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Abstract

Carotenoids are pigments with a potent antioxidative activity especially, ketocarotenoids.
Hence there are lots of applications of these pigments in nutritional supplements, pharmaceutical
and cosmetic industries making them economically important. Only a few organisms, however,
have been recorded biosynthesizing ketocarotenoids. This study focused on the green microalga
PY202, isolated from Pongyub soil, Suanphung, Ratchaburi province that showed an ability to
synthesize and accumulate canthaxanthin as a major pigment. A partial 18S rDNA nucleotide
sequence of PY202 was found to be 95 % identical to Hylodesmus singaporensis. The investigation
of growth pattern discovered that PY202 was able to grow autotrophically, mixotrophically and
heterotrophically. Under mixotrophic condition, supplying glucose as an exogenous carbon source
with light, PY202 was significantly stimulated to produce approximately 4-times higher biomass than
the control. In addition, a 20 g/l glucose supplementation accelerated canthaxanthin accumulation
to its highest at 1,341.31 pg/g DW which is nearly 12-fold higher than the control. The findings from
this study have highlighted the attractiveness and potential of high-value carotenoid biosynthesis

under mixotrophic condition of PY202 alga.
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Dark

HSM

20g/1 Glu

50g/L Glu 100g/L Glu

U 2 sUnuuNsesAulavesaIvmsg PY202 neldaniizidesiiunnd1aiy naaaun1siasyues

awsemenaiia spot test Wuan 7 Yu Tuaniglifiuas (dark) fuas (autotroph) fuas

Suduindnanglaa (Glu) Anadudy 20, 50, 100 niusedns (mixotroph) waglufiua

Swdudndmanglaaaududy 20, 50, 100 niusedns (heterotroph)

nan1sneaaaduldlaagrsunng PY202
flarwansalunsiniananglagainnisusn

Nl lueadlalneadenssuiunng oxidative
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\
\
\
\
\
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\
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[
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7
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20g/| Glu

21 days
E50g/1Glu

28 days 35 days
& 100 g/ Glu

B control

Uit 3 wavesmanglaasiontataninues
@138 PY202 tnstdesansnely
anrdzduadlueinisgns HSM
(control) Laze1113 HSM Afltana
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35 JU 18NS a, b, WAY C LANIDY
AULANANN AR AL AU
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Y¥393a1n15AUFIRE LR eI

(p<0.05)
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nalaafidinanisiasyiulnvesansiy PY202 4

aanAd0afuIuiTeved Leesing wazAme G
naaosludming Chlorella sp. KKU-52 Tagides
amsesyeIgas Bristol igauvgil 30 pem
wadea WJusveziian 7 Ju neldaniizinle-
nsiln Tmma‘ufﬂmaﬂQIﬂaﬁmmvﬁwﬁu 20, 30,
40 uaz 50 nSusedns Wieduunannsusu wui
dnanglaa 40 n¥udedns Huaadann
(biomass yield) vosiwada1MI18gagALN1iU
1004 nfurodns wazlvnandnuliadinin
(biomass productivity) ¥84L¥aaa113189gA
WU 1.673 nSUAARNT [27] LULAYIAUAY
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Chlorella zofingiensis 7 g81%15gM T Bristol
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neaesdnmsiindInanglaaliielieuiue1nis

HSM (control)

HSM + 20Glu
HSM + 50Glu
HSM + 100Glu

7 days 14 da

<
v

v

Unf (28] aziiuldinnanglaatiudedaetal
amireannsananuatinmldundu ogaslsh
Ay syduanuuture snafinngay il
AN UNIZAUTHAA NI
3.4 yfinvasualsiiussdfifinisazauly
dws1e PY202 lamnzideslusimsiisiinna
nglag
dle@nwnuisuifisunisazausning
YBIE1MI18 PY202 ﬁLWWngaﬂua’]MﬁLL%QQmi
HSM IuLLﬁiazmmL%u%'umaaﬁfﬂmaﬂgiﬂa TuSudi
7,14, 21, 28 LAy 35 Y89n15NA889 WgNTUIa
yadlalatl Wuiluaulainamieiidsdusmnsi
fihnanglaafinisudsudnndidelududde
uaslunnseduanududureninig lnedunsey
WusnnauausTesaveInIsisaee Tuvaei
Talaflamsiedinadudideaduialuganivay
fadiseduanuduasiiniudionainisinzides

rul (UTl 4)

