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Preventive Effect of an Agent in Extraction
from Green Tea against Oxidation of Vitamin C

By

Minoru Fuymr, Eiki Tarsukawa and Katsuhiko Harapa

We studied the preventive effect of the extracted solution {from green tea against

oxidation of vitamin C. '
The results obtained are as follows:

1. In the extracted solution from green tea exists some components, that shows the
preventive effect against oxidation of vitamin C.

7. The component is neither tannin, thiourea nor sulfurous acid. The component
exists in non-dialyzed fraction of extracted solution from green tea.

3. The preventive effect of this component against oxidation of vitamin C was
demonstrated specially by heating the solution of vitamin C, that contains heavy

metal ion such as Cu?*, Fe?® or Fe’*.

BEEE . R LNt w v RERE T Z20MB0RBEFEOCS 2 C(V.C) RBik, HEDOHEREEDL
ek ->T, $2z0UETETEALT <%£Hﬂ,ﬁii%ﬁ%%ﬁyizioTM% BEIN TR
BL, BUWEHIE L 2->TW0W3 8D b b, 2 v o 3ZHOETFSEELT, £ V.C OBEE L TE XA
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WITVIREBIC I 5o T X T2, UL, BT o08EE, HIEE S, ZOHEHRBELTD
, T V.C 3O LT B, LIz TEROREDTETIE, V.C OREBEELTRAET L DE
WA B. ZNHT, T FRERS, MRS FRBEZHICL), Z2OFMOREERETALOCTNET
HBH, ULidIL, %A@L CHEE BN, V.C REEL, 30EATELT A LS T LIX20nT,
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V.C ORIV ISR 2B 2 WEOBER I, SHETELOWHENTabhn, B DFEEDFEE N
T B, BITSTRD bR E ORI 2581 L, 8L 10BNy L IEER SO V. C RILF R
A U TR IR, BB O T AR IR 2 F T 2 WEHTFET 5 T & 2HEL I

¥ 77, HEED BRSO V. C BRI LTI L, #E4 L0 V.Br pi2opjkick
T ERNRTIN S, '

EBHO— A () BBER, S50 V.C i ay, Jrando V.CRrEST, #cguT, &Y
BETHD L ERREDT2OERPERL>OH -7, 2L T2, 3 DHLVEIRE B1-0T HET 5 KA
Thb, V.C @ indophenol iz k 2B, ZEEEHNEH LI “xylene-glycerine B8 AL

1) BELMEED V.C BB LR

SEIIKIHTD V.C OBILHIEIR ST 5 C LR DN TE L ETHBY, REILIDLS
BEERET A b 002 RKECEA T, S5 V. C ERICRIIEKIEI,  o ZeREEK (M
ILVAINE--pH 4) 2L 7 80°C 130, 6045 k28 90 /ofmE L, e V.C B2 WEL . FKia ¥
LUb B EOBRTH B,

Table la. Preventive effect of tea extraction against oxidation of V.C by heating at 80°C.

Time of heating (mins. ) 0 | 30 60 90
V. C soln. (1omgfdl) (ml) 10 10 10 10
Buffer soln. (pH4) (ml) 10 10 10 10
Tea extraction (mi) 10 i 10 10 10
Remaining V. C (mg) 0.986 ) 0.382 N 0.338 0.317
Remaining V. C (%) 0.0 39.8 34.3 32.1

V.C = Vitamin C

Table 1b. Influence of heating at 80°C on oxidation of V.C.

Time of heating (mins. ) 0 30 60 90
V. C soln. (10mg/dl) (ml) 10 10 10 10
Buffer soln. (pH4) (ml) 10 10 10 10
Distilled water (ml) 10 10 10 10
Remaining V. C (mg) 0.986 0.266 0.118 0.027
Remaining V. C (%) 100.0 26.9 11.9 2.7

