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Efl}:cts of  Several Kinds of  Buffers and  Ionic Strength on

   the Polymerization of  Ovalbumin by Ascorbic Acid

Kimio  NrsH:MuR.pL* and  Masaru  OHTsuRu

Doparttnent ofFbod atid  Nutrition, Yantaguehi We,neds Uititerst'ty,

        Sdketrabattzke, M!magttchi 753; Jopan

 Exarninations were  carried  out  with  evalbumin  (OVA) as  the protein to clarify  the b¢ ncficial

effects of ascorbic  acid  on  fdod.
 First, in order  to clucidatc the difference in turbidity  of  ovalbumin  (OVA) dissolved in several

kin{is of O.2 M  beffer at  pH  6, resulting  ffom  ascorbic  acid  (AsA) during incubation at  500C, the

effects  of  several  chelating agents  and  of two  meta1  ions were  investigated. Secend, phosphoric
acid  bufiers with  an  ionic strength  of  O.26 te 1.0 were  used  to examine  thc influerrce of  increasing
ionic strength  on  OVA  turbidity to  clarify the mechanism  for pelymerization of OVA  by  AsA.

 The  results obtained  ffom an  earlier investigation suggested  that one  of  the causes  of  the diffbr-
ence  in turbidity  with  various  bufllrrs may  have been due  to metal  ion contaminants.

 An  inereasc in ionic strength  in the phosphoric acid  buffer inhibited polymer forrnation derived
from OVA,  indicating that both electrostatic and  polar bonding  occurred  in the forrnation of  the

polymer.

                                            (Received March -, 1991)

KeJr-vork: ascerbic  acid,ovalbumin,  po!ymerization, bencficial efltct,electrostatic  bond.

          rN'rRoDucrIoN

 L-AsA  is often  used  for improving  fdod, in par-
ticular, during baking and  

"kamaboko"

 (a heat-
induced gel made  frorn raw  fish pastc) mariufac-

ture. AsA impreve the baldng process for dough
and  the quality of  surimi  (raw fuh paste). The

beneficial eflects  of  AsA  on  bread dough have bcen

widely investigated. Thc  popularly  accepted

cxplanation  suggests  that  DHA,  which  is the

oxidizing  form of  AsA, oxidizes  sulfhydry1  com-

peuncls to disulfides and  also  forrns intermolecular

 -Present  address:  Dcpartrnent of  Food  and  Nutri-
tion, Kochi  Women's  University, Eikokiiji-cho, Kochi

780, Japan
 Abbreviations: AsA,  ascorbic  acid;  DHA,  dchydro-

ascorbic  acid;  DKG,  2,3-diket"gulonic acid;  DTeA,

dietlr)rlenetriamineperitaacctic acid;  EDTA

aminetctraacetic  acid;  EGTA,

aminoethylether)-N;  N; N', N'-tctraacetic

rnolecular  weight;  NIIZ  nitre  blue tetrazolium; NTA
nitriloniacetic acid;  OVA,
dodec)rl sulfate;  IhAGE,  polyacrylamide

phoresis.

        , etlrylenecli-

   ethyleneglycol-bis-(2-

         acid;  1rw,

                '

ovalburnin;  SDS, soclium

         gel electro-

bonds.i)as However, some  other  hypotheses on

the eflect  of  AsA  on  fd(xl protein ime  been pro-

posed,se"" so  that the definitive angwer  is stil1  not

lmewn.

 In previous papcrs,e)7) in order  to clarify thc
action  of  AsA  and  DHA  upon  pretcin, we  inves-
tigated the eflbct  of  AsA  and  DHA  on  protein,
using  OVA  as  a  fbod protein source.  Thc  dough

or  surirni  system  is so  complex  that there are  a

numbcr  of  unclarified  points regarding  the  action

af  AsA  and  DHA  on  protein. We  observocl  that

O.05%  of  AsA  or  DHA  generated turbidity in a

1%  OVA  solution  of  pH  6 at  50CC. During

incubation, both 1arge po1ymers (high MW  prod-
ucts)  and  1crw MW  products wert  formed from

OVA.  Furthermore,  the structural  modifications

incurred by o)cygen  radicals  (especlally the super-
ootide anion  radical)  incrcas'ed the surface  hydro-

phobiclty of  OVA,  the oxygen  radicals  being

generated  by the autoxidation  of  AsAe  during
incubation. Thepelymers  were  formed by the

resulting  hydrophobic interaction, and  this was

follcrwed bsr the formation of  disulfide bonds.

