[bookmark: _Hlk18485951][bookmark: _Hlk8204152]SUPPLEMENTARY INFORMATION

Marine bacterium Seonamhaeicola algicola strain CC1 as a potential source for obtaining high zeaxanthin carotenoid.
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Fig. S1a Image of the pure colony of strain CC1 growing on agar medium and b UV-Vis absorption spectrum of crude methanol extracts of the pigment from strain CC1. The spectrum shows absorption peaks at 400–600 nm, with λmax at 450 and 470 nm, which are indicative of carotenoids
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Fig. S2a PCR amplicon of the 16S rRNA gene on 0.8% agarose gel of S. algicola strain CC1 and b the phylogenetic tree of S. algicola strain CC1 based on 16S rRNA gene sequencing with a bootstrap resampling value of 100%. The strains of recognized species of the genus Seonamhaeicola, and representative of other related taxa are shown. Marinifilum albidiflavum was used as an outgroup. Bootstrap values >50% (expressed as percentages of 1000 replications) are shown at branch points. Asterisks indicate that the corresponding nodes were also recovered in the trees generated with the maximum-likelihood and maximum-parsimony algorithms. Bar, 0.02 substitutions per nucleotide position
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Fig. S3 Absorption spectra of six different carotenoids extracted from cell of S. algicola strain CC1 measured by HPLC equipped with a photodiode array detector as described in the text. Compound 1 (zeaxanthin), 2 and 3 (zeaxanthin cis isomer), 4 (β-cryptoxanthin), 5 (β-carotene cis isomer), and 6 (β-carotene).  
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Fig. S4 The plot of log k’ value of β-carotene (k’ = 1.38), β-cryptoxanthin (k’ = 1.32), and zeaxanthin (k’ = 1.25) versus number of atom oxygen of the carotenoid molecule showed a linear line with R2 = 0.9943. The capacity factor (k') was measured by k' = (tR – t0)/t0, where tR and t0 are the retention times of the retained and unretained solute in the given system, respectively. 1. β-carotene (None); 2. β-cryptoxanthin (OH = 1); and 3. Zeaxanthin (OH = 2).
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Fig. S5 ESI mass spectra of Q1 scan and product ion scan (–10V and –20V) from minor carotenoids in form of carotenoid cis isomer produced by S. algicola strain CC1. Two zeaxanthin cis isomer (A) and (B), as well as β-carotene cis isomer (C).


















Table S1 Zeaxanthin-producing marine bacteria. 
	No
	Strain
	Family
	
Isolation source
	
Collection site

	
Ref.

