
» 0w
- 3
< .
10 998 210k sor s
dad
(24 13 990 apm.
” ®wor 1 my
id -0 M8 cou
n . o8
o 0,910 sown
708 mAne

Fig. 6. 'H and "*C NMR spectra of maysin in DMSO-dj.
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Table 2. 'H and *C NMR data of the maysin isolated from comn

silks.

Moiety ‘HNMR BC NMR
2 163.2
3 6.48(s) 1025
4 181.1
5 160.4
6 108.5
7 170.3
8 6.50(s) 162.8
9 155.7
10 102.8
I 120.6
2 7.35(s) 112.6
3 145.0
4 149.0
5 6.70(s) 115.4
6 7.39(s) 1184
1" 5.34(d) 70.7
2" 4.71(d) 78.2
3" 4.40(d) 79.8
4 204.1
5" 4.22(d) 74.9

C-5"-Me 1.28(d)

6" 132
" 5.20(d) 99.7
2" 3.70(s) 70.6
3 3.70(t) 70.2
4" 3.20(s) 70.8
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Table 2. Continued.
Moiety 'HNMR 3C NMR
5" 2.6(d) 69.0
C-5"-Me 0.79(d)
6" 16.9

a-fRha
Fig. 7. Chemical structure of maysin.
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acidd2™ 30% MeOHZ 8% E3Z-2 rhamnosyl isoori-
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