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Effects of Different Treatments on N-glycolylneuraminic Acid Dissociation in Red Meat
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Abstract: In this work, different approaches were tested to find the most efficient one to remove n-glycolylneuraminic acid
(Neu5Gc) from red meat (pork and beef). The red meats were treated with cooking in hot water, heating by microwave
oven and pickling with organic acid. Then the residual Neu5Ge and N-acetylneuraminic acid (Neu5Ac) in the red meat
was liberated with acetic acid and determined by high performance liquid chromatography (HPLC) after 1,2-diamino-
4,5-methene-dioxy benzene (DMB) derivatization. In addition, the red meat was hydrolyzed by f-galactosidase and the
hydrolysate was determined for Neu5Gc and NeuSAc. As a result, treatment with boiling water could remove both Neu5Gc
and NeuSAc to some extent. They could be removed more effectively with longer-term treatment by boiling water and the
Neu5Ge in pork was easier to remove than that in beef. Microwave heating could also remove the Neu5Gc in red meat, while the
dissociation rate was lower than 70.0% and the treatment time had no significant influence. The dissociation rate of NeuSAc was
lower than that of Neu5Gc. After pickling with different organic acids, the dissociation rate of Neu5Gc and NeuS5Ac in red meat
showed no difference and the treatment with acetic acid could work better for NeuSGc removal. In addition, hydrolysis by f-
galactosidase could remove the Neu5Gc in pork more efficiently. The longer the hydrolysis time was, the higher the dissociation
rate of Neu5Gc was. With regard to beef, the highest dissociation rate was only 84.0%, which was lower than that in pork.
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Table1l Standard curve data for sialic acid
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10 70 10 100 100
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2.1  Neu5Gc. NeuSAcHnif b [ AH (i 46
2.1.1 NeuSGc. NeuSAchriH i o itk &

) FH Ve TR AE TR 1 2% A T RE S5 DMB AT A2 VAR L
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Fig.1  Chromatograms of standard solutions of NeuSGc (a) and NeuSAc (b)
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Fig.2  Chromatograms of matrix blank of pork (a) and beef (b)
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Fig.3  Effect of cooking in hot water on the dissociation of sialic acid in

red meat
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Fig.4  Effect of microwave heating on the dissociation of sialic acid in

red meat
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Fig.5  Effect of pickling with organic acid on the dissociation of sialic

acid in red meat
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Fig.6  Effect of hydrolysis by g-galactosidase on the dissociation of

sialic acid in red meat

3 4 #

AT B A0 A S I R R —— R R A R AT
M YRR o S (AR o 25 1 X RS 36 R A% A HF NeuSGe 77
H435.00 pg/g, NeuSAcAH110.00 pg/g: 4K+ Neus5Ge
&8 419.00 pg/g, NeuSAc¥90.00 pg/g. 24 AH
NeuSGe P& BT HA .

W T KE S S in i, A LR e ) A0 2 2L
Tt 7K g Ak R PR RN 2 PR rR A N SIS R R TR AR S s o
TEA RN T 7 AL BT R I, 4 PR K I ) R G,
M PR R i 5 SR (1 3B N R MR R NeuSGetk 2, i 35 %
B =1588.4% . T AIEE /K & 60 min/5, Neu5GefffiE
B EIRFI85.0%; A I Tk Ryl D Ak B H Neu5Ge
FI AR B O AR AL AN K, 15 minJ5 58 A A I NeuSGefif B
FNT0.0%, THFWIEF T79.0%. KRG
AR I, R PR P E I R R R AR B b, R
I3 N68.3%H166.7% . [-F-FLKE T B REA M E A
HNeu5Ge, ZKMEITTAIEE, MBS, X T4RW,
NeuSGe Il B RURA MBI . Rk, B ORI 28
KB EIKE, RATRERR R4 NeuSGelf & & . Xf
TR R PEAT HoAth 7 R b 2 O . 5 B
T F A AT PR B o T A B A 75 idt — 5 M PR 3 o

2% 30

(1] i, EE&F, 24850, 0 i W I 2 0 e 12 Wi v 0018 P 82 T (D).
K56 B 2 SRR, 2012, 9(6): 687-688.

[2] SHIGETA S. Recent progress in antiviral chemotherapy for respiratory
syncytical virus infections[J]. Expert Opinion on Investigational
Drugs, 2000, 9(2): 221-235.



