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The Analysis of Germanium in Ganoderma
. Basidiocarp Cultivated with Logs

Chen-Lan Wang
[Sumn!ary]

The spectrophotometric analysis was applied to determine Ge element quantita-
tively in 15 samples. The samples included 5 tree logs, § cultivated Ganoderma tsugae
, 4 cuitivated and | natural-growing Ganoderma lucidum.

The complexing reagents used for Ge analysis were Phenylfluorone {PF), with
PVA and CTAB as dispersants, and Quercetin sulfonic acid (QA).

The Ge contents in tree samples (ug/g) were found in the sequance as Ormosia
Formosana Kan (0.78), Machilus zuihoensis Hayata (0.72), Albizzia falcatario
Backer ( 0.58), Acacia confusa (0.55) and Castanopsis stipitata (0.13). The five cul-
tivated Ganoderma samples with higher Ge contents (ug/g) were found to be
G.lucidum from M.zuihoensis (103), G.tsugae from O.formosana Kan. {8.73),
G.ucidum from A.confusa (7.35), G.tsugae from M zuihoensis (1.20), and G.tsugae
from A.confusa (5.15) The Ge content of natural-growing G.lucidum was 9.33ug/g.

The analytical results described above (no sample of Glucidum from
O.formosana ) showed that the Ge contents of Ganoderma samples were positively
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affected by the Ge contents of cultivating tree logs. Besides, the Ge confent in
G.lucidum was higher than the content in G.rsugae grown from the same tree species.
Key words: Spectrophotometric analysis, Ge content, complexing reagent,
dispersant, tree log, cultivated Ganoderma.
Chen-Lan Wang 1991. The Analysis of Germanium in Ganoderma Basidiocarp
Cultivated with Logs. Bull. Taiwan For. Res. Inst. New Series. 6(1):7-
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BWEBEARE —MEEE » BGanoderma B
g BT (TR E T s (
IR EREEE - 1987 5 BIXE - 1981 ) » GEE
e BERENSERRERS RGN HAER

P BREPATE RS MBS  MESEESN
BAZ—~ ( ZEE » BYE» 1986 5 Koh-
da,etal,1985; Miyazaki &Nishijma, 1981 ) «
ERBRER - GRELENE  BhELE %
FRERREIE R FIE (AI55 1986

» HYHE —Bf > 1984 5 Nakagama,etal, 1987;
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cidum B > ERASARRAL B 4T84 R0
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L. FOEEARE ( EIRS 0 1989 )
(DB 578
FAEMI Acacia confusa Merr. )
PEEEINA BR( Albizzia falcatario Backer
ex Merr.)
EWBALERK Ormosia formosana Kan. )
W5 HE Machilus zuihoensis Hayata)
BIRKH(Castano psis stipitata Hay. Nakai.)
(203 L3RS TEHE A B TR B 2 B 2 BGano-
derma tsugae ( SRZE% - JRPWTAI002 )

(SieatEHEk (AAEH - BRNSH - 5
FiE > BRIAE) AT 2 B 2 B Gano-
erma lucidum ( R + $RIETAIO0L ) » B
FFFRE—E » DL LSRN 57 o

2.5 5 R R E(Burns and Dadgar, 1980; Az~
narrez etal. 1985 ; Ashton, etal, 1973)

Z&ALE(Ge01 ), 99.999 %6 + EMerck

# R {8 (Phenylfluorone, Cyg Hiz Os, MW.

=320.3) , EMerck

HRERRR(Quercetin sulfonic acid, C15HeO1o

§,382.3) » LA

B Z J# B (Polyvinyl alcohol, M.W.=72,000),

EMerck

Bt & B (L-Cysteine, MW.~121.1), Sigma

B AL+ K B 3 = 5 $ 8 (Cetyltrimethyl-

ammonium bromide, CTAB), EMerck

HELFEC (Ascorbic acid), E.merck

TiER F 2 FE #A(SDS, Sodium Laurylsulfate),

HZ=Nakarai 27

B » EMerck ; PEALBUCCL) » HEE—%

ER% > 37% » EMerck ; Bl - E—R

HRALH » RHE—R

PR E S (Ammonium phosphate, dibasic)
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SHRFR (ZFEH &M 1989
Burns and Dadgar, 1980; Ashton, etal, 1973;
Luke &Campbell, 1956; Donaldson, 1984 )