DisuMdc  bonds have been suggested  to pardcipate
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in the polymer formation in glutenb2) and  in
actomyosin.9}  During the invesdgation, we  noticed

that  pelymcrs wcre  produced in a  O.2 M  phos-
phoric acid  bufftr, but  did not  in a  O.2 M  maleic

acid  bufler, in spite  of  the  same  conditions  of

pH  6 and  500C.

  In this paper, we  report  the efftcts of  seyeral

chelating  agents  and  iron and  coppcr  ions on  thc
turbidity  in various  buflers, in order  to elucidate

the  cause  of  the  difference in turbidity  of  an  OVA
solution  between the  two  buffers. Next, we  at-

tempt  to clarify  the  mechanism  for polymerization
by AsA  with  a  phosphodc acid  buffer (described
in previous papers by Nishimura et  at.co7)).  Thus,
we  examine  the influence of  ionic strength  in the

phospheric acid  buffer on  the turbidity of OVA,
the  degradation of  AsA  and  the generation of  the

superoxide  anion  radical.

        MAmxSANDmmOD

  Materials. OVA  (A 5503) was  obtained  from
Sigma Chemical Co., and  the other  chemicals  used

were  of  reagent  grade from  Nacalai  Tesque  Inc.

or  from Wako  Pure Chemical Industries Lrd.
When  OVA  was  applied  to SDS-PAGE,  sub-

bands abovc  thc  main  one  wcre  obeerved,  as

described in a  previous paper.at Because these
sub-bands  almost disappeared with the addition
of  2-mercaptoethanol, thc  OVA  might  have con-

tained a  dimer or  timer  and  may  have been
slightly  contaminated.

  Measmmt  of  tlre tntbldlty  of  OVA.
The  O.2 M  phospboric acid,  rnalonic  acid,  ciuic

acid,  rnalic  acid,  succinic  acid,  phosphorons acid

and  malelc  acid  buffbrs were  prepared by  adding

aqueous  NaOH  to  solutions  ef  thcse  respective

acids.  A  mixture  of  1%  OVA  and  O.05% AsA
in each  O.2 M  buffbr at pH  6 was  incubated at 500C
fbr 421 hr. The  absorbance  at  600 nm  after  a

44-hr incubation is defined as 1oo%  of  turbidity

in the phosphoric acid  buffer. As  a  blank test,

each  buffer containing  only  OVA  or  AsA  was

incubated. The  effbct  of  ionic strengths  of O.26
to 1.0 in the phosphoric acid  buffer were  also

investigated.

  SDS-PAGE  analyals.  After incubating at

500C, 1 ml  of an  OVA  solutian  was  rnixed  with

an  equal  volume  (if O.125 M  Tris-HCI buffer at  pH
6.8 containing  4%  SDS  and  20%  glycerol. After
heating at  1ooOC for 5 min, the mixture  was

 2
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   applied  to SDS-PAGE,  electrophoresis  being car-

   ried out  Qn  a  slab  gel at  20 mh  for 3ul hr according

   to Laemrnli'g mcthod.ie

    Effects  ofchelatlng  sLgents  and  metal  ions

   on  tubidity.  In order  to examine  the participa-

   tion of  divalcnt cations  in thc  turbidity  of  OVA,

  four chelating  agents  EDTA,  EGTA,  NrA  or

   D[[1}A were  added to the reaction  mixture. Fer-

   rous  chloride  and  cuprous  chloride  were  also

   added,  excepting  the phosphoric acid  bufii:r in
   which  both salts wcre  insoluble. A  l%  OVA

   solution  in each  buffer at  pH  6 containing  O.05%

   AsA and  the chelating  agent  or  meta1  ion at  a

   10-S M  level was  incuhated at  5orC for 44 hr.
   Its absorbance  at  6oo nm  was  measured  and

   compared  with that  of  a  reaction  mixture  without

   the ehelating  agent  or  rnetal  ion.

