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Food Material Containing the Pignent 5 Technical Field The present

exhibits an excellent color tone. The present invention aI

invention relates to a natural red pignent that is stable to hﬂﬁﬂ and

food products and food materials that are colored with the

pi gnment. Further, the present invention relates to neat productd?ﬁMhale

nmeat products, fish meat products and fish paste products wherein hene
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The present invention relates to a natural red
pigment that is stable to oxidation and exhibits an
excellent color tone. The present invention also relates
to food products and food materials that are colored with
the natural red pigment. Further, the present invention
relates to meat products, whale meat products, fish meat
products and fish paste products wherein heme pigment
existing in their raw meat materials has been converted to

the above-described natural red pigment.

Background Art

Examples of natural red pigments applicable to food
products include red cabbage pigment extracted from red
cabbage leaves, gardenia red pigment extracted from
gardenia fruits, cochineal pigment extracted from
cochineal insects, paprika pigment extracted from paprika
fruits, beet red extracted from beet root, grape skin
pigment extracted from grape skin, and monascus pigment
extracted from microorganisms of the genus monascus. These
pigments exhibit their own unique color tones but have
mutual disadvantages. That is, the color tone may vary

according to the pH, and some pigments lack stability to
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1

-2 oxidation. Simlarly, henme pignent as the body of red pignent in neat
and whale neat is unstable to oxidation and easily converted to the net
formon heating, for exanple. One and 5 only nmeans for preventing
conversion of hene pigment to the met foymon heating is to coordinate

ni trogen nonoxi de at the sixth coordination site of the hene central iron
atomto thereby nitrosate the hene pignent. For this purpose, it is allowed
to use a color fixative, e.g. 10 sodiumnitrite, which is a nitrogen
nonoxi de supply source, in neat products and whal e neat products.

Ni trosated heme,pignent is stable to oxidation even after it has been

heat ed, and has an excellent color tone of pinkish red. However, nitrite is
a substance exhi Bimhbawkyy hegd dbomeactasitlye di e ho Dxi el zesgmeduci ng
“substances and causes nitrosation,  diazotization and deam nati on.

Particul ar 137 Tfdt o2dAnthel ¢ oreRl by PR3kihbh o MfidaEeomi apdseashdsry

am ne has oYalo i ity er.ef . 1 he i{ros 1 i S
regar ded aZ&%uest?%%g%ngﬂgdﬁ%%ef%%gégﬁtﬁ%%%g%'i&%%iég?ééééinqgﬁiaﬁb t he
above descrdrbed meacunéancesyernth@ncabjecsiaf dhenqiesengménvensi on is to
provide a natural red pignent stable to oxidation and exhibiting an

excel | ent dAtomeone® Hh PRI kA bl B o rP Prdidints mierdgor hererides t hat

I i th t I d pi t. ,Anoth bject of.th t
Mventi on 1 ot o SERY Sttt S AN e dietcta i tdReht
product s ang dr b Rasd Lol AUt Ss BRI & AR il 10X1 gRbd @ jand exhi bi t

an excell ent color -3 tone without the need to use a color fixative, e.qg.
nitrite. Dsolresige idf inehtowsd SoThes@rasariton Mierdtoree f oungl. that if the
met al | ppor phyyr.in noiety of henpgl.obin and ogl obin .is zinc protoporphyrin
I X conp ex,sgo{lulné_%ptsr_s‘%/tb?’e qu})lr%?o\ﬁ de rélncrfﬁ Imorné’d‘l;ﬁfegn?éjrﬂp atf? ‘f%

oxi dation and ¥ RiAddg@N Sxcelant ol AR and ﬁ'i%eoe%%'qd%eﬁn od
products and 10 food materials that are colored with the natural re

pi gnent, amddamesnt iits istgiossitl extiadgirion derareatf tproducttsys \Wwdre neat
product s, &Isqggﬁatlﬁg ducts and fishtgaste products that are stable to
oxi dati on &f& i 5 580 9% R IR o Caldie tatenOft RNk i ed use a
color 15 fixativ - Nitini t.e, 0 rti h Pl j nthes
products to the ggg%g%ﬁésgﬁﬁgg eng%u%aﬁﬂgg a%%&n%%??gfﬁgﬁgﬁéé%ﬁ% |1ﬁ§%ntors

