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2 9 HZ 3AY slolovliekn FelA HEFE o] §stel BAHE vlolotl AL s|Ee] WESH] AgHE
SRS A 4 Gk FUT AOIAR FeiA k. vAEF FNHE Scenedesmus obliguusts THE WA
2% ofu] Aol w2y AZAREA ] ALE 40-50 % FAo] 7Hsste] Hlo] ot AAte] glof oke] §l Tt
Aol AR AL 94 o2 LA Utk TAEFZ 0l8F uol oA S PN £ ol oA 4
A¥eF 7k AREolor sinl MkEgel AolE o mHAQ Ax Ak 24 9 BHo] Wasith B AyE S
obliquusE 759 5 WISt FHE, AelA olnlA, etk Bapy 5oz wAERe] 44 WsE 24k, S48
ghsel ek TS TSI WY 60Ut Wi 752 Y17kel, FHEO] Wsleko] 3 % nlgkel viwl, AvlHow
TS AERO SAHe 36 o4 SUHSIT S, et wgvo s 45 AnoA: grkedo] sgehs 997
cm’, 1148 cm’, 1515 cm'9] % WAgto] 2= 0w, we 717 59 g-rheele] Waghe 271Re} 34 ol4)
Z7hshe o] DA, whebd Sut B o gatel nxR skl A AZ ) A4 243 4% JES Lokl
of 2 uolouiAE AU & g Aol

Abstract Biodiesel produced using microorganisms, which are recognized as the third-generation
biomass, is among the various known renewable energy sources that can replace fossil fuels used in
conventional transportation. Scenedesmus obliquus has been identified as an excellent species for
biodiesel production, as it grows faster and can accumulate up to 40-50 percent of the dry cell weight.
Enhancing production using S. obliquus requires measuring the cell mass for controlling the cultivation
process. In the current study, S obliquus was cultured for 75 days, and growth changes of the microalgae
were measured by absorbance, microscopic imaging, and Raman spectroscopy. Between days 60 to 75
of culture, the change in absorbance was observed to be less than 3%, whereas the number of microalgae
observed microscopically was more than three times higher. Moreover, the Raman spectroscopy results
showed three strong peak values of -carotene at 997 cm™’, 1148 cm™, and 1515 cm™, with peak values
of B-carotene showing greater than 3-fold increase during the culture period. Therefore, we predict that
application of Raman spectroscopy will help in identifying the growth elements and growth degree in
microalgae culture during increased biomass production.
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Fig. 1. The SEM images present S. obliquus growth
(a) Single-cell form (b) Four-cell combination form
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Fig. 2. Spectrum of LED light
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u 2579 S Y3t YYAE Modified Bold's
Basal Medium (MBBM) HiAS ARESIITH14].
MBBM HjA]%= Table 194 BE B9} ZHo] 16714 Hj
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[15].

Table 1. Table of modified bold’s basal medium

(MBBM)
No Ingredient 1L Stock Produce |Percentage
Standard|  (50mL, g) (%)
1 NaNO; 1 12.33 39.06
2 CaCl,*2H,0 1 1.25 3.96
3 MgSO4*7H.0 1 3.7 11.72
4 KoHPO4 1 3.75 11.88
5 KH2PO4 1 3.78 11.97
6 NaCl 1 1.26 3.99
7 Co(NO3);*6H,0 1 0.02 0.06
8 KOH 1 1.54 4.88
9 FeSO4*7H,0 2 0.25 0.79
10 EDTAFeNa 1 1.24 3.93
11 Na;EDTA*2H,0O 2 1.24 3.93
12 CuSO4*5H,0 1 0.08 0.25
13 Na;MoO4*2H,0 1 0.06 0.19
14 H3BO3 1 0.56 1.77
15 MnCl*4H,0 1 0.07 0.22
16 ZnSO4*7H,0 1 0.44 1.39

* Stock produces of No 9 and 11 were melting on 100 mL
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Fig. 3. The optical microscope images of cultured
microalgae for (a) 10, (b) 26, (c) 60, (d) 75
days
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Fig. 4. Cell size by the culture days (10, 26, 60, and
75 days)
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Fig. 5. Microalgae growth graphs in MBBM culture
medium. Absorbance and number of cells
were plotted by incubation time (days)
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Fig. 6. Raw raman spectra of S. obliquus on culture
solution, day 10, day 15, day 60, and day 65.
After day 60, strong fluorescent background
effects appeared
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Fig. 7. The peak values at day 15, day 60, and day 65
were based on day 10. (a) Raman spectra of S
obliquus after removal of fluorescent
background effects, (b) Raman spectra peaks
at 997 cm’™, 1148 cm™ and 1515 cm™
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