(iR B -

HRERT - MBS TNERATE ARG
¥R = R FE #8(double distillation) & ZBEF
(deionized) FEFE o

2 S HEEIR(100ppm X Sppm) ¢

FiREFBIE0.1441g:2GeO 3 (1 E120.1005:2
GeFTE) » IBH300mIFREYA » HFEREHEE 0
FREEKFRTEE] Liter » BN 100ppm (Ta/1) 2 8412
HENSI -

AR A10m1Z 100ppm GeRuEr » Nk
AREE200m] » B Sppm 2 FHEEIEYS o

bERIR(EIBPT AN :

(a)¥RBR0.02%—

1% B 7% B 0.100g =2 Phenylfluorone » {8 A
500mIZ BRI » A1A200ml FEIR2.0ml
B i o HTZERE  LTERES
500ml

(OHEEF0.001M—

FATETEE0.160g 22 Phenylfluorone » #0[F(a)
2T BREE S 00mIZ AR ©

. # 3 B 8 (Quercetin sulfonic acid) IE
(0.15%6)—

ffi T2 BEEY0.300g 2 Quercetin sulfonic acid +
BEF200mI BHA - M150mIZERA » FER2E
R > BLAZEATRE200mL

d.38 Z. 4B (Polyvinyl alcohol) ¥515(0.25 %)

FEE0.500g:2Polyvinyl alcohol » ¥H2200ml
BT - PR EE AR

e Bk AEEEEHISDS, Sodium Lauryl sulfate)
(1 %) —

75 1.00g Z Sodium Lauryl sulfate( fj#5SDS)
BER600mIFAP(~90T) » FHHAlH » kR
TEE100ml ( EK AT )

CRAL TS R ESHCTAB)EIRO0.9 %)

120.905:2CTAB + BA100mIBHEH » 41
A60mIZ ZEEEAN ISP EESE 2N - 1 alig
TARREZ=100ml »

g HBEEABUL-CysteineIEFIR(4 %) —

TEHR0.400g Z BBt EEL A 100ml 22 Bl X

» R EFERIER o (EFRMANES )
hABEIEI(PH=5.7) —
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HEBERR — @ 4%5.7 50 SRR — & 420.652 15 18
S00mIFEFH A

1§ 4 3EC(Ascorbic acidWEK(10 %)—

BE2.0pZ HEARC » IIA18.0mlZ A -
BRI EREE -

(2Nm e BE ¢

ZB\EF P A2 UV-VIS Spectrophotometer
FRIASCOL FZUVIDEC-650.

aPFEEHE—

() FIPV A R BHURI(Dis persant) —

FETERRL,2,3,4,5m] 2 S5 %SRS ppm) »
SHERSR25ml 2B ¢+ £INASmlZ6N
HCL,25ml:Z0.25PVAYSIE » Wiz - E3
B#20ml » FHNLSmlZ PFIEHO0.02 %) ROR
A ER2EFH25m] o BPKE30sec - B
#30min « ERAUV-VISOHEE » Rlem ez
BB - BTN 2 Q¥ (Blank Solu-
tion) » S AIEIE FRESE Z RIL LR - BLEE
%% 3¢ B (Maximum absorbance) & ¥ & I &
(0.2,04,06,08 % 1.0ppm) fi¢ B » g Hadhin
(standard curve 5{fECalibration curve) »

(b)iE FASDS S il —

FEREREN,2,3,4,5ml 2 S5 B B (Sppm) »
SrRNERS R25mlZ B » £HBE12ml > 10
LmlZ REFER » 2.5mlZSDSEH(1 %) B 1.5mlZ
PFIAH(0.02 %) » BLEMSAREE2Sm] - B8
10min. » FE FUV-VISH-IeEe8 # HIE B eee
+ 3 LI IR LB (Abs.max.) S SE R A B e
HHAR o

