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Useful components of Tuber melanosporum, Tuber aestivum,
and Tuber magnatum used as truffles
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Neul-1 Ha', Kyeong-Won Yun’, and Kyoung-Sun Seo'”
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’Department of Oriental Medicine Resources, Sunchon Nat! University, Suncheon 57922, Korea

ABSTRACT: This study analyzed Tuber melanosporum, Tuber aestivum,and Tuber magnatum, specifically the content of S-glucan,
amino acids, nucleic acid-related substances, vitamin C, and ergosterol. The f-glucan content was highest in T. magnatum
(20.54%). The free amino acid content was highest in T. aestivum, with the major amino acids being cystine, glutamic acid, and
aspartic acid. The total amino acid content was the highest in T. magnatum, the primary amino acids being cystine, glutamic acid,
and lysine. The content of nucleotide related compounds was the highest in T. magnatum (5.09 mg/100 g). The highest content
of vitamin C (10.15 mg/100 g and ergosterol (596.91 mg/100 g was found in T. magnatum, which had the highest useful
component content among the three truffles. Additional studies investigating the variation in useful components according to

collection time and growth environment are needed.
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2] Ay (Ectomycorrhizae)2 5-2] ¥2jof] FAshH
T (Fungal sheath)E ¥AJ3tal 35 AME Atolof] F
ate] SlE] 17 (Hartig net)S FATO=ZN EF W B

FREORVE ST

=, S3AEe] P E Bos, BEY §
£ 2 oy JRo F5E E; AE A sods)

(Smith and Read, 2010; Lee et al., 2021). Aol &
Ashs LBFZE F 10,000 oJFo] EEdE A=

dHA don Fee 1,900 9F WA T F24
HAlo] oF 35%Z x}A|she A0 E BV EI UTH(An er
al., 2020). 7L % E&Z(Truffles)S A<t (Ascomycetes)
of &l FAA7F Aol A= dukE el WAz}
g2] Astd Aot EYES 553 Fvet Fo
2 QI8 AFIPEA] MAl S s E BrE A 9o, 3§
A 02 EuFo AL Fof met A
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= TaE Jor, yio= SE
27t EoA de Awd 2SR IL Jth(Allen and
Bennett, 2021).

£ EelEol| &dl= Tuber melanosporum< Bt} &
o] st QAL 7hsal 7P tiEA] EYERE
A th(Bach et al., 2021). B3, T melanosporum
2 FFAAe] WY A o At A Y B
4#H 2 anandamideE 5313 9o WA 2™ LS
Sh= Ao g dHA o, Tuber aestivums 3}0|E E
g &) &atn 5YRY 997EA] g Aol FEE
(Allen and Bennett, 2021; Bach et al., 2021). T
aestivum>= AF A7} 7FsslH FEAHo] S a3t
7F e AE EdE F 7P B2 A &9E i
(Fratianni et al., 2007). Tuber magnatums F2 o122
of, 292 Wl vie | Tk GER = 2H Seko] =
< EQA T o2 EfE 2] A7t of

& Aoz d#A thBach et al., 2021). T magnatum
2 226 "7 FE AT 9EE TR
o] A AAEE FrrEH AFAE 93 B2 A7t
3 xo] gt}h(Zambonelli et al., 1999; Bertini et al.,
2006; Barbieri et al., 2007).

AA, EEL] Aito]l st wet Al et
H ArE @] dE oy, EHE TR wE
85 digt HHd At= vgkst AAolth
(Chang, 2006; Jeon et al., 2015). Wb 71 329l

=

EHER IHA T melanosporum, T. aestivum B T
magnatum®] B-glucan, oFv|=4F 2 vl g 58 &
Haje] B2 1be] olslohq 54w,

ME 2

M=

2 AFAM ARE EfES 5 A TR
A 2019 129 ANHATE Tuber aestivums}t A2 FEALEA
TN RS Tuber melanosporum®}; Tuber magnatum
g A3 wskow, AAT AAA B ARIPAAATL
A AT AlFE 72°Ce 2AR YEL 5 5
2 nslel AR AHgan,

