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Abstract

The two major tannins were separated by Sephadex LH-20 and MCI-gel CHP-20 from peel of astringent persimmon
fruits. Purified tannins were identified to (+)-catechin and (+)-gallocatechin by NMR, IR spectrum and FAB-mass
spectrum. The removal rate of turbidity, T-N, T-P and CODcr in wastewater with lime and (+)-gallocatechin was
higher than those of (+)-catechin because (+)-gallocatechin has more hydroxyl groups. As increasing concentration
of tannins from peel of astringent persimmon fruits, the removal rate of turbidity, T-N, T-P and CODcr were increased.
Synergistic activity by mixed tannins(catechintgallocatechin) was also observed.
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2 AR A€ A]2F2 Sephadax LH-20 (Pharmacia,Co.
Sweden), MCI gel CHP 20(75-150 pm, Mitusbish Chemical.
Co., Japan), Tannase(Sigma Co., USA) So]| 1 7]} A]2fL2
55 A& AT 7171 IR (PERKIN-ELMER IR-
1330, USA)-& KBr AA*] o 2, '"H-.NMR(BRUKER AM-
300, Japan)2 TMS[Tetramethylsilane; (CH3)4Si]& 7| & &
A= st} 2% &1 CDCl+DMSO- Ds+D,0E o] £-3}¢]
2723t 2, MS(JEOL IMX-DX 300, Japan)+ negative
ion FAB-Mass systemo]| 93] HE-z}3S =33}

HEso Mz
#H=2] % -2 Duvald} Shettye] WPE10)0l] £l 34
stgith. =, A|29) 1 mLol 95% ethanol 1 mLs} 252
mLE 715l & EE50] F11 5% NaCOs £ 1 mLe}
1 N Folin ciocalteu reagent 0.5 mLE 718 & A 20
607t HAAIZ] Th 725 nmmollA] R EE S8R o,
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I

gido| 22|

Matsuo 5(11)9] ¥l wel g&t Add 60 %
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Thin layer chromatography
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H;S0,=1:1:189] T Al efk-S HR3) 215t Tth12).
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LH-20 columndl] loading3} 12 EtOH:H,0(1:0—0:1)& &3
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Table 1. Water quality of the raw wastewater

Sample Turbidity TN T-P CODer

P NTU)  (mgl)  (mgl)  (mgl)

Wastewater of apartment 31 45.6 31 1824
Wastewater of dormutory 42 515 42 2216

*I-N  Total mitrogen.
*T-P Total phosphorus

S A 2= A3 &9 Baol wet Ygals
o] 23 HA pH 9008 %Ay Yste] 443 (Lime.
Ca(OH),)Z 50 mg/lLe] =52 U5 Hrlsted F 21 A
2 A8 3, datakEn HAlum. Al(SO,):18H0)2
shA| o] H (FeCl) 2 ¥'d-S 742} 100-500 mg/Le] Fx H4
A EE2EHAZ AHE-sHTh

AYYY : & HE L jartestE F3E ] 2p(@), v]o]
7o 3= 1000 mMLE 23] 23 A) 9 H22AA & 29]
B2 120 pmollA] 187F 2t A7l & Zolo] 40 pme.
Z 1587 g muthe AASKTh S mte] By 30
B XA AAA T 35 300 mLE FHte] B
= Hach turbidimeterZ- ©]-£-3te] B8t o1, CODc&
-’Fz] 2 AlEHd 23 2ABALEEKCLO)E S AF

43te] £ 81911, T-PE potassium peroxide sulfate® A%
5} A1Z1 % ascorbic molybdate A]2F8- A 7}8t1 880 nmoi|A]
FHEE S35 TH14). T-NL spectrophotometer & AH-&-
340} 220 oA A9 FBEH(G) 0T ERsHe] SWNE
£S5 zA ek

Za 8 1
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Table 2= A9 Foled E27 7184 ehde] 3%
S 233t Aot} oA E39 e 1.72+0.34%,
7HeAl ¥hd el ek 0.69+0.15%°] 1 th
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Table 2. Content of total phenolic material and soluble phenol in
peel of persimmon fruits

Content of phenol (%)
Total phenolic material

1722034

*Percent of catechin equivalent by vamllm method
*Values are meantSD

Soluble phenol
069015

Ehdol x|

eFd A § & Sephadex LH-20 & MClI-gel CHP 20 column
o] loading3} 11 EtOH:H,O(1:0—0:1) % H,0:MeOH (1:0—
O:)E AHE-3to] gradient2 853 A, 4719 ©d £E&
AL F INeH, oI5 F 2719 major T FE ] oz}
2 AT7E APt o5 £5%A AF= TLC
chromatography 2 &1} ch

EtHe] spectrum

Compound A : 22143 A% A (H0), mp; 172~175
T, [a]D; +9.4° (C=1.0, acetone), IR Vi cm’ ; 3440 (OH),
1620 (arom, C=C), FAB-MS myz; 289[M-HJ, CisHp.Os;
C=62.06%, H=4.86%, 0=33.70%, 'H-NMR §; 2.55(1 H, dd,
J=16 Hz8 Hz, 4-H), 291(1 H, dd, J=16 Hz6 Hz, 4-H), 4.01(1
H, s, 3-H), 4.59(1 H, d, J=8 Hz, 2-H), 5.95, 6.04(each 1
H, d, J=2 Hz, 6,8-H), 6.75~6.94(3 H, m, B-ring H).