(CE FICTAB B i%8eHI—

FERERN05,1,1.5,2, R2.5ml Z$ B BRI
(Sppm) * ARIERS R25miz BIE » DA
R 10ml » 12.0mlZ 44 FEC(10%) » 3.0ml
Z 12N - 20mlZCTABISIK(0.9 %) » UK
20ml Z PFE#0.001M) » BINEBAREE
25.0ml o ¥k » #FE15min » FAEIERE WL
IR TR e B £ 85 BE(0.1,0.2,0.3,0.4,0.5ppm) {E B
» S RIERS o

BREFAPFSTRRZESEHMEL
(Sandell &Onishi, 1978)

bQAEME—

FETEREN.2,3,4,5m]:Z S5 1B  (Sppm) »
FRER25ml ZEHRF » AT SIS H(L-
Cysteine)5ml ° #2 & 3% & (PH=5.7)5ml + &
QA(0.15%)5ml » EIIFEEAERRS25m] - #%
B RERTHEIOn. - BEAUV-VISSE
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(I)H
. A
Qs ?,GE:X QA
X | (
oH

GeiQA= 152

C16H5 07505 H

QA (Quercetin sulfenic asid )

Bl #%THEPFATRRZECHRE

QFEMzEABRAE—
aBEFPF-PVA RS HEHAE ¢
Hrattpag - WIRE BRI FERETRY

BREBIAR20g » R4 ESOmIS P » WG
BABBEMNEYTECH 85P) » MEEAERE
600 CR#2hr » EREFERIKAL - BHBHERE
%+ MIA30mIZKERA » MI2ARILEC0T » BAIR
Pz IR{CIDEEHR » FVERET YR ISR - IR
SRIBEEZ BB PA2mi 15 %Ha SO4 (viv %) I8EZ
+ WA EAREERRP  BUNZNaOH B A%
PHE3.0-45 + JIHREKEZ2ER50m] < B10m]
RAGH » EF100mIS RSP » JIASOmIRE
R 10ml CClas » R Smin + i 5min » FFCCly

H* HCI(~9N)

Gel2 —>Ge™ 3G

Hz0 CCl4ZKER
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W—R » KEBA LREHEF » SUE25mIANER
o FAIA10mlZ6N HCHERSm120.25 6PVALS
B 3mlZ 002 % PFIER » BEIMAZREK  #
ZEE50ml - 3EE20sec » BT HE30min - FE
FAUV-VIS £ 68 B 7E504nm BERIE R ILEE »
AW A4S 2 22 5 H5#(Blank Solution) S SHR
° P EER (R MR IR ELEE » SRR 888
FE(ppm) RARSHF 82 Bug/p) ©
SErR ISR L R SRR T ¢
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FERPF-CTABE&EAIEH &R ¢

SR BalE ( B0 - BZ
FREE10g ) MR B3 2 HEHRRBBRIK
1l » 36 LUK R 15 %6 Ha SO4E TS IR1LIDERE

+ FBEPHE3.0-4.5%% » BIAREHNZERS0m]
ZIRALIE » R Oml FRALIK » 78 PSR ER R CCla
Y ¢ W 20ml 2 GeCly /CCI4IEIHE » LA
§27K(1 5ml) FEERCCy HFH2K » KEATRI0mIKIE
REBEDSOmIBET » AIAVit.CHEE(10%)4ml
» 12N HCI 6ml, CTAB #Fig(0.9 %) 4mi RPF¥&
K (0.001M)4ml » BB IMFAMBA » HBERE
50ml « IEEEEPE 1 Smin » F#506nm EFRIRIEE
) HEEEEE R BTSSR -

CHEFQARGHEIEHSR

TR AR » BRSOmIBH S
> BEAERBIL600TC » 2hriR - MR TRIR
1t o $ERALTURBA L OESEF(S0mD) » B
28R E o MR ISR EEE(Condenser) * E
A EFH(Reflux)BIHE » S84 5mld %H; SO4 AR
RS min + FAII0mICCl, R 15m1EREIRR(O0
T~5C) » #Biflhr - BERMNES - BREAIK
ke 0 BB Smin ¢ HREEHR/F - MCCL
J&» PISmIBRBAER—X » BLA10mIZEA
ERER—K » AARRZ25mIABIEL0.IN
NaOH ¥ PH EJEREZ5.5-6.0 » BASOmIE
f&ch » IMAL-Cysteine (4 %6)10ml » SRIFIER
(PH=5.7)10ml & QA ¥§#(0.15 %)10ml - Bl
B EZBS0m] - #R20sec. » EETRE B
FUV-VISA YN EE4 1 0nm BRI ERILE -