<o

FEAXTRREFHRBPRK
CHINA MEAT RESEARCH CENTER

2015, Vol. 29, No. 12 57

BEST

MEAT RESEARCH

HRHRESE

[3] HEDLUND M, PADLER-KARAVANI V, VARKI A N M, et al. [18]  Z=7%iek, MIMSAR, s, 55 MR A IR 68 N AL
Evidence for a human-specific mechanism for diet and antibody-mediated VLD B TR, 2014(3): 363-368.
inflammation in carcinoma progression[J]. Proceeding of the National [19]  ZRAH, YLIZEM, TJ=, 5. MR A5 Wik 1 K e N Rk 7 it J 1.
Academy of Sciences of Sciences, 2008, 105(48): 18936-18941. JEEY) 5 E R, 2011(7): 64-68.
[4]  WUHSF, AT AR N-FR OB E R RS RE R ] [20] TANGVORANUNTAKUL P, GAGNEUX P, DIAZ S, et al. Human
R, 2014, 35(15): 326-329. uptake and incorporation of an immunogenic nonhuman dietary sialic
[5] RIE. IHRR ey A B TE G 12 W v (s P 2 0. 5% acid[J]. Proceedings of the National Academy of Sciences, 2003, 100,
FrI IR I 2 Bt 244, 2013, 34(12): 1758-1759. 21: 12045-12050.
(6] HEWNEE, AR, ML MR R RS TR P R . 1 [21] BARDOR M, NGUYEN D H, DIAZ S, et al. Mechanism of uptake
PR 252, 2014, 43(1): 28-31. and incorporation of the non-human sialic acid N-glycolylneuraminic
[7] Tﬁ{iﬁ’ f;ﬁjﬁﬁi@ﬁ‘iﬂl%uiﬁgﬁﬁ%ﬁmﬁ%éﬁ@?ﬁEPE@&m acid into human cells[J]. Journal of Biological Chemistry, 2005,
P ELT]. i WA, 2014, 27(2): 103-105. 280(6): 4228-4237.
(81 PRUEFe, BUHRI, frfh, 5. 2RIBE IR SOH RO 1 ML M IR [22] PAl;EER-KARAVANI V. YU H, CAO H Z, et al. Diversity in
ﬁiﬂﬂ%)‘([ﬂ- I’%E*Q%E?’ 2013, 312): ‘159_161' specificity,abundance, and composition of anti-Neu5Gc antibodies in
%] ;if}i?ﬁﬁ?ijﬂiﬁ]ﬁfnﬁﬂf;; P_I];([‘)f)f %Z(é:ﬁjﬂf;jﬁﬁwﬂﬁ normal humans: potential implications for disease[J]. Glycobiology,
TR Ti DR, Fh a0, S0k 1S 2008, 18(10): 818-830.
(0] AILEE, Do, ARG EE A S BIEM 0 A0, AL R, [23] REUTTER W, TAUBER R. Turnover of plasma membrane
2013, 11(4): 333-336. glycoproteins from liver and hepatoma[J]. Gann Monographson
[11] INOUET Y, INOUE S. Diversity in sialic acid and polysialic acid Cancer Research, 1983, 29: 59-65.
residues and related enzymes[J]. Pure and Applied Chemistry, 1999, . X o . X
71(5): 789-800. [24] YARKI A. Umqueily human evol.utlon of sialic acid ‘genetlcs and
(2]  Rold. fmel, Hk, . SO yaRe S e o wT SO R ). A biology[J]. Proceedings of the National Academy of Sciences, 2010,
PN TR, 2007(1): 20-26. 107(Suppl 2): 893?'8912‘ e o
[13] MALIAKAL M A, RAVINDRANATH M H, IRIE R F, et al. An 23] iij{/ﬁ X, %/If'\’ j :ﬁ@}i’;ﬂ%ﬁi&xwrfk%d\ EB; XL%EZ
improved method for the measurement of total lipid-bound sialic PSR AR AL AR e 5 i BAPBTI]. o A R,
acids after cleavage of alpha-2,8-sialic acid linkage with vibrio 2013, 42(5): 383-389.
cholerae sialidase in the presence of cholic acid, SDS and Ca“[]]. [26] KARIM M, WANG B. Is sialic acid in milk food for the brain?[J].
Glycoconjugate Journal, 1994, 112: 905-910. Perspectives in Agriculture, Veterinary Science, Nutrition and Natural
[14] LOFLINGJ C, PATON A W, VARKI N M, et al. A dietary nonhuman Resources, 2006, 18(1): 1-11.
sialic acid may facilitate hemolytic-uremic syndrome[J]. Kidney [27] VARKI A. Sialic acids in human health and disease[J]. Trends in
International, 2009, 76(2): 140-144. Molecular Medicine, 2008, 14(8): 351-360.
[15]  BRIS7E, T4 N2 2B it At e (). S 28, 2009, [28] CHEN Y, PAN L L, LIU N, et al. LC-MS/MS quantification
30(4): 64-68. of N-acetylneuraminic acid, N-glycolylneura- minic acid and
[16] VARKI A, CUMMINGS R, ESKO J, et al. Essentials of ketodeoxynonulosonic acid levels in the urine and potential
glycobiology[M]. New York: Cold Spring Harber Laboratory Press, relationship with dietary sialic acid intake and disease in 3-to5-year-old
1998: 249-252. children[J]. British Journal of Nutrition, 2014, 111: 332-341.
[17] HEDLUND M, TANGVORANUNTAKUL P, TAKEMATSU H, et al. [29] LIN S L, INOUE S, INOUE Y. Acid-base properties of the reaction

N-glycolylneuraminic acid deficiency in mice:implications for human
biology and evolution[J]. Molecular and Cellular Biology, 2007,
27(12): 4340-4346.

product of sialic acid with fluorogenic reagent, 1,2-diamino-4,5-
methylenedioxybenzene(DMB)[J]. Carbohydrate Research, 2000,
329(2): 447-451.