    Measurement  of  AsA  and  DHA  plus DKG.

   The  AsA  and  DHA  plus DKG  concentrations  were

   detcmined  according  to the method  of  Roe  et

   al.lb

    Measurement  of  the superoth  anion

   radical.  The  generation rate  of  the superoxide

   anion  radical  was  mcasured  according  to the

   method  described by Beauchamp  and  Fridovich.i2)

   Each  buffer containing  O.oo5%  AsA  and  5×

   10-S M  NBT  was  incubated at 5crC, and  the

   increase in absorbance  at  560 nm  was  then  mea-

   sured.

     Unless otherwise  noted,  al1 cxperimcnts  were

   duplicatcd, and  the average  ± standard  deviation
   was  calculated  for each.  Statistical differences

   were  evaluatcd  by Student's t-test.

          RESUI.TS  mo  DrsouSsuON

    Tnrbidity  ef  OVA  in several  ltinds of

   lmffer.

    During the previous investigation,n we  noticed

   that pelymers  were  produccd  in the  O.2 M  phos-

   phoric acid  buffi:r, but did not  in the O.2 M

   rnalelc  acid  buffer, in spite  of  the same  condition

   ofpH6and  5orC. In order  to txamine  the cause

   of  such  diflltrence with each  buflbr, an  investiga-

   tion using  OVAs  c!issolved  in several  kinds of  O.2

   M  buffer at  pH  6 was  carried  out.

    The  relative  turbidity of OVA  in each  O.2 M

   buffer depended on  the kind of buffer as  shown

   in Tablc 1, although  the  molar  concentration  of

   each  bufltr was  the sarne. Based on  the degree

   of  turbidity, the buflbrs could  be roughly  divided

(1es)
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Table

               Polymerization of  Ovalburnin  by  Ascorbic Acid

1. (]omparison of  turbidity  in various

  buffers at  pH  6

Bufltr (O.2 M) Turbidity (%)

Phosphoric acid

Malonic acid

Citric acid

Malic acid

Succinic acid

Phosphorous  acid

Maleic  acid

   1oo86.
 7±5. 3

24. 8±4. 7

19, 6± 3. 2

19. 5± O, 5

    o

    o

Duplicate determinations were  indcpendcntly carried

out  to  obtain  the means  and  standard  deviations

shown.

into three groups. The first group (strong tur-

bidity) involved the phosphoric acid  and  malonic

acid  bufllrrs; the  second  group (mild turbidity),
the citric acid,  malic  acid  and  succinic  acid  bufl;

ers;  and  the third  group (no turbidity), the

phosphorous acid  and  maleic  acid  bufibrs.

  Figure 1 sh(rvvs the  change  in ww  of  OVA  in

the  phosphoric acid,  malic  acid  and  succinic  acid

buffeTs during  incubation at 50eC and  pH  6. As

described in the previous paper,6' sub-bands  abovc

the rnain  one,  which  might have been di- or  tri-

mers,  werc  obeerved  in native  OVA  (linc A) and

incubated  OVA  without AsA (lines B-D). High

1rw  products (band a), which  could  not  enter

the spacer  gel, and  low 1rw  products (band b),

which  migrated to the top of  thc run,  were  pro-
duced by AsA  (hne E). In spite  of  adding  AsA,

the amounts  of  both MW  products in the malic

acid  and  succinic  acid  buflers (lines F  and  G)

were  small,  and  thcy were  not  apparent  at  all in

the phosphorous acid  and  rnaleic  acid  bufl:rs (data
not  sh(rwn),  in relation  to  the turbidity  in cach

buffer as  shown  in Table 1.

