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The Mechanism for Preventing the Brown Discoloration of Prawn using of Sulfurous
Acid as a Preventive Agent, and the Preventive-effect of This Acid against the Brown
Discoloration of Apples and Potatos

By

Minoru Fujil and Osamu SAKATA

We studied and demonstrated the mechanism for preventing the brown discoloration
of prawn (Penaeus orientalis KiSHINOUYE) using of sulfurous acid as a preventive
agent: namely, this acid converted the structure of tyrosine in the muscle and internal
organs of prawn to phenylalanine, and correspondingly the activity of tyrosinase in
the blood of prawn became not active.

On this same principle, we obtained the favourable results for preventing the
brown discoloration of apples and potatos, for 36 hours for apples and 18 hours for
potatos using of M/100 sulfurous acid solution.
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Table 1. Influence of sulfurous acid on the activity of the tyrosinase.

Tyrosinase soln, (ml) | 1 i 1 { 1
Tyrosine soln. (30mg/dl) (ml) 3 3 3 3 3
Sulfurous acid soln. (0.005 M) (ml) 0 1 2 3 4
Distilled water (ml) 4 3 2 1 0
Transmittancy (%) 20.0 “ 24 .4 25.6 27.7 7 34.2

A2 Yol

2 0 F B R TR RAT AR MK DEVE (No. 1) OFEE 24 EemtEsr (A%, EPU2M
@Eﬁ%ﬁ%zwﬂ%ﬁwr@@ﬁ%@@@%%Cﬂaw@bt%@f@%ﬁ,C@%%Kmé&,@%@
K9§<E60@E,@~§@%my%—fﬁmﬂéﬁéf,ﬁﬁ%%ﬁ@ﬁm%ﬁ%<ﬁémomf,%
tmé%uyf—%ﬁﬁﬁﬁﬁ§m5i5@%%%%?%%a@ohocmm%uv¢—€ﬁﬁ%m%ﬁé
BT R RN AR E 2L FETADI TH T, CORGFHL TRKD L 5 CHEALDOHHY
THHEES, Hb, HETHBF 0 v HSERERD 17 DI /LR, - THINARHROT 7 &
y%wm&vémaﬁéﬁﬁ%<35@@%%50Oibﬁﬁ%d%npf—@ﬁ@ﬁﬂbf@h%ﬁ%%
%%%&Hﬁé@?&<f,%W%@%ET%é?DyVK%%%EM%%Kiéé@?%é&%ﬁﬁﬂto

2) FOLvICRETHERBOZE
LEOFERIC LD, F oo X ERRIT & o T 2 OAEREEIC B L 22 A0, a-f-reagent £ D
EE%EC§E<@Oﬁ%®t%%BM6O%CT,?vaﬂﬁb L F—XREINTACERL, E

Fn
¥ (e BRI VAT 2 RN U BTR & FIRRT U TRES 8, E2 0 X 5 HfiREE1,

Table 2. Influence of sulfurous acid on the tyrosine.

Tyrosine soln. (30mg/dl) (ml) 3 3 3 3 3 3
Sulfurous acid soln. (0.01 N(ly)nl) o | 5 3 4 5
Buffer soln. (pH 6.8) (ml) 10 10 10 10 10 10
Distilled water (ml) 5 4 3 2 1 0
Transmittancy (%) 50.0 52.3 7 53.9 54.1 55.5 58.7 |
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Table 3. Reaction of a-nitroso—B-naphthol to the compounds containing benzene ring.

Tyrosine soln. (0.0016 M) (ml) 0 1 E 2 3
Transmittancy (%) 100.0 70.9 ! 50.2 36.3
Tyramine soln. (0.0016 M) (ml) 0 ) 1 % 2 3
Transmittancy (%) 100.0 6.0 i 39.0 27.0
p-aminopheno! scln.  (0.0016 M) Non—discoloration

Phenylalanine soln.  (50mg/dl) Non -discoloration
OH—<::>~CH2~CH~ { -crp-ch- OH~<::>~NH2

IllHQ ILHQ
Structure of radical of discoloration Structure of radical of non-discoloration
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Table 4. Reaction of sulfurous acid on the tyrosine.

Tyrosine soln. (30 mg/dl) (ml) 3 3
Sulfurcus acid soln. (0.5M) (ml) - 5
Distilled water (ml) 5 —
Millon reaction Red Ppt (gray ) Show the loss of
Diazo reaction Red-brown No change phenol-OH
Xanthoprotein reaction : Yellow Yellow Recognize .the phenyl
radical
OH-~ ~CHy -CH-COOH + SOy + H,O — —CHy~CH-COOH -+ SOg + HyO
| ]
NH; NH,
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Table 5. Percentage of tyrosine in apples, potatos and prawn ( Penaeus orientalis KISHINOUYE).

Samples mg % (in raw material )
Asples | 17.55
© Potmtes 14.60
. V Abdomen
Prawn Anterior portion Middle portion ‘1 Posterior portion
69.14 72.22 46.16
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Table 6. Preventive-effect of sulfurous acid against the brown discoloration of apples and potatos

(immersion : 1 haour).

Samples Apples Potatos Control

. Concentration B 1 o
of sulfurous

T o M/ 10 M/so | Mfioo | M/10 Mj50 M/100 —
incubation ™.
(40°C) . B

30 (mins. ) | Non-change | Non-change | Non-change | Non-change Non-change | Non-change

’ Immediately

60 (mins. ) ” ” 7 ” ” ” discoloration

to brown

90 (mins. ) ” ” ” ” 7 ”

18 (hrs.) ” ” 7 ” 7 A little brown

24 (hrs.) ” ” ” ” A little brown Congiderably

rown
36 (hrs.) ” ” ” ” A little brown| Putrefaction
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