acconpl s shed atcle viirrgs enthiidhy entiidirz e ddimdiagy $ufs tiahice f iavd nhuske
natural red pignment according to the present 20 invention has the follow ng
properties?ltﬁéséﬁé@Pptﬁﬁ@%éiﬁﬂﬁﬁhﬂQﬂaqﬂ Olepgringlidons sBRutierletlvhe

t I i ! | ; : 6 to. 35 h
bsor pti on AEERG AT F i aUeToRy R a1 D87 S Al T F0 YAl 1 I bl o

regi on andaadn25 halss ertpiongn cpeak nalgea ivavtel.enghbr8f o423 BRI AskherSor et
band. The absorption spectrum of zinc protoporphyrin | X conplex extracted
from the aBdlECGE3BANSed Sadedaysiesholagt ayeswionabte-added 2- but anone or 750

aCEtOQﬁ)ShOMB The present invention was made in view of the above-

described circumstances, and an object of the present
invention is to provide a natural red pigment stable to
oxidation and exhibiting an excellent color tone and also
provide food products and food materials that are colored
25 with the natural red pigment. Another object of the
present invention is to provide meat products, whale meat
products, fish meat products and fish paste products that

are stable to oxidation and exhibit an excellent color



-4 absorption peaks at two wavel engt hs of 584 nmand 543 nmin the visible
regi on and an absorption peak at a wavel ength of 417 nmin the Soret band.
A mass spectronetric analysis reveals the presence of a peak 5
characteristic of zinc protoporphyrin IX3conplex at the position of

m e624.20. The structure of the natural red pignent is as shown in Fig. 1.
Zi nc protoporphyrin is bound to globin at the fifth coordination site
thereof to form zinc henoglobin 10 and zi nc nyogl obi n. Zinc henoglobin is
fixed in the T (tense) state, regardless of whether it is in the oxy form
or in the deswy dofmeudhenefgsed fopasdial byr gt nertdgpndeds: hybrid

henmogl obin [Zn(Il), Fe(ll)], for exanple, has heretofore been used for the
studi es of rtierite eraction 15 between the electron state of the hene
central netal atom and the structure of protein nolecule. However, the idea
of using zinc henogl obin and zinc nyogl obin for the purpose of coloring
food products and food materig s-iSsind §ouNg d prior art. Moreover,
20 the fact that these pignents maintain an extrenely stable color tone in
food preducts and'eoqd emdrer i ialvwwemasr s eftealedifedr itthecHd rst time in the
present invention. The proportjon of the natural red pignment used in the
present in RArRhEt et a1 tn Phd mpdleed AW DL BB t550. 5% wi t h

310
respect to t.he i ght 0 r t or f.ood material, As a i de for
add!ong t he Zﬁllgicuﬁ%%é)fogﬁ%ﬁf dJ.[)g é;qﬁbg]ieni)’a l?eslisr et ol olre tto%e‘?r%‘ég#‘?i on of
the pigmenta inhtafy AnoEd ;Oif%@eﬂ%mmdéie@o tdiel e idn tae Bhibiding

oxyhenogl obi n and oxynyogl obin of pork. If the anmount of the natural red

pi gnent added sxced. 139t tdml ol orne @red of 1 ox hrentigleo i av ok akyaty groddi n of
beef is_presented.. The present inventors alsq.fqund that the central iron
at om of ° no?csr%atdt ﬁnea%arpliagl%%%%(ias § PGS é”fl?dbw%%ee I}?L}Cé{raalncfef‘fsh meat is

repl aced Widilm@mG R aHA10lid N tdees HoNd td Py Rfi U odupt i sased ed out
afterward, and the hene pignent after the zinc replacenent i's extrenely

stabl e to ohiadat e tapd-adudths chaigenasit g ahdtcapald & icth I ated nt ai ni ng
t he desired col or tone. For exa neat,. whal e nmeat, or fish neat is