  Effects ef  chelating agents  and  meta1  ions

on  OVA  turbidity  in varlo"s  buffers

  AsA  oxidation  was  accelerated  by metal  ions,

which  could  have been due to the  participation of

meta1  contaminants  in the reagents.  Consequently,

the eflbcts  of four chelating  agents  and  two  metal

ions on  the turbidity of  OVA  wcre  investigated by

iacubating  at  5ora for 44  hr, the  results  being

shown  in Table 2. In the phosphoric acid  buHbr,

ferrous chloride  and  cuprous  chloride  werc  insol-

uble  ; therefore, the influence of  these  two  mcta1  ions
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Fig. 1. Different SDSPAGE  patterns for OVA  incu-

      bated in various  bufftrs

One  %  OVAs  dissolvcd in a  O.2 M  phosphoric acid,

malic  acid  or  succin{c  acid  bufftr with and  without

O.05%  AsA  wcre  incubated at  50eC and  pH  6 for {F4 hr,

and  applied  to SDSRAGE.  A, native  OVA;  B, OVA
withcrut  AsA  in the phosphoric acid  buffer; C, OVA
without  AsA  in the  malic  acid  bufTtr; D, OVA  without

AsA  in the  succin{c  acid  buffer; E, OVA  with AsA  in

the phosphoric acid  buffbr; F, OVA  with  AsA  in the

malic  acid  bufftr; G, OVA  with  AsA  in the .su¢ cinic

acid  buffer.

(187)

could  not  be examined.  The  four chelating  agcnts

actod  diffbrcntly with respect  to the oocurrence  afE

OVA  turbidity. EDTA  depressed the turbidity in

the rnalic  acid  and  succinic  acid  buffers to about

62  and  25%,  respectively,  although  no  markecl

depression occurred  in the  citric acid  buffer.

Hcrwever, the turbidity  increased in the  phosphoric

acid  and  malonic  acid  buffers. Although EGTA

mildly suppressed  the development of  turbidity  in

the  phosphoric acid  and  succinic  acid  bufli:rs, no

significant effe ¢ ts were  ohrerved  in the malonic

acid,  citric  acid  or  malic  acid  buffl:rs. We  ob-

served  no  inhibiting efimt  of  NTA  in the five

bufflers, the turbidity accelerating  overall.  DTPA

inhibited turbidity  in the same  five buffbrs, almost

oomplctely  in the phosphoric acid  bufier.

  Copper  ions (1 mM)  rapidly  accelcrated  the

                                   s
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Table  2.

       JL Hente Econ. j))n. Vol, 43 No. 3 (1992}

Efflects ofchelating  agents  and  divalent cations  in various  buffers at  pH  6.0

Turbidity (%)
Bufler (O.2 M) Chelating agent  (1 mx) Cation (1 mM)

None EI)TA EGTA NTA DTPA Fel+ aut+

Phosphoric acid

Malonic acid
Citrlc acid

Malic acid

Succinic acid

Phosphorous acid
Maleic  acid

1oo1oo1oo1oo1oo136± 1912S
± 10co
±462
±325
± 7

ca±8ce

± 101oo
± 6sc
± 473

± 9

111± 13116

±9131
± 1115-
± 16121

± 7

 4 ± 129

±227
± 3co
± 133
±6

193±10270
±31IM
± 7127
±6

 ND

 ND

++++++

Duplicate determinations were  indgpendmtly carriod  out  to obtain  the  means  and  standard  deviations shown.  -,

not  measured  sinee  both salts  were  insolublc in thc phesphoric acid  buffer; +,  not  measured  due to high turbidity
outside  the  rarige.,ND,  not  detected under  the experimental  conditions.

progress of  OVA  turbidity,  the optical  density
after  a  44-hr incubation being too  high to measure.
Thc  addition  of  iron ions promotcd thc turbidity

of  OVA  in the malonic,  citric,  malic  and  succinic

acid  buffers; but it did not  affect  the phosphorous
or  maleic  acid  buflers, no  turbidity  of  OVA  being
produced by AsA  in either  bufltr.

