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Effects of Vitamin B, and B,, on Chlorophyll and
Growth of Chlorella sp.
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Chiorophyli-a (ug/L) of Chlorella sp. In modified algal media at
five levels of vitamin B, and B, after cultured 11 days
(exponential phase)

Cell.numbers (x 10° cell/mL) of Chlorella sp. In modified algal
media at five levels of vitamin B, and B, after cultured 11 days

(exponential phase)
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Effeéts of vitamin B, and B, on Chiorella sp. in modified algal
media (A) Chlorophyll-a (ug/L) and (B) cell numbers (cell/mL)
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Effects of Vitamin B, and B,, on Chiorophyil and Growth of Chlorella sp.
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AnenaTeaniull 1 (thiamine) uazdl 12 (cyanocobalamin) siaifunniaaalsilad-uazaiuou
TAGTR4ARALART TAEANIUNUNNINARBILLIL 5x5 ulANaTHs yanedIABANIIAd eI B R
grsfmudasnTimfiu 1 sziuaudidu 0, 10, 50, 100 uaz 200 lulpsnfusdadng wazAmind 12 sy
pdiadie 0, 1, 3, 5 uax 10 bilsnSusiedns uiazgANIIMARENITNIINAGEY 3 41 nnaadlufefiiinsg
Foamudaugs 2115241262 & Tneilfuasiuss 14 Folug qrumgfi 282+1.8 awnmaidas vinns
waaeaflusvazioan 19 4 mansAnE L ﬂmLma"vﬁLgm’luﬂfmmﬁ”ﬂqmuéqa@mﬁ’muﬂmﬁ’lﬁmww
Amnfiudl 12 sxfuncadudi 5 lulasnfvaas azin i uesellad-eussdnuigadaninaoisasily
dosmnaseyifiulnsyey exponential phase ﬁﬁqmﬂwﬁﬁﬂﬁqﬁm (P<0.05) dnidmniiudl 1 aziinanli
Brnnurseliladnuaza uuaasaadnaelIaan ludaninsiymuinseeay Aexponential phase uag

0 o

1 L4 A o . -« ﬂl ¥
stationary phase anasatinslnedAty (P<0.05) Slarzsupnsiduduaedianfiug 1 Rnau

ABSTRACT

Study on effects of vitamin B, (thiamine) and B, (cyanocobalamin) on chlorophyli-a and cell
numbers of Chlorella sp. Experiment is 5x5 factorial design in modified algae medium with B, (0, 10, 50,
100 and 200 ug/L)and B, (0, 1, 8, 5 and 10 ug/L). Each treatment was examined 3 replications in
laboratory for 19 days. The light condition of intensity and period were 2,115.2+126.2 lux and 14 h/day.
The temperature was 28.2+1.8 °C. The results were found that using only vitamin B,, 5 ug/L effected on
the maximum chlorophyli-a and cell numbers of chlorella sp. in exponential phasé (P<0.05). Increasing
vitamin B, in modified algae medium effected on decreasing chiorophyli-a and cell numbers of chlorella

sp. in exponential and stationary phase (P<0.05).
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Annid 1 uaedl 12 Feunsgrranmsazldvisimfiul 1 uazdl 12 1 Conway's medium MAmnRud 1 100
ailesniusesns Amfiud 12 Sulmsnfusiedms  (Fogg, 1966) Guillard's medium 1dimduil 1 200
ilnsnsuseans 3miiiutl 12 1 Wwlamiusedns F/2, H2, uaz F/2 beta amfiudl 1 100 ulasnfusiedns
Apndut 12 05 lnsnsusedns £S WAmdud 1 20 lulasnsusedns Fenfiud12 1.6 lulnsniusedng
Walne medium 3amdiud 1 10 lnsnfusiedns Aandiud 12 200 lhinsniusiedns uasgmsatmsh
SEAFDEC Anniidl 1 10 llasniusiednsuazdsiiud 12 10 Tulasniusedns ungnsawnsaslfians
AFNTuEl 12 1w Suto medium WARIFLT 12 0.01-0.03 lilasniuredms (Fox, 2000) uazLINgAFaMNTl
Wir AT 1 uastl 12 1w Sato & Serikawa’s medium (Sato and Serikawa, 1978) chiorella medium (4R
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1. Lm?‘ﬂummﬂfm\‘lﬂmLa‘ﬂﬁ"lqmﬁﬂLLﬂm‘I:mﬂﬁ’l@mmmi Conway’s medium, Sato & Serikawa’s

. . ’ . . ar o ] [ | [ X
medium, Guillard’s medium uaz Chiorella medium aifudnsgamiugmednutlasifidautlsznay fil

