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Taiwan is resourceful in hot springs. Various hot spring algae are adapted to different types of hot
springs. Hot spring algae applications are still under developing. In this work, based upon the
morphology, analysis of phycobiliproteins, and rbcL sequences, the hot spring algae of Peitou is
found to be Galdieria maxima (Rhodophyta). In addition, the dependence of the photosynthesis of
Galdieria maxima on the light intensity was measured by Diving-PAM. The results show that the
light energy availability efficiency of Galdieria maxima adapting to different light intensity
exhibited different, although the electron circulate rate differed insignificantly. This suggests that
the concentration of phycocyanin in Galdieria maxima may vary to attain optimal photosynthesis.
Furthermore, the NPQ of Galdieria maxima increase with the light intensity. However, contradict to
the theory; even under the same light intensity, the NPQ of Galdieria maxima was higher at low
light zone. The carotene composition of Galdieria maxima was analyzed using HPLC and found
lutein, « -carotene, [ -carotene, and zeaxanthin. Violaxanthin and antheraxanthin were not present.
Therefore, Galdieria maxima do not exhibit xanthophyll. Based on the results of this study, the

correlation between NPQ and pigment still needs to be investigated.
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PyRer’y JBEJ:TF'E \—'Jél: ?U’Fl[jﬁﬁ_fﬂ EI'SF_? R A E - Fu“[‘ﬁ 1 P&Prj‘&ﬁ Jﬁ] fk?lﬂﬁ
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i H | TJZE{%]EE& ’?{JI o (P USRS JD * 10ml ~ 0.1M phosphate buffer #EA ~ [IEIF TV
ﬁéﬁ*ﬁﬁrﬂ A ACE TR s > 1) 10000g #5520 558 - AVIETETR - HoTAOk
BRHECIER - f 0 B R
Phycoerythrin = {(A564-A592)-(A455-A592)0.2}0.12
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(Ciniglia, 2004) FrZgtgp™ »
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5'-AAAACTTTCCAAGGRCCWGC-3'

rcr:

5'-GCWGTTGGTGT Y TCH ACWAAA TC-3'
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7Y - Waters 600 pump (flow rate 1 mL/min), Waters 2487 Dual A Detector, 1#i4fIC18
ﬁﬁ(SpheriClone 50DS, 250x4.60 mm, 5 iz m particle size, Phenomenex) & ﬁl%‘ﬁ‘f?ﬁi(l mm,
C18, Optiguard) - % ¥ @ r{fi ' |fUsolvent system program {75 Eﬁ(Hsiu—Ping Li etal. 2002)
}F“[Sﬁﬁ?‘ Table 1 - f' _Z%FTF Bl R S pUARYE lﬂhm Wl Eh % - a ~ violaxanthin ~ antheraxanthin -

zeaxanthin - a- carotene - b-carotene - lutein > F [! Sigma Chemical [&# -

Table 1.

Time (min) %A %B %C
0.0 100 0 0
2.0 0 100 0
2.6 0 90 10

13.6 0 65 35

18.0 0 31 69

23.0 0 31 69

25.0 0 100 0

26.0 100 0 0

34.0 100 0 0

A: Methanol: 0.5 M ammonium acetate/80:20, (v:v, pH 7.2); B: Acetonitrile: water/90:10, (v:v); C: 100% Ethyl

acetate.
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Mtk il gmwwﬁwﬁﬁﬁ‘ FlU 1B &1 2R (Fig. 1B) o B
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J5HNE YRR Pjﬁzﬂ[/‘l » K 1£ H J’,ffFHEanb Tomltaff"ﬁ"2006ﬁp’ﬁrj[“ [170 FEZ ] HAE R
wgq*EWW&ﬁ@’ﬂ#ﬁﬂ%ﬁm%ﬁﬂiﬁwmﬁﬁoa%%%%%m«g%
1000f ™ W% > =298} Pk fioar Mo IS FRFIAP YO i » AP 2153~ o -
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Figure 1. 140961 pLe 2 SB00 - MR 1H7 - APVORIfEE
(A) NENEHLE S SRR (B) AEIVBSERIWIE AT P )5 iEr o (C) TpHE g

T~ SRR BUGE B IE ST | (phycobiliprotein) 3 JV ST AT

% [{{Beer and Eshel (1985) fui* %%}iﬁj’ T AR LS 5 WV e 1PV 2V - VG
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I PR ST AR PUB S TVRRpVTERL %j@’ﬁ‘ﬁ?%—ﬁﬁ&%cmcoleus rupicolar s jE} fid
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Beer and Eshel (1985) fiv =% » 5# I Phycocyaninfl Ui % 171.68mg/ml » Phycoerythin £%ify
SERRORE o AN T 174U P K ) 7 Phycocyanin [ ATAT ks it o SR
RSP BT A  ESPRARTATARA - (9055 e
PRI ED R FER PG

S ERBF Allen (1959) = §
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Figure 3. PCRi%: $21V %ﬁ*’i@jﬁ%‘ﬂ o SR pLB rbeLEL [N | [ $5rCATSFE=Rerffiie] 1 i H E&*'J\,%i}lk*:?l o

