¥ Tpn. I. Phycol. (Sérui) 72: 151-156, November 10, 2024

HEOMAKERE 2 I U EaERDOMG

T KRR - B ORUA Y - KBS BT e ORK £

BRI AR AR (T 840-8502 R IR AT 1)
RIS (T 840-8502 IR/ AT 1)
P SRR IR AR (F 514-8507 = IR THEEENTENT 1577)

Chihiro Koga', Maho Shimizu', Kazuhiro Yoshida®, Yukino Mizutani® and Kei Kimura**: Relationships
between photosynthetic pigments and vitamin contents in Nori sheets. Jpn. J. Phycol. (Sorui) 72:
151-156, November 10,2024

The red alga Pyropia yezoensis is a vitamin-rich edible seaweed, which is processed into Nori sheets. The
quality of Nori sheets is primarily assessed by their colour tone. However, the relationship between their
colour and vitamin content is unclear. It is of importance to entangle this relationship for enhancing the
value of Nori sheets. Here, we quantified hydro-soluble vitamins B, and C from our Nori sheet samples
obtained from 30 stations of Nori farms in Ariake Sound. Raw seaweed materials were manually hand-
spread and dried for preparing our Nori sheet samples. The colour tone was represented by the contents
of the universal pigment chlorophyll a. The vitamin B;, content showed a significant positive correlation
with the chlorophyll a content, whereas no significant relationship was observed between vitamin C and
chlorophyll a content. Our results indicate that vitamin By, and pigmentation somewhat interrelated in
direct/indirect biological activities. However, it was also indicated that, even in samples with low vitamin
content, the vitamin amount was high compared to other edible foods; that Nori sheets are a vitamin-
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rich food regardless of their colour tone.
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Fig. 1. Sampling points of raw seaweed materials on (A) December 9, 2020, (B) February 8, 2021, and (C) February 22,2021.
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EBEHRDEZIV B, DEE

WSRO 2 2 B, &, Ford (1952) IcHDWzH
AREMEER SR~ =27 )V (L5 (&H5 2016) I
Mo TER LTz, H#EE0.25¢% 100 mL =M 75 A3l
BL, /K40 mL, FFEERRMEE 10 mL, 0.5 mg mL' <7 1k
AV LG 0.4 mLZMA, A— k27 L—7 (NCC-1701B,
AS ONE) T 115°C, 30 77MhnE Uiz, W%, 10% A&V
VEBTAT N Z, KT 100 mLIZERL, EMAH (No. 2,
ADVANTEC) TAi# L7z, A#k 25 mL % pH 6.0 ICF#H%E L7z
%, /KT50 mLICEARL, EXIV B, MlEHatel GlRia
TRA) LU, BODAMR 25 mL 7% pH 11-12 ICHHE L 7-4%,
F— bt 7 L—77T 121°C, 30 7MLz, mH%, pH 6.0
ICHHEE L, /KT 50 mLICERL, 7VA U iR -5 fE
K GURA B) & LTz,