Ao AHE FF % 248 &7, chromatography-&-

S o} Aok Ui e 5FAFS ARESII T
B-Glucan &4
B-Glucan &2

B-glucan

Megazyme kit(Mushroom and Yeast
Assay Procedure K-YBGL, Megazyme,

Wicklow, Ireland)E ©]&3}] #2938} th. B-Glucan T
2 total glucan $FS 73 T a-glucan TS A<k
o2 ALlelATt. Total glucan 32 100 mesh= &
e Al 100 mgoll 37% HCI 1.5 mLS 7F8kaL 30°Ce
A 45 22 Jallsisitt. Eeld A8l S/ 10 mLE
7Fsted 100°CollA 2 Al 7FE g & Wil Wy &
2 N KOH 10 mLE 7FS}3Z 200 mM sodium acetate <
ZFAS AREEte] 100 mLE F&3t. FE8E AE9
45 0.1 mLel exo-1,3-B-glucanase2} B-glucosidase S
0.1 mLY 7}3te] &3ttt Aok 24 acetate &5
A 0.2 mLE 7Fstal, D-glucose= D-glucose 0.1 mL<}
acetate 4= 0.1 mLE 78t T3 & 40°CollA 60
£ Fok wkEAIFTE. wkgolo]  glucose  oxidase/
peroxidase mixture(GOPOD) 3 mLE 75l 40°CollA]
20 # ek ¥k &, 510 nmollA FHEE G5
a-Glucan 100 mesh® #3 A& 100 mgel 2 M
KOH 2 mLE 7}slal 20 #7F w9kslsict. o|F 1.2 M
sodium acetate buffer 8 mL®} amyloglucosidase 5
invertase 0.2 mLE 7}3}] 40°CellA] 30 #7+ vESAI T
. HEgolo] A5l 0.1 mLell 200 mM sodium acetate
buffer 0.1 mLe} GOPOD 3 mLE 7}s}aL 40°CollA 20
#7F W8 % 510 nm F3 =04 S48

TMoto| At BN

TAolu) At ShS Strydom@F Cohene] HHS &
slod 2231 th(Strydom and Cohen, 1993). A& 0.5 g
< 7HrEslg Aol #Hska 6 N HCl €9 10 mLE
7FeE & 110°ColA 24 A17F &3t 7Hsliste] A2 o
< stk dalEEle AsdE 50°CollAM F=
skl b 25 ehds] SErZl = 20 mM HCI(pH
2.2)S AE-8ke] 5 mLE 483 T2 0.45 um membrane
filter® {3tttk Y& F ko Agilent amino kit 2]
oFo 2 FEASH A7l & AJFLH O Tt Aot
Ak SHES integratorol] o]3F QR-EFW O T AR
S, HPLC #4272 Table 13 2t}

F2lota| it

frelobr) izt $H-S Ohara and Ariyoshi®] WS &
83l HAJ5FtH(Ohara and Ariyoshi, 1979). A&
0.5g2 &l =7F+= 718FL homogenizer(T25D, IKA,
Staufen, Germeny)E ©]-83te] wi|slAt). vlfst A&
S wH-HEAA 10mLE AE3 o= 3,000 rppmeil A
30 7+ 4 E28IAL 0.45 pm membrane filter(Millipore
Co., Burlington, Massachusetts, USA)E ©] &3} o=}
ATk, o7k oJo 10 mLel sulfosalicylic acid 25 mg
= 7Fste] 4°CollA 4 A17E F<F AEE £ 50,000 rpmel]
Al 30 27+ A4l ste] whald

A

I=PS|
= |

i

il 58 A AT YA
E2E A5N2 0.45 um membrane filter2 o] 2}5to] A]
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Table 1. HPLC conditions for the analysis of amino acids

Table 3. HPLC conditions for the analysis of vitamin C

Item Condition

Item Condition

Instrument Agilent Technologies 1200 Series

Detector Agilent Technologies 1200 Series DAD
Column Poroshell HPH Cy, (2.1 x 150 mm, 4 um)
Column temp. 40°C

A : 10 mM Sodium phosphate Di-basic : 10 mM
10 mM Sodium tetraborate 7H,0 = 1: 1, pH 8.2
(Adjusted with phosphoric acid),

B : Acetonitrile : Methanol : Water = 45 : 45 : 10

Time (min) A (%) B (%)