Table 2. J“$&{EFLsirbeL #1553 5L

GTGGAAAACGTTTGAATAAGTTTGGTCGTCCATTATTAGGTTGTACAGTGAAACCAAAATTAGGTTTATCTGGAAAAAACTATGGACGTG

TGGTGTATGAAGGTTTAAAAGGAGGATTAGACTTCCTAAAAGATGACGAAAATATTAATTCACAACCTTTCATGCGTTGGAGAGATCGTT
ATTTATACGTAATGGAAGGGGTGAATAGAGCATCTGCAGCATCAGGAGAAGTGAAAGGTTCATATTTGAACGTAACAGCAGCCACCATG
GAGGAGATCTATAAGAGAGCTGAATTTGCCAAAGAAGTAGGTTCAGTCATCATTATGATTGACCTTGTGATTGGTTATACAGCGATCCAA
ACCATGGCGATTTGGGCACGTGAAAATAACATGATTCTTCACCTACATAGAGCAGGCAACTCCACATATTCTCGTCAGAAAAATCATGGC
ATTAACTTCCGAGTGATTTCTAAGTGGATGCGTATGGCAGGAGTTGATCACATTCATGCAGGAACAGTAGTAGGTAAACTTGAAGGTGAT
CCTGTCATTATCAAAGGTTTCTACAACACCTTATTATTACCGAAATTAGAGATCAACTTGCCTCAAGGTTTGTTCTTTGAAATGGATTGGG
CGTCTCTACGTAAAGTCATGCCAGTAGCTTCAAGTGGTATCCACGCTGGTCAAATGCATCAATTGATTCATTACTTGGGTGAAAATGTAG

TGTTACAATTCAGAGGAGGAACCATTGGTCACCCCA

IER Eiﬂgf%ﬁ%ﬁ{]%]ﬁ?@%@?ﬂ@ . DH@B%%‘J@_V i l@n“‘?ﬁ/
fAl R B (L B PR SFES S — Y] (U B N R E TR o A F
P [PURLEVE S pH SRR 2T - ﬁﬁ%ﬁﬁ‘@?pmmwﬂ@rﬁ r o
W@[’“‘ fi47°48~51°C > pHfififgh(™ /i §72.5~3.3 «

Y FERREN G = pH R |18 [~ B | T-testT AL 5 > LI L Bhe (S I frojl i =2 pH
lTi'“ “%T% -l (Table 3) = [l A Bh A ap@ﬁ ST T TR K9 2956 1 mol
photons m™s™ > II;E%E&:E A gp@ﬁ' 2 R4 = Ny lgﬁ ﬂggi@ii_f#USSOﬂmolphotons m2s! o

Table 3. i W= (S0 B IEHE ==pH[f | 11 £5 (i F 4 (n=16 > mean * se)
Parameter High light Low light P-value

Temperature ('C) 496 + 0.4 492 £ 04 0.059
pH 292 £0.16 2951014  0.648

0.05 -

Q—. =)

i BT

= ﬁ'ﬁ?f%ﬁ@a?ﬁ LT &évhf [BHfe ] p £

[y YR R ﬁ*l}ﬁ(ETRmx)ﬁH MG AR B [ rj*13ggﬁ£<‘$‘¢l%
%é\‘(P<0.05)(Flg- 4) o 3 kAR TP J%%W £ ﬁﬁk#ﬁw?ﬁ?‘?‘ﬁ CISURRIIE e
2 BV
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5A)° rjf:lﬁﬁfé‘ufﬂj‘ ’phycocyanlnr‘jﬁﬁ R [ M S ek afl J@*[ "5k b EEJ?FEIE/EIU‘[‘??W/(Fig.
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5% B ophycocyanin /4 B1 2 FEST10T (= « 15 BT H&iﬂ@%ﬁf@a .
phycocyamn A“E' FL ph T E [ H A EIF':[ mi‘ﬁu FYEL o PRdi Ul o Ok BRI AY U S R a s
phycocyamn* BV o pya #@EHF[J' SIRUPRI BTSN S ok gﬁ@ fl EJSS;j,mol photons m™s™ >
k[T IR NBEY - (0 i e T2 F | PR [

_!'l

3.4
—&— Dark treatment

327 —O0— Light treatment o

3.0 4
ob
T 2.8 ¢
g
[
= 2.6 A 1 |
]

2.4 1

2.2 1

2.0 T T T T

0 2 4 6 8 10

Days

14



2.7

—&— Dark treatment
2.6 - —O— Light treatment

BZ.S E
2.4 A
2.3 1

2.2 4

phycocyanin (mg/g)

2.1 A

2.0 A

1.9 T T T T

Days

Figure 5. J"HAE B rjfrlﬁﬁg‘jh Eﬁ&ﬁi’* (A)Chl aF E£Z7(B)Phycocyaniniigh “”Iﬁ% » (n=3) °
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HEN BT TE J/ SF ‘J STE
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;&I_[i : Zeaxanthin
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