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Effect of vitamin B12 and folate of Chlorella in healthy adult men

Poster presentation at the 3rd International Conference on Pharma-Food

[Objectives]

It has been known that the well-known dietary supplement Chlorella includes vitamin B12,
which is rare as a vegetable food. However, according to the description on Chlorella in the
Information system on safety and effectiveness for health foods of the National Institute of
Health and Nutrition, it has been mentioned that vitamin B12 in Chlorella may be a
biochemically inactive form (It cannot be used in a body if it is ingested).

Thus we have investigated whether the form of vitamin B12 in Chlorella can be used in a body
or not and also effect of vitamin B12 and the absorption pathway of folate, which
simultaneously acts with vitamin B12, when Chlorella is drunk.

[Methods]

1 To determine whether the form of vitamin 12 in Chlorella can be used in a body or not, we
measured the form of vitamin B12 in Chlorella using LC/ESI-MS/MS method ™.

2 To investigate the form of vitamin B12 in Chlorella can be used in a body or not, we asked
3 healthy adult men to drink 8 g of Chlorella a day for 1 year and measured blood levels of
homocysteine, folate, and vitamin B12 every 3 months. Subjects were asked to have a
test with MTHFR gene, which is involved with metabolism efficiency of homocysteine
beforehand. (It has been known that blood levels of folate and vitamin B12 are low, while
homocystein level is high in people with a genotype of MTHFR, of which metabolism
efficiency of homocysteine is poor.)

3 Although usually folate is absorbed from the small intestine, since folate is produced by
enteric bacterium in the large intestine and Chlorella increases lactobacilli, we have
explored the folate absorption pathway in the large intestine. Six-week-old male mice
(Slc:C57BL/6 (SPF)) were reared under the condition of either normal food (N=6) or 5%
Chlorella mixed food (N=6) for 4 weeks, and the blood folate level and the expression
level of folate transporter genes in the large intestine were analyzed.

[Results]

1 Vitamin B12 in Chlorella had a structure similar to vitamin B12 that could be used in a
body. (Figure 1)

2 Blood levels of folate and vitamin B12 have increased in all subjects by drinking Chlorella.
It was also found that blood homocysteine level greatly decreased in subjects, of which
metabolism efficiency of homocysteine was poor. (Figure 2)

3 Blood levels of folate exhibited an upward trend by ingestion of Chlorella, while expression
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level of folate transporter genes in the large intestine also exhibited an upward trend.
(Figure 3)

Based on the above results, vitamin B12 in Chlorella was found to be used in a body, and
folate was suggested to be absorbed from the large intestine as well.

Inten. (x10,000,000)

TiG (1.00)
40 8782914 C1000) Reference standard of
35 vitamin B12
g w7
g ol
E
1.0
o'ol T T T T JI T T T T
50 55 60 o5 0. &ner.?nin) 85 00 o5
Inten.  (x1,000,000) Inten_ (x1,000,000)
] hiin e | _—950.0984
15 e MS| 1 : MS/MS
3 u 3 . iiﬂ o
S go | ]| =X A
g - é o o hae s
u 20 7 | sa1.007 '
= 25 - £ L — o m'&
. 10 { 4567211 r
o dy . . o | 1 d ,
500 750 1000 1250 m/z 500 750 1000 1260 m'z
Invten. (x10,000,000)
. mm:nm Chlorella
)
]
g 10 4
£ o)
M T T T T T T T T T
50 L1 80 o5 w15 a0 85 0 95
Inten._(x1,000,000) Retention time (mig . 61,000000
8782850
s.n: - MS a0 |—— 3600080 MS/MS
P : :
= 3 e S 20
g 409 e g E 9124436
£ E N E 1.0: |__—341.0850 9074817
203 _A [mnzo
E > A
wiooh = E e
500 760 1000 1250 m'z 500 750 1000 1260 m/z

Figure 1. The structure of vitamin B12 in Chlorella
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Figure 2. Changes in blood levels by drinking Chlorella

025 O Control

@ Chlorella

05

0.05

Blood level of folate (ug/mL)
Expression level of folate
transporter genes (4W/0W)

0.00 0.0

o Control @ Chlorella

C677T (SNP)
Metabolism efficiency of
homocysteine is poor

Metabolism efficiency of
homocysteine is usual

Large
intestine

s%reference gene: actin

Figure 3. Changes in the blood levels (left) and the gene expression level of folate

transporters (right) by intake of Chlorella

[Explanation of terms]

*1 The method with which a molecular weight and information of the structure can be obtained.

It is used for analysis of natural products and pharmaceuticals.
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