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ABSTRACT: Vitamin Bj,, an essential micronutrient for humans, plays a crucial role in DNA synthesis, red blood
cell formation and the maintenance of normal neurological function. Among its 4 kinds of major biologically active
forms (cyanocobalamin, methylcobalamin, 5’-deoxyadenosylcobalamin and hydroxocobalamin), methylcobalamin
and adenosylcobalamin are the primary coenzyme-active forms in the body. Adequate dietary intake of vitamin By, is
vital for human health, and accurate quantification of vitamin By, in foods forms the methodological foundation and
technical basis for studies on its physiological functions, dietary nutritional assessments and the development of
high-quality functional foods. This review systematically summarized the significance of vitamin B, in foods, the
current progress in detection methodologies, its content and distribution in various foods and the technical challenges
in measurement. Current mainstream analytical techniques relied on highly toxic cyanide-based pretreatments, pose
risks of degradation to active forms, and struggle to achieve accurate quantification of coenzyme-active forms such as
5’-deoxyadenosylcobalamin and methylcobalamin. These limitations lead to insufficient data accuracy and lack of
standardization, which significantly hinder advances in research on form-specific functions of vitamin B,
improvements in dietary nutritional assessment accuracy and the development of high-quality functional foods.
Future research needs to focused on the innovation and standardization of detection technologies, vigorously
developing non-cyanide, green pretreatment methods and establishing highly sensitive and selective multi-form
analysis method based on high performance liquid chromatography-tandem mass spectrometry. Promoting the

standardization of detection workflows and establishing a unified, comparable data system will provide theoretical

support and practical guidance for dietary evaluation, quality control and functional food development.
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il

0 5

AeER Bp(Eilkz) e —F S B K EE4EE R, 1F
RMNEDT R ETRE, 75 DNA G, ZEHMAERL . et
ER0 ) |- e R S e b Bu N i b L = N R AW UL (S
He/EFE By, PLo4 P RZAEYEMIE A FAEE
(cyanocobalamin, CNCbl), H JE4f i F (methylcobalamin,
MeCbl) . 5°- B S F 4h i & (5°-deoxyadenosylcobalamin,
AdoCbl) 1 % 4 it & (hydroxocobalamin, OHCbI), H:
MeCbl Fl AdoCbl J& A A LA Sl R 1 1 2By 1
NEhZ A AR By, MRS, WGBSR AR, i
AR By LT RAAE TR, X ERR AR
T I 6 T A B = XU P

HerE B, BB AR M L RA DT T MES A3
A 0013 - AR A A SR Bl A A 1Y
07 R EIRRARHE, (BAFEAERT K (48~72 ), AT RELKRAE
TS S A B B ST R A, RO
AR 15%3% (high performance liquid chromatography, HPLC)
GRS W, AR TS B AR 4 FH R A
AR AR TR T H KT,

AL RGGRT YA R By, WEEM: . Ky
BIREIUR . S8 AiES, LRSI AR FXES, I
PRUT A0 I G PR S AR R IR 10, BN E IR
BT BT EERE R REPE £ il T A R LS AR R B AR S8

1 #HEZB,WEEN

1.1 hEERSEMRR

Y2 By, W FEME 24, O E—4t 4 ik
% R AR R ER, DB E — A ST T, BT
FIAAHLE RGP Rl (S B R Y R 4T
LIV, SV TR TANLEN . WE 1 Foxs, 4
Tl 32 L0 e A R 1 DX B AE T Bl 1l T A4 (R) 9 AN ) -
CNCbl & HE(CN), MeCbl 7 H 5 (Me), AdoCbl 7 5°-lii 4
JIiEH7 5 (Ado), OHCbI 75 FIE(OH),

CNCbl A Gz A YEtE, (HEENYEA R B, &fa
SERIIE R, Wz R T A s AR A 2 b e e
AEAYIRP, CNCbl i # R & R REN 2 E L0 R
FLIE (M Co™ W JF A Co™', & Co) Bl RIS, MBI
T BE N 15 BB SEAZ T, L MeCbl B¢ AdoCbl BYTE
KA YRS,

1.2 $BEEESEHZ EIRRRI

HeER B NGRS S 2P s A LR )i . MeCbl
Y R B R A R 0 4 R 7, i TR TR] 20 ok 2 P 34k
A BT R, 2% SO R AERE— B QI A L DNA
Al SN a8 A% e s 28 G F 100 AdoCbl U 1o A% W %
TRk R RS 5 0 AT R0 A A, B4 5200 1k 1m T 20
Jiab sl 7R s ] RO W B B AR T EA N OF A



262

s

by 2 4 R A I 2 4 517 %

S

OHCbl MeCbl

BT iR BB R) L2451 (a) B 4 T MR (R R 544 2K (b)

Fig.l Chemical structure (a) of vitamin B,, (cobalamin) and structural formulas (b) of its 4 kinds of active variants
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Table 1 Content of vitamin By, in different food products (with reference to literature data from the past 20 years)
S5 BB/ (ng/100 g) i 75 v SCHR AR e 35 Fri/(pg/100 g) Rl gy ik SCHRR I
43 1.915~4.533 B ND
Jit gL 0.915~3.786 AR 14247
WLk 1777 UPLEMSAMS - ME=3C 200045
SRR 3.054 B = S 245046 HPLC-UV/DAD [26]
EHEW 0.20~4.02 T f 20005
HEN 0.42~2.80 PN AR 4210042
HEE 52.6~110.4 K L 783004
ITES 1.09~1.17 PN i) 1.55~1.76
NG [20] HPLC-MS [30]
AN 0.52~3.00 ZULR Y% 0.93~1.42
4R 0.36~4.43 A3 0.05
A 53.5~111.5 45 0.4~0.5
45 4.8~7.1 X 2
E4A XEHEH 0.1
#F A 071 HPLEMS 23] 4 1.0~3.0
A 0.13~3.7 A 0.8
KIG P 0.41~3.29 INEF 60 NG [32]
X Py 0.33~1.73 R 40
& s 0.30~1.54 X JH 20
Py 0.09~0.69 w5 20
i 0.362~0.620 IfiL % 50
JiE A 0.41~2.20 il 1 8.5
AT 1.117~2.608 i £ 1
4405 0.2~0.7 e 1740~2230 HPLC-DAD [33]
EE S 0.3 oK ND
] 0.07 NG [24] BRI 5.4+0.3
KA 03 LRI 1941 HPLEMSAMS B4
517 0.3 A 16+2
Nl 0.05 i <37.01
JiNE 4 0.3 LW 23.10~25.83 HPLC-UV/DAD [35]
R K Y 0.38 NI 65.59
i 7. 0.095~0.230 e 0.0531~3.4800 HPLC-DAD [36]
Wi 0.3 & EEL‘{WZK 1.067~3.000 UPLC-MS/MS 371
Yokt
73] 0.17~0.43
WhK 0.38~3.10

H: NG R H; ND. K B0 A iE%- B (high performance liquid chromatography-mass spectrometry, HPLC-MS); =530 1% -
Bt i % 7% (high  performance liquid chromatography-tandem mass spectrometry, HPLC-MS/MS); 15 %50 AH €6 15 15 - — A 45 K4 5 A% 1 2% (high
performance liquid chromatography-diode array detector, HPLC-DAD); ## = % % AH {2 3% - 5 1€ 5T 3% 7% (ultra high performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS); & &% i AH €4 3 72 - 58 A1/ — W & B5 1) 6 W % (high performance liquid
chromatography-ultraviolet/diode array detector, HPLC-UV/DAD).
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Fig.2 Schematic diagram of mainstream detection methods for vitamin B, in food
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