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Abstract:  The effects of lactic acid, metal ions and fatty acids on heme prosthetic group of myoglobin were analyzed
by high performance liquid chromatography (HPLC). The myoglobin was treated with lactic acid for 1 h, 2 h, 3h, 4 h, 5
h and 6 h, respectively, and the concentrations of metal ions ( CuCl,, FeCl,, MgCl,, MnSO, ) were set as 0 wmol/L, 10
pmol/L, 20 wmol/L, 40 pmol/L, 60 pmol/L, 80 wmol/L and 100 pwmol/L, respectively. Oleic acid, linoleic acid, lino-
lenic acid, palmitic acid and myristic acid were selected as faity acids to explore the stability of heme prosthetic group of
myoglobin. The HPLC results revealed that the peak area of heme prosthetic group of myoglobin gradually decreased over

the time of lactic acid treatment. As the metal ion concentration went up, the stability of heme prosthetic group varied. Cu®*
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Fig.2 High performance liquid chromatography ( HPLC) of myoglobin
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myoglobin

2.3.3 FEMERATILLLE G st E A e e K8
W FENLELER LR S b o i i AR S R | 0
JRIR FFREIR (N G 5E R, T 37 C {1 h J5, i
Z1 R B WU T AR A T 9. 27% \75. 46%
69. 68% .24.91% .66. 48% , JMAAIE I HG DR )7,
I 21 3 i B A e T AR 14 ) i B A1, SR A L4 R
LT A3 5 08 W R 22 18] mT i & A AR B A 2
RENTRRAE IR T by Atk Ak A e g SRR W Be
PR A A B 107 IR It e AW o3 s R v AR 1Y) B el R
AT BB I 2128 4 3 A S vy, — o TR ) & A Ak



X B R ORAR O 35 23AT PA UR M OGS M0 3R Al SR R 1169

a a a

UEETHIAR (1%10%)

3 I I I I I
0 20 40 60 80 100

W (umol/L)
—A— Mg, —e—Mn*"
Pl AR TR] /N S 30 [ — 4 AL AN [ Ak e B 0 ) A 22 S A
F ARG BRI (R — 41 N A T Ak P e 0 T A 2% e ik
0.05 BFHAKF,
7 Mg Mn* XA E A MARBENTIM
Fig.7 Effects of Mg?* and Mn?* on heme prosthetic group of

myoglobin

s S G IRAR S N[ RARE B 3 ) | B | RN
LRI I, DT A AR L IR i i i AR

FEINANG R B AL B AR R O 40 R, R
Il i F R T LT 2 1A 2T 3% il 22 0 1 P S B A A K
25 FLR IR I JRRIR P FH ARSI IR A0 UG T AR A3
FIBEAR T 75. 46%F1 69. 68% , JHTR R A R (194 %%
55, W0 e AR B RRAIG T 9. 27% 1 24.91% , X W]
RES& R A R IR TR () EAL R AN ] B 17 1R SR Ak it
P A S Sk A R 2 | 1l 2T R 5L
RMEF, IEFTEOLT , S WL AR B = 4 R 5
iR, LG P S A A S AT I R A SIE R R B AN
TORIEE R 2 A 3, TR R SN AT , At e ol 1
FARITR , ST LA G 340 1 0 IV bR 2 5 5 481, XL
AR Al EARe B Sl (R i

3 %518

N er e S I A A N G N e N AN
ISR P B B ) A S A AR 32 1
B, AR BT Cu® 0] LUR LT B (1P 5 5
K TE R 25 A LLL B A T A, T 3R
MELLRFFEMEE , Fe™ 75— B b 2s3ghn i 21
RIHELAFAENE  BEE Cu® Rl Fe® Y 3 A AN BT X
X2 i 4 JE BT R A A S ok B AR P T
Fe” W 5 W A8 AL, HERF 1l 210 28 4 56 60 V8 AL BEE 7
258, RS Mg AT Mn® X IfiL4T &R
LR E AN . RS RS R IDTER 2
IPRILLT ZE 11 100 21 28 50l 5 1 B8R At | JHG v AT R

UETHIAR (1>107)
N
T

2k

0 s DA Vv T R

YRR W R TERRIR AR SRR
He iR

XA PR EE Y 0.2 mg/ml R LT 35 11 0, A — 5 i U8

FKAF LRV B2 7% 1) 100 mmol/ L,

B8 HMEMBMNNIEAMIRHEENZID

Fig.8 Effect of fatty acids on heme prosthetic group of myoglo-
bin

V8T JR FD PR %o JULEL 8 1 ot £ 3R e ) A AR
Sk

[1] FAUSTMAN C, CASSENS R G. The biochemical basis for discolo-
ration in fresh meat: a review[ J ]. Journal of Muscle Foods, 1990,
1(3): 217-243.