le, if
kept at 37@rf3(9lﬂlc§sd§§§,t tHeE Hrdt 1 tiolré)ﬁ‘ ad:rﬁO@f PR *RidHent2d s repl aced
by zinc. TI%%g{érl?% W dAEN 9N WAS 1O dfe Je'erofttfg%hsfeevaeaéof&e fact that a

mechani smt places the central 1ron atomo eme pigment with zinc
under t®rt dikatdrdi,t icQrs exitstitajatuy aldnwdrt infe hauscld gafenreatn  whal e neat
and fish neat. The zinc replacenent in neat, whale neat and fish neat

depends on tPRESpRX At HHFe Loadd GRAMWEISSHT P 02 e lofadmrh e &- 5. 5.
R e R R
the zinc repl abembhailsiiss off anvitsedEindinghe present state where there is no
zinc additive for general food products, addition of a food nateri al
contai ning a The natural red pigment according to the present
20 invention has the following properties:
The absorption spectrum of a 0.1% aqueous solution
of the natural red pigment in the wavelength range of from
650 nm to 350 nm shows absorption peaks at two wavelengths
of 587 nm and 549 nm in the visible region and an
25 absorption peak at a wavelength of 423 nm in the Soret
band. The absorption spectrum of zinc protoporphyrin IX
complex extracted from the above-described aqueous

solution with HCL-added 2-butanone or 75% acetone shows



25 |l arge amount of zinc, e.g. oyster neat extract, is effective. Further,
the zinc replacenent in neat, whale neat and fish neat is pronoted by
additi on of a phosphate. Regarding food additives, addition of the
follow ng -6 substances is effective:_phosphoric acid, tripotassium
phosphate, trical ci um phosphate, di ammoni um hydr ogenphosphate, ammoni um
di hydr ogenphosphat e, di pot assi um hydr ogenphosphate, potassium

di hydr ogenphosphat e, cal ci um nonohydr ogenphosphate, cal ci um

di hydr ogenphosphat e, di soodi um hydr ogenphosphat e, sodi um

di hydr 0ogenpiosphAgt fon thl R4 4N PROSPHGE Bengtks dBaDNI hif, at s pseggnt

i nventors found that a zinc replacenent nechani smexists also in heart,
liver and sim 1thé ovidibie neagiomhathd amatbasodpficsh peat andait exhi bits an

activity several tines as high as that of muscle. The optinumtenperature

for reacti PYHERYER P25 HhFtFRutRIrFYe nPgRet 1B20%e Ped@S%n is allowed to
take pl ace 4 C i S i In this
case, 15 th %%%&%%%#f%?#ﬁ%?e}gc ?%lné s%??@%%&g?%hoﬁhgoﬂa%%ve fraction
of liverp exdisdSadtethetld Vef M KE 0s0dopsAshyHih 10 ddmsldonat | Bie by
ultrafiltration, the active fraction of liver is a fraction having a
mol ecul ar it ebtm/e&3d tHan 200, 000. |f the 20 microsone fraction is
heated at 80C for,,,30 mnutes, or_.if azi e]hikaqud to the reactign system
a

zi nc repl acenent e olfCttlér_iFerqatchee. et @t iVE Body" TS astutied™ 19" be an
enzynme. It i @po mel |Zi§1®§r@'t_%pb‘%ﬁht rlinZ @ s2 P06 Nyt Rat tyoduces a
simlar enzyne in place of 25 liver. Brief Description of the Drawi ngs Fig.
1 is a di agriamishowerdindieiei teitod tHiewkoly of formizingrismoppr@himin | X
conmplex to a histidine residue in globin. Fig. 2 is.a diagramshow ng the
T ot 161 RO e TARHID - « FanhSamseoh Bpact Fhted 1H nbemogl obi n
Fig. Sis adaganshow ngddis ARROTHE ik SRECTIUMOFirp (IR £ F 3t e
froma meat honpbgenate and that of a zinc protoporphyrin I X reagent. Fig. 4
i s a di agran showig ddex HRiGpat Teeredorkema extrtdeled Hiomw-4 ingaided
honbgenat e and that of a zi nch&r)ot oporEph rin | X reagent. 10 Best Mode for