FE1b FREBRT, SREAMEE O ) R RERL TV, # la OffiRE2A 2, V.C O
FEEEE 3077 1 39.8 %, 6043 1 34.3 %, 905 132.1% &3 X 5T O B R EE TR T S M
%Rl T B, A LEE 1b T 305 1 26.9 %, 6053 1 11.9 %, 9073 1 2.7 % &5 & 5 WWhmiEk]
e s e onT V.C OBERIZMRL T 5, B, GBI LT V. C OBAEEL
IEEHR 200 6 DR LU TN S,

2) BHEERBHERERED 2 CRTORE |
2 X 5 IS DS V. C s LB B LB IR R H T A C LR -TDT, 2 DB XA
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TSR T B BB & LT, ISR R 4 v = LB SR 2 v = LR EIAE L, 2N E O FRED
BRI LT, o= o OB E L TR, BEEKRERICY 77 0 2RMNL, Chucy =205
X ey rREY T T R SR (TCA) THRETBHERTE 212, 67 FHEEL
LT, —~ERO¥ I F BRI EEEED TCA 2RML, ¥35 70 OWBEHRNICE, £OREEITOW
T, 2uA4 REEBCL ->T P.V.S. K. ik, 7 F VEREORBERZIEKL 72, ZDRiIRE2E 22 B
L8 2b ITRT .

Table 2a. Removement of gelatin by various concentration solution of trichloroacetic acid ( TCA).

Gelatin soln. (2.5g/dl) (ml) 5 5 5 5 5 5
TCA soln. (204g/dl) (ml) 0 2 3 5 10 15
Concertration of TCA (gldl) 0 5.7 7.5 10 13.3 15
Titrated value of P.V.S. K. (ml) | 7.643 7.738 7.834 9.033 9.568 9.576
P. V.S, K. =Potassium polyvinyl alcohol sulfate
Table 2b. Removement of gelatin by various concentration solution of TCA.
Gelatin soln. (2.5g/dl) (ml) 5 5 5 5
TCA soln. (50 g/dl) (ml) 2 4 6 8
Concentration of TCA (glml) 14.3 22.2 27.3 30.8
Titrated value of P.V.S. K, (ml) 9.530 9.553 9.462 9.086

kD2 2OEDFERICL A L, FIEEAO TCA BESELICONT, ¥ 75 v ORERIHLY
, TCA BEMH 13g/dlPwins s, BF—FEERTCELY, SHICERED 27g/dl LIRS
e, M P.V.S. K. B UI. 20T TCA ORIV & TR iliel) & v 2 Bl .
¥15g/dl PEDT CARERT S LTS

3) TCA LKBETF ORER

so= B BE LY IF R TCA TRETAHE, 15 g/dl TCA BET, EOBEORENT
BeTh A RBE LIz, BIbw 57 vic TCA RRMUILE, BELICE S5 > 2RELTERICONT,
20 P.V.S. K. B RODTEIFORERPRDIZOVHEI THi,

Table 3. Removement of gelatin by 15 9% TCA solution.

Gelatin soln.  (2.59g/dl) (ml) 0 5 5
TCA soln. (20g/dl) (ml) 15 15 0
M.G.Ch. soln. (0.005N) (ml) 5 5 5
Titrated value of P.V.S.K. (ml) 9.882 9.375 7.643
Percentage of removement (%) 773 (:%2‘;%—:;—% % 100‘)
M.G.Ch. = methyl glycol chitosan
E3OFREN S, TCA k€55 QREFIZ77 %R TH o1z, MDIERAICE, 2H#7 23 %0

BIFEUBBALDPDTEEL TN AL ERRELTNA, I TCADHBOATIEY 7 F > DFELRRE
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4) 204 FEEBEICBKET TCA EEOEE
RO XS, 2= JHEGEORRER, 204 REERTE->TAL, 0BG, TCA OBEEN
EQIOBHELHIZA DDV THETLI., Z0OBBRERTOVELITHA

Table 4. Influence of concentration of TCA on the titration by P.V.5.K..

