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Treatment of astringent Kaki fruit with sulfite
H. Omura, K. Soeda and K. Yamafuji
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Treatment of rinded fruit of
astringent variety of kaki with
SP.

Fig. 1.

Table |. Solubility of white precipitates
formed by treatment of astringent
kaki with SP.

Soluble : alkali
Insoluble : H;0, methyl alcohol, ethyl alcohol,
ether, acelone, acids
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Table 2. Solubility of precipitate formed
by treatment of tannic acid with SP.

Soluble : methyl alcohol, ethyl alcohol, ether,
acetone
Insoluble : Hs0, petroleum ether
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Table 3. Effect of tannic acid on coloration

of SP with rosanilin, HCl formalde-
hyde reagent.

Time, min ’l 0 1 15 30 60 120
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580 :gf i'é'““‘"‘“ 0.237 0.229 0.225 0.206 0.160

80ml of 10-4M SP were mixed with 20 ml
of 5% tannic acid or HyO at room tempera-
ture, After varying time, 1 ml of the mix-
tures was diluted to 10ml with [130. Into
the diluted solutions, 1ml of 0.04 % ros-
anilin in 64 HCl and 1 ml of 0.2% formalde-
hyde were added for coloration. Intensity
of red-violet color developed was estimated
by determining optical density at 580 mse.
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Fig, 3. Polarogram of naringin and NasSOs in Mcllvaine buffer.
(1) 10~2M NagS503; 5ml, Mcllvaine buffer (pH 6) 5 ml, ethanol 5ml,
{2) 10-¥M naringin-ethanol Sml, 10-2M Na»S50s 5ml, Mcllvaine buffer (pH 6) 5 ml.
{3) 10-3M naringin—ethanol 5ml, Mcllvaine buffer (pH 6) 5ml, HoQ 5ml
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Polarogram of naringin and Na;SO3 adjusted te pH 6 with

{I) 10—2M Nag30s 5ml, ethanol 5ml, H;O 5 ml.

{2} 10-3M naringin-ethanol 5ml, 10~2M Na:S0Q3 10 ml,

(@ 10-*M naringin-ethancl 5ml, 10-2M NapS0; Sml, H;0 5ml.
(4) 10—3M naringin-ethanol Sml, Hz0 10ml,

All mixtures were adjusted to pH 6 with phosphorie acid,

Lz, &4k 3 LT naringin-ethanol ¥k 5 ml,
10-2M Naz50; 5ml F/zid 10 ml % s BRI T
B4 plic g L5 HiPOy ¢ pH 0N L-TRE
Licils —L.5 volt {[Ei MM Mo Ldd
ORI NapSOs O BRI i3 (B8 shisdof.
Naringin @ polarogram {3 aleohol % T {F 12
KB O THNEME S, 10-M naringin K
i 10 ml 1T [k Mcllvaine ik 5 ml ‘T pH
%6z Ji L HeO Sml %00l T AP LA 20 m)
OB DU T polarogram A JIIE LAt alcohol
AR OB & IR —1. 87 volt fdfric R 7EH b
i oh —1.43 volt fhific /P HBHLbh
7o SHRHLT HeO O D R 4 ORI NagSOs
EMZ L& HESEDL S alechol B D Hig LM
Bhic —1.85 22V L —1.40 volt i2 23 T OB AR
N, X&KK —0.8 Lo L —1.15 volt @ i & BE
B HO bitf, L b EUWEITE © RE0Eid

Na;50s DhtAd {2 2 /B2 Tilfides < 12 24
MBI AUV RFRET IR 0%, RN
bR NagS0g o fitic Ji T —0. 9w —1. 15 volt
#» 5 —0.85~—1,10, —0, 80~—1. 08, —0. 80~—1,03
volt L BEOEOHFINHE BIFL Lint RN L
BROTRNMO Re 2 d Nagh0y 0 #ECHELT
A& Dk,

HaPO, TRAE D pH % 6 2 50 U784 narin-
gin @ polarogram {3 i Xhisdof, Ll
SR 2 M2 pH4 T naringin &gz
—1.50 volt FHEIC g BHIEN 2 54 fo. — T NagS0s
TR 6 MR L 52 —0.6 volt £ ic B+
&2 polarogram il S hk. ROz 10-tM SP
BEDSDTHDT NapSOy DEMEEE 27 HITR
TRO—PERTIBE L. Lbbic L Os
DUEHETR VT hE LR/ polarogram H2
wahi.



