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Abstract —The most effective solvent for extract of dye from amur cork tree was methanol. Two
protoberberine alkaloids, berberine and palmatine, were isolated from amur cork tree by Prep-TLC,
and the developing solvent was Benzene :AcOEt ‘PrOH ‘MeOH TEtNH 28 4: 2 05: 05). Dyes were
stable at a high temperature and there wasn't any change of color at pH 3 0 and with added metal
mordants. In adsorption spectra of aqueous solution of berberine and tannin mixture, two isosbestic
points(328nm, 357nM) were found and the mole fraction of reaction of components was 1:1.
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Dried Amur cork tree 10g |

- extraction with 2% acetic acid MeOH and filtered through filter paper

- evaporation

Concentrated methanolic extract 20mé

- 8g NaBF, in 200m¢ H,O + 100 m¢ CH,Cl,
- partition of H,0 layer and CH,Cl, layer

CH,CI, fraction I

- evaporation
- left for 3 days

Dyestuff isolation (0.17g)

- Preparative TLC

H,O fraction

[benzene:AcOEt:iso-PrOH:MeOH:EtNH,=8:4:2:0.5:0.5]

!

‘ Upper fraction |

| Lower fraction |

Scheme 1-1. Isolation procedure of dyes from Amur cork tree
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—O— methanol
—&— ethanol

—O— acetone
—4&— tetrahydrofuran
—4— ethyl ether

0.5

400 450 500 550 600 650 700

Wavelength (nm)

Fig. 1. UV/Vis spectra of amur cork tree
extracts with water and various organic solvents.
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2D Graph 1
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N} IS
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O boiling temperature

° PY

WT MT ET AC THF EE

Fig. 2. Berberine concentrations in amur cork

tree extracts

with water and various organic sol-

vents(WT : water, MT : methanol, ET :ethanol,
AC : acetone, THF : tetrahydrofuran, EE : ethyl

ether).
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Fig. 3. Relationship between amounts of amur
cork tree and berberine concentrations in ex-
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2D Graph 1

80

60 -

40

Content of berberine (%)

20

o 1 2 3 4 5 6
Repetition
Fig. 4. Relationship between repetition of ex-

traction by methanol and content of berberine in
extracts.
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ol e} Fo] S62] benzene : AcOEt :MeOH :
PrOH :H:0(6 : 3: 1.5: 15: 0.3) &7} Sl
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14120050059 AAMdeA] 27H2 EE
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= 130193 S69 A= 44 313 1] A
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T —
(8 — T [—

0 0
s5 s6

Fig. 5. TLC of dyes isolated from amur cork tree.
(S5[benzene : AcOEt :iso-PrOH :MeOH :EtNH ,],
S6[benzene : AcOEt : MeOH : PrOH : H,O])
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3.4 Upper fraction MAo| =

Fig. 62 A/ TLCel <& #21¥  upper

fraction 849 '"H-NMR-S Vel Aolth
'H-NMR(DMSO, 500MHz) :

9.89(s, HY)

894(s, H13)

821(d, H11, J=91Hz)

800(d, H12, J=9.1Hz)

780(s, HD)

7.10(s, H4)

6.17(s, OCHz0)

493(t, H6, J=5.9H2)

4.10(s, 9-OCH 3)

4.07(s, 10-OCH3)

321(t, H5, J=5.9Hz)

Scheme 1-2. Dye of upper fraction

olomYE A/ TLGI 3 Ee
fraction?] A= berberine V)& & 4= 9k

Fig. 6. "H-NMR spectra of upper fraction iso -
lated from preparative TLC.

3.5 Lower fraction AMA9| &

Fig. 72 #70 TLCH €3] #2148 lower fraction
429 'H-NMRS yehd Aok,



'"H-NMR(DMSO, 500MHz) :
9.89(s, H8)

9.04(s, H13)

822(d, H11, J=9.3Hz)
803(d, H12, J=9.3Hz)
772(s, HD)

7.10(s, H4)

495(t, H6, J=6.3Hz)
4.10(s, 9-OCH 3)
4.07(s, 10-OCH3)
3.94(s, 2-OCH 3)
3.87(s, 3-OCH 3)
321(, H3, J=6.3Hz)

Scheme 1-3. Dye of lower fraction

oo 2HE A TLC
fraction @] 2= palmatine 29S¢ & 4= gt}

Fig. 7. 1H-NMR spectra of lower fraction iso-
lated from preparative TLC.
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Wavelength (nm)

Fig. 8. UV/Vis spectra of berberine, palmatine
and extract.
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Fig. 9. Relationship between degree of re-
maining for dye and leaving time at 70, 80, 90
C.(Amax=428nm)
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4
— untreated
pH3
——- pH5
3 — = pH7
— - pH9
—-— pH11
< 2
1
0 T T ——— 7
400 500 600 700

Wavelength (nm)

Fig. 10. UV/Vis spectra of extracts left for 60
minutes at various pH.

Amur cork tree Extract / Metal mordanting

untreated

400 500 600 700
Wavelength (nm)

Fig. 11. UV/Vis spectra of extracts containing 5
mg/10m¢ metal mordants.
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2D Graph 1

1.5

—0

1X10® mol/i
—— 5X10° mol/I
—- 1X10™"°mou1

0.0

300 320 340 360 380 400
Wavelength (nm)

Fig. 12. UV/Vis spectra of 2.5 x10 “mol/ ¢ ber-
berine aqueous solution containing various a-
mounts of tannic acid.
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Fig. 13. Effect of mole fraction of berberine on
complex formation.
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