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Inactivation mechanisms of vitamin B12 by food additives and physiological
effects of the inactivated vitamin
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Vitamin B12 (cyanocobalamin, CN-B12) was significantly changed by the
treatment of hypochlorous acid water, sodium pyrosulfite and sodium sulfite. When CN-B12 was treated
with these food additives in a test tube, hypochlorous acid water rapidly reacted with CN-B12,
whose maximum absorptions at 361 nm and 550 nm were disappeared. On the other hand, no significant
changes in absorption spectra of CN-B12 were observed for sodium pyrosulfite and sodium sulfite, but
certain reaction product was detected and identified as sulfito-cobalmain by HPLC analysis. When
effects of these food additives on B12 content of red shrimp were determined, no significant
differences in B12 content was found by the treatment of these food additives. These results

suggested that these food additives could not react food B12 because most of B12 in red shrimp meats
existed as protein-bound form of B12, but not free form of B12.
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() B CN-B1,
(AQ-102P, SIBATA) 30 ppm
0.01% (w/v) 0.01% (w/v)
10 pM CN-By, 0, 1, 24, 48
(Uv-2550, SHIMADZU)
(2) CN-Byp, HPLC
10 ppm 10p M CN-By, 60
75% (v/Vv) 20 mL 20 mL
Sep-Pak® Plus C18 Cartridge (Waters Corp., MA, USA) 20 mL
75% (V/V) Blz
Q HPLC (SPD-10AV UV-Vis detector, SCL-10A VP system
controller, DGU-20A; degasser, LC-10Ai liquid chromatograph, CTO-6A column oven)
(30 ul) HPLC (wakocil- 5C18RS ¢ 4.6 mmx 150 mm)
A (20% 1 ) B (90% 1 )
B (0-20 min : 0-100%, 20-30 min : 100%) 1 mL/min
361 nm
(3) CN-Byp,
10ppm 50 p g/L CN-By, 60
Sep-Pak® Plus C18 Cartridge (Waters Corp., MA, USA)
E. coli 215
[Pepton (4 g), Glucose (0.2 g), NaCl (0.5 g) (100 ml)
(1212 , 20 min)] 5mL 37 8 12
B [KH-POs (0.3 @), KeHPO, (0.7 g), Na-Citrate 3H,0(0.05 g),
MgS047H,0 (0.01 g), (NH,).S0s (0.1 g), NaCl (0.5 g), Glucose (0.3 g), Agar (1.5 g9)]
(100 mL) (121 , 20 min) 50

E.coli 215 100 pL



(7.5 cmx 22.5 cmx 1.3 cm)

50u g/L CN-By, @mm) 2plL
37 4% (w/v)
2,3,5- / 37
O] Bz (S03 -B1)
Na,S0; 266 mM 130 pL MES buffer (pH 6.0) Hydroxycobalamin
hydrochloride (HO-B, HCI, 40.6 mg) 0.4 mL) 2
-20 20 mL -20 20 mL
-20 20 mL
(5) CN-By,
0.01% w/v 10 p MCN-By, 48

HPLC (SPD-20A UV-Vis detector, SCL-10A VP system
controller, DGU-20As degassing unit, LC-20AB liquid chromatograph, CTO-20AC column oven)

(50 pL) S0s™-B, (10 pL) HPLC
(wakocil- 5C18RS ¢ 4.6 mmx 150 mm) 40 20%
1 1 mL/min 361 nm
(6) B
30 ppm 0.1% (w/v) 0.1% w/v
1 mL 10.0 g
3x3x1cm 4 ) 48
(2.09) 40mL 0.57M (pH4.5) 10 mL
0.05% (w/Vv) 0.4mL 30 Bio
10% (w/v) 0.6 mL 100 mL
Bio 2015 Lactobacillus
delbrueckii subsp. lactis (L.delbrueckir) ATCC 7830
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CN-B1» 0 B, 278 nm
361 nm 365 nm 550 nm 586 nm
1
278 nm 361 nm
48 550 nm 548
nm
(2)CN-By, HPLC
CN-B12(10 pM) 10 ppm 60 Sep-Pak® Plus C18
Cartridge HPLC 11 12.4 15.9 17
Bi, E. coli 215
B, E. coli 215 Bi2
(3 CN-Bp
CN-Bi2 48 HPLC
27 B12(S0s™-B12)
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