NaNO, 117.00 mg/L KH,PO, 15.00 mg/L MgSO,.7H,0  8.75mgilL
CaCl, 1.67 mg/L EDTA 5.00 mg/L FeCl,.6H,0 0.41 mgiL
CuS0,5H,0  0.16 mglL ZnSO,7H,0  0.88 mglL CoCl,.6H,0 -~ 0.035 mgiL

MnCl,.4H,0 0.14 mg/L MoO 0.07 mg/L H,BO, 1.14 mg/L
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2. PUNLNTNARBIULIL 5 X 5 ulAnaiTes TnelAmiiugl 1 fszfuponadudu 5 526 (0, 10, 50,
100 waz 200 lilamniusedns) warinifiud 12 sefurnandudu 5 sz (0, 1, 3, 5 uaz 10 Tulnsniuse
ans) panluavnsassunasTeugaIiaLlas LiszAMAREHIINITAARY 3 I

3. Lmﬂwmaﬂammmmumu“luuma mmmmmmmmmwmu&u 2x10° aR/NARARNT WARLTA
naaadlilfmBuinr 800 Hadans miﬂummmmammm 1 Ams mzidpsnaesastluelfifinisias
pouAunslfuasanuaaawgeasaLawiiuag 14 g

4. Sapnmdinuasiszgnimnssnininmamasesyn 2 5u

5. Fufethusazgananeamn 2 TAlAeiBunuaseliflad- w33 Spectrophotometer
aunszisnaasasasyiAuTndngseas death phase

6. fiushethwusiazganaaeyn 2 3 Amatiuamaugagaaaisadnlngdd hemocytometric
_techhique @unsz%mmLm@"m?‘rgx,ﬁuimﬁ%jﬁ‘zﬂz death phase

7.3mm:ﬁﬁ’ffamﬁu']tﬁmmiﬂ@ﬁ-mLm:ﬁ‘hmmﬂmdﬂmLmd'\mmﬁﬁ favfumnnidedy 95

wefidud fraraniamaillsunsa SPSS

HANSNARBINAEARNTR

mnmmmafmmgmﬂmLmz\"\‘lumwmﬁmwms'wamﬁml,n,ﬂmﬁﬁfimﬁuﬁ 1 seumnnudady 0,
10, 50, 100 uaz 200 nlasniuradns uacAantui 12 svsumnudiad 0, 1, 3, 5 uaz 10 insnFusiedng
vnmam‘luwmﬂgummswumﬂumuu,m 2 115.24126.2 &nd Ineflifuaedunz 14 4alus gnungiivias 28.241.8
peAngaiag vnnmaasafuszeziond 19 44 wuh mafaLma'mmm‘l,ummsmmmumﬂqmmmmew’lfn
annAmniud 12 SuainihBunniaselilag- Lfr)memuvmmmmmme’l,wﬂwnmﬁasryLmuimzm
exponential phase idashaiitadadty (P<0.05) Slaszruaadndura@nnfiud 12 {aidi (Table 1, 2
waz Figure 1 (A), (B)) Lm.,,ﬂ'lsmmmuimmﬂmL’a‘@mumLfmﬂzgmmufa'bmﬂwqmmnw 12 fiszdunam
Gty 5 lalasniudedns (Figure 1 (a1) uag (b1) donidmfid 1 aziinann liBunamasliiad-lauay
Sunradrasnaairaan ludasninataiulnsses exponential phase Uag stationary phase YEIARDLIART
anpasineliadAty (P<0.05) Heseinondidugadimiiug 1 sy (Table 1, 2 uag Figure 1 (A), (B)
Lmzmm‘%m@u‘ﬁmmﬂ@mm@'ﬁLfnﬁ'ﬂé’;wmﬁ?zﬁummﬁl’u%ummﬁmﬁuﬁ 1 20timsninsiedms usy
Amadud 12 1 lulamnsusiadna(Figure 1 (a5) uaz (b5)) ANN1IANE1A2Y Halarnkar (1989) Uag Sahni et al.
(2001) wuda3mnaud 12 53cmﬁ'mmzmun'mum'1uﬂﬁ%u‘luwmﬁ'ﬁﬂﬁtﬁumm?mLﬁu‘immmimi’ Sy
i 1iiuvumvﬂumiﬁqLﬂi’\ﬁﬂﬂﬂiﬁ%ﬁﬁ@lﬂummumizﬁmmzﬁu.m'*ﬂmLﬂmﬁuwmﬁmu (Neuberger,
1980; Stadtwald-Demchick et al. 1990) u@n@'mu Yim et al. (2003) wuin i dRaadiud 12 mmum'mwu
4 0.75 lulasnFusiagns @:m’lmm?mmmu‘l?mmu,wmnm'au Gyrodinium impudicum strain KG30 z_g\wu

an Sugita et al. (1994) ﬁnmwud'ﬂuﬁ@mmﬂmm'swqxuu,wmmewuﬂwag‘l,umLtaxmxn@umummm



4

ot o d L 0 o ISy i A d Gy =y
FupseRianiiug 12 18 Sumaarmeuannsasindmiud 12 7 wafiGeduensilu ety dulnld

o ar “ a ' o o o ar © s e < o o
diusmannslmziadnifiudl 18 iThiilade R Bunnsndndwiuunasineuiazih ldianns

w3tysiuln (Mahoney, 1989)