BRI O 2V B, I1E, EXIVB, ERIEDH B
Lactobacillus leichmannii ATCC 7830 7 AW =i E Y2 @ &
HECHIE UTzo L. leichmannii ATCC 7830 DARTE M 7 ik Bk
BENOTA e~ B (= A1) 5 mLICEREL, 4
SUERBE T 37°C T 23 MBS #2175 720 T OREERE 500 pl
TS N OB RS 5 mL ICHECL, E5IC 37°C T 9K
M, WiEERITo /2, B U7JZHIR 1000 pl % 1.5 mL <A
JaFa—TIKBL, 20,000 g, 55O U THREILD,
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PR (= Z4) 1 mL THIlaZ&EL, FCEX3
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INT 2 RS (0.1 ng mL™Y) 0,4, 8, 12, 16, 20, 24, 28, 40
MU 60 ul 7% 96 well ¥4 727 L— MC 2 well D5 L,
ZFNFNCHEMEFE AR 100 uL BXTWEKZINZ TEES
200 uL & Uz, 9ZiEER 9 iRz e nh SIER L 72ilR
HIRA, BE, TOhFEN2well 9D QEIRHE) 1T 40 uL 5y
AU, BERETAR 100 uL B X CIHEK 60 uL 2Nz T8
200 uL & U7z, {BEWRZ 37°C T 16 RS EL, <17
o7 L—bkU—&— (Nivo 3S, PerkinElmer) T 2 7Rt
LU7zt%, 600 nm OWOLEZIE LTz, 277/ N I /50
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iz, €23V B, aAHYEE UTRE L,
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XX ClE, L0 TH% 2,4-dinitrophenylhydrazine
1 THIE U7z (Roe & Oesterling 1944) . ¥7 &K 10 mg 7,
ran 7 )b a PE RIS E TIRERRE L, i
F a2 —TC 5% A XV VEEAERZ 0.5 mLisMmL, 20,000 g T
10 7pfEliE O Uiz, Ty g2 0.45 pm 7 « )L Z—TAj#H
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- TER LIz, MERIEKDTZDIC, 04,2, 5,10, 20, 50,
100 pg mL ' 7 X )V E U EEREA R 2 TR U Tz, M
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AV RT 2/ —IViBiR 2 IMEA 552 X T MLz, R
I 2% FARER— A2V VIRIAHZ 2 mLiNA, T5IC2%
2,4-dinitrophenylhydrazine 4.5 mol L' Kifg7A# 0.5 mL % /il
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FEEEET (V-650, HAGYE) T 480 nm OWLEZHIE L7z,
7 A2V E VIBIEER IR O T RRY TER L ez (2 =
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CohamzHEM LT,
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%, Pearson D MBI E ric X > THHM U 7z #EFHEHTIC
i, SigmaPlot ver. 14.5 2 L7z, &3, 7—XDEMEE
Shapiro-Wilks #E 3 X U Levene MUEIC X DR L Tz,

R
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Table S3), EX XY B, fimMiRb @M >7Dld, 2021 4F
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KA, 2021 4F 2 H 22 HICERIUE N5 28 (26.8
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Fig. 2. Chlorophyll a content. The average value of the two replicated
experiments is shown. Closed bars show samples used in vitamin B,
quantification.
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ngg!) TABENT (Fig 3). A3V B, GHRIRET
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RS, BROREOREERALTH- 7 (Fig. 2.

ZaEBPDEZ2ZY CEEE

WS 30 iEHC DOV, EAIVCEEREER LI
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(Fig. 4, Table S4), EX 3> CZHAEMNRE EH - Filkld,
2020 4F 12 H 9 HICH I S N7zt %5 10 3R (6.21 mg
g) THD, BRALMEIE 2021 4£2 H § HICHRINE N3
52273k (3.69 mggh) THh-o7 (Fig. 4, TOMFI I 1
07 4)VaBLUCLEEIV B, LIdHE> Tz (Figs 2,3)0

EBEERD/7O007 1)V a BEELERZ I VEEEDHE
WS ONAROFRR L C X I VEHROMGEFDZD,
ran’q)aGhHEE, EAIVB,GHRBIUTEXZIY
Cafig & OMOMHBIBRZ T LTce ZTO/ME, EXI Y
B, IKDWVWTW, 7ra7 ¢ )la GHRICECTEXIV B,
GEENERICEINT 38R A -7 (r=0.668,p = 0.0494)
(Fig. 52)o —74, XXV CIKDWVWTIE, 7ua7q)la &
FREEAIY CGARLOMICBBRER RGN G > (r
=-0.360,p > 0.05) (Fig.5b),
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Fig. 3. Vitamin B,, content. The average value of the two replicated
experiments.
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Fig. 4. Vitamin C content. The average value of the three replicated
experiments (mean + standard deviation). Closed bars show samples
used in vitamin B, quantification.
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EMTHE-5T (p < 0.05) (Fig. 5a), #HEDOMOIEIRIE/ VHI
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GRBEEEFOC EHHRE TN (Nakamura et al 2013), /
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B, DiEEAMA LT-C L EOMAEZ bhb, Chbk
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I KBHENHRE SN TVWB—4 Ritz et al. 2000, Liu et al.
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VBNV AFUE—E, B/ T Ray7 X3V Vgt
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EDEMEINTNS (Téth et al 2009, 2011), 77 ¢
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#BLUIZ VRS> TEZRITI B ENRETH B LEZ BN,
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HABMEHER 7 CLHMRYEE 2020) Icknuf, €43
VCEABMNRLZVAME TS (BHE) (17.00 mg
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F 8N TH B, AWM THE LI TOEEERETT, &
EEMOER I CEHEARDMHIX 3.69 mg g’ THD, B
T—=BEN—ZADHFEDH FEEDD) DELLERKED STz,
L7eh>T, BEDEAI Y CEARIEEMNOTTLENIC
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