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Composition and Function of Nitrosohemoglobin
——and Comparison with Casein and Soy Protein Isolate

Shi Chun—quan, Kong Bao—hua, Zhang Tian—qi, Xing Shao—ping
(College of Food Science, Northeast Agricultural University, Harbin 150030, china)

Abstract:The compositions of nitrosohemoglobin, including the content of nitrite, the content of protein and
the variety and the amount of amino acid and the the content of iron have been determined in this review. The
result showed that the content of nitrite is 4.20mg/kg, the content of protein is 93.65%, the amount of
amino acid is 78.37% and the content of iron is 0.03%. At same time,nitrogen solubility index, emulsifying
activity index,water holding capacity and oil hoiding capacity of nitrosohemoglobin were determined compared to
casein and soy protein isolate’ §.The result indicated that solubility, water holding capacity and oil hoiding capacity
were excellent but emulsifying activity was not good as casein and soy protein isolate’ s.
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FRgR . (BENSMEEA R REA R DR
REAMRE, BARMKSHDESEREWERS
MBREGR, RERERMTTE, W RAKS
fl&. MIREFIRFHDEGEREIEEM,
BEEQRAAMERDIIRBER?, LHIEMHE
. Fk. FrtkRE— RN ARG &,
EhAXEERRTEHRENLEONERE. 2
AR Rk, i, HEREANAEIEE
EIZhREME R 1R LR, LAY oh 0 2 1 4T & 5 B2 A A€
FRG B ERGEBKE,

1 MRSHE

1.1 AR

FEEEm, WTRILRLREWETY, BE
% f5 oL B ofn ok 47 MR B A REREDS IE K BEE, 2
EEFEEXEE, BMdBAELSh, HEfh
R E Ay o 44,

MEA: UADHAESLEARE, EO&&
82.6%,

KESBEA: GEMNEREYHSAEBRR
EARRM, EASE94.9%,
1.2 ¥EMUBS5EE

AL104 F i T RE(HHS) - FER LR FR
A7), DELTA320pH H(#45%) ~ IR L UFHFM
7)), LG10—-24A FHEEOHLELRERB.LH ).,
721 spxREH (WABBHLUBERAE),
LGJ-1 B HTHY LR A LET). LC-10AS
FEMADHHN (HEHHEAT), FOSS-2300 £
B ERN. JT-1 BEHusisEsE (IH
ST ERERESRRMET). XHF -1 BAYRS
0 (PEFEZEDHRERHAERAF),
1.3 RBRHE®
1.3.1 TElEmOEANHE

et m E TR, AR, Elbr
HEEATLoELE, NmEd TnRELE. R
JEF TR SR i AR BLOBLAR, 7E 40001 /min Y&
FEO20min, #EEMMEEGS BT E
ZHRBREBITENEL, R—EENMIE
HMAZHENK, BMALERPMIES 4
EHTHRAMNDIRRE 4 FOIAMEE, £33
PR LW 10min, EMARAZL2EAKE. A
1mol/LHCI 1 1mol/LNaOH B¥izikHI pH %4 6.0
2, BOOERERKES 0 ChBRP K
25min, EMLEAQEREMFHFMBAIRTZ
TLEETHMMARE, £REHREMLEAD, R
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EZEHERNERENOEQABRAELHE
&, H73000r/min B9 FE.L 15min, #FiE
HMEMDEABRARIBRTELERES, BAOTE
WERELEYRELHEALEN AR, BREE
BHAxtH, HEINEHEMIEAKE TAE
Fb#TET, BEEHEMTIEARREK
R, BAHOKRBAKESETHLBERE.
1.3.2 EABRSENIE

YR ERZEGB/T 5009.33-2003),

EARSEITEAK:
mx0.001xF

M

A: X AEARESE (%), m HMEEFR
B8 (mgN); MARERE (2): F ARKRERN
EHRMA%, BAflHAe. 25,
1.3.3 HERSENNE

EE®MAZoMHE (GB/T5009.124-2003),

AFENT: B—EERS (UEEAR
15mg £%) FTRAES, momol/L K& 15mL,
MABEBOES 3 ~4 #H, BREBRALGHIG,
HHE3I~5min, HEZE, PARK, EE=Kk. &
ELIOCHIEE TR, AfE22h, BEEHE, K
fRug eSS, BAMELEEISmL FREEFPH
EHFKkER, WEER ImL FSmL ZAREAN, A
By TR THRER, BE#%T, AlmLpH2.2#
WEREHRER, LINEREERESR,
1.3.4 EHEMLEADEHEBRHSENNE

ke “hkik (GB/T 5009.33-2003),
1.3.5 BE&EMNE

PomIEEE (GB/T 9695.3-1988),
1.3.6 AR EEBHEATE

£ Bora(2002) HE#TNE.