TCA soln. (20g/dl) (ml) 0 , 10 20 30
M.G.Ch. soln. (0.005N) (ml) 5 5 5 5
Titrated value of P.V.S. K. (ml) 10.083 10.065 10.086 10.071

HIbZE4»680 02 L51c, TCAOEEZ P.V.S.K. OBTEMICSALEE 2 HT2A72 0,

§) 2o 8MED TCA ChalgEE

BEDXSiwwssr, TCA HL0° P.V.S. K. OOBEDSHS»Ts-120T, ChBEHERT
5 EICE-T ﬁ%’ﬁi}‘ﬂf/km WD & o = VDS, E ORERREHE S D ic o0 TR LI, HUE
BRIz Ui 4 = o BEIR 35T 8 Ciy Hio Oy » 2 HoO D 2 2= Vi (REBIEE) 2EBLIZIOZD
G, CRREEICHERUTERL, 20EBROEEY S, FEEORFREMEHEAOD 2 v = » OITE %k
FELESET38DThd, RTFEBRED s = ElY 57 v IFRO —EREZRIML, 80°C T
30 DEIMEL 128, TCA 2ZNZHRINLT, ZORER 15g/dl 2isn L5 HBT 5. 2594 ¢
EESHEL 20T, CneEEL, 20BN Tan 4 FEES 1755 THRba L0 5b OfR21E
2o

Table 5a, Removement of tannin by adding of gelatin.

Tamin soln.  (0.2¢/dl) (ml) | 0 ! 2 3 4 5 6
Gelatin soln.  (2.5g/dl) (ml) 5 5 5 5 5 5 5
TCA soln. (209/dl) (ml) 15 18 21 24 27 30 33
M.G.Ch. soln. (ml) 5 5 5 5 5 5 5
Titrated value of P.V.S. K. (ml) | 9.375 - 9.278 | 9.176 | 9.049 | 8.995 | 8.774 | 8.533

L , . . .
Table 5b. Percentage of removement of tannin by adding of gelatin.

Tannin soln. (0.2g/dl) {(ml) 0 1 2 3 4 5 6
TCA soln. (20g/dl) (mi) 15 i8 21 24 27 30 33
M.. G. Ch. soln. (ml) 5 5 5 5 5 5 5
Titrated value of P.V.S.K. (ml) 9.882 9.679 9.489 9.273 9.063 8.870 | 8.661
Removement of tannin

(lelathe]\/Va[ue]z] (%) — 52.3 49 4 46.5 53.6 40.6 31.0

0 —Nx
(W x IOO)

No---Titrated value of P.V.S.K. by non—adding of tannin on Table Za.
Nz Titrated valus of P.V.S. K. corresponding to various concentration of tannin on Table 5a.
Ny’ - Titrated value of P.V.S.K. by non-adding of tannin on Table 5b.

Nx!--Titrated value of P.V.S.K. corresponding to various concentration of tannin on Table 5b.
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153 5a 5105 5b o P.V.S.K. L bskotc 2= VERERM S, &= BED smgldl £T
WE T F R 125 me/dl Wk T —EBRET A EBHES T EVHE»EE o1z, UL LT &
AEBEOLYIFLILED P.V.S. K. ONERHAHDT, L TRDIHERILEHETH 5,

§) Indophenol BEEICHBLET ESF OEE

sz OBREOBNTERMUIZE I F 12 TCA OMETIR, TEKEEINLENDT, REREXT
F o DFE(LCHT, indophenol #1775 - 2B & ORREZHE L T,

indophenol ¥ (10 mg/dl) 3ml o+ 55 VW (2.5gldl) #EBNATY 77 OREEZZNE
NEATIAR %, BB V.C BHTHEL T 6 DRREHTL

Table 6. Influence of gelatin on the titration of indophenol.