FEGH IR CRRZ BB B3 QR
WRERTE > EERERGIEERCCY FW2
HERFEE » N R B B B R 2 (LR R
EEDSEREFTIE

[CYsisimh e

a R B EE R B 4ppm-

FEFERE10mI 2 100ppm {FHEGeO, IBH »
TIA2gBRAEHR » EBF90 CHAEHEE s »
E AR I600 TRIE2hr o KT » L
(S Bh & 5 HERRANT » MHEAPFPVARR
FHETTHIRBERIRE » R AR o

bATHEgEIREF | ppm-

FiTE RIS miZ 100ppm IZHEGeO, ¥&IK » #
FEZ20m1(25ppm) © B210mlZ 25ppm EHIEE » I
A2gBREEHET 0 k4 (A z SEREBRE L HE
SHBET » RHISEEMES -

cfF¥ESEPEFO. 1 ppm-
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£ ER 10ml 2 Sppm B#GcO; B » HRE
20ml(2.5ppm) * B10ml;Z2.5ppm $IEHE + A
20gRFEREH » K778 » SR EATEINER -

= RREGH

1. 7 I B 3 5% i (Phenylf luorone B EPF)
B2 UV-VISEB BT E 34 « Bl
E54,8,12 & 16ppm > £ BIE0.5ml,1.0ml,1.5m]
B2.0mlZ B HEPF #H5(0.02 %) FEREE 25ml » FfF
AR R ER A4 S8 nm IR IR

PFE—HBKEBREZGenER2 0l - §—
{EGe(IV) i T T SR PP £ TR RSB & 54 » B
GePF-12(BI R Rz & mErE Pt

> PMREEEAE » B ARBIRHROS » HRLNER

Bk o IR S T B EGe- PR S5 5151
» HINEERRMEGe-PF S F2 W52 - WIS
ElE e

2. BEFIPF 3 2 S IR U o2 & 4R IATRIR
Bess » DR RS SE Y B B TR e
TERERAR ¢ AR A 2R - A PIFIRE
E4(PVA)  ESSDS)RE6(CTAB)

IR R ERPF-PVA-GE » BTSSR
504nm » PF-SDS-Ge B508nmifE ( F5EE ) »
PF-CTAB-Ge RIS 506nm » SZ3 g E

s B RAPVA RCTAB R BB PR FIS R 19+
SFERE(CER0.999)  TLISDS B AHSIFT RIS &
» MAEAA(ER0.952) + THFESRERHE
BT RRERE

3. 2 EHIQA AEHEE (Sulfonic acid) * &

M R PIEREE B
BIBHIIEAR - IEQARBIEISE S - BPFZ5-61%
s AP ER - ARREARBEHRZ A
) G R AAPF BT E M — 2T - FEFIQARE
TR B i AR R SRR R I R B B R AR
RS BRBETP  REEGRMRER
410nm FHBAEIERRHR A 2 {E30.997 -

4B HRERMA TISIRAT A A EARR
TRABREETIEE - Wit GIEEE
BRAR T S AR T R - (B2 - TESMAE
MHREZRSRE  ESREEEEZMME  JT
HEESh, Ga, Mo, Ti, SnE TR R TE - 2S5
T FIFEGeCL S F TSR B IREHCHER (OTN) »
B AE » ABHRCClaFitE » AR
2 Ge T RINHCIZRGeCls » ALICCIZETR

> B8 GeCla/CCLIBIEBLIKEIR » THGe
TEFVEEIAHE » BAOEEITYRE A « Ok » T
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DG E A Ge BRI BT F50E

5B A BRI S & Bz BARM RIEHEE
B BRI - BRI BOSA  EERRIATERS
TR - BIE 5 BB FAPF-PVARPF-CTAB2IE
BERHM o RIPFITRIE S EABCe B (ppm)
s BB SENEBEM P2 A Bug/p)
EREZ Ge BB RHRIERA LR R
AR » FHEMG o EEiRARMT