[2] GIDDINGS G G, HULTIN H O. Reduction of ferrimyoglobin in
meat[ J]. Critical Reviews in Food Science & Nutrition, 1974, 5
(2): 143-173.

[3] EBH REB RKE AWEIM]. 3. Lt &SEH
AL, 2002: 252.

(4] # &, 8 K TEEE. WK E GRS P
PER[T]. AZEAF5T, 2016, 30(12) .48-53.

[5] THIANSILAKUL Y, BENJAKUL S, PARK S Y, et al. Character-
istics of myoglobin and haemoglobin-mediated lipid oxidation in
washed mince from bighead carp ( Hypophthalmichihys nobilis)
[J]. Food Chemistry, 2012, 132(2) : 892-900.

(6] Fhatin, JFOGE: =, 55, R A A A E N 58 stk
Fe FCAARRPERTIE 1], B RS, 2002, 23(12) @ 27-31.

[7] HUHEEY J E. Inorganic chemistry: principles of structure and re-
activity[ M]. New York: Harper and Row, 1984.

[8] NEYA S, HORI H, IMAI K, et al. Remarkable functional aspects
of myoglobin induced by diazaheme prosthetic group[ J]. The Jour-
nal of Biochemistry, 1997, 121(4) : 654-660.

[9] WARRISS P D. Post-mortem changes in muscle and its conversion
into meat| M ]. Wallingford; CABI Publishing, 2000 93-105.

(107 I5miM, 8 Me, BHARARKS 55, T0Je R P& S S i 5T
[J]. WSR2 ( FLAAREERR) L 2008, 29(1) : 106-
109.

[11] 9% vk, B, ik K. —Fhid T2 IR E 9 47 (9 1 £ 2R
EN[T]. 'S5, 2011, 13(3) ; 117-119.

[12] KRZYWICKI K. The determination of heam pigments in meat[ J].
Meat Science, 1982, 7(7) : 29-36.



1170 T3 4l 2 W 2017 4F 55 33 % 5
[13] YIN M C, FAUSTMAN C. Influence of temperature, pH, and 2003, 23(3) :532-534.

[15]

[16]

[17]

[18]

[19]

[20]

phospholipid composition upon the stability of myoglobin and phos-
pholipid: a liposome model [ J]. Journal of Agricultural & Food
Chemistry Journal, 1993, 41(6) : 853-857.

RENERRE M, ANTON M, GATELLIER P. Autoxidation of puri-
fied myoglobin from two bovine muscles[ J]. Meat Science, 1992,
32(3) . 331-342.

XA, ARRFET, 2K M. 52 )5 V2 2B 4 A HERR 1 B vh 1A
B BAB[ T]. Holol K240, 2011, 46(2) : 111-114.
K24y WV VEAKEE , 45 ] DL ik 01 5 0 A e 4
PR P PO R S 5 AL AR AR [ ] otidE 50
AT, 1997,17(5) :35-39.

W2zt , B, £ . AIEBLERS Cu( 1) HHILAE AT
SERTFELT]. St 56 M, 2001, 21(6) : 804-806.

JEwE, R, T, AF IR AL UL 02T R Bk
SeREEFAALERREW ], EEARENR, 2011, 22
(4) .548-551.

IR A S o) X e ] WD 4 2P R D W | A R A S R TEA R S
BESRETHERNCL) [1]. Jtilr5E a4, 2009,
29(7) :1958-1961.

WEE A M BRER, SF. SOOGHREMI ML E BT
DRI IS 4 B AR AR (D], il oA 5 0 o A

[21]

[23]

[24]

[25]

BARON C P, ANDERSEN H J. Myoglobin-induced lipid oxida-
tion:a review [ J ]. Journal of Agricultural and Food Chemistry,
2002, 50(14) . 3887-3897.

SHIH L. The interaction of fatty acid with heme proteins and its
implication in fatty acid metabolism[ C]. State of California: Uni-
versity of California Davis, 2015 2-9.

LEE S K, TATIYABORWORNTHAM N, GRUNWALD E W, et
al. Myoglobin and haemoglobin-mediated lipid oxidation in washed
muscle; observations on crosslinking, ferryl formation, porphyrin
degradation, and haemin loss rate [ J]. Food Chemistry, 2015,
167 258-263.

FAUSTMAN C, SUN Q, MANCINI R, et al. Myoglobin and lipid
oxidation; mechanistic bases and control [ J ]. Meat Seience,
2010, 86(1): 86-94.

KOKATNUR M G, BERGAN ] G, DRAPER H H. Observations
on the decomposition of hemin by fatty acid hydroperoxides[ J].
Proceedings of the Society for Experimental Biology&Medicine,
1966, 123(2): 314-317.

SRR R e AR S5 AW v e R A AR R P AR
SEPELT]. (3, 2000, 18(4) : 340-342.

(it £ 4R)