Carryi ng QYR HARAfE O Exipl ) ofFe Hel lpheséit §5AMMS ol &k 11 be
descri bed t?ueér?e‘r’]{fov}?&ﬂa & Sy tf)o%aéﬂees%guaair!ecg Zofr{qnet he, aacompanyi ng

drawi ngs for e purpose of describing the present invention nore

speci f{ gal petwerbEtaml &l det{dtdrgit il 4 ithe deddheqritgmEntnetMOHE RN (t est
section) havin%]its met al | opor phyrin noiety replaced with zinc

pr ot opor phy@iich the Egpleire tspith MERRYISA - section 1), and

ni t rosonyogl obin contrql sectiaq prepar.ed owi.ng nitrogen
nmonoxi de gas int c?%rgr‘y"e((f‘)’gﬁ%dbitn eofsldrceéaduocr}egx)stls‘1 epz\?\iélrceh%élgglé%‘gsls?gla\flé% 2il%lca 0.02 M

phosphori ¢ ma@iqd dyiff &0 And i dddd B H)cdlo B P eI td et dhds and
. subjected to a fading test for week at 10C under fluorescent |ighting at
2,500 | ux. fplesl materials is not found in the prior art. Moreover,
20 the fact that these pigments maintain an extremely stable
color tone in food products and food materials was
revealed for the first time in the present invention.
The proportion of the natural red pigment used in
the present invention is preferably in the range of from
25 0.05% to 0.5% with respect to the weight of a food product
or a food material. As a guide for adding the natural red

pigment to obtain a desired color tone, addition of the

pigment in an amount of 0.1% provides the color tone of



25 degree of fading was expressed as t he change in absorbance at a

wavel ength of 423 nm (Table 1). [ Table 1] Table 1 Change in
absorbance under fl uorescent Ilghtlng Days of storageTest SectionControl
Section 1Control Section 20n zeroth day25882. 762. 93On first
day2. 011. 021: 550n second day1.860.460.82Cn third dayl. 75-0.360n fourth
dayl.53--On fifth dayl.48--On sixth dayl. 35--On seventh dayl. 27-- -9 As
shown in Table 1, the control sections 1 and 2 al nost faded away on the
third day and on the fourth day, respectively, whereas the test section

faded at anogyheRBBLYLEAWahAt @x@rﬁ\g ?behn”@tﬁnp@tﬂed thetsedamolot sone 5
even on the seventh day. Exanple pH stability of the pignment) The pH of
each soIut|bheuseﬂuralExadpbegmemﬂsaddpdsued0|aothéthCDéﬁgetQﬁefD§n13 0to

10.0 with 1 N 10 hy rochlorlc acid o ﬁ un1h dr oxi de. t he
absor ption %ﬁ@EFWB 8P1BacRIsBrYTYEHLP lPh@ 9@Fe atﬁrﬁﬁﬁage f fron1650 nm

to 350 nmwas nmeagLedrELft ZnoBAYSrLNg1565EbLRaCtnhReHEASUREPENT -

5 iron atom of normal heme pigment existing in meat, whale
meat and fish meat is replaced with zinc by controlling
the conditions of production carried out afterward, and
the heme pigment after the zinc replacement is extremely
stable to oxidation and to the change of pH and capable of

10 maintaining the desired color tone. For example, if meat,
whale meat, or fish meat is kept at 37°C for 5 days, the
central iron atom of heme pigment is replaced by zinc. The
present invention was also the first to reveal the fact
that a mechanism that replaces the central iron atom of

15 heme pigment with zinc under certain conditions exists
naturally in the muscle of meat, whale meat and fish meat.

The zinc replacement in meat, whale meat and fish
meat depends on the pH. In the case of reaction at 37°C,
the optimum pH is 5.5. As zinc necessary for the

20 replacement, zinc existing in the muscle is utilized.
However, if zinc gluconate or zinc acetate is added
specially, the zinc replacement is promoted. In the
present state where there is no zinc additive for general
food products, addition of a food material containing a

25 large amount of zinc, e.g. oyster meat extract, is
effective., Further, the zinc replacement in meat, whale
meat and fish meat is promoted by addition of a phosphate.