  In the phosphoric aald  buffer, the chelating

agcnts,  except  for DT?A,  did not  deprcss the
turbidity of  OVA.  Onc  chelating  agent,  EDTA,
actually  promotecl the turbidity slgnificantly. It
is known  that  DTPA  is uscd  as  an  iron chelator,iS)

and  that phosphoric acid  buffers may  contain

some  iron.iOiS) Moreover, it has beeri reported

that EDTA  inhibited not  iron-i3} but copper-cata-

lyzed oxidation  reactions  of  AsA,iG) and  that it

prompted  the oxidation  of  AsA  in the presence of
iron ions and  oJrygen  or  hydrogen peroKidc.i7'
These results  shcrw  that,  in the  phosphoric acid

buffbr, contaminating  iron ions catalyzecl  the oxi-

dation of  AsA, so  tbet  the prornotion of the axygen
radical  was  enhanced.  In fact, the  relative  ameunt

of  AsA  in the phorphoric acld  bufftr containing  l
mM  DTPA,  after  an  ghr  incubation, was  greater
than  that in the bufftr without  DTPA  (data not
sbown).

  Tlie occurrence  of  OVA  turbidity in the mhnic
acid  and  citric acid  buffers was  strongly  prornoted
by metal  ions and  inhibited by DTPA,  indicating
contamination  by iron ofboth  buffers. Depression
of the turbidity af  OVA  in the malic  acid  and

succinic  acid  buffers by both EDI:A  and  DTPA,
and  its enhancement  by iron and  copper  ions,

 ,

indicate the  possibMty that  both buffers contained
not  only  iron but also  coppcr,  and  that two  mctal

ions took part in the oxidation  of  AsA.

  The  addition of  iron ions to the  phosphorous
acid  and  malelc  acid  buffers did not'influence  the
turbidity of  OVA;  however, the  addition ofcoppcr
ions did promote turbidity.  SinDe AsA  was  easily

exidized  in thc presence of  copper  ions,iS) thc
large increase in the generation  of the oJrygen

raclical  by thc more  rapid  oxidation  of  AsA  must

have caused  the turbidity. Nthough  it is kncrwn
that iron ions alse  catai)rze  the oxidation  of AsA,ie)

in this case,  thc increase of  the generating ("[ide
radical  by adding  iron ions might not  have boen
enough  alone  to gcnerate OVA  turbidity. We
ebserved  that th: degradation of  AsA  by copper

ions was  greatcr tihaii that by iron iens (data not
shown).  Thus, eVA  was  not  damaged, and  no

QVA  turbidity  occurred.  In  the other  buffers,

the diffltrence in turbidity betwcen the iron and

ccrpper  ions rnight  have been for the same  reason.

Judging from the foregofng results, we  cari  assume

that one  of  thc causes  for tlie differenoe in
turbidity with various  buffers can  be aseribecl  to

meta1  ion contaminants  in each  buffhr.

  [b discovcr othcr  causcs  for thc difltrence, we

cxamined  the relationships  between changes  in AsA,
the generation rate  of  the superoxide  anion  radi･

cal,  ionic strengtl)  and  the turbidity  of  OVA  in

several  ltinds of  buffer. Although we  did not

taentifY a  distinct relationship,  thc dcgradation of

AsA  and  generation of thc superordde  anion  radical

oocurred  everi  in the phospborous acid  buffer,

(1gg)
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being as much  as  thosc occurring  in the phos-
phoric acid  bufller (data not  shown).  Howcvcr,
Fig. 1 indicates that OVA  was  not  attacked  by
oxygen  radicals.  These results imply the possibility
that another  cause  for the difference in turbidity
was  due to the nature  of each  bufler, although
we  have not  yet learned tlie actual  cause.  Accord-
ingly, fmher  investigation on  this point is
necessary.