0 98 2

5 84 16

Buffer solution ’ 7 28

13 60 40

15 40 60

15.1 10 90

17 10 90
Wavelength UV 338 nm
Flow rate 0.35 mL/min

Injection volume 5uL

Instrument Agilent Technologies 1200 Series

Agilent XDB-C,; (Method development kit)

Column (4.6 x 150 mm, 5 um)
Solvent 0.05 M KH,PO, : ACN = 60 : 40
Column temp. 28.8°C
Wavelength UV 254 nm
Flow rate 1.0 mL/min
Injection volume 20 L

Table 4. HPLC conditions for the analysis of ergosterol

Item Condition
Instrument Agilent Technologies 1200 Series
Column Agilent XDB-C,; (Method development kit)
(4.6 x 150 mm, 5 um)
Solvent 98% Methanol
Column temp. 28.8°C
Wavelength UV 280 nm
Flow rate 1.0 mL/min
Injection volume 20 L

Table 2. HPLC conditions for the analysis of nucleotides
related compounds

Item Condition
Instrument Agilent Technologies 1200 Series
Column Symmetry C,; (4.6 x 250 mm, 5 pm)
mM phosph: ffer (pH 5.8) :
Solvent K pMziﬁalit)el l21956: ;p o
Column temp. 20°C
Wavelength UV 254 nm
Flow rate 0.4 mL/min
Time (min) A (%) B (%)
0 95 5
Gradient 3 100 0
12 50 50
13.5 50 50

ot

fdo= e, fFEohr=4t 2 integratorell
ogt o) FEFHOZ ALleltE. HPLC(1200 Series,
Agilent Technologies, Santa Clara, CA, USA) XA
Table 13+ 7t}

(]

=
B2 42 2HE AR 05 g2 F& SR/
T 50 mLE 7tste] FE3 F 100°Ce] F27Z0lA 1
7 AA AT A" FEA0E 30 27F vortexingstal

AoA SE3S] Wk T ofgste] Bl ARSI
HPLC A%

Vitamin C 2

AE 1 g& F8l 10% WERIMENS Tlska 5
sonication 3FATh. 1 & 5% HWEIAL-AS ALL5}
mLZ %83+ F filter paper(Advantec, Tokyo, Japan)Z
Fate] FAoll ARS-5I ). Vitamin C] Tk o EEH
© = ALkl om, HPLC #4371 Table 33} 22t}

'&HE
2 2N

T

Ergosterol &4

AR 1g2 Fs| deke 20mL, 2242|289
40mL & 90% FAEPEEEN 10 mLE 718kl 30 27
sonicationdt & 85°CollA 45 7+ 3755 sI3ict. &7
T A8E st 4k 80 mLE lshe] Ei )
AgEgst & AsS FHasloh o2 H3H L 3
E3 & 1 N KOHE o]&ste] =t A5t 3
g FAsITh. AR FFEIIEFS ]85t
ANTS AFAIT|IL 40°CAA Hd FFAIZ 5 HEE
5 mLE 718t Ho] Alg-8d o2 33T}, Ergosterol $F
Fe FREHeE AREIen, HPLC 4%
Table 49} 74t}

—

= B

A3 A= SPSS(Statistical Package for Social
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Science, version 25, SPSS Inc., Chicago, IL, USA)E ©]
gstoler, 33 wES SAYS HdpLEsda
(meanstSD)E  FA|BIATE. A|E7F] §-9]F¢l Alol=
Duncan’s Multiple Range Test (DMRT)Z 525 5%
(p>0.05)0l1 4 AZ5sk3drt.

eI~

B-Glucan &2

EHEE A== T melanosporum, T. aestivum 2 T.
magnatum®] B-glucan &% 4] A= Table 59} 2T},
T melanosporum> T. aestivum®] B-glucan T2 2zt
5.81%%} 6.17%=% B = QoW | T. magnatume= 20.54%
2 FA4EAUT. B-glucan o] 7P =4 e T
magnatume= AF AN 7L oj#f 9] AAL P omvt 5
HE Rog d#A 9lom, p-glucan FHEFo] YAl VERS
T. melanosporum+= E&ZE % 7P diEAQ] FEo=2
24 Jck(Bach er al., 2021).