Regarding food additives, addition of the following



As shown in Fig. 2, the pignent of the test section 15 was stable in the pH
range of fromb5.0 to 10.0, and substantially no change in the spectrum was
observed. In the pHrange of from3.0 to 5.0, the pignment gradually

preci pitated. However, the precipitate pgintained the red color tone.
Meanwhi | e, the control sections 1 and 2 20 precipitated markedly at a pH of
not nore than 5.0, although not shown in the figure, and the precipitates
had the col or tone of netnyoglobin, i.e. dark brown. Exanple 3 (heat
stability of the pignment) 25 The solution of the test section used in

Exanpl e 1 washBeahedsat s7@Erkerid0: MpAYEBRorIBeabeali ngipauseding change in
t he absorption spectrum of the 750-acetone extract. Both the unheated

sol uti on anehohphhtat etdricaloiywl phpenphekhi bili edmabsvmpt i on peaks
characteristic of zinc ot oporphyrin I X.conpl ex wavel engt hs of 584 nm
543" nm and D9 RreERRgsBhaLRp: pBRGR 1 p it Vo REnRBaPBRELEY ot | on al o0

mai nt ai ned Lghtmr 8946 ' Ex 4. (replacenent of hene
central iro%bg?€%$?nﬁﬁorgdngggﬁgﬁgﬁﬁgﬁggfn@?Pég? uIlQoin meat from which fat
and conmectdileydrsgerphbaghbeen ceboved asnohgdrageppsssphetwas m nced. 10

Thereafter, the m nced nmeat was honogeni zed with a 0.2 M phosphoric acid
buf f er sol ¥ bRt PPHILLEFr aaENPReAPRR bR edd bt em f hydrogayghoaphaket he

t . h ' 0 ' t
Sboor o on Bl EXhLARLEdnMh L B g O A R L B o 0 350
nm 15 and al so subppeowietl ép tik GoaedyiSi Bntentdmke fowodpariasoa Mib a zinc

prot oporphyrin | X reagent (available from A drich Chem cal Conpany, Inc.).
The HPLC corriPlzermenkriegRanbsnoosishy @bsanin Peant pakivPp- 80d (806 y150

) 35 RGP LN NOLLGE M SOOI B (2 80 (] 2
Fl uor escencg- el L) | 98ve EXEI £ BhéONas 4PgMs that of muscle. The
optimum temperature for reaction in liver is particularly
high. If the reaction is allowed to take place at 55°C,
the zinc replacement is completed in 3 hours. In this case,
15 the optimum pH for the reaction shifts to 6.0.
The active fraction of liver exists in the liver
microsome fraction. In fractionation by ultrafiltration,
the active fraction of liver is a fraction having a
molecular weight of not less than 200,000. If the
20 microsome fraction is heated at 80°C for 30 minutes, or if
azide is added to the reaction system, zinc replacement
does not take place. The active body is assumed to be an
enzyme. It is also well possible to utilize a
microorganism that produces a similar enzyme in place of

25 liver.

Brief Description of the Drawings

Fig. 1 is a diagram showing the site of binding of



Fl uorescence: 590 nm The results of the neasurenent are shown in Figs. 3
-11 and 4. Both the absorption spectrum peak and the HPLC el ution peak of
the hene extracted fromthe neat honobgenate coincided with those of the
zinc protoporphyrin | X reagent. 5 Exanple 5 (fading test on neat

