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On Volatile Constituents of Chlorella pyrenoidosa
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Abstract

The so-called “tang of the sea”, the principle of aromatic and odoriferous compounds of seaweed
and the biochemical significance of the volatile constituents of Chlorophycea, Pheophycea, and
Rhodophycea have been reported in the preceding papers of this series.

In the present paper, ether extracts obtained from Chlorella pyrenoidosa were analysed to determine
the fatty acid, the carbonyl, and the neutral fractions ultilizing gas chromatographic technique.
The following compounds have been identified : capric acid, propionaldehyde, n-valeraldehyde,
a-pinene, d-limonene.

Acrylic acid and dimethylsulfide could not be found in Chlorella, it is assumed that the precursor
of these two compounds, dimethyl propiothetin, is not present in this alga.
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KREWPICHER

I. Chlorella DIEFE :  EBM EHCIZ Chlorella pyrencidosa % V>, ROSMH:THHO |
b DTH%. (Table 1)
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Table 1. Culture medium for Chlorella pyrenoidosa

Urea 1.05g.
MgSO, 1.20
KH,SO, 1.22

*Ferric Potassium EDTA 1.0ml.

**Arnon’s A, micronutrient solution 1.0ml.

make up to 1 liter.
*Ferric potassium EDTA stock solution
Disodium EDTA 26.1g.
FeSO4. 7H;O 24.9
make up to 1liter.

**Arnon’s A, micronutrient solution

H,BO, 2.86g.
MgCI, « 4H,0 1.81
ZnSO, « TH,0 0. 222
CuSO, « 5H;0 0.079

make up to 1liter.

air —————

=———  water for cooling

vinyl pipe

—— about 18 liter container
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Fig. 1. The culturing apparatus for Chlorella.

Table 2. The separation of volatile constituents of Chlorella
Ether extracts
| Extd. with CHI soln.

| |
dil. HCI soln. Ether soln.

AMINE FRACTION | Extd. with 3 % NaOH
soln.
| |
Ether soln. 3% NaOH soln.
Extd. with 30 % NaHSO, AcID FRACTION
| soln.
[ |
Ether soln. 30% NaHSO; soln.

NEUTRAL FRACTION CARBONYL FRACTION
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Caprylic acid

Capric acid

Caproic acid
Lauric acid

= Cr

Myristic acid
Palmitic acid

Stearic acid

Fig. 2. The separation of caproic, caprylic,
capric, lauric, myristic, palmitic and
stearic acids. Column: 2.25m. DEGS
+H3PO, Carrier : He, Column temp.
225°C, Flow rate 40.
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a. PERFEEIX (D gas chromatography:
Amine X %3 U7z ether A IER 413 3
% NaOH #Edic X D il U7z, 3 Btk
AV ABERAE 3 BEBICTEHREL LT
ether [T THIH U, fafn&tiKic T 3 @3k
M UBtk# ether ZRrE L7z, Wigkic U
B EEXIE DEGS+H;PO, % 7
il &3 5 gas chromatography IC & 9,
Hi¥e DN D gas chromatography IC
X D185 retention time & ik UT
capric acid DEEZEZHER L. (Fig. 2,3)

b. Carbonyl {L&#I® gas chromato-
graphy: Amine X, FRIFEERZRREL
7z ether T fafn&IKIT T Stk
0 wEMENE Y — FBEKREREL T
carbonyl RE4H U 7z, 30% Btk H bk ik
Y — AR I3 ffRE Y — FERICT
FTh YL LT ether i THIM Uiz,
ether T ¥ X413 fafn&3EoK i T 3 EIBk
WU T, Bik#k ether 2 FETHEE L

Fig. 3. The separation of the fatty acid fraction in Chlorella pyrenoidosa.
Column: 2.25m. DEGS+H;PO,, Carrier: He, Column Temp.

225°C, Flow rate 40.
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gas chromatography i€ & 0, $i4H D retention time & H.i U T, propipn aldehyde &
n-valer aldehyde OFEEHR Ui, (Fig. 4, 5).

Benzaldehyde

Propion aldehyde
n — Valeral dehyde

Citral

Carvone

W |

Fig.4. The separation of propion aldehyde, n-valeraldehyde, benzaldehyde, citral and carvone.
Column 3 m, DEGS+HyPO,, Carrier He, Column temp. 195°C, Flow rate 40.

Propion aldehyde

f n — Valeraldehyde
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Fig. 5. The separation of the carbonyl fraction in Chlorella pyrencidosa.
Column 3m. DEGS+H,PO,, Carrier He, Column temp. 195°C,
Flow rate 40.
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c. RS D gas chromatography : Amine K, 5K carbonyl K& k3 U 7z ether
WERSR, fafaiEkic T 3 mgklk L TEKBHEEICT ether % #3 L T gas chromato-
graphy i€ X U 1% 7z retention time B4 HE D retention time & H.# U T a-pinene,
d-limonene, OFELEZH S piT L7z, |
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Fig. 6. The separation of a-pinene, Fig. 7. The separation of the neutral fraction in

camphene, d-limonene, p-cy- Chlorella pyrenoidosa.
mene and terpinolene. Column 4m. PEG 6000, Column temp.
Column 4m, PEG 6000, Column 195°C, Flow rate 40.

temp. 195°C, Flow rate 40,
Carrier He,

z 5®

dimethylsulfide DfF{E% % 3 72 #5 200g D chorella % /R AESFKM LU T, KWK HgCl,
OFFIAIICHE X dimethylsulfide OMEZAL 722D ZOHFHERSONT, TRBEHBEX
IT acrylic acid DEEL A SN N 72D T, ZDREBYHE TH 5 dimethylpropiothetin {3

FELTLb D LHEEINT.
(CH;);S™ —CH;CH,COOH

(CH3);S+CH,=CHCOOH

dimethylsulfide  acrylic acid
% 7= furfural, 5-methylfurfural DFELERZ RSN E» o 7285, T HhHBRIAEIEHOK,
n#kic X 0 furfural (3P D pentose, uron B X ¥, 5-methylfurfural {3 hexose X D4
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BREN T d DT, FPRICHLTI ether itk D #ih U7z C 4 furfural, 5-methyl-
furfural IZERINEhobDEEI OIS,

HO-CH——CH-OH HOHC———-CHOH
| | I I
HO-CH CH-OH HOHC CH,OH
—CO;
v N -C0;
OHC COOH HOHC
uronic acid —3H,0
HC —CH
I I
OHCC CH
AN
(0]
furfural

Chlorella @ R& 513 capric acid, propion aldehyde T, F&AK4 (3 n-valeraldehyde,
a-pinene, d-limonene, a-terpineol TH 3 & & E WS T L1z,

Lo £

1. Chlorella pyrenoidosa 7% ;4% U CIBAEH ether i THIH U, il X, carbonyl X, i
Xics L i,

2. N&WiM X% gas chromatography iC & 9 capric acid %, carbonyl [XiCT propion al-
dehyde, n-valeraldehyde %, H{:X4}IC a-pinene, d-limonene, DFEAEAETER L 7=,

3. Chlorella pyrenoidosa d BT 5 & U T capric acid, propion aldehyde, F& K& L T
n-valeraldehyde, a—pinene, d-limonene, TH 3 Z L 2B S MhiT U7z,
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