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Seasonal differences of biotin contents in green vegetables
between summer and winter

Hideyuki Song, Shin Kamryama and Aoi MORIKI
Department of Health and Nutrition, University of Niigata Prefecture

Summary

Previously, we reported that there are no differences in biotin contents and expression levels of bio2 gene, which is a
key enzyme in biotin biosynthesis pathway, in pea sprouts among various cultivation conditions. We also found that bio-
tin required for the growth of pea sprout is sufficiently supplied from the seed. In this study, we investigated whether
biotin biosynthesis is affected by cultivation conditions (temperature and insolation) using pea sprouts hydroponically
cultivated without seeds.

Seeds were removed after their germinations, and then pea sprouts were grown with culture fluid without biotin un-
der 5 conditions: Control (C), 25T /12-h light; Small amount of insolation (SI), 25C /4-h light; No insolation (NI), 25C /0-h
light; Moderate low temperature (MLT), 12°C /12-h light; Low temperature (LT), 4°C /12-h light.

Biotin contents in SI and NI were approximately 67% and 43% of C, and decreased in proportion to the amount of
insolation (p < 0.05 and p < 0.001, respectively). Biotin content in LT was also lower than C (p < 0.05).

Secondly, to clarify the seasonal differences of biotin contents in green vegetables, we measured biotin contents in
garland chrysanthemum (shungiku), spinach, and potherb mustard (mizuna) harvested in summer and winter in Niigata,
Japan.

Bitoin contents in shungiku and spinach in winter decreased to about 56% and 47% of those in summer. (p < 0.001,
respectively)

These results strongly suggest that biotin biosynthesis in plants fluctuates responding to the cultivation conditions,

especially the amount of insolation. This may lead to seasonal differences of biotin contents in green vegetables.
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Fig. 1 Effects of cultivation conditions of temperature and isola-
tion on biotin contents (A) and bio2 mRNA expression (B)
in pea sprouts. Data are expressed as means + SEM (n = 4).
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Fig. 2 Effects of cultivation conditions of temperature and insola-
tion on biotin contents in pea sprouts hydroponically culti-
vated without seeds. Data are expressed as mean * SEM
(n=25). *p <0.05, *p <0.001 as compared with C.
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Fig. 3 The seasonal differences of biotin contents in green veg-
etables between summer and winter. Data are expressed
as mean * SEM (n =3). *p <0.05, *p <0.001 as compared
with Summer.

FHEEFFUOEGHRICIZATP 208 ET 5, $72, &
B s D% 3% U5 X biotin synthase (2 & 0 #EfFL, o
EPEL, ZVa— RV a— ZAEERZOREEKRTH S
TNZ b—=A-1,6-20) VR, V3 — AHROETmER
T&% NADH % NADPH I X 5Tt s Y, i<
D ATP AR 7V 3 — ZAE AT EHER T O A AKAE
T 570, ©F T UAGBREROWEMEALICIE H IR 00
DR, RAREATR EET A NSNS, FE, ¥
FF NIRRT LD DRROIFRICEGEINS (HA
AR R 22 201007 29 LI ERA O & B
EAEN5, ROHFTRIHBREOZELZITH kD7
B, KETIFMEHPBEIN o LR EIND,

DEORERDP S, fx@ErRp et F ¥ & 8ICIIFHLR)

PHAEL, TOERE U THIBREEN T, F512 H R )V
BT B 2 EHURRE NIz, LM, ARG T TR
HIE 2 KN 9 5 720, e cet 7 &R0
KRS EIN Do LR MR DRERET 57201214,
LM H B T5 2 B A FEB Ofk B R v A F L A
ZEAICMES 55 2 LR EEER Do

i

AOFTEIE, AARPARE SR A e R & GV
21700776) %2 TITbN72bDTH %,

X

1) AIksE, KRdsew, REFH, V2B (2005) H
BEOEMICE TN EAF Y ROH. HARNEE -
ok x5 58 1 185-198

2) IR, REEAH, ISR, JEEE (2008) b2t
E oMY 4T Y EmOSHT. HARNRE - fRrs
Ak 61 1 27-36

3) WMIEAT, EERE, fECME, FARZE, ANLHERRSE, U
BB, FUUERE (2008) EahH Y A T 2 G O H
L HIEBIER I L AEE). MR ENE 28
54-58

4) Patton DA, Schetter AL, Franzmann LH, Nelson K,
Ward ER, Meinke DW (1998) An embryo-defective
mutant of arabidopsis disrupted in the final step of
biotin synthesis. Plant Physiol. 116: 935-946

5) Picciocchi A, Douce R, Alban C (2001) Biochemical
characterization of the arabidopsis biotin synthase
reaction. The importance of mitochondria in biotin
synthesis. Plant Physiol. 127:1224-1233

6) WRZEAT, SPARZE, hlfR (2011) BEHEAFOE
OIS X OFHEEIZOWT, AHER I
21 87-92

7) EMIEAT, SPEARZE, ML (2011) FERETBEENFoa



8)

10

11)

12)

WATE A T VRGBS RITTIREIC OV T, ARMAR
W 2 1 93-100

Patton DA, Johnson M, Ward ER (1996) Biotin syn-
thase from Arabidopsis thaliana. Plant Physiol.
112:371-378

AN S, BWHRIEAT, PFRESE, AR, AOK
B, ZHAA (2007) <A 704 FT7 v [0k 5
Ut F U EREOML L CF F v OFRFIREBIZONT,
o SR AEFTNISE 24 ¢ 157-162

Ifuku O, Kishimoto J, Haze S, Yanagi M, Fukushima
S (1992) Conversion of dethiobiotin to biotin in cell-
free extracts of Escherichia coli. Biosci Biotechnol
Biochem. 56(11): 1780-1785

Sonoike, K (1996) Photoinhibition of Photosystem I: Its
Physiological Significance in the Chilling Sensitivity of
Plants. Plant Cell Physiol. 37: 239-247

Sonoike, K (1998) Various Aspects of Inhibition of
Photosynthesis under Light/Chilling Stress: “Photo-
inhibition at Chilling Temperatures” versus “Chilling
Damage in the Light”. J. Plant Res. 111:121-129