PF-PVA : Ge#EE=1.705 X B FLEE+0.007

PF-CTAB : GelEf~0.446 XI55 —0.008

ERFE SR EE TR TR S

BENHEMERETHSHEER ) » RN
GellBE(mg/1 or ug/ml) IFFIARBETR
HEE /| BFHERu/p)
=& ¥8 7 % B (ug/mlb) X 50m] X (50ml/
10m1) X(1/20g)
=$HIBIRIREE X 12.5(up/g)

BRI HER  BMSTER S RIER
BALER =35 > NS E > B
o He - BT TMERSESHRERTK

» TOEREE M &R AR 442 B+ 85T -

. 12500
T ]
7 16.0 ppm »
w
w
A IR B BE 5% e B
(ppm) (Abs.)
L -+1.250
4.0 0.56b
8.0 1.069
12.0 1.568
16.0 2.081
0.000 WL = 458nm
A 3 g g
k=3 S nm b=d S .
° s S 5
3.000 CALIBRATION CURVE
ABS CONC = K x ABS + C
K = 7.929
C = ~0.468
0.000. P
: ~a B oa B r = 0.999
o P © © ©
CONC.(ppm)

3. FRMEF)RERZUV-VISREOLS
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-0.600
.
w
7]
0.000
et i1 " |~0.600
5 g 3
& & nm 3
o o o
Sl VA IR WE L 1% & 5
(ppm) (Abs.)
0.20 0.107
0.40 0.231
0.60 0.356
0.80 0.470
1.00 0.574
B = 504nm

CONC

0.600.4-

ABS

0.000

CALIBRATION CURVE

= K x ABS + C
K= 1.705
C = 0.007 )
r = 0.999

4. HEFEPF-PVA R BFIRIE TR BB R i
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TR MRS BN E TR A IR

0080

0000

L . !
kN o g
w O o
4 S am 8"
S IR TR PR B R WA 5
(ppm) (Abs.)
0.20 0.252
0.40 0.430
0.60 0.560
0.80 0.634
1.00 0.651
BB = 508nm

s8v

0.800 T
]
°
ABS o
0.000 AN
© © 0o o L
35388 8
CONC. {(ppm)

CALIBRATION CURVE

CONC = K x ABS + C
K = 1.547
C = -0.152
r = 0.952
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}-1.500

~0.750

00sY

nm

S A AR W EE

(ppm)

0.
0.20
o.
0
(o]

10

30

.40
.50

W =

Hhe A ZE
(Abs.)
0.255
.479
.698
.913
.130

= O O O

506nm

1.500

ABS

0.000

A
N,
T t———
e o 0o o 9o ©
2N W R O
© o 0o o o ©
CONC,(ppm)

CALIBRATION CURVE

CONC
K
o

r

It

It

K =< ABS + C
0.446
-0.008
0.999
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1.750
0.600 4
ABS ABS
0.000 : >
1.00pp|0-750 o000 o NS
N Bk O ® O o
© 0 0 o ¢© =)
CONC.(PpPm)
BB = 410nm
+0.000
—0.250 ff7 175 TR U BT 158 Mg
8 S (ppm) (Abs.)
o nm 9
o ) 0.20 0.151
0.40 0.228
CALIBRATION CURVE 0.60 0.353
0.80 0.450
CONC = K x ABS + C 1.00 0.581
K= 1.783
C = -0.024
r o= 0.997
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K1 BFAEMZEEEST

PF-PVA E&RH PF-CTAB EfFE# "
gk om oM FEArE R, A iﬁjﬁ
= momow  Pow  sgax T EEH ren ek iﬁgéiﬁ = &

HEXBPM) gy EEe  pmy oo (vefd)

18 2 & 0.028 0.055 0.69 0.089 0.032 Q.40 0.55
BB 0.042 0.078 0.98 0.121 0.046 0.58 0.78
M & & ——s - -— 0.040 0010 Q.13 0.13
i % # 0.039 0.073 0.91 0,112 0.042 0.53 0.72
V BREmAR 0.030 0.058 073 0,095 0.034 0.43 0.58