	1
	Mesoflavibacter zeaxanthinifaciens
	Flavobacteriaceae
	seawater
	Kamakura coast (Japan)
	[1] 

	2
	Zeaxanthinibacter enoshimensis
	Flavobacteriaceae
	seawater
	Enoshima Island (Japan)
	[2]

	3
	Hyunsoonleella jejuensis 
	Flavobacteriaceae
	seawater
	Jeju Island (Korea)
	[3]

	4
	Muriicola jejuensis
	Flavobacteriaceae
	seawater
	Jeju Island (Korea)
	[4]

	5
	Siansivirga zeaxanthinifaciens
	Flavobacteriaceae
	seawater
	China Sea (Taiwan)
	[5]

	6
	Kordia aquimaris strain CC-AMZ-301
	Flavobacteriaceae
	seawater
	Taichung harbour (Taiwan)
	[6]

	7
	Aquibacter zeaxanthinifaciens
	Flavobacteriaceae
	seawater
	Taichung harbour (Taiwan)
	[7]

	8
	Mesoflavibacter aestuarii strain KYW614
	Flavobacteriaceae
	seawater
	Gwangyang bay (Korea)
	[8]

	9
	Gramella planctonica strain CC-AMWZ-3T
	Flavobacteriaceae
	seawater
	Kending coast (Taiwan)
	[9]

	10
	Muriicola marianensis strain A6B8
	Flavobacteriaceae
	seawater
	Mariana Trench Philipina
	[10]

	11
	Hanstruepera neustonica
	Flavobacteriaceae
	estuarine water
	Pingtung (Taiwan)
	[11]

	12
	Paracoccus zeaxanthinifaciens strain R-1512
	Rhodobacteraceae
	seaweed
	African Red Sea
	[12]

	13
	Jejuia pallidilutea strain 11shimoA1
	Flavobacteriaceae
	seaweed
	Nabeta Bay (Japan)
	[13]

	14
	Seonamhaeicola algicola strain CC1
	Flavobacteriaceae
	seaweed
	Malang coast (Indonesia)
	Present study

	15
	Gramella oceani strain CC-AMSZ-T
	Flavobacteriaceae
	sediment
	Kending coast (Taiwan)
	[14]

	16
	Zeaxanthinibacter aestuarii strain S2-22
	Flavobacteriaceae
	sediment
	Asan (South Korea)
	[15]

	17
	Flexibacter sp.  DK30213
	Cytophagaceae
	sponge
	Sagami bay (Japan)
	[16]

	18
	Sphingomonas sp. KODA19-6
	Sphingomonadaceae
	sponge
	Gulf of Thailand
	[17]

	19
	Gaetbulimicrobium sp. strain 04OKA-17-12
	Flavobacteriaceae
	coral
	Kerama Island (Japan)
	[18]

	20
	Muricauda sp. YUAB-SO-11
	Flavobacteriaceae
	sand
	Ullal coast (India)
	[19]

	21
	Erythrobacter odishensis strain JA747
	Erythrobacteraceae
	soil
	Odisha (India)
	[20]

	22
	Flavobacterium kingsejongi strain WV39
	Flavobacteriaceae
	feces of penguins
	King George Island (Antarctica)
	[21]

	23
	Muricauda sp. GF1
	Flavobacteriaceae
	algae
	Japan
	[22]






















Table S2 Pigment characteristic in member of genus Seonamhaeicola
	No
	Strain
	Collection site, habitat
	Pigment characteriztic
	
Reference

	
	
	
	Color
	Flexirubin
	Zeaxanthin
	β-cryptoxanthin
	β-carotene
	

	1
	S. aphaedonensis strain AH-M5
	Aphae Island (South Korea), marine sediment
	orange yellow
	-
	Not studied
	Not studied
	Not studied
	[23]

	2
	S. algicola strain Gy8
	Lian Port (China), Gracilaria blodgettii
	yellow
	-
	Not studied
	Not studied
	Not studied
	[24]

	3
	S. marinus strain B011
	Lingshui coast (China), Gracilaria blodgettii
	orange
	+
	-
	-
	-
	[25]

	4
	S. acroporae strain 3KA7-17
	Okinawa (Japan), Acropora formosa
	orange
	-
	Not studied
	Not studied
	Not studied
	[26]

	5
	S. maritimus strain 1505
	Weihai (China), marine sediment
	orange
	-
	Not studied
	Not studied
	Not studied
	[27]

	6
	S. sediminis strain W255
	Weihai (China), marine sediment
	orange
	-
	Not studied
	Not studied
	Not studied
	[28]

	7
	S. algicola strain CC1
	Malang coast (Indonesia), Chondrus crispus
	yellow
	-
	+
	+
	+
	Present study















Table S3 Summary of assigned carotenoids with the relative peak area (%). The peak area was detected at 450 nm. 

	Compound
	tR
	Relative Peak Area (%)
	Mean
	SD

	 
	(min)
	repetition 1
	repetition 2
	repetition 3
	
	 

	Zeaxanthin
	28.89
	79.78
	80.21
	81.18
	80.39
	0.72

	Zeaxanthin cis isomer
	30.36
	4.61
	4.24
	3.80
	4.22
	0.40

	Zeaxanthin cis isomer
	30.83
	2.44
	2.69
	2.10
	2.41
	0.30

	β-cryptoxanthin
	33.66
	7.38
	7.15
	7.02
	7.18
	0.18

	β-carotene cis isomer
	37.28
	0.50
	0.75
	0.80
	0.68
	0.16

	β-carotene
	37.88
	5.28
	4.96
	5.10
	5.11
	0.16
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