Compound B : A 2418 2 A4 2| (H:0), mp; 186~189
C, [alp; +2.4°(C=1.0, acetone), FAB-MS m/z, 305[M-HJ,
CisH1407; C=59.22%, H=4.88%, 0=35.90%, 'H-NMR 5;
2.56(1 H, dd, J=16 Hz, 8 Hz, 4-H), 2.75(1 H, dd, J=16 Hz,
6 Hz, 4-H), 4.13(1 H, s, 3-H), 4.74(1 H, d, J=6 Hz, 2-H),
5.86, 5.99(ach 1 H, d, J=2 Hz, 6,8-H), 652 H, s, 2',6"-H).

HH ehde] 53

Compound A : AE-3 2 negative FAB-MSoj| 4] ¥x}2F
o] 28999 21, IR spectrum 34400 OH7|7} 16209
aromatic®] C=C A%< & 2= 91913, 'H-NMRo}|A] alipatic
o3 9] 2.55 ppm(dd), 2.91 ppm(dd) spectrum®] £g )
2 wljgof oJsl C-39 4H $ix]el 1 H 29 #A%0] 7Fs3)
%431 4.01(m), 4.59 ppm(d) ©] spectrum= ¥F FEh R Ho}
ZYzy C-8 9] 3-H, 2-HE A% & 471 92l Aromatic
G99 6.75 ppm(dd), 6.82 ppm(d) Z 6.94 ppm(d)<]
signal®] £ Y42 catechol 3+9] 6-H, 5-He} 2°-HY
signal 2 338 4= 9Igich o]2]@ IR 2 'HNMRS| 23E
2 o 2(15)9] Aoty YX|FFP OB R (+)-catechin® &
st

Compound B : BE2 & negative FAB-MSol| 4] 3052} &
ZeES A, o|Hl A} (9)-epicatechin & (+)-catechin

dE o] 83 HeAg &% 301

of A A N7t o 2ge EFAS ¢+ ATk
Compound B 'H-NMR spectrumdi| 4] 2.56 ppm(dd), 2.75
ppm(dd)= alipatic %3 919 4-HE 2)n|s}aL 4.13 ppm(s), 4.74
ppm(d)-S catechol®] A& A Q| signal2 4 3,2-HE Q&
F Ak TE3F 5.86, 5.99 ppm spectrum-S doublet2] £
o 68-HYS A4S 652 ppme] 2 HE-9] singlet
= 2,6-HEA] (+)-gallocatechin®. 2 £33} T} o2 8k
ZA7= Sakanaka F(16)9] Aot HA)sH T

A F1NDE WA A4 HPLCE gd& E8%
A3} gde] Z7F7} catechin, gallocatechin, catechin-3-
O-gallate, gallocatechin-3-O-gallate 5 ©]tta H 1313
onf B 4 Az FARAT

2M3E AR HS X2l

Table 32 SkFA| B0l 243 FYste] SHAF 3k
< o folx 25 etk B, TN, T-P, CODc:®]
AALE olte YLarel A4S 24zt 193%, 37.2%,
35.6%, 18.4% H =] A7 & Y1, 715Ast]
AAELE gzsl T-Ne| 21.4%9} 38.7%%1 3, T-P, CODc:<
B$E 77} 332%, 193%<130 Tk o]}t A 2432
E=A8HE A2l g Stemberg(18)s} A7 &(1)2] Atgt
frAtata

Table 3. The removal efficiency of lime on the raw wastewater

Turbidity TN TP CODcr

Sample NTU  ngl)  (mgl) (gl
Wastewater of apartment 25 286 20 148.8
Wastewater of dormitory 33 316 2.8 1788

*T-N  Total mtrogen
*T-P Total phosphorus

A ehde| HE xalAy

2439 B2 SAAZ HATRIE A2 o doj
BtE A AE&E Fig 13 20 YERAQITE ofstEA al4o]
745 Fg. 1ol|4 ¢} Zo] ¥hd Hr1-E 100-500 mglL= 59
o wle} BHe Al A 8] 29.1-886% = AL Zrbele AL
el 2 gallocatechine©) catechin® T} EHiE A A &)
< & F U o] Bd B9l -OHY|7} €
3/80] ol gl -8 B2 2 M
o]y3t - OH7 |7t B&F5 &3 AAst
o] o] 8k 102 FETH15,16). E3F T
7Hte AR ghd g 42 AP T mix)e] =
tha E2 32 Jeh, 2 1t synergy EE
o= AAHAT 7154 ke 5% Fg.
2ol ¥hd H7FeES 100-500 mg/LE o)) uta}
33.1-894% 2 A% F7Vske e Ve
R AAREE oltEN G| H ¢
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Fig. 1. Turbidity removal efficiency as combined dose of lime and
tannins in wastewater of apartment.
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Fig. 2. Turbidity removal efficiency as combined dose of lime and
tannins in wastewater of dormitory.
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Fig. 3. T-N removal efficiency as combined dose of lime and
tannins in wastewater of apartment.
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239l H22RAR GA| edS A2 off Aoz TN
A A &S Fig 37 40| JERNT) olstEA Esto] 7§
Fig. 30)| A9} Zro] ehd #H 7} 100-500 mg/LE & o
w2} T-N A A go] 384-749% 2 AL Zrlste Aee
YehNgl 3z <A gallocatechine©] catechin® t} T-N | A&
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Fig. 4. T-N removal efficiency as combined dose of lime and
tannins in wastewater of dormitory.
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Fig. 5. T-P removal efficiency as combined dose of lime and
tannins in wastewater of apartment.
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Fig. 6. T-P removal efficiency as combined dose of lime and
tannins in wastewater of dormitory.
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Fig. 7. CODcr removal efficiency as combined dose of lime and
tannins in wastewater of apartment.
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Fig. 8. CODecr removal efficiency as combined dose of lime and
tannins in wastewater of dormitory.
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