» JR MRETTHM -
o RETEHS PO ERIEE » SEERFIEEIE -

6. R EEt  EfT AL BT HRIIER CTABRQASER R - HITRERIURLEL - 3k
BEEEESE MW RTIERFEREL 3RFEdz
& SRS 2517 5 ¥ Al FIPF-PVA + PF-

2 EEFEEZHESEIF-PF-PVAK

bR

REgmg L1 D1 N1 V1 T2 T2 W2 N-2 V-2 o o

EIPRJEET T 0383 0708 0574 0249  0.324 0454 0084 0348 0.483  0.601
FBEE(ppm) 0609  0.183 0985 0431 0559 0781 0150 0601 0319  1.03

BN EBRAT
hrEsE 761 229 12.3 539 6.99 9.76 1.88 7.51 389 129
(ug/g)
* HOSBHHER(-V) RS BRI
BREAGE 1-%E ) - - 0-1 R
" HIR SR -
£3 EETHERCHSEHN-PF-CTABE
i

REIFHE I-1+ o1 N+ V-1 I-2 Q-2 @-2 NK-2 V-2 o0-1
R 0567 0946 0756 0383 0365 0693 0130 0543 0245 0.621
HBE(ppm} 02584 0057 0329 0163 0.55 0301 0050 0234 0101 0.269
BirE BRAM
PrHESR 635 143 823 408 388 753 126 585 253 673
(ug’/g)
FEERITIRRR-V) BT RSE - BEEL.

EHTEEEE 152 ) 2SR Y - 01 REFARE
SRR SRS o
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®4 BEITERTHEEIT-QAZ
BR - - _ _ _ _ _ _ _ _
HEEE I-+ m-1 N-1 V-1 I-2 T-2 W2 N-2 V-2 01
FHEFRIE 0195 0083 0244 0145 0416 0213 0065 0198 0106 0.201
SHBE (ppm) 0.324 0.148 0.411 0235 0.183 0.356 0.092 0.329 0165 0.334
B B R
FzgEE® 810 870 108 588 457 880 230 823 412 835

(ug/g)

T BIEEIM -V TR ) 2ER).
BORERRYE 1-7RE ( 2 PRZEE - 0 REFARE
“ PR SR TFIONE -

EHPP-PYARPF-CTAB2HEE a2 418
ERENERSY Z SHRHAERIHEAR
BB LBREHE TR S - PF-PVARAEZE
H5E2HR  MPF-CTABZ&FEERD - HiHtr
HRER0s  WRHEIESAAPHE SR
=x:

FER | RN ERQe/p)

= {5V IR EE(ug/m) X 50ml X (50mi/10ml)

X(1/10g)

=$EVETRILEE X 25(ug/g)

A ERQARBSRIE HIBE - B
HIRARAT ¢

SEHE~=1.783 XN E—0.024

BRI ER ) TS ER (ug) » RIT
ARBE S

= SR B (ug/ml) X 50m1 X(1/2g)

=BG X 25(ug/g)

BERIBERIZOVRR  SEREEET
TR FHENESER(uye) KBS HFFEF
FA0T
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Z A0 ~95 %6 2R » SETBEEAE o A
BREFSFBANERR  MREETEHEE 6L

HER | BAEMER (/) k-
#*5 RN
TFHAEHILEE (ppm) B PF-PYABRERIGE Bz BB (ppm) * (B4R ( 6)
40 219 3.74 935
1.0 0548 0941 94.1
0.1 0.048 0.089 89.0

« 1R PF-PVA G2 TR NFE S »

m-fE B

L. ATERIERPF MMM REZ TR 8
=8 - FrERBEREEPVARCTAB 2% - ik
FI—RABRZ AR » PF-PVARHRAIGZ &
BE  9EPF-CTABFFIE A E © WESF B BT
0.02ppm Z i » PF-PVA E BBIE A &S
W EEF > MIPF-CTABRIFT#EO0.01ppm ©