126 ¥

K

¥ ©

W24 H2Y%

)25

o] (2) 1.25
/”"d—
e (3 1.5 1
Mm
i (4} 0,25 ]
[ —a
[ ] B
5
I Y PN T Y T A B Y ad s B s ka3 3 s b s L s h a1 5
=05 —14 =15 volt
Fig. 5. Polarogram of aqueous solution of naringin and NayS0s
10-3M naringin aq. sol 10ml, Mcllvaine bulfer (pH 6} Sml,
10—M Na:50s + HpO 5ml [N2pS0: (1) 25ml, (2 1.25ml,
(3} 0.5ml, (4) .25ml, (s} Oml].
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Fig. 6. Polarogram of naringin and NasS0s adjusued to pH 4 with

phosphoric acid,
(1) 10-1M NagSOQs 10 ml, H:0

5ml,

@) 10-3M paringin aq. sol, 5ml, 10~1M NasS0s 0 ml.

(1 10-3M naringin aq, sel. 5

ml, HsQ 10 ml,

All mixtures were adjusted to pH 4 with phosphoric acid.
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Sommary

A rinden fruit of astringent variety of kaki (Japanese persimmon ; Diospyros Kaki Thunberg)
was immersed into SP (sodium sulfite solution adjusted its pH to 5.5 with ortha phosphoric acid)
as with apple fruit and white precipitate was produced on surface of fruit. The precipitate is in-
solable in water, methyl alcohol, ethyl alcohol, ether, acetone and acids, while it is solukble only
in alkali, A few amount of precipitate was also produced by immersing it in water for longer
time, but could not be obtained from a fruit of sweet variety even through SP treatment.

In a mixture of 6 % tannic acid and 1M SP (1:1 in volume), white precipitate was also formed.
Ilowever, it iz soluble in aleohol, ether and acetone too,

Sodium sulfite can be determined colorimetrically with 0.04 % rosanilin in 6% HCl and 0.2%
formaldehyde by estimating optical density of red-violet solution at 580 ma. Color intensity of
sulfite, however, was decreased by addition of tannic acid, suggesting that sulfite is decomposed
by reaction with tannic acid.

Infra-red absorption spectra of above precipitates were estimated and compared with those of
tannic acid and kaki-tannin, In the spectrum of the precipitate formed from tannic acid and SP,
an apparent shift of the absorption at 1310 em—1to 1360 emn—! was observed, although other absorp-
tions at 750, 870, 1020, 1085, 1200, 1450, 1540, 162¢ and 1710 cm—! were not moved. Thus, it was
suggested that tannic acid was precipitated by the action of SP at [aromatic ring]-0,

On the other hand, the spectrum of precipitate obtained from astringent kaki was compared
with that of soluble kaki-tannin, “ diospyrin”, estimated by Ito 4% Regarding the spectra, 7 ab-
sorptions were determined at corresponding positions between approximately 1000 and 1600 cm—1,
However, notable decreases in absorptions at 1440 and 1350 cm—1, the main and the second absorp-
tions of kaki-tannin, were recognized. From these observations, it was presumed that the preci-
pitate may be derived from kaki-tannin by the action of SP at OH groups.

Thus, a principle of a procedure t¢ remove astringent taste from kaki was obtained by treat-
ment of rinded fruit with SP which resulted in the formation of insoluble derivative from soluble
kaki-lannin,

Since precursors of colored materials in apple as well as kaki-tannin belong to polyphenol
group, other compounds of this group are supposed to he susceptible to the action of SP. If it is
the case, the elficiency of SP in food processing should be extended in addition to prevention of
brownning of apple and removing astringency of kaki. Therefore, the action of 5P on naringin
(5, 7, #-trihydroxyflavanone-7-rhamneside), bitter substance in Natsudaidai or grapefruit, was also
briefly examined.

A typical polarogram of naringin which has the main half-wave potential at —1.7 volt was
obtained when it was estimated in a mixture of 5ml 10-!M naringin-ethanol solution, 5ml Mec-
Ilvaine buffer (10—IM citric acid —2x10-1M Na,HPQ,) of pH 6 and 5ml HyQ, On the other hand,
the reduction wave having the half-wave potential at —1.45 volt was determied in a mixture of
naringin, buffer and Nag80y, while half-wave potentials were estimated at —0.63 and —1.15 volt
with NasSO0s.

When naringin-ethanol solution was adjusted its pH to 6 with ortho phosphoric acid instead
of Mcllvaine buffer, the distinctive polarogram could not be determined. However, half-wave
potential was checked at —1.5 volt on a mixture of naringin-ethancl and NasSOz and those at —0.40
and —1.27 volt on Naz50j solution.

Palarogram of an agueous solution of naringin was also estimated with the half-wave potentials
at —167 volt in the main and at —143 volt in the minor. The shift of half-wave potential to
—1.85~—140 volt and appearance of abnormal wave between —0.8 and —1.15 volt were observed by
addition of Nag8Qs, depending on amounts of sulfite added.

Furthermore, polarogram of naringin, NasSQs or their mixture could be estimated when the
solution had been adjusted ta pH 4 with phosphoric acid,

At any rate, the change of the half-wave potential of naringin through addition of sulfite may
be attributed to the reaction between naringin and sulfite,
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