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Comparative Chemical Compositions of Four Kinds of Tochukaso

Se-Wook Oh, Sun-Hee Kim, Hyo-Nam Song' and Daeseok Han*
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'Department of Oriental Medical Food and Nutrition, Sentyung University

Nutritional compositions of three Tochukaso species (Paecilomyces tenuipes hosted by Larva and pupa, Cordyceps
militaris, C. sinensis) were compared. Fruiting body and host fractions were separately analyzed. Fruiting body
fraction of P. tenuipes (36.6%) hosted by larva was higher than that hosted by pupa (10.2%), an indication that
the quality of the former is superior to the latter. Carbohydrate content of C. sinensis (39.6%) was 2.5~7 times
higher than those of others, probably due to the presence of polysaccharides. Protein and crude lipid contents
of C. sinensis and C. militaris were 25.8 and 10.3%, and 75.1 and 3.9%, respectively. C. sinensis showed the
lIowest Ca content and 30~75 times higher Fe content among the samples tested. Vitamin A content of C. militaris
was 308.9 IU/100 g, two fold higher than those of the other species. Saturated fatty acid content was the highest
in P. tenuipes (pupa, 27.7%), whereas unsaturated fatty acid was the highest in P. tenuipes (larva, 83.3%).
Aspartic acid, glutamic acid, and glycine were abundant in all species. Cordycepin content of C. militaris was

20~50 times higher than those of the other species.
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Table 1. Relative weight percentage of fruiting body and host of
four kinds of Tochukaso

Relative weight percentage (w/w)

Species
Fruiting body Host
P, tenuipes (Larva) 36.6 634
P. tenuipes (Pupa) 102 39.8
C. militaris 15.6 84.4
C. sinensis 334 66.6




Table 2. Food composition of four kinds of Tochukaso

Composition (%)

Chemical parameter Species
Fruiting body Host Total
P, tenuipes (Larva) 9.6 9.5 9.5
. P, tenuipes (Pupa) 8.1 75 7.6
Moisture C. militaris 73 62 6.4
C. sinensis 10.1 9.1 94
P, tenuipes (Larva) 244 374 61.8
. P, tenuipes (Pupa) 5.1 524 575
d
Crude protein C. militaris 109 64.2 75.1
C. sinensis 9.8 16.0 B 25.8
P, tenuipes (Larva) 35 8.0 6.4
. P, tenuipes (Pupa) 3.0 105 9.8
Crude lipid C. militaris 25 42 39
C. sinensis 1.8 14.6 10.3
P. tenuipes (Larva) 79 12.8 11.0
P, tenuipes (Pupa) 174 16.6 16.6
Carbohydrate C. militaris 6.2 54 55
C. sinensis 412 38.8 39.6
P, tenuipes (Larva) 6.3 53 57
. P, tenuipes (Pupa) 152 39 5.0
d
Reducing sugar C. militaris 79 32 39
C. sinensis 6.0 9.8 8.5
P, tenuipes (Larva) 6.1 54 56
Ash P, tenuipes (Pupa) 5.6 32 35
i C. militaris 538 50 5.1
C. sinensis 114 37 6.3

Table 3. Mineral content of four kinds of Tochukaso

Mineral content (ng/100 g) o

Mineral Species
Fruiting body Host Total
P, tenuipes (Larva) 2,252 1,840 1,991
K P, tenuipes (Pupa) 1,824 458 597
C. militaris 1,658 990 1,094
C. sinensis 1,662 756 1,058
P, tenuipes (Larva) 25 228 154
c P, tenuipes (Pupa) 46 198 183
2 C. militaris 71 295 260
C. sinensis 139 62 88
P, tenuipes (Larva) 5 1 2
F P, tenuipes (Pupa) 9 5 6
¢ C. militaris 3 6 5
C. sinensis 312 67 148
P, tenuipes (Larva) 156 633 458
M P, tenuipes (Pupa) 140 339 318
& C. militaris 156 504 449
C. sinensis 190 151 164
P, tenuipes (Larva) 1,426 1,133 1,240
P P, tenuipes (Pupa) 1,283 663 726
C. militaris 1,183 1,029 1,053

C. sinensis 727 513 584
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Table 4. Vitamin A content of four kinds of Tochukaso

. Vitamin A (TU/100 g)
Species

Fruitingbody =~ Host Total

P, tenuipes (Larva) 152.5 171.9 164.8

P. tenuipes (Pupa) 153.1 150.1 1504

C. militaris 202.0 328.6 308.9

C. sinensis 168.0 130.5 143.0
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Table 5. Fatty acid composition of four kinds of Tochukaso

Z98k8)2) A 35 A A 1 3 (2003)

Atk EAe glo] BTt E3E2 C sinensis’t 39.6%
2 g 2Rt 257 WiFE %8 Hol] EAHo[=H]
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o] w2 7Ids Aoz AU 3E-S P tenuipes
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2 v)Ekel Aoz BAFT zhzhe] Fr1Ed tiste] AE
B Ko 3% A= 597 mg/100 g(P tenuipes, HH) 7]
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EFFo] Y3l wMigE = 715 54 g o] thE7]
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Composition (%)