B-Glucan> TFEFO dFO0E F=2 FFHAl T

Table 5. P-Glucan content of Tuber melanosporum, Tuber
aestivum, and Tuber magnatum

Samples B-Glucan (%)

T. melanosporum 5.81+0.12"b"
T. aestivum 6.17+0.14b

T. magnatum 20.54+0.46a

YAll data were presented by meanststandard deviation.
®Mean with different small alphabet letters (a, b) are significantly
different at p<0.05 by Duncan's multiple range test.

Sk, Al Z Ao =2

a7t = Aoz 4#A UtH(An er al., 2021). 2F&-
2 AREEE FA, ALY B-glucan TS Bl
3 A3, 247F 16.21%9F 17.50%2 YERA 2 Ae]
T. magnatum®] F&HAQ] JA] 4Ht 52 B-glucan
shFS- YERATH(Cho et al., 2013). W2 T, magnatum
= WAl Fa AP EFA B-glucans oFF 3t
o, 35 "2 AFEA] &8 W ol AT

Table 6. Total amino acids content in Tuber melanosporum, Tuber aestivum, and Tuber magnatum

Contents (mg/100 g)

Amino acids

T. melanosporum T. aestivum T. magnatum
Aspartic acid 613.83+83.93c” 914.32+38.71b 1,477.47+80.52a
Glutamic acid 770.39+130.57¢ 1,133.52+11.66b 2,340.67+19.44a
Serine 337.22+43.36¢ 434.21+15.62b 725.42463.06a
Histidine 244.29+33.48¢ 365.26+6.42b 747.37+61.77a
Glycine 310.82+41.51c¢ 583.97+26.82b 748.38+61.38a
Threonine 326.38+40.83¢ 469.45+1.30b 785.28+19.96a
Arginine 324.54+42.18¢ 632.81+15.83b 829.80+72.92a
Alanine 488.01+67.81b 467.48+12.04c 933.74+37.30a
Tyrosine 231.25+32.47c¢ 511.08+6.96b 623.54+32.02a
Cystine 1,671.01+171.39b 1,446.92+66.68¢ 3,770.67+530.34a
Valine 333.19+39.40c 411.86+2.05b 828.07+6.36a
Methionine 156.03+21.75¢ 193.00+15.31b 400.46+26.72a
Phenylalanine 229.08+27.72¢ 330.02+4.97b 504.23+17.49%
Isoleucine 323.04+39.80b 329.98+0.42b 623.57+15.56a
Leucine 372.83+47.60c 474.58+13.87b 774.96+56.22a
Lysine 546.15+60.18¢ 1,005.86+33.19b 1,656.86+153.45a
TAAY 7,278.06+923.98¢ 9,704.324271.85b 17,770.50+1,254.51a
EAAY 2,530.99+310.76¢ 3,580.01%77.53b 6,320.80+357.53a
EAA/TAA(%)? 34.78+0.15b 36.89+0.10a 35.57+0.37ab

YAll data were presented by meanststandard deviation.
"Mean with different small alphabet letters (a, b, ¢) are significantly different at p<0.05 by Duncan's multiple range test.

9TAA, total amino acids.

YEAA, essential amino acids(Threonine+Valine+Methionine+Hsoleucine+Leucine-+Phenyalanine+Histidine+Lysine).

9EAA/TAA(%), essential amino acids/total amino acids.
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Table 7. Free amino acids content in Tuber melanosporum, Tuber aestivum, and Tuber magnatum

Amino acids

Contents (mg/100 g)