Indophenol soln. (ml) 3 3 3 3 3
Gelatin soln.  (2.5g/dl) (ml) 0 2 4 6 8
Distilled water (ml) 8 6 4 2 0
Titration value by V. C soln. (ml) 1.646 1.646 1.650 1.638 1.643

FEOED 5 b5 L Hic+ 5513 indophenol & V.C ORUKITIEA DIEEEHIZATI

1) V.C IZHE B3€ 5 F > D kbbb si

V.C B R Y5 F L OEED D SitE L Ea, ¥ 7y V.C OBHIEHRZRT Y L5 I
TS LT, V.C #l (10mgldl) 10ml w5 7R (2.58/dl) %RmmL, 80°C G 30 2Hn
BLo8, MEULTERE V.C 2HELEREREFEIOBY TH S, ‘

Table 7. Preventive effect of gelatin against oxidation of V.C (heating : 80°C, 30 mins. )«

V. C soln. (1omg/dl) {(ml) 10 10 10
Gelatin soln. (2.59/dl) (ml) | 0 5 10
Remaining V. C (mg) E 0.332 0.120 0.065

BT OEREYIF o V.C el VBB LR 2B LT & 2B 5 ITRL T %,

8) Indophenol MECHKET &= OEE

RESEx =ik V.C OBIGHIERL2ET 2 0L EALNTVADT, ZOUGEMS Y,
indophenol ¥ (10 mg/dl) 3ml i@, #v=r%ZNZFN 5,10 BLT 20 mg SET R &= TSR
loml BUINL 126, Ei V. C B THEL, 4> = ERINOEBOMEERE% 100 % & U T HEIEEZ R
HizE T B, FEOHREE,

Table 8. Influence of tannin on the titration of indophenol.

Indophenol soln. (ml) | 3 3 3 3
Tannin (mg) — 5 10 2o
Titration value by V. C soln. (m) 1.974 1.277 0.993 0.805
Relative value (%) 100 66 50 40

— 21 —
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HIBE8DFRT LS, 4= OWIELSE { 72 51021 C indophenol DWYER b HIkT 5 T & H3f
L&z oTr, COEE R indophenol itk -»T V.C ODEEZP@ OB, fr=rOFEIRL S TR
LIREBEORENG C LRSS b OTH A, £ OBAERLMERE A1 > BEPD 5,

9) VC CHTBa = 0FE

SR ITSRD 5 = o hh ), CAAREDE, V.C i LR AR S s 5
SOV LI PR DCTHRE LTz, BlD V. C Bl —~FERICE—~B’D 4 = VW, En@BeRiclizzy
= RRABRIIL T, 70°C #54£0 80°C 1T 30 FHMRL 1268, ZRE V. C RHEL TH 9 ORER &9

Table 9. Preventive effact of tannin against oxidation of V.C by heating for 30 minutes.

Tannin soln. (0.549/dl) (ml) 0 10 20 30
_ V.C soln. (10mg/dl) (ml) 10 10 10 10
Remaining V.C  (at 70°C) (mg) 0.380 0.087 0.065 0.041
Remaining V.C  (at80°C) (mg) 0.380 0.077 0.013 0.008

N
A

KIDRT LA I, 2= W% 10ml TIMLT, 70°C 3B X¥ 80°C wini L 1284,
CEAID V.C BD 15 @D 525, i3 80°C OLMPRFPENKRTHL, Lddicar=r0
WIS 25 (20ml) wwisa &, 70° C T U6 &i55H3, 80° C Tik1/30 LML, &Hiwar =i
K 30 ml AT, 70°C T1/9 &2 DI L, 80°C TiF 1/48 &7z h, FAA & OIGTVEIE & 75 - 12,
DXL = PIBET 256, BmBogadinbhig, V.C OEENZELUIERTL LS
UT, 2r=43 V.C OBELHSIER 23 2D Tiks, Mg V.C BT DTHDH VWL P
Elgoln,

10) @EFAMHALORE > >FE (N. T. F.) OS5k

LRoERICE D, 22 =213 V.CORERFTEL, GLAV.CREETHICEVWEGNEL ST
DOTINBHRELITER (NNT.F.) 28310, 20202257 cliE 3w, 200EY 7%
TCA THREERELIZ. 2L TEHELER G,

11) indophenol FEECEKIET N. T. F. ZROEE
indophenol ki N.T.F. ¥IK % 10, 20 B L X0 ml I|inL, 352 NFNEHEK (pH 4)
10ml ZIRINL I, BEE V.C BIRTHEL IHE®E 10 TR,

Table 10. Influence of tea fraction excepted tannin on the titration of indophenol.