Fatty acid Species
Fruiting body Host Total
P, tenuipes (Larva) 13.8 13.6 13.7
Palmitic acid P. tenuipes (Pupa) 17.2 21.2 20.8
fitie act C. militaris 11.6 16.2 155
C. sinensis 10.7 194 16.5
P, tenuipes (Larva) 0 0 0
. P, tenuipes (Pupa) 0 0.7 0.6
Palmitoleic acid C. milisaris 0 11 0.9
C. sinensis 0 1.0 0.7
P, tenuipes (Larva) 29 3.1 3.0
Stearic acid P, tenuipes (Pupa) 38 72 69
eanic act C. militaris 41 57 55
C. sinensis 55 0.8 24
P, tenuipes (Larva) 37 242 25.6
Oleic acid P, tenuipes (Pupa) 6.8 29.2 299
cleact C. militaris 54 265 274
C. sinensis 129 36.3 40.6
P, tenuipes (Larva) 78.1 14.6 37.8
Linoleic acid P, tenuipes (Pupa) 66.5 113 169
Hotele act C. militaris 736 16.8 25.6
C. sinensis 66.8 214 36.5
P, tenuipes (Larva) 1.5 305 19.9
Linolenic acid P, tenuipes (Pupa) 5.7 25.1 23.1
Hnoteme act C. militaris 53 288 25.1
C. sinensis 1.1 20 1.7
P, tenuipes (Larva) 0 0 0
P, tenuipes (Pupa) 0 2.0 1.8
Unknown C. militaris 0 0 0
C. sinensis 3.0 09 1.6
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Table 6. Amino acid content of four kinds of Tochukaso
Content (mg/100
Amino acid Species (me ¢
Fruiting body Host Total
P, tenuipes (Larva) 2,186 2,887 2,631
L P, tenuipes (Pupa) 2,291 4,638 4,400
Aspartic acid C. militaris 1,995 1,723 1,766
C. sinensis 1,859 1,829 1,839
P, tenuipes (Larva) 826 1,035 959
Seri P, tenuipes (Pupa) 755 1,286 1,232
e C. militaris 804 660 683
C. sinensis 747 722 730
P, tenuipes (Larva) 3,815 3,511 3,622
L P, tenuipes (Pupa) 3,609 4,480 4,392
Glutamic acid C. militaris 3,002 1,641 1,853
C. sinensis 2,864 2,904 2,891
P, tenuipes (Larva) 1,295 2,731 2,205
Glvei P, tenuipes (Pupa) 1,237 2,424 2,304
yeme C. militaris 2016 5934 5324
C. sinensis 1,172 1,062 1,099
P, tenuipes (Larva) 652 909 815
L P, tenuipes (Pupa) 762 1,088 1,055
Histidine C. militaris 501 647 624
C. sinensis 1,457 1,139 1,245
P, tenuipes (Larva) 1,217 1,298 1,268
. P, tenuipes (Pupa) 1,201 1,681 1,632
hr
Threonine C. militaris 1311 812 890
C. sinensis 811 863 845
P, tenuipes (Larva) 2,888 3,921 3,543
Areini P, tenuipes (Pupa) 2,327 3,101 3,023
ginme C. militaris 1,100 784 833
C. sinensis 1,842 1,637 1,705
P, tenuipes (Larva) 1,506 1,678 1,615
: P, tenuipes (Pupa) 1,398 2,012 1,949
Al
anine C. militaris 1,209 1,174 1,180
C. sinensis 1,339 1,305 1,316
P, tenuipes (Larva) 3,154 2,149 2,517
Prolin P, tenuipes (Pupa) 2,673 2,946 3,020
¢ C. militaris 648 872 837
C. sinensis 953 1,156 1,088
P, tenuipes (Larva) 398 0 146
. P, tenuipes (Pupa) 285 169 181
Cystein C. militaris 371 322 330
C. sinensis 0 78 52
P. tenuipes (Larva) 3,423 2,569 2,881
Torosi P. tenuipes (Pupa) 3,539 3,060 3,108
yrosine C. militaris 845 693 717
C. sinensis 435 791 672
S} C. sinensiss @Ee) ALY ¥ Car 88~264 mg/ E3] P tenuipes®] 7% ©E U 22 TS JERHAC v
100 g0 2 AFEHF 1) FA) = o ﬁlt Al Fel Hukx o W A B28120 C osinensis?] 7§ HEo] UE %
z Hlzae Zolus Aolulsl 4z uasdoy F shzel wale] 30 Mol 75 W) AEE we B ek
WellA A3 o] B2 e, °L*-°], FIRTE FEFo] ) Ho| Eolalled ol thE oW ¥AF} vwse 7t
£ E2 Aol Feol 7F 4£% EAske F7)HolnoH 2o geFo| Y.
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Table 6. continued