T. melanosporum T. aestivum 1. magnatum
Aspartic acid 86.85+24.06"c” 311.48+32.67a 208.26+5.79b
Glutamic acid 160.87+31.47b 560.44+97.74a 42.78+6.74c
Serine 76.25+£2.21c 155.82+30.98a 152.18+0.37a
Histidine 40.70£6.31ac 151.09+30.61a 97.27+0.65b
Glycine 47.38+9.06¢ 175.43+48.87a 95.81+0.89b
Threonine 45.02+80c¢ 169.16+28.80a 124.21+1.85b
Arginine 66.3219.62b 258.42+49.78a 255.12+0.96a
Alanine 169.22+4.37¢ 251.47+42.40b 540.48+4.23a
Tyrosine 31.22+6.60c 126.96+23.47a 95.01+£0.97b
Cystine 252.50+13.33¢ 726.68+181.02a 546.26+7.07b
Valine 65.62+7.86¢ 180.53+24.97b 270.79+1.96a
Methionine 32.36+2.86¢ 84.50+16.59b 116.51+3.19a
Phenylalanine 28.70+6.05¢ 107.20£19.14a 70.15+1.16b
Isoleucine 60.97+3.51c 130.05£20.32ab 140.90+1.34a
Leucine 42.29+9.80c 164.81+33.73a 119.95+0.62b
Lysine 50.48+11.75¢ 279.05+70.28a 124.86+6.27b
TFA® 1,256.75+148.11c 3,833.08+751.36a 3,000.54+5.09b
EAAY 366.14+56.13c 1,266.39+244.45a 1,064.64+3.21b
EAA/TAA (%)e) 29.07£1.04c 33.05+0.10b 35.48+0.05a

YAll data were presented by meanststandard deviation.

"Mean with different small alphabet letters (a, b, ¢) within same rows are significantly different at p<0.05 by Duncan's multiple range test.

9TFA, total free amino acids.

d)EAA, essential amino acids(Threoninet+Valine+Methionine+Isoleucine+Leucinet+Phenyalanine+Histidine+Lysine).

9EAA/TAA(%), essential amino acids/total amino acids.

TAooto| ok B

T. melanosporum, T. aestivum R T. magnatum® 73
obp|=Ab e A A= Table 63 72Tl Aspartic
acid, glutamic acid, serine 5 % 1659 olv|izAto] HE
ATk T melanosporum® FL OF|=4FS cystine
(1,671.01 mg/100 g), glutamic acid(770.39 mg/100 g),
aspartic acid(613.83 mg/100 g) =02 =/ Yepton,
T aestivum® T8 o]k cystine(1,446.92 mg/100 g),
glutamic acid(1,133.52 mg/100 g), lysine(1,005.86 mg/
100 g) =02 =A YEFTH. T magnatum® 8. o7
=2k cystine(3,770.67 mg/100 g), glutamic acid(2,340.67
mg/100 g), lysine(1,656.86 mg/100 g) =& =4 ek
wth. & Aol At SRS T magnatum®©] 17,770.50
mg/100 g= 7P =4 Yeb o™, T melanosporum®)
7,278.06 mg/100 g= 7P W TS JYERHATE 2
T "ot 8 FOo= U#Xl threonine, valine,
methionine, lysine, isoleucine, leucine, histidine, phenyalanine
9] F e T magnatum®] 6,320.80 mg/100 g2 71
A e o™, T melanosporum®] 2,530.99 mg/100 g

k)
b
>
pi
o
tlo
&
R
9
2

2 /b e B
Z A

A HEOR AMEEE ZOR AW KL, Folo| 7
otrl At ghake vlmB S A%, £3e) Aol

=AF ShEES 11,326.01 mg/100 g, DEolm| it dhake
5,107.58 mg/100 g, F2 op|=4ke glutamic acid,
lysine, valine®.Z UEPE O™ (Kim et al., 2017), 4°]<]
% Aot S 6,074.74 mg/100 g, BFol) e
AF SFEo- 4312.32 mg/100 g, FL oF) =2 methionine,
glutamic acid, glycine®Z YEFITHKim ef al., 2018).
2 AFEH T magnatum® ZF F/3ohn| =itz Haroln)
AF ghpo] Aol Hi, Folioh =4 vEres
gkt

fe2|oto| it B

T. melanosporum, T. aestivum 2 T. magnatum® 52
oba| At B 4] A= Table 73 . fElobv| =
b gk B4 A3}, aspartic acid, glutamic acid, serine
T F 1659 ofr=ste] AEHJTE. T melanosporum®]
T2 FElop] Ak cystine(252.50 mg/100 g), alanine
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(169.22 mg/100 g), glutamic acid(160.87 mg/100 g) <=
o2 = YehtoH, T gestivum® FR op| =ik
cystine(726.68 mg/100 g), glutamic acid(560.44 mg/100 g),
aspartic acid(311.48 mg/100 g) o2 =4 YERITH T
magnatum®] T8 o] =ik cystine(546.26 mg/100 g),
alanine(540.48 mg/100 g), valine(270.79 mg/100 g) =&
2 A Uetsth & floh At @S T aestivum©)
3,833.08 mg/100 g% 7Pd =A Wbk O™, T. melanosporum
°] 1,256.75 mg/100 g= 7F¢ @& fEjopu| =it s
UeREE. 2 5 obriegt 8 FoR dExl
threonine, valine, methionine, lysine, isoleucine, leucine,