Table 1 Chlorophyii-a (ug/L) of Chiorella sp. in modified algal media at five levels of vitamin B, and B,

after cultured 11 days (exponential phase)

Vitamin B, (ug/L)

0 1 3 5 10 MEAN+SE
0 14964123  1452+219  2503+481  2075+463  2058+437  2277+220°
Vitamin B, 10 13832121 1479+17 895438 948+192 2231423  1387+134°
(uglL) 50 1242438 770411 12144155 12564202 18084133  1258+100"
100 926:+49 989+92 16704105 22724123 11055481  1489+136°
200 = 641+138 561461 650170 775+106 1158462 757+71°
MEANESD  1138402°  1050+106°  1386+197°  1645+244° 1949181 ¢

Mean values with different superscript letters are significantly different (P<0.05)

Table 2 Cell numbers {x 10° cell/mL ) of Chiorella sp. in modified algal media at five levels of vitamin B,

and B,,after cultured 11 days (exponential phase)

Vitamin B., (ug/L)

0 1 3 5 10 MEAN+SD
0 4254009  7.3042.02  3.65+000  7.88+0.66 ~ 7.2540.38  6.07+0.59°
Vitamin B, 10 6484141 5524037 9704029  1.97+0.32  690+1.73  6.11+0.77°
(ug/L) 50 443+1.23  10.85+0.03  7.13+1.18 3.87+0.19  3.08+0.64  587+0.82°
100 8734079 4124070  4.40+0.86  4.23+0.16  3.13+0.32  4.9240.57"
200 3.3740.83  2.38+0.30  3.1740.16  2.28+0.73  1.93+0.10  2.63+0.24°

MEAN+SD 545:064° 6.03:086% 561+070% 4.05:059°  4.46+0.67°

Mean values with different superscript letters are significantly different (P<0.05)

' 1 = 1 A of o
andeyaly Table 1 uag 2 wudnnsldRmfiudl 12 WesadaBeanssiunnadii 5 Tulnaniv
o ‘,’f o s ril é’ ] o d‘ v -::l ¢=| o A1 o
ans neuluamnsdeaunsrreugrsialauiewnzianiaseisasnanihsimteeigaiin i linanan
' 1 a - . | <
anaisadn it fiulnssey  exponential phase gungnlneiifunninnelsilag-la 29754463

YlAnS/aRT LAY IUIUIERAARALIARY 7.88x10%+0.66x10° 1HAR/IARARS



(A) Chiorophyll-a

Figure 1 Effects of vitamin B1 and B12 on Chlorella sp. in modified algal media

~ Chlorophyll-a (ug/L,

Chlorophyll-a (ug/L,
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(A) Chlorophyll-a (ug/L) and (B) cell numbers (cell/mL)

(a1)

(a2)

(a)
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Figure 1 Effects of vitamin B1 and B12 on Chlorella sp. in modified algal media

(A) Chiorophyll-a (ug/L) and (B) cell numbers (cellfmL)



F e

R,

TUNHITYANAN T WazeouIndmansz s

B1,B12
—o0— 10,0 ug/L
5 —a— 10,1 ugl
£ —a— 10,3 ugll
3
= s % 10,5ugll
§ —0—— 10,70ug/L
o .
o
S
1 3 5 7 9 11 13 15 17 19
Time (days)
(b2)
B1,B12
75 — 50,0 ug/L
—1— 50,1 ug/L
.i; —a— 50,3ugll
F —X~ 50,5 ug/l.
§ W —O— 50,10ug/L
>
S
1 3 5 7 9 11 ¥ 1B 17 19
Time (days)
(b3)
B1,B12
/
75 ~—0— 100, 0ug/L
.. 70 —— 100, 1 ugIL
é 65 ~—A— 100, 3ug/L
2 60 —X~— 100, 5ug/L
B 55 ~—0— 100,10 ug/L
k<]
o 560
S
45
4.0
1 3 5 7 9 Ti 13 1% 17 19
Time (days)
(b4)

Figure 1 Effects of vitamin B1 and B12 on Chiorella sp. in modified algal media

(A) Chiorophyll-a (ug/L) and (B) cell numbers (cell/mL)
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Figure 1 Effects of vitamin B1 and B12 on Chlorella sp. in modified algal media

(A) Chiorophyll-a (ug/L) and (B) celi numbers (cell/mL)
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