A EHE3|A) A 35 E A 1F (2003)

. . ) Content(mg/100g)
Amino acid Species
Fruiting body Host Total
P, tenuipes (Larva) 1,376 1,738 1,605
. P, tenuipes (Papa) 1,299 2,331 2,226
Valine C. militaris 1,108 1,016 1,030
C. sinensis 1,018 1,179 1,125
P, tenuipes (Larva) 328 353 344
.. P. tenuipes (Pupa) 316 847 793
Methionine C. militaris 176 184 183
C. sinensis 111 247 202
P, tenuipes (Larva) 1,755 2,013 1,919
Lysi P, tenuipes (Pupa) 1,803 3,303 3,151
ysioe C. militaris 2,334 1,178 1,357
C. sinensis 1,140 1,359 1,286
P, tenuipes (Larva) 905 1,250 1,124
Isoleuci P, tenuipes (Pupa) 863 1,763 1,672
soleuetne C. militaris 711 787 775
C. sinensis 660 789 746
P, tenuipes (Larva) 1,415 1,880 1,710
Leuci P, tenuipes (Pepa) 1,341 2,838 2,686
euctie C. militaris 1,052 1,053 1,054
C. sinensis 1,054 1,251 1,185
P, tenuipes (Larva) 847 1,201 1,071
. P, tenuipes (Pupa) 816 1,944 1,830
Phenylalanine C. militaris 742 752 750
C. sinensis 624 947 839
P, tenuipes (Latva) é7,986 31,122 29,974
Total P, tenuipes (Pupa) 27,514 39911 38,653
C. militaris 19,927 20,233 20,185
C. sinensis 18,084 19,256 18,865
HIERZ A Xt =N
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Fig. 1. HPLC chromatograms of cordycepin analysis.
A: Standard, B: C. militaris, C: C. sinensis, D: P. tenuipes.
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Table 7. Cordycepin content of four kinds of Tochukaso

) Cordycepin (mg/100 g)
Species —
Fruiting body Host
C. militaris 448 238
C. sinensis 30 19
P, tenuipes (Larva) 54 32
P, tenuipes (Pupa) 26 20

7V 4 dEkel Al Jebstew 2R FEE oot f
Ak Zgkoldnt, FEAl e C militaris7h 5,324 mg/100 g
o7 s FUAL, C sinensis7} 1,098 mg/100 g &2 7H
sk}, Bl SRS Cordyceps 8 30| P tenuipes K
t} wA BAHO C militaris®] 7% 889 mg/100g<, C.
sinensis®] ¢ 845 mg/100 g& YERUTE o271 =
Efod stak fAKste] C omilitaris®] 735 833 mg/100 g
S, C sinensis®] 739 1,704 mg/100 g& VERASI T dpbd
e g FAE BE FFskxA vmA fAlsHA
Ueh} o8 71523 P renuipes] 79 1,614 mg/100 g,
HU 7S 715323 2% 1,949 mg/100 g%, C. militaris®] 73
$ 1L,179mg/100 ge YERRNA 2™ C sinensis] 35+
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AgS YeEpdth SREAE AZE Y] A, FolE 7]
T2 P tenuipes®] 71T EA15HA] 2= AOE e
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o= AHMS AR 4 o AZHEY. Cunningham 5
o) Aol wEW C militaris AAMMUA] cordycepin THEgFo
25~100 mg/L medium®| AT Ao} Blwy wf AAA] e
7155 A YR} cordycepin ] Eohe AL &
2~ o)

T AT

Q ot
=
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328 AHAY 71F2 EFIH FolE |F2E P
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o} Hxzte] FHo| ¢t AAEHUY. C sinensisS] €&
F3E T (39.6%) THE AEHT 2.5~7 WiAE =3¢=T
Bioggo) 7ele Aoz AZE(Y. AR F 25
wiz $HeES C sinensis®t C. militaris7t Z+Zt 25.8%<}
75.1%% Vepdtt, ZAM RS C. militaris7} 3.9%21¢ B
3 C. sinensise= 103%= Ve 50 wgt JFek 2o
7 U95S & F U B qFF C osinensiss THE
FZol Hlal ZF(Ca) TFo]l FAAR, FEFe)o 75 ©
FZo) w8 < 30~75 MAE TFo] EA vebtl. vlE
9 AE C. militaris7} 308.9 TU/100 g0l RE=H] EF F&of )
sl oF 2 HiRE HFL FEOIUT AWt A4S AW
AL P tenuipes(RAN 71} 21.7%% 7V A UERGod,
EZ3AS P tenuipes(larva)’t 833%% 71} A Ve
g}, olumat e BRE JFFAA ofAMEZEL FRY
2k, FgAle] F4g o2 Yehgth. Cordycepin 32 C.
militaris®] AR 715 242 448 mg¥ 238 mg/100 g2 2
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