honogenat e) The honobgenate of the pork loin neat prepared in Exanple 4 was
filled in a polyethylene casing with a flat wwdth of 20 nm and heated in a
bath at 70C for 30 m nutes. 10 Thereafter, the neat honpbgenate was sliced
to a thickness of 5 mm (test section). A control section was prepared as
fol I ows. TheimyogtebbpokphiyhenmeRt chRpPERNES 2 WaSsPibiRsatedi B¥eushng 200
ppm of sodiumnitrite and 0.2% sodi um ascorbate. After being heated in the
sane way asgdli®bihe dbiove,?2 the aredtadmmmgamatimavashes|d ettt oo fa ghiakness of
5 mm (contrgol section). _The fading test was carried out at 10C for 3 days
under fl uor@%’beﬁ?aﬁ‘gﬁh‘?rn et g}i?ggﬁt’r%&.sﬁ?\%tﬁ%nﬁg e orBrIteRénduri ng
the test period i . cOol di I Tester,
20 avaiIabﬁgh$?o%?%%S§a§%é§g?%g%?%ﬁ%ﬁ?s?ﬁaH§&%§%$£%§%S§$§éFééﬁkﬁ%ter "a"
val ue (Tablleer®) .extrdlté¢dabtem2} mMedbt ehéndhanges i ndlurher SA"aval he under
fluorescent |ighting HoursofstorageTest SectionContr ol

Sect i onAt OtRHORATE 1ot 59t Apeeest 633 188AM4tshiRo Wi B Em gdnaBichHie 3. 69-

At 48t hhour 3; {48 'Aﬁ;a@mu&g'l'?gﬁtéb‘tg}gppabgyerc%ts?ém a Mot homogenate and

that of a zinc protoporphyrin IX reagent.

10 Best Mode for Carrying Out the Invention
Examples of the present invention will be described
below with reference to Tables 1 and 2 and the
accompanying drawings for the purpose of describing the

present invention more specifically.

15
Example 1 (light stability of the pigment)

Myoglobin (test section) having its metalloporphyrin
moiety replaced with zinc protoporphyrin IX complex,
oxymyoglobin (control section 1), and nitrosomyoglobin

20 (control section 2) prepared by blowing nitrogen monoxide

gas into myoglobin of reduced type were each dissolved in
a 0.02 M phosphoric acid buffer solution (pH 5.5) at a
concentration of 0.1% and subjected to a fading test for 1
week at 10°C under fluorescent lighting at 2,500 lux. The
25 degree of fading was expressed as the change in absorbance

at a wavelength of 423 nm (Table 1).



As shown in Table 2, the control section faded away conpletely at the 36th
hour, whereas the test section faded at an extrenely lowrate and stil
mai nt ai ned the red col or tone even at the 72nd hour. 5 Exanple 6
(preparation of highly concentrated zinc, henogl obi n sol ution) Pork heart
fromwhich fat and connective tissues had been renoved as nmuch as possible
was m nced. Thereafter, 10 the m nced neat was honogeni zed with a 0.2 M
phosphoric acid buffer solution (pH 5.5) containing |oo pork henogl obi n and
0.010 zinc gluconate and then stored at 37C for 15 hours. After the

st or age, thﬁ7 rfgion spectrum was neasured by the nmethod shown in
Exanple 4. 1t 15 was confirned that the hene central iron atomin the added
por k henogl obi n had been replaced by zinc. Exanple 7 (zinc replacenent of
pork nyogl obin by pork liver) 20 Pork |iver was honogenized with a 0.2 M
phosphoric acid buffer solution (pH 6f@)leédded in an amount twi ce that of
pork liver. Thereafter, the pork liver was further honogenized with O 4 %
zinc gluconate, together with pork |Ioin neat added in an anount equal to
that of pork liveharep & d0ershdeditle 50 ek dOUrSi g 10§ t he
storage, the absorption spectrum was neasured by the nmethod shown in
Exanple 4. It was confirned that the hene central iron atomin the pork

nyogl obi n pr—thereagttonTsystenyhadbeen =i Faced by ~Zi Further,
t he honngenatebéyigﬁzthe torag§é§§§ heaﬁed égiié EI?for 30 WFE&QQOi It ywas
confirmed |t hat °tReé ﬁonnge ate ATTer the heatlng1 ad an exceFqu§ col or [tone
of pinki sh—+ed—5

