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ABSTRACT :OBJECTIVE To determine the content of vitamin K, in different
types of fermented bean products and analyze the difference of vitamin K, content.
METHODS A total of 98 kinds of typical fermented bean products were included in
Chinese traditional fermented bean products ( Douchi, Sufu, soybean paste). Process,
region, sales volume, raw materials and flavor were considered , and the content of vitamin

K, in fermented bean products was determined by high performance liquid
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chromatography. RESULTS  Chinese bean fermented foods generally contained vitamin
K,, and the subtype menaquinone-7( MK-7) was the main one. The content of vitamin K,
in Douchi was the highest (437.55 wg/100 g), the content of vitamin K, in Sufu and
Soybean paste were lower (7.48 wg/100 g and 2.47 neg/100 g). The content of vitamin
K, in bacterial Douchi was higher than that in Mucor type and Aspergillus oryzae type
which were 403. 94,232.98 and 81. 00 pwg/100 g( P<0.05). Soybean type Douchi was
higher than that in black bean type of Douchi which were 610.41,178. 08 wg/100 g ( P<
0.05), and the content of vitamin K, in dry Douchi was higher than the content of vitamin
K, in water Douchi which were 1 517.45 pg/100 g, 297.58 wng/100 g (P <0.05).
However, there were no significant difference in the content of vitamin K, in Soybean paste
and Sufu in different types and regions (P > 0.05). CONCLUSION Vitamin K, is
widely contained in Chinese fermented bean products, and its content is mainly affected by
fermentation microorganisms and processing technology.
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PER B AT A 50 mm, W42 4.6 mm; 2¢O A6 il
R WK 326 nm, &K UK 410 nm; R
1.0 mL/min; BERF 5 20 L 30 3 AR - F - DY 00k
WG9 :1,V/V),
1.5 FEEH

AR YR S5 v DY 44 B 25 ( menaquinone-4, MK-
4) b4 257 ( menaquinone-7, MK-7) & JUJ& B
ZEMit ( menaquinone-9, MK-9) 4 A5 i FR ( limit of
determination , LOD ) 43 & 20.0.50.0 F1 50.0
ng/100 g, & & PR (limit of  quantification, LOQ)
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AP IX (117,39 wg/100 g) FI4E B HL X (44. 61
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0.05), AFMXERTLRITFEX(H=6.47,
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) 27 0.22 Tr Tr~1.65 610.07 326.51 0.61~3121.45 0.12 Tr Tr~1.01 610.41 326.51 0.61~3121.50
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i) 6 Tr Tr Tr 15. 61 7. 40 0~61.74  0.37  Tr Tr~2.22 15.97 7.40 Tr~63.96
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7.48 pg/100 g, 3k 5 4R TE ) A RF 8 45 SRS B, 1
ARWEFEA WL S A& 44 R K, XA LS
FAET D L7 5 MEJr L0075 078
AR K, SRESF TG FE L, UL BT
HEER K, A SRR TG, M
oo 2K, 1Y R IR G, FLAS D T i
HERK, GTRERESEIIFE L, WTHEH T EHE
Hp 3R A A S N ) R AR A R e R
BT 205 AR

ABIE 5T Ko [ AN AE 5 45 R R B MK-7 2 R
P il A B R R e R A
ZFCE Y LS A B BRI AT B 90 AL
FF BRI 4 B €0 A8 7 BR B 45, W) 2R R Y
MK-7 /= E B 5 ERS R LR EDA
K, AR E MR GEMAEEE K, WEE
AH 3 oK il B 28RN B A R 1 P 40 B AT B A
e E K, AR, A b X R oK il A R GO 4
AR K, & & TR X A K il 5 5 8, nl
RE A FR T AS [ A 2R BR800 A ol A 0 1
A S B MK-7 192 7, £ O H At
MK-7,3X 5 SATO %" W4kt — 5, nTRE 59 &
PORS BLZE AT TR S A G, 3 R AR
AR MK-4 F B AR A R R SR G
hHAMEN MK4, X5 MK-4 F2AETH
WOBER FLEME ISP MR-, MK-9
P b R A ST 8 0 A SR i 7E 7 R
FALIE R AL i i ARG 2] MK-9' | i A BF 5% MK-9
AAEAE T K il 2 R0 o 5 R 4 3L e, X g
G 7L 55 0% s ) bR e A AR AL A

AW R, A R K, R RN RS
T2 B MR i T T R g AR AT
328 R R — B R AR R e R R
ARG, EEMERR 43 BT 1 A W 5 4 A &K, 1 OQBK
PR TEL L 16 S B % 5 DI 414G I FE 1 1k
AW I AT B AT . AN AR ST SR AR i

o8 F, B E T E N AN ZE R BB ST, i T T
2 b RRIER IR B T SRR H RN T
PR BEAR B LIARAS B AR ek

& & Uk

(1] k. 4EER K, a5 (D], BUM . Bl K
2, 2006.

[2] W=, B, BRAR, & 4% K xbomn
BRI BB SE IR [T]. B B S A A,
2019,31(9) : 1110-1116.

[3] WML, BEE. 44K K, P /e 050k
JELI]. SERMEIEAE, 2015,30(1) : 156-158.

[ 4] W58, XVBEHE, BRASHE, 5. 44 & K, XTHFAE
AR E A L)), T EBUE S % A&, 2019,31
(8): 985-988.

[5] AR ARIMEREZE DA MR AE R G2
A bR e S I PP A R 4% 8 5 [ EB/OL .
[2016-06-157. 3¢ F 1 3 R 45 4 £ &b %S i 350 357 &b A
B 2 5. http://www. nhe. gov. cn/sps/s7890/
201606/125¢3d8fa2034de3b7d52a82608709d2. shiml.

[ 6] rfe AR TA B, £ 542 4 B Kb |
B0 AL R A B fE: GB 14880—2012[S]. dtb
s P E AR RAL, 2012,

[ 7] LA, E, AV, & SRORH G5 0 E
TaPgEAER K MEAERK WEE[J]. a6
TR, 2021,42(4) ; 226-231.

[ 8] ZAER, IR, WH, 5. A4 R K FHE
BRI ER P EIERE [T, AR,
2011,40(5) : 674-678.

[ 9] 4FiE%. R P a4 R K, W E 7w & Sr 5 0
LD, Abst B BT £ 6l H o, 2019.

[10] XRAHE, 245, SRu, 5. RBOKAMA G20
RO e i b A R K, R[] g T
AR, 2019,40(19) ; 240-244.

[11] SATO T, INABA N, YAMASHITA T. MK-7 and its
effects on bone quality and strength [ J]. Nutrients,
2020,12(4) :965.

[12] SATO T, YAMADA Y, OHTANI Y, et al
Production of menaquinone ( vitamin K, )-7 by
Bacillus subtilis[ J]. J Biosci Bioeng,2001,91(1) .
16-20.

[13] BENTLEY R, MEGANATHAN R. Biosynthesis of
vitamin K ( menaquinone) in bacteria[ J]. Microbiol
Rev, 1982,46(3) . 241-280.

[14] SCHURGERS L J, VERMEER C. Determination of
phylloquinone and menaquinones in food. Effect of
food matrix on circulating vitamin K concentrations
[J]. Haemostasis, 2000,30(6) : 298-307.

e H . 2022-07-28