Indopheno! soln. (ml) 3 3 | 3 3
Tea Fraction (ml) 0 10 ‘ 20 30
Titration value by V. C soln. () 2.207 2.127 i 2.042 1.989
Relative value (%) 100 % f 93 90

COEDFERTH»2 L5, FBHBXOBMEMITRXDEZ 100 & UToOichT 96, 933 XU 90
o ko, NT.F. BROBIIGELTHL G ETFLTVAED, RK8DIIWEy=DEFDILY
DIFEEMOBIIEI RS iz, 1272, 2 = U SRLREBEEIL T WY (), N.T.F. oRng
D nEtic V.C OFEBIRES »ED L TV 3,
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12) N. T. F. @D V.C BbBiki

a) PmECHd a5

e V. C i o—f i N.T. P, i~ @ Remml, &5 @ (McILVAINE ) ZINA T
PH 4 cEHMIL o6s, 2EN R 70, 80 35 k08 98° C 1T 30, 60 33 & T 90 ZY IR L TR V.C &2HIE
Utz 1L, 128 X0 13132 DFER2TT

Table 11. Preventive effect of tea fraction excepted tannin against oxidation of V.C by
heating at 70°C.

Time of heating (mins. ) | 0 30 60 | 90
g 0.492 | 0.209 0.191 0.130
Remaining V. C by adding tea fraction ! ‘
! % 00 | 4.9 38.9 26.4
—_ 0% SO M _ [ ——
mg | 0.492 |  0.178 0.127 0
Remaining V. C by non-adding tea fraction |
) 100 36.2 | 25.8 0

Table 12. Preventive effect of tea fraction excepted tannin against oxidation of V.C by
heating at 80°C.

| |
Time of hsating (mins. ) 0 30 1 60 1 20
- ! 1 -
\ mg 0.489 0.214 | 0.194 ‘ 0.141
Remaining V. C by adding tea fraction ! l :
% | 00 | 437 | 396 | 288
- T . — 1 | -
mg | 0.489 0.169 0.057 \[ o]
Remaining V. C by non-adding tea fraction |
% 100 34.5 11.6 ‘ 0
Table 13. Preventive effect of tea fraction excepted tannin against oxidation of V.C by
heating at 98°C.
Time of heating (mins. ) ‘ 0 “ 30 ‘ 60 ‘ 90
_ . o |
| ma 0.476 | 0.2 | 0.1t | 0.055
Remaining V. C by adding tea fraction | | ‘
| % 100 | 26.6 \ 23.2 \ 11.5
mg 0.476 ‘; 0.035 | 0.005 | 0
Remaining V. C by non-adding tea fraction : i \ ;
% | 100 | 7.2 | o | 0

|

3 OEOERFE S, IMEC&EONEIES T, N.T.F. &R
DaTl 5T V. C BERNE <, 00MmRDES s 70°C T 5 %%, 80°C T 10 %ZE &R T H, 98°
CTOREMRKIL 728, 27 %OEEE2RT O UKD hIc 7 % DIEFHRICT X150, I 60 47
OINBOEE T s 70°C T 13 %%, 80°C T28 %3t 7R L TIRIMX OBEEDA S {, 98°C TRRINK
15 23 BHOBEEERRTOICE L, HBXIZ0%EZ-o7, 85I 0FIMNROBE T EIRIRE sy
72 V.C BERE 2NN, 26.4%, 28.8%B L 11.5%TdHHDITHL, WRX Ny 0%E
b, ON.T.F. BAURNMOSHNECEZECH b HI TS, B EOEERER» > N.T.F FER IR
WL, V.C BESTAERZ2EL, &C@HRIEHLT, X Z0MRERET LT EDBHB D LIS

|
Ny
s
|
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1o 753 70°C FpeX 80°C MR NT, 900 ME 5 DEEEEDIS0°C DA D75 <
TWAY, CHRFBRAEEBIRNEDEEALTEL, 20 & XDEROELHIP I
56