BEAMIEREREERIER(NST) k¥, &
%1 1%(W/ V)R TR % 25mL, Fi0.5mol/L HCI
#0.5mol/L NaOH #Fksr3i@pH %£3.0, 5.0,
7.0, 9.0, 11, BihHgd45min 5, 30008 B
30min, RAWNGEREME LERPHESE, 0T
ERANKERE,

NSI(%):% %100

K m A EERPEEER, M ARSPRERESE.
1.3.7 FfbiEdme

%18 Pearce #1 Kinsella }#% (1978) #4TAlE.,

24miL0. 1%(W/ V)R IAIR A 0. Imol /L. HCIL 5
0.1mol/LNaOH 45l pH 3.0, 5.0, 7.0, 9.0
J&, A 8mL AT Ehim, 5EIZLIEL 10000r/min
BEAT lmin, SBIFARKEBAE 100 n L, HO.1%

X(%)= x100
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#ISDS EikMmBE—EHK, R2ES500nm LMz
WAAE, LASDS BiliEAZE. ALER(EAD #%
TRItHE:

2x2.303xA, xN
EAI(m? /g)= — > —

Ce®eLx10'

R A, HFERTES00nm &HIRIEE; Ch
B E(g/mL) ; @ AFLILEFMAERELE], L H
teatrktz, N MBSk,

1.3.8 #Hpk. FrmseOME

£ Beuchat & (1977) #fTAIZE.

Fektk: 0.5g R ESg ZEFATELES
IR%), il T#E 30minf5, 2000g 2.0>30min, i
EFLERRR, SHRAMEEENARERRKE., #
kLA SR AR R R R,

FeitE: 0.5g #R55mL KEmTE.O0ES
R4k, 2000g #.030min, ME LERAR, 5
Banmp R ZE AR BT, FltLlE
TR R M s B R AR
1.3.9 Zitaotr

o Fl statistix 8.1 #Ef78dE> ¥, B Sigmaplot
9.0 #fr&HE

2 ZRESH

2.1 Wemifaw, BEORSHIBHNE
Al ZHARLEORATEGRLELHBEHSE

Tab.1 The content of protein and nitrite in trosohemoglobin

BB ERMHAR (ng/ke) BAFTE 9

WHEMAER 60,024 1.27

7308 ¢
93.65 + 0.26 0.0340.00

2.2 BEMEEMHUE
A2 THEAOEZOHAPAAESE

Tab.2 The varieties and the content of amino acid in

nitrosohemoglobin

wamEh | ip | mEmnn | AR
KITEE R Asp 9.23 RERR 1le 0.32
HEM Thr 2.35 FER Leu 11.68
“HAM Ser 3.37 ME® Tyr 1.15
BEX Glu 7.01 A % KiPHe 5.49
HeE® Gly 3.89 BEMLys 6.70
HH® Ala 6.60 #% MeHis 0.47
BEE™ Cis 0.55 A MArg 6.17
AR Val 7.25 WEMPro 3.04
HHM Met 0.63 FUHEM G BTRAA 78. 37

FhaslAT, THERMWWRERERKT
0.15g/kg, #% 1% WERMEAMTHLRLT
EAZIAHSS, B LHEMNERETED
4.22 x 10g/kg, BEHERRARKUNMKESR,
B 7 T B A L AT R A R A R R T
A MR RABN8KRAE, 50
HSBREEet. B, WEL TLLEY, EHE
maEaHADP9I3.65% BEAM, MAFAGIR
FRAUEMEANESR., FRARPTLLEH
WHEMIEAFRASERN0.03%, RAZEM
AR LREH SRS R, AR TEAGN
Iz, #E AELEE,

2 BRHTHEMOES P EHEERNY
BEN, EHEMTIEANEERARS S EN
BHEE, mKkE. FA. BEEARATE, BRERE
EMABCERITEES THENEERES R,
5FAO Ekibi, REREEM. EEBRTH
PR, AL A M3 & 8RR 2 R L B
=k,

2.4 ERMENE
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Fig.1 pH—NSI curves of nitrosohemoglobin,
casein and soy protein isolate
Bl kb EHEMdEARKESEEA
MBS EAESF pH  FRIEMHEZR, AEHFTLL
FY, ZHEANEWREZ DH WEMIEFK. T
PEMIEATE DH 3 BHEMAERIE, $15.17%,
XA SMEEAAGET (KF4.0) EHEML
BEA&mRETRMFERNESEPH 3.0 &by
BT KEIPEREIEARSE, EDH 3.0~5.0 0, &M
HHMT 10.72%, Z£DPH 5.0~7.0 FEENERE
TIAEE N, H0.62%, EHMERME TIRMERD
W%, pH11.0 BAZ92% MEAFE., KEH
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EEASHEAMNEREME R T EHE ML
BB, BEAREEDpHS. 0 A B/ WIEEE( 4 51h
0.69%. 2.7%), XZHEApHS.0 REFRMELN
EHAMHL, EAoytzEROSEaHERIER, B
MBEKHELERSHEQRMREMITE.
2.5 FLACHEHEWE

