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Maho Shimizu', Kazuhiro Yoshida® and Kei Kimura®*: Procedural changes in photosynthetic pigments
during processing from raw lavers to a Nori sheet. Ipn. J. Phycol. (Sorui) 72: 89-96, July 10, 2024

The Nori contains the photosynthetic pigments: chlorophyll a, phycoerythrin and phycocyanin. These
pigments decrease with light and heat exposure, which are possible during the processing raw lavers
into dried Nori sheets. It is thus crucial to understand how processing affects the pigment contents.
This study aims to compare the pigment content of raw lavers and dried Nori sheets to quantify the
procedural effects on sample drying techniques. Raw lavers were collected from 30 different locations
from December to February 2021. The raw lavers were processed with “hand-spread” and “machine-
processed” techniques. Chlorophyll a, phycoerythrin, and phycocyanin contents were calculated from
their fluorescence intensity. During the processing, chlorophyll a decreased particularly during the
machine-processed drying compared with the hand-spread technique, whereas the hand-spread drying
decreased the phycoerythrin and phycocyanin levels. The hand-spread drying technique needs sunlight
exposure for complete dry-up, while machine-processed drying technique associated with hot-air fanning.
These results suggest that light exposure led to the decomposition of phycoerythrin and phycocyanin,
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while heat induces the decomposition of chlorophyll a.
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Fig. 1. Sampling points of raw lavers on (A) December 9, 2020, (B)
February 8,2021, and (C) February 22, 2021.
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HAEKOROMEBXUERE, Eaid (2022) OFiE
ICHE> THEM LTz, KD EROZW /) EERAGENS DOV T
W, EHESFAMICHRTE2 K913 5728, EREEIERHIC
PR U7ztRlc, WASHZ IR (VD-250R ; TAITEC) Ik -T2
h ¥z S BTz, 6 mg D/ VEEIRIK, BT 0ilE, FI 2k
Babklz, MY > T IVF 2 —7 (TM-625S ; TOMY)
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FNEOLEFOT o ax) A YHEY 22—V (Rhodamine
& Phycoerythrin Module, #7200-042, Turner Designs, San
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Fig. 2. Standard curves of (A) chlorophyll a (n = 6), (B) phycoerythrin (n = 7), and (C) phycocyanin (2 = 6).
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Fig. 3. (A) A correlation between phycoerythrin content measured with the absorption-based method (PE-Fluo) and by the fluorescence-based

methods (PE-Abs) (n = 30), and (B) a correlation between phycocyanin content measured with the absorption-based method (PC-Fluo’) and by the

fluorescence-based methods (PC-Abs) (n = 30).
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T, KE 13 12 H9HDOKM) D451 mgg!, BT O
ME T, 5lF 24 2 H S HODIET) D 49.6 mgg! &ixo iz,
T4 ATV RV VEDREMEZRTRRHE, U BRI E B
W3 DWEE TR TH 7D, FIEWEDOAEZ> TV,
FleCOERIIIOT T )V a DFERE RS> TV, T+
T Y RY VENE S EE B o alklE, VR, T
TEWE TR 28 QH 22 Hodbig L) @, FhFh
119 mgg!, 11.8 mgg!, ¥ ST, AR5 (12 H
O HOILMEILAD D124 mgg! &ixoiz, T4aATY RV
DOEEMERENE, 7aa T )b eRORRETD, JUEE

Rk, FoEimsEL, BT 0ET, FHZEZSE800,
At L C AR B 2 Rk L Tz

iz, FoEmERAROISHE LT oy AY VD
W, BT 0mEERENSIB Lz DICLHNT, &5
HOMEHE EGH BNV AR E N7z (Fig. 5, Table
S5,

SR, FIEBE, MRTYBBEDT (V7 VE

T avyvalR, JUERE, FoEEE, BT
WET, 2Tk 24 QA SHDE) BV TR &WE
ZRL, TNEFN190.1 mgg!, 1114 mgg!, 1714 mgg!
Ehrole, ElCOMRIZOTT )V a DR EFERA >
TV, J UBEIRGE, BBd D ilEDT + a1 ) Y VEhy,
Rl 24 TIREEE R LIz & EMUERZ R LTz, T aY
TZUENE S LB o RN, S VERK, F9EE
HTEER 28 2 A 22 HOJuLEAD @, ZhFN 32.7 mg
g, 364 mgg!, BMI DEETIE BR5 12 A9 HDIL
LD D436 mgg! Lixolz, T4 AT =V DORIKER
BHE, 7mamT ¢ )ba, 74aT) AV YOFRREFETSHD,
JVEIRME, FIEigEsEe, BT 0mET, dbELflics
W RAEEZ Gl ER L7z,

T4 axy RV v EFERIC, 9 EEERAR, ST L
T4 AT VRIS OWTI, BAT 0 SR S
L7z DITHANT, @EEoililiz Ea6 2RO E R
@I Nz (Fig. 6, Table S6),
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Fig. 4. Chlorophyll a content. (A) Comparison of raw lavers with hand-pulped Nori sheets (n = 30). (B) Comparison of raw lavers with machine-

assisted Nori sheets (12 = 29). (C) Comparison of hand-pulped Nori sheets with machine-assisted Nori sheets (n = 29). If the data are plotted below

the 1:1 line in the figure, there is a decrease in pigmentation or less pigmentation.
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Fig. 5. Phycoerythrin content. (A) Comparison of raw lavers with hand-pulped Nori sheets (n = 30). (B) Comparison of raw lavers with machine-
assisted Nori sheets (n = 29). (C) Comparison of hand-pulped Nori sheets with machine-assisted Nori sheets (n = 29). If the data are plotted below
the 1:1 line in the figure, there is a decrease in pigmentation or less pigmentation.
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7 =0.899 LMz R L (Fig. 3), 74328 yaRicB0y
THIEE L WHEEN LA RETH B T EMHS MR - Tz,
Eifin (2022) kB &, yman7 1)l a DHOCHEEWOEE
DffiiZ 1:1 OBRZ R UTZD, RIFFEOFER T, PEFluo
& PE-Abs @ 2.31 £, PCFluo’ i& PC-Abs D 3.63 %5 & 7% b,
HOCHEDMEMN K D EWEZ /R TW e, 1ERE Gal - K
E1974) T, 743V AVVEBXU T4 AVTZVED
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EIZ, ZNZFNHDT 3 Y OEOWS AN ER S i FE
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IHREEN D B, T HIC, BEMHREPITEA LIt RE
BECHEMD, YR - BEL L, IO AR 22 b E
VAN EEZ 5N B (effrey et al. 1997, Babin et al. 2003,
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KU TREDENGHT S N B TREENE 2 5B,

—HT, #GETE, HOEIEEY 2—bTcrarsay
7= (WUBK 652 nm, H#DEHE 660 nm) Z#HILTL
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1983), #OCIEDHLAR, FRRH SN2 BEOG T HED
KRELRB70, MEMMEKICZZAREENEZ BN S,



/ VTR T oAk a2 95

TOXIPE, BRI TH>TE, 2R L,
TRaT gAYy R MoEmeEOME, Toav Ty
RT4AT VAV VERTBT ERHELVED, ThbDf
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