  RelationsNp  betweert the  turl  tdity of  OVA,
chsnges  in  AsA,  generation rate  of  tht  snper.

axide  anian  radical,  and  the ionfc strength

in a  phosptioric  ac{d  buffer

  In order  to clarify the polymerization proeess in
OVA  by AsA, the cffect of  ionic strength  was

examined  in the pbosphoric acid  buflbr, for which
ari irrvcsdgation on  the turbidity of  OVA  by AsA
has beeri canied  out,e)n  using  an  ionic strerigth

ranging  from O.26 to 1.0, [he results  are  shown

in Figs. 2 and  3, indicating that the  turbidity  of

OVA  decreased with inereasing ionic strength  <Fig.
2). According to densitometric measurernents

taken  fbom thc SDS-PAGE  patterns in Fig. 3, the
residual  amount  of  OVA  with  AsA  after  incubatien
was  still  3-%,  indicating that OVA  cleavage  had

not  been depressed.

  These results suggest  that increasing ionic strength
inhibits the  pelymer formation of  OVA  in spite  of

the increase in surfTace hydropbobicity promotcd  by
OVA  darnage, which  was  suggestod  in a  previous

paper.n Thus, in addition to hydrephobic inter-
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Fig. 3. Different SDSPAGE  patterns for OVA  incu-

      bated in phosphoric acid  buffers of  various

      ienic stmgth

One  %  OVAs  in scveral  phosphoric acid  buffTers of

ionic streTigth  from O.26 to 1.0 were  incuhated at  50eG

and  pH  6 for "  hr in the pTtsencc or  atsenc ¢  ofO.05

%  AsA, and  then applied  to SDSPAGE.  A,  native

OVA;  B, ionic strerigth  of  O.26 without  AsA; C, ionic
strcngth  of  O.5 without  AsA; D, ionic strtngth  ofO.75

without AsA;  E, ionic strtngth  of 1.0 without  ma;  E,
ionic strength  of  O.26 witli AsA; G, ienic struigtti  af

O,5 with Ash;  H,  ianic strength  of  O.75 with AaA;  I,

ionic strerigth  of  1.0 with  AsA.

Table  S.{]hanges ofAsA  in phosphoric acid  buffers
having various  ionic strungths

Arnount  of  AsA  (%)

O.1
Ionic strength lncubation imc  (hr)

         OO.1  O.5  1.0

              Ionie  Strength

Fig. 2. Efltct on  turbidity  of  inereasing ionic strength

      of  the phosphpric acid  buffer
Phosphorie acid  bufTi:rs with an  ianic strength  of  O.26 to
1.0 wcrc  preparcd, 1%  OVA  in each  bufitr with O.05%
AsA  was  incuhated at  50"C  and  pH  6 for "  hr, and  the
eptical  density at  6oo niri  was  measured.

o 4 8 eo

o. osO.5O.

 75LO

1oo1co1oo1coss±5oo
± 4ss
± 2oo

±4

3:±141

±2so
±241

±1

5±29

±29

±610
±S

(1es)

Duplicate dcterminations were  indtpendently carrfod
out  to  obtain  the  means  and  standard  deviatians
thowrL
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c-Exe:e:x66<O.1

O.05

O.Ol

J  Heme Ebon. J)bei.

          OO.1  O.5  1.0

              Iomc  Strength

Fig. 4. Efllectofincreasingionicstrength of the abos-
      phoric acid  buffer on  the generation rate  ef  the

      superoxide  anion  Tadical

Phosphoric acid  buffers ef  several  ionic strengths  from
O.26 to 1.0 containing  O.oo5% AsA  and  5×  le-SM  NBT
were  incubated at  500C  and  pH  6, and  the ahrorbance

at  560 nm  was  then measured.

action  betwecn OVA  molecules,  other  interactions
such  as  electrostatic  and  pelar bonding (which
tend  to be reduced  by ions in solvents),  must  also

be considered  in the  role  of  polymer forrnation.

  Thc  changes  of  AsA  in these buffcrs during
incubation were  followed (Tablc 3). Although
the amount  ofAsA decreased with  time, no  marked

influencc fivm different ionic strength  on  the d"
gradation of AsA  was  apparent,  except  for a

slightly  1ower value  detccted at  O.26 after  an  8-hr
incubation. The  gericration rate  of  thc superoxidc
anion  radical  was  also measured  (Fig. 4), the
rates  increasing with increasing ionic strength.

