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=ABSTRACT=

Tannin from acorn was identified by TLC and gallic acid in the tannin was
determined by HPLC. The tannin extracted with methanol-butanol was not diss-
olved in ethanol, methanol for HPLC and water, while the tannin extracted wi-
th acetone—ethylacetate was so pure that it could be used for HPLC-running.
The gallic acid showed a Rf —value of 0.39, the digallic acid of 0.21, the trigallic
acid of 0.09, and the gallotannin of 0.00 respectively. The content of gallic acid
in the tannin from acorn powder was 3.04%, from acorn starch, 0.909%, and from
acorn starch gels, 0.64-0.869 respectively.

The effect of tannin contents on the viscosity of acorn atarch was also stud-
ied. The maximum and cooling viscosity of the starch were decreased as the

contents of tannin increased.
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Fig. 1. Schematic diagram for the extraction of tannin in acorn powder, acorn starch and acorn
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Table 1. Operational conditions of HPLC for
the determination of gallic acid

System : Waters Model 204
consisting of M6K Injector
M6000A Solvent delivery
system(2 set)
M440 Absorbance detector
M730 Data module
M720 System controller
Column: g—Bondapak C,4
Detector: UV 280nm 0.1 AUFS
Solvent: A-05% H,PO,
B-05% H3PO, in HPLC methanol
Flow rate:1.5ml/min
Pressure : 4500 P.S.1.
Gradient elution: A pump:100%—0%
B pump:O%—»lO'O%
Injection volume : 20 gl
Run time :30 min

5 ) Tannin g-pl] ol E el £ Hx 34

Mgzl A4 Az

100mesh 2| 5 347 T e LT 500g6] FF+
2.5 €% Aslel 14 WaF A5AL dejeleln o
4 F4E slele tannin o] e %
7] W4 554z MHgyeh Tanninukg-& 5% Fe
Cly = shlske ksl By Lun® 8 wye)
we} Blg o},

Tannin 48] vehlx] gom 454 sehe
I doll Fletgke ARL A2 A 1~ 2¢7 Az
A7l o5 4] 100mesh ) & 5344 7 o}

(2) Amylographe| ¢4} Txe| d¥o Hx 2

A8 ARl 992 tannin 2.0 %, 4.0 %, 6.
0 %49 HAQF, 6 % st g nl-5o] Brabender
~ Amylograph (Brabender Ohg Duisburg) & o)
23l 2 A2ALY) HEE 2Hsgck & tannin

o] @43 o] 4%NL amylograph cupo] $7|T,

—43—

15T/ min g stdL5 R 25C ol A4 91T 74x] 448
7k syedsba, 91 el A 15 7 frA st ot 1.5
/ min 8] £537 50°C7h=] H sy

olgA 3ty kA4 ABE AL 5849 Hx¥
315 #1%7]| &3} amylogram 02 J¥ 2 SAIE
T8kl 3, pasting temperature-= amylogram of] 4
10 BU. 249 L5z EAsch 2 54A5L 3
2 548 FE|ole,

21 W ¥

1 ) Tannin &} 53

T Eg2u 100g-g alcohol %4 (Fig 1, ay])
of we} tannin-g F53 B 1421g% @93, ace-
tone-ethylacetate 29 (Fig. 1, by}) o2y 2.74g

9] tannin-g ¢dgiv} alcohol &Y o2 FE3L tann-

ine $55& £ou mil$ crude 3.0 ethanol,
HPLC-§ methanol @ Z{559] Salo] 245 x

@gtomz HPLCE Al22: BAslg3, aceto-
ne —ethylacetate 3%4% 08 343} tannin & 5
F& %o} el A tamnin g AL
% + glgle=w HPLC-§ A B2 AME3}YeL &
e X 100g¢ alcohol &4 o2 tannin -
%3 A3} 0.88g& 99913, acetone— ethylacetate
FEYo2E 055g9 tamning QAgch EF} EE
8|5 Ax2w 23go)4] alcohol &% o & tannin
£ ZF33t A3 A Fol| we} 0.15g, 0.20g, 0.29g, 0.
21g, 0.36g-2 ¢1g) L, acetone — ethylacetate 534
L 2= 0.10g, 0.14g, 0.20g, 0.15g, 0.22g &) tannin
< d3=

o|2A EE 54 tannin FFL 5 Az =
2t 2o} 7t ASE U olv TEE S s
Az Y7 AEor 4A=c)

3 $33 tannin P2 T e RRL A
| 7ke] Apolzt whEel wl3te, EEeE|ddolv
Hgleh olw dE Azxygel A alcohol Faje) H=
tannin & T3 oje] ARo] Hi¥-E SEHG ) L
o 7R

3‘;3_
%_

A

rorle m

b g

2 )TLCo} 2]g+ Tannin 9] 3]

standard tannic acid, standard gallic acid %
sample solutiong& TLC & Ze|shelgt ZA3l: Fig.
29} 23, o Rf value-= Table 29} 3t}

Gallic acid ¢] Rf value &= 0.39( Table 2) & 3+



— FE¥E - AT —

O

@)
O O

Q

G

O /\ \ .
~/ Ny
C C o o ~ C
0 o]
o o — 9 —o —0o oo
1 I jil} v v Vi VI v

Fig. 2. Thin layer chromatogram of tannins in acorn powder and its products.