histidine, phenyalanine®] & %2 T aestivum®] 1266.39
mg/100 g= 7P =7 Webt o™, T melanosporum®)
366.14 mg/100 g= 71 w2 Fpolm b ghakg el
AT

AWH o g 2Fo] gk ofu|iilel] ]3] FEFS HEO
o WAS ZHukS- W& glutamic acid7} ThF -5 o]
ATHKim et al., 2017). £ AFNA FQ oju|iito g
ZHZ% glutamic acids®} aspartic acide FFEMIA YE
F AR (MSG-like)o- = WAl ZHUES e A%
o2 gHAYSH alanine> TS U= AECE UH
Z 2lth(Yamaguchi, 1979). A5 2] 808 AFHE 70
2 e B3, Wolwle] faopm| et ghEs v
Ak A, 319 F FrElobr At S 4,981.91 mg/
100 g, Frotu| 2t shafe 2,581.03 mg/100 g, +£ of
v =2F2- glutamic acid, histidine, arginine®. 2 UEFGO.
= (Kim ef al., 2017), To|MAle] F fefotn| =it g
< 6,626.92 mg/100 g, BFopn| At dheS 3,303.79
mg/100 g, T8 oAk glutamic acid, alanine,
aspartic acid2 WERSTHKim ef al., 2014). ¥ A4z}
o} vlaste] EE 3 £ F fElohn At o] 9]
Ao g v Yehgtou, 9 ofui2bo] glutamic acid,
aspartic acid, alanine S22 A Ueldth & &
AFHAAZ, S o) mE bt EE S FHst
o] F7F AES B BlatAo] 28 Ao 2 Arkdr)

T. melanosporum, T. aestivum R T. magnatum®] 34+
¥4d 2 FF 24 A= Table 83 . T
melanosporum, T. aestivum 2 T. magnatum 3% Z50
A 5’-GMP(5'-Guanosine cyclic monophosphate) o] 7
Z HAoH, T melanosporum® 5-GMP T2 1.64
mg/100 g, T aestivum< 6.12 mg/100 g, T magnatum-=
5.09 mg/100 g2 §F-& ehAict

ki S ArdRoRE wAle vt A 74
ke T8% doly, I =4 F 5-GMP7} 7HE

ok Bt YER AL 5-XMP7F 7P ke Bk el
Aoz d#A] Sth(Apostolopoulos and Gilbert, 1990).

Table 8. Nucleotide related compound content in Tuber
melanosporum, Tuber aestivum, and Tuber magnatum

5-GMP”
Samples
Contents (mg/100 g)
T. melanosporum 1.64+0.07"¢”
T. aestivum 6.12+0.12a
T. magnatum 5.09+0.52b

¥5¢.GMP, 5‘-Guanosine cyclic monophosphate.

®All data were presented by meanststandard deviation.

“Mean with different small alphabet letters (a, b, ¢) within same column
are significantly different at p<0.05 by Duncan's multiple range test.

g

Al A&7 AREEE dolwAl, o] ke E4
S MRS AR, HolwAle] 5-GMP T
93.48 mg/100 g, 3= 5.28 mg/100 g& YEbTh &2
A7FAZe] EEEe] tha W S UYES
AaHEA ] e Ax W Ak =0 mEbA Wt
= Aoz BydEd doj(Kim et al., 2014; Ko et al.,
1999), 3% 71z Wye] ge ELZE9] i 24
o] A7 Has Ao g FetEr).

Vitamin C &2

T. melanosporum, T. aestivum 2 T. magnatum<]
vitamin C $FF #-4 ZA3}+= Table 99} 22T}, T melanosporum
9] vitamin C %2 1.65 mg/100 g, T. aestivum-> 1.90
mg/100 g 2 B =N | T magnatume] 7% 10.15
mg/100 g2 AT, T magnatum] vitamin C
o] 71 =A Yo T melanosporum©] 71 2
Al rEbstt.

