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Summary

Conditions for artificial culture of Lemna Paucicostata and its nutritional values were examined
in this study. Lemna P. was cultured using artificial wastewater and a bioreactor (total volume
2,630 cm3, working volume 2,240 cm3) was operated at conditions of 6,250 lux and 28C. Water
flow affected the growth of Lemna P.. growth rate was very high (more than 1.1 d’') at a
condition of no-water movement, but it was very low (less than 0.15 d"") when water moved
slowly. The growth of Lemna P. was higher in 16h d~' light cycle than in 8 and 24h a”', and
it was also severely affected by the initial NH4-N levels of wastewater. The growth rate of Lemna
p- was high in lower NHy-N level, indicating that the growth rate is in inverse proportion to
NHs-N concentration in wastewater. However, the contents of crude protein (CP) of Lemna P.
were proportional to the initial NHs-N concentration. The CP contents of Lemna P. cultured at 2,
10, 50 and 100 NHs-N mg L' was 18, 24, 37, 43%, respectively, showing the Lemna P.
cultured at 50 and 100 mg L ' had similar protein contents to linseed (CP 35%), cottonseed (CP
38%) and soybean (CP 45%). Fat, protein, fiber, NDF and ADF contents of Lemma P. harvested
at conditions of 16h d~’ light cycle and less than 2 mg L' of NH,-N level was 2.8, 18, 27, 20,
41 and 65.7%, respectively. Since the growth rate of Lemna P. was very high (more than 1.1 dh
at those conditions, it was convinced that mass production of valuable protein and fiber sources
are feasible. In particular, since the Lemna P. has unsaturated fatty acids found mainly in animal
fat as well as beneficial fatty acids to health such as C18:1n9c, C18:2n6¢c, C20:5n3 and C22:2,
the Lemna P. biomass would be a highly valuable alternative feed source to grains.
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HA4% 5ol ocha A

FE (FEA 2630cm’, FEEA 2240 cm’)

AA8G W Lemna Pe A3 6250
lux, BFELE 28C 2704
&3k wjekstqict. AFHleE KHPO, 8.5
mg/L, K,HPO, 21.75mg/L, NaHPO, - 7H,0
33.4mg/L, NH.l 1.7mglL, MgSO4 - 7TH,0
22.5mg/L, CaCl, 27.5 mg/L, FeCl; - 6H,O 0.25
mg/LE A7}3le A3 2w, alkalinity
Ba = A7FFEY) (Table 1).
AF424 pH HH+= 7.5~7.80]13U

o‘l_‘g_‘sl/KE O]

Table 1. Composition of artificial wastewater

Component (mg LY
KH,PO, 8.5
K,HPO, 21.7
Na,HPO,.7H,0O 334
NH4Cl1 1.7~100
MgS04.7H;0 22.5
CaCl, 27.5
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Fig. 2. Lemna P. growth and N&P removal.
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Fig. 4. Effects of light cycle on Lemna. P.
growth.
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Table 2. Chemical composition of Lemna P.

AE 5 vlolovlA AP 2 X9 Lemna Paucicostata® )-Zvjokx 7z} o|3lehd EAe] gk A7

(DM basis, %)

Moisture EE C.P CF Ash NDF ADF
8.82+ 0.03 2.77+0.07 18.03+0.27 | 20.01£0.06 | 27.02+0.54 65.68+0.65 41.00+0.47
* Mean + SD.
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Rog WA glch AlFoly FFo A
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Table 3. Fatty acid composition of Lemna

P.
Fatty acid (%)
C8:0 (Caprylic) 1.57
C10:0 (Capric) 1.84
C12:0 (Lauric) 15.91
C13:0 (Tridecanoic) 1.4
C14:0 (Myristic) 8.72
C15:0 (Pentadecanoic}) 0.27
Cl15:1 (cis-10-pentadecanoic) 3.26
C16:0 (palmitic) 15.88
Cl16:1 (Palmitoleic) 1.78
C17:0 (Heptadecanoic acid methyl 032
ester) ’
C18:0 (Stearic) 4.79
C18:1n9¢ (Oleic) 11.27
C18:2n6¢ (Linoleic) 11.27
C20:0 (Arachidic) 13.11
C18:3n6¢ (r-Lindelnic) 0.44
C20:1n9 (cis-11-Eicosenoic) 0.9
C22:0 (Behenic) 9.02
C20:3n6 (cis-8,11,14-Eicosatrienoic) 0.37
C23:0 (Tricosanoic) 0.62
C22:2 (cis-13,16-Docosadienoic) 0.36
C20:5n3 (Eicosapentaenoic acid) 1.77
C24:1n9¢ (Nervonic) 0.27
H @
E AFNME Lemna PO} 12wk =4
& spetstn A4 wholevlze Jop s

Aol @ste] ARGt Lemna P} WFE

s 284 2630cm’, FE LA 2,240 cm’2)
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lux, FEE 28C 2ANA ATHFE o]
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S = ez yEyith £7] NH-N9 F
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3o} NH-N9 ¥% 2, 10, 50, 100mg L'
NN wiFst 9 Lemna P2 YA T
& 747y 18, 24, 37, 43%% 503 100mg L'
s ox B3I Lemna P. vle] w22 =
it HA guAdes olgEm
g ol (zdA FF 35%), HAY
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