: standard tannic acid
standard gallic acid
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Solvent system :
Color reagent : 2N -~ NaOH

Diazotized paranitroaniline

gl on digallic acid, trigallic acid, gallotanning Fr-
aniau ' 59| o 7R3 P FYU}, 2= 2
72 43l solvent & A3 & gallic acid :

Table 2. TLC Rf values of tannin components

Sample'] Rf Value
1 000 009 020 039 062
| 0.00 0.39
I | 000 021 037
v 0.00 022 039 063 0.77 096
vV 0.00 021 037
Vi 0.00 023 039 063 0.75 093
Vi 0.00 020 0.38
Vi 000 009 020 037 0.76 0.98
gallo- trigallic digallic gallic , 5
tannin acid acid acid ~ )

* Samples are the same as in Fig. 2.

: Acorn powder tannin extracted with methanol —butanol

: Acorn powder tannin extracted with acetone ~ethylacetate

: Acorn starch tannin extracted with methanol~butanol

: Acorn starch tannin extracted with acetone —ethylacetate
Acorn starch gel tannin extracted with methanol —butanol

: Acorn starch gel tannin extracted with acetone —ethylacetate

chloroform : ethy] formate : formic acid = 50 : 40: 10

0.40, m- digallic acid: 0.26, m— trigallic acid :
0.15, gallotannin: 0.00 ] Rf value & Jel¥irlzn
et
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Fig. 3. HPLC chromatogram of standard gallic Fig. 4. HPLC chromatogram of tannin extracted
acid. from acorn powder.
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Fig. 5. HPLC chromatogram of tannin extracted
from acorn starch.
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Fig. 6. HPLC chromatogram of tannin extracted

from acorn starch gel.
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Table 3. Contents of gallic acid in samples

Gallic acid Tannin Gallic acid
Sample (mg/100g (g/100g (g/100g
sample) sample) tannin)
| 83.38 2.74 3.04
1 497 0.55 0.90
i 3.70 043 0.86
v 4.09 0.61 0.67
v 561 0.87 0.64
Vi 5.09 0.65 0.78
Vi 6.78 0.96 071

1 :acorn powder [: acorn starch
E-VI: acorn starch gel

£ 30.43+0.06% (Fig. 4)o]gler, T eel4-E(Sam-
ple B)-& 9.04+001%(Fig. 5)¢0]¢l v} =& = (Sam-
ple C~ G)& 2z} 16.99+0.04%(C. Fig. 6), 19.82

4+0.01(D), 25.8840.05(E ), 23.42+0.01(F), 3L

23+0.03(G) olglt}

2} sampled) A} F2&3 tannin $9] gallic acid &
% Table 33} 2t}

Table 3] 93l TEeldd, TEe|AdY, S5
£39 gallic acid I2& A2 100ge] 3 £&
2l A$ 83.38mg EEEAEY AL 497
mg, 85 AzyDY A9 A F e} 3.70~
6.78mg g-f=lo] glglon] $45 tannin F9] gallic
acid gk T e e 3.04%, e 2e 0.90
%, ZEB]F- 0.64~0.86% o|glr) AlukEli gl
£E5e5e Tee| Lol #s] tannino] 70~85%7}
x| AA= S AR

4 ) Tannin @3] o EElg$9) Y295
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Amylograph & o]-£3}e] 2.8 45 & 243 amylo-
gram & Fig 73} za, o] amylogram EA4x&
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Fig. 7. Amylograms of various acorn starch.

A: Tannin 0 9
B: Tannin 2.0 9
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C : Tannin 40 %
D: Tannin 60 %
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Table 40 4 THMNA)-L5 = tannine] A AY =
Ez|z]Fo] 78C o] tannin & QT 2.0%, 4.0%,
6.0% A7 AL TF7} 77°C & tannin Y}
o FAYol YR EEAALY FHHALEE

T 9 n3e g3 TL5C, Y Y ALE 62~

64°C 2 R AFdAe olnc} It ook Higye
+ tannino] AAR EEre|AHe] 895 BU. o9,
2.0%, 4.0%, 6.0% tannino] sl AR 2z 807
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Fig.8. Variation of maximum and cooling viscosity by tannin concentration.
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Peak height at 50 T
Peak height

Table 4. Characteristic value of various acorn starch (6% solid basis)
Pastin Peak Temp.at  Peak height Peak height at Peak height
Sampl tem. (%) height peak at 91 C 91 T after at 50 T

PAY (BU.) height () (BU)) 15min. hold(B.U.) (B.U.)
I 78 895 91 198 895 1180
1 77 807 91 260 807 1000
I 77 708 91 220 708 875
v 77 612 91 198 612 770

* Samples are the same as in Fig. 7.
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acid 0.21, trigallic acid = 0.09, gallotannin.2 0,00
22 Z7 A9

3)EERiE, EEeAdE, 2E¥FY gallic
acid §ee A2 100ge] Hstd EEeline] AL
83.38mg, EEZ A K 497mg, S5 ¥ HAziwe
A$E Aol we} 3.70~6.78mg Gl gg0m
ZZ3% tannin §9] gallic acid §2¢ T Eejige
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