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A proposal of space foods for long-term stay in space —Use of termite —
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Abstract: Engineering of regenerative life support system is a key issue to make a long term manned space
mission possible. Among many subjects associated with this engineering, food preparation is the most
important subject. In order to support crew activity productive, supply of delicious space foods is a must
item. We propose termite in this line. By the help of symbiotic organisms in their gut, termites convert
inedible biomass, such as wooden materials, to qualified food substance that contains rich protein and lipid.
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Zn Total

Termite soldier

Head 1060 164 36 68 5090 2959 1575 8930 845 50 51 0.9 5 87 20921

Degutted 395 525 53 143 1689 879 1505 5384 1252 5 48 nr. 104 80 12062

Body
Gut 996 943 nr. 138 2355 998 219 6959 534 143 145 1.3 53 313 13797
Mandible 66 943 706 939 367 652 nr. 3182 1468 444 313 133 305 7 9525
Intact 1109 386 nr. a3 4007 2250 2864 10145 1978 32 30 nr. 114 113 23111

Termite Worler
Heda 1037 389 0 4 4252] 2893 2266 7032 544 47 41 1.4 9 116 18701
Degutted 654 207 45 47 2474 1173 1008 4549 544 37 &7 n.r. 47 34 10895

Body
Gt 1635 1799 117 95 10406 2758 1542 9554 2721 332 97 n.r. 11 128 31195
Intact 527 257 n.r, n.r. 2480 782 1292 4122 323 64 37 n.r, 44 a1 10019

Wood

Japanese red pine 15 127 121 72 23 103 55 1052 1555 261 237 0.7 3 14 3642

Total : total concentration of elements listed; n.r.: not a reliable value.

Table 2 Nutrients of Coptotermes formosanus

WorKers Nymphs

Asy (%) 7.494+1.255%* 3.206+0.463
Carbohydrete

Glycogen(%) 2.476+1.149 0.147+0.007

Reducing sugar (%) 1.466+0.195 0.383+£0.026

Trehalose (%) 1.895+0.315 0.374+0.015
Total dietary fiber (%) 16.70+0.56 14.12+0.71
Total lipid (%) 46.46+6.35 64.33+£1.17
Totala nitrogen (%) 6.687+0.599 4.103+0.873
Water (%)* 75.73+0.30 49.80+0.12
Dry weight (mg/termite) 0.801+0.007 3.673+£0.081
Wet weight (mg/termite) 3.301+£0.015 7.317+0.153

% of dry weight of termites, *% of wet weight of termites
**SEM (+) for the mean of three parallel samples, each of which consisted of 30 temites.

Table 3. Fatty-Acid Composition of Total Lipid Extract of
Coptotermes formosanus

Fatty-acid distribution (g/100g of fatty acid)

Carbon Number: Workers Nymphs

double bonds
Ci4:0 0.9 0.4
Ci6:0 10.2 11.2
Ci6:1 1.6 2.5
Cis:0 10.4 9.3
Cis:1 57.6 65.8
Cis:2 17.8 10.7
Cis:3 0.1 not detected
C20:0 1.4 0.1

Means of two replications, eachi of which consisted of 100 termites
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Table 4. Amino-Acid Composition of Crude Extract
of Coptotemes formosanus
Amino-acid distribution (g/100g of amino acid)

Amino acids Workers Nymphs
Alanine 6.28 4.99
Arginine 0.05 0.05
Aspartic acid 0.1 0.12
Cystine 4.5 1.31
Glutamic acid 17.41 16.25
Clycine 5.61 5.54
Histidine 4.46 5.09
Isolecine 11.2 10.21
Leucine 6.61 5.47
Lysine 8.64 9.45
Methionine 2.61 3.95
Phenylalanine 7.12 8.83
Proline 8.95 6.15
Serine 5.96 4.83
Threonine 0.05 0.05
Tyrosine 6.98 15.29
Valine 3.47 2.42

Crude extract was obtained by percipitationo fo an homogenate of 100 termites
with acetone, followed by extraction with hexan to remove lipids from the
percipitate.

Cystine and methionine were underestimated because these amino acid had
been partially hydrolyxed by hydrolysis of crude extract with 6 M hydrochloric
acid (Windham, 1995).

x5 BRAHORBROLE

BRE i TRILF— &4 fch < & [ BRI Na K
(g) kcal g g g g mg mg

FTIEF-4£ (TIh &) 100 134 73.5 19.8 5.3 0.2 60 370
FIEF-£ (ZHT3L) 100 134 73.5 19.8 5.3 0.2 60 370
EL£S-4% 100 79 79.1 16.1 1.2 0 96 290
EL & S5-KE 100 83 77.9 17.1 1.2 0 100 330
T2AINT - kEES 100 82 79.9 16.5 1 0.8 260 5
[BY S X i+ 100 247 33.7 26.3 1.4 32.3 1900 260
&5 - FEOFES 100 250 44.3 16.2 7.2 30.2 680 110
SYINT 100 98 75.7 3.4 2.2 18.4 210 220
pa gl 100 120 77.3 14.3 6.8 = 12.8 =
YOFY WES 100 147.67 75.73 10.14 11.27 1.42 52.7 412.2
¥Aar) =Z=v7 100 342.73 49.8 12.85 32.17 0.45 — —

BRE Ca Mg P Fe Zn Cu Mn

mg mg mg mg mg mg mg

TIEF-£ (F1hH) 29 24 180 0.5 0.4 0.02 0.01
FTIETF-%4 (ZWT3AL) 29 24 180 0.5 0.4 0.02 0.01
EULL£5-5 1100 42 690 5.6 2. 0.08 0.38
EL&5-KE 1200 47 750 6.4 3.1 0.06 0.43
IAANT - kEESE 400 37 130 3.9 1.5 3.07 0.38
WRZ-DL iR 28 32 180 4.7 3.2 0.77 1.21
25 - IREOFES 11 24 110 3 1.7 0.36 0.76
USRI 90.1 34.9 116 0.72 0.65 0.09 0.54
kgl 34 - - - - - -
vOrl) EEs 32.3 25.7 248 3.7 9.1 4.4 6.4
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