RiTEmA A >, B, BHEO 1 A USRS 2 BEE T, NUTF. EilsshiiE s L,  Be{bEs
WBIR2HET 20 8 5 b 2mEF LIz,

b) Cu?* jostd 2 LT IE3h R

Cu?* BIEFET S V.C W% 80°C iz 60 DhmE L 72 8ane, NLT.F. BERRINORR 28 L,
Cu?* VAR & U CHIBRSAAT 22 R L TEB L, Cul+ & U TRGHEARTOEE (V/dl) »2hzh
100, 200 LT 300 &7x b L oicl, N.T.F. B toml 58l 7z. V. C I kM V. C 1omg/dl
BEER % 10ml FRL T, WEEBK I N.T.F. SR 2EINL S0, Bl EORATERL 1278
14 DML TH -1z,

W R UVRERE R L
BeLIzbDTHS

Table 14. Preventive effect of tea fraction excepted tannin against oxidation of V.C by adding of
Cu?+ (heating : 80°C , 60 mins. ).

V.C soln. (10 mg/dl) (ml) 10 10 10 |(Non-hosting)
Buffer soln. (pH 4) (ml) 10 10 10 10
Concentration of Cu?* in reaction soln. (7/d[) 100 200 300 o

mg 0.211 0.192 0.183 1.087
Remaining V. C by adding tea fraction

Z 19.5 7.7 16.9 100

mg 0.045 0.016 0 1.087
Remaining V. C by non-adding tea fraction

% 4.1 1.4 0 100

EEOEFCIE, BIEOMEDADEEICHT Cul OBEN®mHonT, N.T.F. EERn
KA Td, Culr OBEEICET T, EE100: 19.5 %, MEE 200 : 17.7 %, EE300:16.9 % E5 L5
i V.C BEEMBEL -7, ULh UHEKIZ IS LWEBES2Z1IT, 202ho V.C BERIZ4.1
%, 1.4%B8LF0%ThoT, BIL Cul+ WEDSHSGTE N.T.F. BEOEIME V.C OM{KE; ki
ERRIRBRET S,

c) Fel+ 45 Jof Fed+ joidd 5 BE{08 L4 R

Cult OHE LRI, Fe?+ BLor Fed+ 218545 V.C BKicws 2 N.T.F. BEOHRE o1
THRE U1z, FBEME Culr OBE LRBTH 595, Fe+ 5kt Feb+ OBEEIZ 212N 50, 10045 &

Table [5. Preventive effect of tea fraction excepted tannin against oxidation of V.C by adding of
Fe?+ (heating : 80°C , 60 mins. ).

V. C soln. (10mg/dl) (ml) 10 10 10 (Non-}lﬂgating)
Buffer soln. (pH 4) (mD) 10 10 10 10
Concentration of Fel+ in reaction soln. (7/dl) 50 100 200 o]

mg 0.147 0.138 0.100 1.146
Remaining V. C by adding tea fraction

% 12.8 12.0 8.7 100

mg 0.103 0.083 0 1.146
Remaining V. C by non-adding tea fraction

Y 8.9 7.2 0 100




s O v 2 8w CEEE LRI DN T 99
P 2007/dl THBH, 7235, Felt & U THIRE—PIER %, Fed* & U THEBE_SHAR ZHERL 72,
ZOERE IS B L 16 TRT,

Table 16. Preventive effect of tea fraction excepted tanrin against oxidation of V.C by adding of
Fe3+ (heating : 80°C , 60 mins. ).

V.C soln. (10mg/dl) (ml) 10 10 10 (Non—llﬁgating)
Buffer soln. (pH 4) (ml) 10 10 10 10
Concentration of Fed+ in reaction sola. (7/dl) 50 100 200 0

mg 0.142 0.134 0.120 1.088
Remaining V. C by adding tea Fraction

% 13.1 12.3 10.9 100

mg 0.072 0.047 0.018 1.088
Remaining V. C by non-adding tea fraction

% 6.6 4.3 1.6 100

FHI5 OEREZRA &, Fel+ O02NZFNOBECET2 V.C OBEFERIL12.8%, 12.0%8L0°8.7%
Lizotr, CHICEUNBXIZZNEFNE.9%, 7.2%L0F0% L5 o1,

F 7055 16 DS, Fed+r ORBEICHLT V.C BEFIZ13.1%, 12.3%BLF10.9%EIzo1, T
MICH U THEX 022051 6.4%, 4.3%B L0 1.6 %&b, MEORKEE, N.T.F. BHEEMN
DIFEBRTH D T ERELPITRLU TN S,