On zeroth day 2.88 2.76 2.93

On first day 2.01 1.02 1.55

On second day 1.86 0.46 0.82

On third day 1.75 - 0.36

On fourth day 1.53 - -

On fifth day 1.48 - -

On sixth day 1.35 - -

On seventh day 1.27 - -




Exanpl e 8 (making of a novel neat product using mcrosone fraction of pork
liver) Pork |iver was honobgenized with a pickle (containing 5% salt, 2%
seasoni ng, and 0.5% spices; pH 7.0) added in 10 an anobunt tw ce that of the
pork liver. Thereafter, the pork liver wgs centrifuged at 10,000 x g for 20
m nutes. The centrifugal supernatant was injected into pork loin nmeat in an
anmount of 35% w th respect to the neat. Thereafter, loin roll was produced
according to the 15 conventional procedure. Heating was carried out in a
bath in the foll ow ng sequence: 50C for 2 hours, 55C for 2 hours, and 72C
for 1 hour. The %@tm?mwa&t@ém@aiedtﬂ@e@oﬁbﬁofegé@fléﬁgp@rgﬁar@ reached
68C. After the loin ro had been cool ed overni ght at 2C, the absorption 20
spectrum wasimessufedetiyavhe opthbd showt dayExadpée dhel fowashcdali r med
that the heme central iron atomin the oglobin in the loin roll had been
repl aced byr%$9%Ct}Ye%&s whepeedntRenkas h%%th%nIB?ﬁe?o?F f3d an excel | ent
oL or qrone SLe LRI 91 b60ra28 MRahap: beef phal SeADONE rLy £8100PbRLE

accordi ng to" sent Thven rovi natural red pignment stable
to OXId%tlQ@véﬂdO@X@hglgéﬂgn@H @gyellent col or tone and al so provide food
products and food materials that are -15 colored with the natural red
pignment. It is also possible to provide neat products, whal e neat products,
fish meat products and fish paste pr cts that are stable to oxidation and

d
pH change éﬁ&ﬂﬁﬂﬁibit(%ﬂ &2 +}bﬁ¥ %g ¢ PIFRT W t hout the need to use a
col or fixative, BH S E t8ach neysi# i b ARk i sabiidyn dccagging to the
pr esent |nvent|on enogl obin and 10 nyogl obin existing in raw neat
materi al copudtded mnnahergl radgei gfrefitom Thed efor k). ®h@1phe$eNt i nvention
IS appllcable to meat products, whal e neat productgél fi neatefroducts,

‘and fidR pdY@E ?ﬁfbjo‘%%% aCldl‘BrV‘JHA?f ?‘Sdbll%ll'l\ll‘:ﬁﬂf‘?’sl urdt€ red pi gnent
conS|st|ng Yy b n or phyrin
noiety is zi n§§%£ oljf)osr yr| n géfc%ér]r%llﬁle%)f%g%q p%%ﬁ‘g?ggiég%&?)q
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As shown in Fig. 2, the pigment of the test section
15 was stable in the pH range of from 5.0 to 10.0, and
substantially no change in the spectrum was observed. In
the pH range of from 3.0 to 5.0, the pigment gradually
precipitated. However, the precipitate maintained the red
color tone. Meanwhile, the control sections 1 and 2
20 precipitated markedly at a pH of not more than 5.0,
although not shown in the figure, and the precipitates had

the color tone of metmyoglobin, i.e. dark brown.

Example 3 (heat stability of the pigment)

25 The solution of the test section used in Example 1
was heated at 70°C for 30 minutes. The heating caused no
change in the absorption spectrum of the 75%-acetone

extract. Both the unheated solution and the heated
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at 37°C for 5 days. After the storage, heme was extracted

with 75% acetone and then subjected to absorption spectrum
analysis in the wavelength range of from 650 nm to 350 nm
15 and also subjected to HPLC analysis to make a comparison
with a zinc protoporphyrin IX reagent (available from
Aldrich Chemical Company, Inc.). The HPLC conditions were

as follows:

20 Column: Asahipak ODP-50 (4.6 ¢ x150 mm}
Eluting solution: Methanol/0.01 M disodium phosphate
(pH 9.0) (76:24)
Flow velocity: 0.5 ml/min
Detection: UV/VIS detection -<- 415 nm
25 Fluorescence detection: Excitation: 415 nm

Fluorescence: 590 nm

The results of the measurement are shown in Figs. 3
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elution peak of the heme extracted from the meat

homogenate coincided with those of the zinc protoporphyrin

IX reagent.