HTLFEUPT-PVARBFEGY BERE
T HERE E PSR R I i B (U B TR PR ST
{RIE BTG iR BB B LR L BT
& DS st dr s S Eee o B EE AT
Y FBRERTEA S o Bt - THEAPF-
CTABEBRMANER D » HEAHERETE
BABZ WAL - THREE tHERs - TIPF-PVARIER
BT - TR AR B(E » BRRCTABRRIE
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B E(7.20ug/p) °

LM SHBERETAHERE XS
lug/g » S BRI RUBII S8 RIEHR
» REBEBEEMESREARE - HEiRsEss
B LUTHR B SEENHREs By
EHBRRARE  WHZRATMENE - i
» Az A E N RERESHEEST e —ARE -
ARG MRS R R RS B S
&5 -

AR B B(NSC-78-0409-B054- 15) 5
Sy o SIS o

51 FSTRR

EIRH - MES - BEE 1989 BoRMEES
FRERZME BENEEHHERAHRESNSC
-77-0606-B-054-01).

RHAFES 1986, ETHFTRAATR.
» AR ( AT ) 117
REE—BE 1984 $FMME. HealthTRFERT

(ABR ) 110.

EEST - EBES 1984 B SBRAE
HHEPEEE (-8 ). WPERTASR
B 17(2)25.

E5Y - Felp 1989 & (TESSEY
Adk ). 47020111

ERY - MES - W{IRE 1987 TEEERE
BF. 2149

ERY - BEAE 1986 PEZHETERREN
%t EREISRARMCE  38(3)189.

BFEARE - FEEE 1987 B ¥ E(Ganoderma)
BRAMERRZTE BEMRABREMNGESE
45 1-2.

BXE 198 ERERFEfRoEE BE
. 6 :2-5.

Aznarrez, J., P. Moneo, J.C. Vidad and F.
Palacios. 1985. Extraction-Spectrophotomet-
ric Determination of Germaium with Phenyl-
fluorone in  N,N-Dimethyl

(3R )

formamide

-19-

Analyst . 110:747.

Ashton, A., A.G.I'ogg and D.T.Burns. 1973.
Z.Analyst Chem. 264:133.

Bures, D.T. and D.Dadgar. 1980. Impro-
vements to the Spectrophotometric Determina—
tion of Germanium with Phenylfluorone
Analyst . 10575,

Burns, D.T. and D.Dadgar 1980. Improvements
to Spectrophotometric Determination of
Germanium  with Bromopyrogallol Red
Analyst . 105:1082.

Donaldson, E.M. 1984. Spectrophotometric De-
termination of Germanium in ores, con- cen—
trates, Zinc-processing products and Related
Materials with Phenylfluorone and Cetyliri-
methyl ammonium Bromide after Separation
by Iron collection and Heptane Extraction of
Germanium Tetrachloride. Talanta. 31:997.

Kohda.H., W.Tokumote, K. Sakamoto, M.
Fujii, Y.Hirai, K.Yamasaki, Y.Komeoda,
H.Nakamura, S.Ishihara and M.Uchida.
1985. The biologically active comstituent of
G.lucidum (Fr) Karst, Histamine release-in-
hibitory triterpenes. Chem. Pharm. Bull. 33(4)
1 1367-1374.

Luke, C.L. and E.Campbell. 1956. Photometric
Determination of Germanium with phenyl-
fluorone. Anal.Chem. 28:1273.

Miyazaki, T. and M.Nishijma. 1981. Studies on
Fungal Polysaccharides XXVII Structural
Examination of a water—soluble, antitumor
polysaccharide of G.lucidum. Chem. Pharm.
Bull 29 (12):3611.

Nakagama, N., M.Okada and Y.Minamishi-
ma. 1987. Protective effect of Ge-132 (an or-
ganic germanium cpd} on murine cytome-
galovirus infection. Chemotherapy (Tokyo).
35(7x546.

Sandell, E.B., and H. Onishi. 1978. Photomet—
ric Determination of Traces of Metals. General
Aspects, 4th Ed., John Wiley, New York.

Umezawa,l. and K.Komiyama. 1987. Suppres-
sive effect of organogermanium Ge on
vaccinia virus infection. Igaku to Seibutsugaku.
114(6393.