PEDXdiE, WIhbpk)O0BESREA A v REFL TG, N.T.F. BROFEINC L > T, Ik
iwk B V.C OBb2 AR IELE A C LA ST,

13) N.T. F. #0743~ A K388 E Z 0L IEHE

N.T.F. W V.C AR ET A2 R3S L o705, HRO L€ 77w 2EFEL
TINZ, UM oTHRELYIF L RIBBELTWA 2= FEETEHIITC, 20100 V.C ORISR
BRI IN TR L I EAONA L ETHD, 20T, LOBRFEYIF2RET 01,
X541 V.C BRLP B AT A D EEBLONLDT, ¥I3FOREFE LT, 7va—nRER
LTZ2OBRMIZELLS U, HIEN. T.F. I e 7o 2 — Vv RRINL T2 & 25, Z0BECE L TR
PHELTOT, [BEELAOER LT P.V.S. K. ERHEL., B 172 D0HERRT,

Table 17. Removement of gelatin by using alcohol.

Tea fraction (i) 5 5 5 5 5
Ethyl alcohol (mi) 0 3 5 10 15
M. G. Ch. soln. (0.005N) (mi) 5 5 5 5 5
Titrated value of P.V.S.K. (/) 8.690 8.898 8.973 8.970 8.972

COEBMTHS T L3, 7AI—-VORE®250% itT5 & P.V.S. K. fEiz—EMic#EL, 2hll
Erva—BEREINL T RE—EE2RLUI, Bl 73— LBERZ50%icT Al ity b, TCA
k OBREHSEIS T Y 57 RN, CO XU TERER (RN.T.F. ¢#%9) &N.T.F.
WO V.C BB R 2L 72 DT 8B L9 TH 5,
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Table 18. Preventive effect of refined tea fraction against oxidation of V.C by heating at 80°C.

Time of hesting (mins. ) 0 30 60
V. C soln. {(10mg/dl) (ml) 10 10 10
Refined tea fraction (ml) 10 10 10
Buffer soln. (pH 4) (ml) 10 10 10
Remaining V. C (mg) 0.819 0.464 0.426
Remaining V. C (%) 100 56.7 52.0

Table 19. Preventive effect of tea fracticn against oxidation of V.C by heating at 30°C.

Time of heating (mins.) | 0 30 60
V. C soln. (10mg/dl) (ml) 10 10 ) 10
Tea fraction (ml) 10 10 10
Buffer soln. (pH 4) (ml) 10 10 10
Remaining V. C (mg) 0.819 ' 10,356 0.319
Remaining V. C (%) 100 43.5 38.8
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Table 20. Preventive offect of dialyzed fraction From refined tea fraction against oxidation of V.C
(heating : 80°C, 30 mins. ).

Dialyzed Fraction (ml) 0 5 (Non~h§a’cing)

V. C soln. (10 mgfdl) (ml) 2 2 2

Buffer soln. (pH 4) (ml) 10 10 10

Titration value by V. C soln. (/) 1.636 1.640 1.680

Remaining V. C (%) 36.1 1.1 100
Indopheno! soln. 3ml = Standard V.C soln.  2.461 ml
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Table 21. Preventive effect of non-dialyzed fraction from refined tea fraction against oxidation of

V.C (heating : 80°C , 30 mins. ).

Non-dialyzed fraction (ml) 0 5 (Non—hesating)

V. C soln. (10 mg/dl) (ml) 2 2 2

Buffer soln. (pH 4) (md) 10 10 10

Titratio:q value by V. C soln.  (m/) 1.852 0.905 1.860

Remaining V.C (2%) 35 50.8 100
Indophenol soln. 3 ml = Standard V.C soln. 2.670ml
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