Example 5 (fading test on meat homogenate)
The homogenate of the pork loin meat prepared in

Example 4 was filled in a polyethylene casing with a flat
width of 20 mm and heated in a bath at 70°C for 30 minutes.

10 Thereafter, the meat homogenate was sliced to a thickness
of 5 mm (test section). A control section was prepared as
follows. The myoglobin in the meat homogenate was
nitrosated by using 200 ppm of sodium nitrite and 0.2%
sodium ascorbate. After being heated in the same way as

15 the above, the meat homogenate was sliced to a thickness
of 5 mm (control section). The fading test was carried out
at 10°C for 3 days under fluorescent lighting at 2,500 lux.
The change in color tone during the test period was
measured with a color difference meter (Color Tester,

20 available from Suga Test Instruments) and expressed in the

Hunter “a” value (Table 2).
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[Table 2]

Table 2

Change in Hunter “a” value under fluorescent lighting

Hours of storage

Test Section

Control Section

At Oth hour
At 12th hour
At 24th hour
At 36th hour
At 48th hour
At 60th hour
At 72nd hour

.86
.63
.81
.69
.08
.96
.53

NN WWS o

7.12
3.58
1.89
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10 the minced meat was homogenized with a 0.2 M phosphoric

acid buffer solution (pH 5.5) containing 10% pork

hemoglobin and 0.01% zinc gluconate and then stored at

37°C for 15 hours. After the storage, the absorption

spectrum was measured by the method shown in Example 4. It

15 was confirmed that the heme central iron atom in the added

pork hemoglobin had been replaced by zinc.

Example 7 (zinc replacement of pork myoglobin by pork
liver)
20 Pork liver was homogenized with a 0.2 M phosphoric
acid buffer solution (pH 6.0) added in an amount twice
that of pork liver. Thereafter, the pork liver was further
homogenized with 0.01% zinc gluconate, together with pork
loin meat added in an amount equal to that of pork liver,
25 and then stored at 55°C for 3 hours. After the storage,
the absorption spectrum was measured by the method shown
in Example 4. It was confirmed that the heme central iron -

atom in the pork myoglobin in the reaction system had been
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excellent color tone of pinkish red.

Example 8 (making of a novel meat product using
microsome fraction of pork liver)
Pork liver was homogenized with a pickle (containing

5% salt, 2% seasoning, and 0.5% spices; pH 7.0) added in

10 an amount twice that of the pork liver. Thereafter, the
pork liver was centrifuged at 10,000 x g for 20 minutes.
The centrifugal supernatant was injected into pork loin
meat in an amount of 35% with respect to the meat.
Thereafter, loin roll was produced according to the

15 conventional procedure. Heating was carried out in a bath
in the following sequence: 50°C for 2 hours, 55°C for 2
hours, and 72°C for 1 hour. The heating was terminated
when the center temperature reached 68°C. After the loin
roll had been cooled overnight at 2°C, the absorption

20 spectrum was measured by the method shown in Example 4. It
was confirmed that the heme central iron atom in the
myoglobin in the loin roll had been replaced by zinc. It
was also confirmed that the loin roll had an excellent
color tone of pinkish red.

25 As has been stated above, it is possible according
to the present invention to provide a natural red pigment
stable to oxidation and exhibiting an excellent color tone

and also provide food products and food materials that are
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i S)#10% & (re3provide meat products, whale meat products, fish meat
products and fish paste products that are stable to
oxidation and pH change and exhibit an excellent color
5 tone without the need to use a color fixative, e.g.

nitrite.

Industrial Applicability
According to the present invention, hemoglobin and
10 myoglobin existing in raw meat material convert to a
natural red pigment. Therefore, the present invention is
applicable to meat products, whale meat products, fish

meat products, and fish paste products.
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with the natural red pigment of claim 1.

3. Meat products, whale meat products, fish meat
products and fish paste products that are characterized in
that hemoglobin and myoglobin existing in raw meat

10 materials of said products convert to the natural red

pigment of claim 1.