21 days

28 days 35 days

UM 4 wavenimanglaasdenisiudsunuasdvedlaladaming PY202 ingidesavsiememaila

spot test luan1iziiuas lwe1msans HSM (control) kareIMNS HSM Niltmianglaandy

wiudu 20, 50 waz 100 nusiedns Yuiinamlaladyn 7 fu WWunan 35 Tu
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thin layer chromatography (TLC) fruszuu
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duualsfiuesdlungualaualsiiuess dea1nua
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Asany Lawd Ludwalsiy (R-carotene) giiu

(lutein) saudeAlanalsiiueeaniyangs 19

WRERLYUSY (astaxanthin) axladuausy (adoni-

xanthin) WazlAUSILYIUSY (canthaxanthin) [32]

v

M990 1 walsiusgannuluamsie PY202 Tugnsemnsiiiimanglaaainadudusineiu

Carotenoid
Medium
Lutein | -carotene | Echinenone | Canthaxanthin | Adonixanthin | Astaxanthin
HSM + + - - - -
HSM 20 g/l glucose + + + + + +
HSM 50 ¢/l glucose + + + + + +
HSM 100 ¢/l glucose + + + + + +

LASDINUNY + AD NULALSTIUREATIAMINGTY WAZLATIIANNY - AD MnuIRafINan?

MMueuREIRUAUUYRY Sun Lavauy
fiFnwiluanine Chlorella zofingiensis Tneld
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Tulasnsumensuiininuis) lnsanuiduduass
Wrmanglaa 20 nFudedng IAUSu auAUST-
Wy uTU (canthaxanthin content) gaga LyinAy

1,341.31+67.52 lulasnsumensutnninuwie g
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M59fl 2 USunaunsudnansaualsfiuesavesaniedidenvuinanaieiug PY202 nan1sinsizi
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Content (g/g DW) Production (ug/soUN15W1ZLA8)
Medium
Total carotenoid [3-carotene Canthaxanthin | Total carotenoid (3-carotene Canthaxanthin

HSM 1629.56+24.77° | 362.05+55.15° | 116.08+27.97° 9.21+2.36° 2.01+0.38° 0.64+0.15°

HSM 20 ¢/l Glucose | 2498.41+227.42° | 87586+60.14° | 1341.31+67.51° 57.97+3.16° 20.49+3.067° | 31.23x2.80°

HSM 50 g/l Glucose 1883.78+317.04° | 566.85+124.89° | 691.83+159.56° 47.27+9.71° 14.23+3.49° 17.38+4.62°

HSM 100 ¢/l Glucose | 2547.55:142.58° | 388.66+32.56° | 835.93+126.46" 45.11+5.41° 6.85+0.32° 14.68+1.49°
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° @

[33] Bnvianglaadaduundsansuauiiddydmsu
WnsauarazanasnauAlawalsviuegd [28]
Weld3euriisunasnneuiseifu
13TB09 Abe uavAmz ANUitnglaaaIuIse
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LUAY Abe LagANE S1891U3N8U38 Coelas-
trella striolata var. multistriata SiUszansanly
nsbidsunauausugusulaasta 47.5 Tadnsuy
sendumtinusi wasldusunauduelsfiulass
7.0 fadnfudendudindnuis (35 luvmsd
aM978 PY202 tudunsaliusinauausLeusy
18fins 1.3 Gadndudendudmdnuis wavle
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