100+
—e— TWHMAEH
—e— BHH

—v— KESEEA

o Ll L T T T
3 5 7 9 11
pH
B2 ZMieiZqag588%4,
XE9EEGQHPH-EAl B 4

Fig.2 pH—EAI curves of nitrosohemoglobin,

casein and soy protein isolate
B2 frrhEHENAEARKESEEA
i E QR IEHR(EADRE pH L5, MWE
MAEN, EHEMLEAEDPHS. 0 BALILEY
BIK, MUEKBEERETEME, HERMEAR
ALK TERERL, S8 ALt
EHE, RETHAALEESR, FEAPER
RELEEY AR UNTEENE, XEERAER
FRECWREEREER 2L HALEMNBIE
R, AEENEOACERBTERR/D, EHik
B RAFLME R MR Z L H 2 BRI,
Besh, pH EsRd BB & A Ry FRIRME
Bk — FRMMERES, XENFHESEOQRHIAL
fLREN & BB AR ML,
2.6 Fek, FrMmge g
A3 THEARLZEOGHRROHKES
Tab.3 Water—holding capacities of nitrosohemoglobin,
soy protein isolate and casein

HEFHK 1 2 3 4 #kteh (a/)
WHKMAHEA 4.77 529 513 507 507+0.22bB
RESBEERA 6.22 6.07 593 6.14 6.09+0.12aA

BEA 2.48 2.38 2.42 2.45 2.4310.04cC

E: XEFBHEATHEP=0.01 REFERHE
X, MEFHERFP=0.05 KEFEQWHR, &
RFERTERALE, TRAHFHEATFTHE
RE2H,
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Tab.4 Oil—holding capacities of nitrosohemoglobin,
soy protein isolate and casein

HTFE 1 2 3 4 M) /e

EREMARA 3.40  3.12  3.17  3.49  3.30 £0.18aA
RKEHBEEA .37 172 1.51 1.63 1.55%0.15B
BEN .12 1.28 123 127 1.22 40.08cC

X, PEFHAFP=0.05 RFFESNHLXR, 4
MAFELATERREN, FANFREATHL
R IL¥,

ToaBMEARK / M RN R, EHER
AEAMRFKENNS. 1g/2. NHLERERKXE, K
EoEEANH AR ESETEMEMNIES,
MEMEMLEAQRAMEXEESTHRES, —
HiiE, BEARMEBESLT, HrkiEhueb,
BEARFERE, RLARENFKED: KE
SEEABEMRERE, RUERENEAED. T
M EARFMEDNN3.3g/g., EHEML
EOMHmEHEES TARAEP BEANFMHE
B, MEENHBHEHINEES THEEANFH
REh., FmmERFEAERETEQRMM LR
MHEAER, NHRAEH, EAROGFENEES
HoytimEREAMERAXRY, HEKEE
WITEEZ B S ERAMEARMFMEDR
BEEREHY, FWEREEA, Hhie o8/, B
EAMARBRERA, HHAGRIEMIE-ED
(1.22g/8).

EREEANTS.37%, HEEERWHENERS
TR EWER, WKkE., 4R, BARATE,
BRErdmme RN NEES THENEER
oSN AT R AR 3 EAR: = EY L R VS
FRBARBAGE>ZAERAIR, BEAENE
E, FHEMAEAFEHASEHS4.20mg/ kg,
BREREED, RIETHARANRNZLE, 5
SMERHAMAER AP RS EA0.03%, Mk
RUZHMTEREER, FITARORY, FFEANE
MBSERR, #REAKLE.

HARE, HEREAMKE) BESNERKE
fetbie, &RRHA, ZMEOMEREZDH EX

E: REFHEATAP=0.01 RFFEHHH

®3., 4 FirAEHEMIEARBED. X

it

THEMTEAHFEARSEN93.65%, &
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WfRA, {EEPHT.0 MHE, BMEAMEMREERT
EHENLER, MAEMNLESNERERER
FRESEEA.
FIRAE DS EX EHELLE AR
AL ARTHA, HERER. KEQEEAN
FILRE DR ATEE:, £RERY, ZHEAMILILE
H1% pH EFWRA, £pHT7.0 FHEREONIL
ROEBRTREDEEANILESD, MAXESH
EAMFALEIBTEMEMARAMALED.
FIRE Bk / mhikd EHE MmO EaRRK /
WEHSTHE, HEBREQ., KESEEANE
K/ WEHTHE, AREY, KEOEEANR
AEREESTEMENIE MR RS, Wik
HEMTIEAMNFEAEREER THREAMNFEK
H, FHEMIEAMFHEIREENETK
EoEEANBHED, MAESEEANREH
EOXBREENR THREONRFHED.
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