Al AEoE AREHE Ao® dEz 831, 5ol
vitamin C &S v &A% A3}, 39| vitamin C &
S 22478 mg/100 g(Cha ef al., 2004), Sol= 5.43
mg/100 g(Lee ef al., 2003)2.2 e} B A4 3}o) A
7+ =8 S e T magnatum BT} =AY W&
SHEFS UERITH webd AHFHA], 2 Sl e
o EfES st U AES T3 vl el
a3 7oz ddEr,

Ergosterol &2

T. melanosporum, T. aestivum % T. magnatum<
ergosterol 3 £ A= Table 99} 2T}, T melanosporum
o] ergosterol TS 331.41 mg/100 g, T aestivum
302.43 mg/100 g &2 A=A O™, T magnatum®| 73-5-
596.91 mg/100 g & BT}, T magnatum®] ergosterol
ol 7 =4 Ukt e w T aestivum©] 71 Sl W
Eptet

Ergosterol 78] AlEZ vt Exjsle SHEO| =R,
HIEF D& AFAZ=A 2e]Adol] =2A]7|H HEw! D,
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Table 9. The contents of vitamin C and ergosterol in Tuber mel-
anosporum, Tuber aestivum, and Tuber magnatum

Contents (mg/100 g)

Samples
Vitamin C Ergosterol
T. melanosporum 1.65+0.09"b” 331.4146.61b
T. aestivum 1.90+0.11b 302.43+6.10c
T. magnatum 10.15+0.33a 596.91+7.46a

YAll data were presented by meanststandard deviation.
"Mean with different small alphabet letters (a, b, ¢) within same column
are significantly different at p<0.05 by Duncan's multiple range test.

2 W3 Eo] ZEHE] D EE ergosterin®] 2L %E FHT}
(Schnurer, 1993; Krzyczkowski et al., 2009). =3+, &
T dadrt dow FRYHS AT = Hew o
H4 tH(Choi et al., 2006). NZF 21§, FgOZ AL
He Ao Ay wFgdolHAl, ZEWALS] ergosterol
FS B A, =R oA ergosterol
2 16.0 mg/100 g, ZTEHAS 293 mg/100 g& 2 X
Bk 9lo) (Krzyczkowski er al., 2009), ¥ A4} 3
EHZ9] ergosterol $Hgo] =55 RN £ A
TA 359 EHEFS o ergosterolS FHF-3FaL 9l
= A 0= AetEo], 3k ZZHER] D S-8AF 7ol
83 27 2 Ao R Azt

T. melanosporum, T. aestivum ¥ T. magnatum®| 5
A& A A3 B-glucan, F /3o =4k, vitamin C 2
ergosterol TFS H AT AMEEH 3F EFE FA T
magnatum| A 714 =7 UYehg o | & faoln| Atz
WAHE BZLE T gestivuml| X 7Y =& FHS 2
o ol 2 A3E viEe R 3% EYE T HAF
o &fE FEdE 8= T magnatum®] 7V A3
3k Ao 7 AGE )

=

ofN Rl ot mot

ol 1

A O
b | i

EHER AME-E= T melanosporum, T. aestivum 2 T.
magnatum®] 5732 912} A}, B-glucan, oFv|=2F, 8
24 22, vitamin C, ergosterol RS EAI3I .
B-Glucan &#H2 T magnatum®©] 20.54%= 714 =4 ot
Ebgth. & falotu] At SRS T gestivum®] 71 =7
Ueldom FQ ofuxAke cystine, glutamic acid,
aspartic acidZ UERSTE F P4 Sk T
magnatum®] 7V E=A UEREOH, FQ  opu|iihe
cystine, glutamic acid, lysineSZ Uelgt), Sitad &
A =2 T magnatum®] 1.64 mg/100 g2 7F =4 L
Eltth. 339 E#E T vitamin C2} ergosterol -2
T magnatumo|X 27} 10.15 mg/100 g, 596.91 mg/100
g2 7P EA JehdTh webA 3% EgE S T

2 d7dd= sH
d “EHERHEER)
Y A35(319106-05)” 33 AZe] YFRZ oo A=
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