  Because the oxidation  ofAsA  was  not  promoted,
this generation could  not  have been  due  to a  cata-

lytic eflbct  stimulated  by an  increase of  contami-

nating  iron in the phosphoric acid  bufli:r.iOi"
However, the reason  for the generation of  thc

superoxide  anion  radical  with  increaslng ionic
strength  is not  known  at present, arKl  furthcr er[-
amination  is therefbre necessary.

  Based on  the  results  ffom this study,  and  those
from  the  previous papers,e}" we  can  form certain

conclusions  about  the  po1ymer  formation of  OVA
by AsA  in a  phosphoric  acid  buffbr at  pH  6.
Oxygen radicals  produced during the  ("[idation

process of  AsA  catalyzed  by iren ions, which  con-

taminated  thc phosphoric  acid  buffer. In panic-
ular,  th¢  superoxide  anion  radical  seerned  to
spectacally  cleave  peptide boiuls, generating low

 6

Vol. 43 No.3  (1992)

  MW  products. As a  result, the OVA  conformation

  changed,  incrtasing the surface  hydrophobicity of

  OVA  and  then fteeing sulfhydry1  greups  on  the
  surface.  High  ww  polymcrs  were  then formed
  by h)tdrophobic interaction and  such  ether  inter-

  actiens  as  electrostatic and  polar bonding, which

  appeared  to partieipatc from this study,  resulting

  in the formation of disulfidc bridges betwecn ad-

  jacent free sulfhydryl  groups.
    However,  our  results  obtained  for OVA  differ

ffom the findingu for dough and  surirni.bn"

Therefore, it is necessary  to investigate whether

pelymerization occurs  in accordance  with this

prooess in a  dough or  surimi  systern.  An  exami-

nation  ofsurimi  is now  in progress.2M 
-2"

 TIhis work  was  supported  in part by a  Grant-in-Aid
for Encouragement of Young  Scientists fivm  the Min-
istry of  Mueation, Science and  Culturt ofJapan.
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ア ス コ ル ビ ン醸に よる卵白ア ル ブ ミン の■合化に対する

　　　綬衝液種お よびイオ ン強度の効果に つ いて

西村公雄
＊

，
＊ “，大鶴　勝

串

（
串

山 口女子大学，＊＊

現 高知女子大学）

平 成 3 年 3 月 4 日 受 理

　 ア ス コ ル ビソ 酸 （AsA ）の 食品品質改良効果を明らか に す る た め に ，タ ソ パ ク 質 として 卵 白 ア ル

ブ ミソ （OVA ）を用 い て 以下 の 検討 を行 っ た ．
　各種 0．2M 緩衝液 （pH 　6） に 溶 か し た OVA 溶液は ，　 AsA に よ っ て 50℃ で イ ン キ ュ ペ ーシ ョ

ン す る と白濁 （重合化）す る が緩衝液 の 種類 に よ っ て そ の 濁度 が著 し く異な っ た．そ こ で ， まず ，

各種緩衝液に 対す る キ レ ーF剤 と金属 イオ ソ の 効果を調 ぺ た．次 に ， 0，26か ら LO の イオ ン 強度に

調整 した リン 酸緩衝液を 用 い て AsA に よ っ て 生 じ る OVA の 濁度に 対する イ オ ン 強度 の 影響 を検

討 した ．

　得られた結果は ， 緩衝液中 に 存在する金属イt ソ が AsA の酸化を促す こ とで 白濁を生じ させ る

こ とが，各種緩衝液に ょ る OVA の 白濁 の 違 い の 原因の
一つ で あ るこ とを示 して い た．

　ま た，リ ソ 酸緩衝液の イ オ γ 強度増加 に ょ り AsA に ょ る OVA の 重合体形成が抑 え られ た の は ，

重合体形成に 静電的お よび 極性結合が 関与 して い るた め で あ る と推定 した．
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