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of Ganoderma leucocontextum
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Abstract: To study the main chemical components and antioxidant activity of Ganoderma leucocontextum, Ganoderma
lucidum and Ganoderma sinense were used as control, a variety of analysis methods were used to analyze the nutritional
components, polysaccharides, triterpenes, total saponins, ganoderic acid A, amino acids, and trace elements of G.
leucocontextum. The scavenging activities of 1, 1-diphenyl-2-trinitrophenylhydrazine (DPPH) free radical and hydroxyl
radical (-OH) of G. leucocontextum extracts from different varieties were investigated. The results showed that the crude
protein content and total amino acid content of G. leucocontextum were 18.02%~19.02%, 113.61~163.51 mg/g, which were
significantly higher than G. lucidum and G. sinense. The main activity contents of polysaccharides, triterpenoids and
ganoderma acid A in G. leucocontextum were 0.99%~1.42%, 1.22%~1.40%, 0.069%~0.084%, respectively, which were
significantly higher than in G. lucidum and G. sinense. The content of total amino acids in G. leucocontextum ranged from
113.61 mg/g to 163.51 mg/g, and the contents of glutamic acid and aspartic acid were high. ICs;, value of methanol extract
from G. leucocontextum on DPPH and hydroxyl free radical were 0.13~0.19 and 0.54~0.89 mg/mL, respectively, showing a
good dose-response relationship, and its antioxidant activity was higher than that of G. sinense. This study provides a

theoretical basis for the comprehensive development of G. leucocontextum.
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RZ (Ganoderma lucidum) & ZfLHE Bl R &
KRAVEH, HFLE L S0, RESFEE, H
BB ¥ E M 8043 b, H v 82 Ganoderma
sinense Zhao, Xu et Zhang FIIR2 Ganoderma lucidum
(Leyss. ex Fr.) Karst.J&5¢TF 2015 P EZ5H ), H
AHRNALEA L IR DR, R PR T4
[ 254, EAEHTTLA IR . BRI . sME %
Hb o R GRS N 2 SaESER BRIz
Hb, REESHERT, 2L . Z RS, B
RSB TE R, R BADUMIE . V877 s | (EL%
A ARPUITFIE . PO A S E R

H A R 2 (Ganoderma leucocontextum ) VE M F&,
= PO R b X R 2 T i — DS, ETA T A
. PR L, CLASEI A Tk . BT, X
IRZ TR T 1z« TR, T F 1 RR 22 I ATsE
B, FEAER TP EOEN | Aot Kepss
LY VE U SEF5T . Zhao S5 M PRI R 225044
AR 3] 18 =G, (HIX el o 24 R L
ST, RXTH R R Z 0 FE ST . PRk
i, R2HA WEIESE 2 E, BABTERPT
AL B AE T, AH R R 2T EAE T R
S

PRI, ABFFELA IR RZ XA, IR 520
Z:7% , XF AP A R 2 A2 il oy b | AR TE e,
SN AR R 2 RLEE T AR SRS IRE .

1 MR5RE
1.1 MRI5{LER

FIRRZ | RZ 2R SRA S, FRAok
PO 1, AR R RSB & Z A
AR B 245 FIAE I sk i oY 0 S g S 2
fFLE BB W A R R 2 Ganoderma leucocontextum .
IR Z Ganoderma lucidum (Leyss. ex Fr.) Karst., %%
= Ganoderma sinense Zhao, Xu et Zhang A T 1
SR FRIARE . SPEICRIR . RETR AL AZR 1 Rb,
aliiz 98% DU b LSRR A R F 1,1-
TR - =ANFEIEIF(DPPH) Sy bral, i TeAk
AR A RO F] 5 R . pRESTR . 75 50 . BERR .
TRAMPAZR . RUEEUK . ZKAZIREN  s3Aall, gl T A=
R A RAE; O ks, 36 F Sigma
AN

UPT-1-20T {35 R 5B alikes ESHEAEY

A BRAF]; AX124ZH BIFEF53Hr R _LigBsedl
ILBSA BRSNS 7] BL10-250A M A IEVENL B
A A FRAN F 5 557 LC-20AB T30 AH (0354
HZAR B3 7] TD25-WS G 2UIHEL.OHL R
ISR B Z=ANARIT KA PR 7 T6 it e S840 al W43
YOG AR EREASIN AT B H] o

1.2 KWHE

1.2.1 RZHEFFRTEENE  KoaoeEES
HAEPRCGB 5009.3-2016 £t ZE 4 E SR ME &5
IR GBI RE Y45 IR 53 L e 2 IR EAR(GB 5009.4-
2016 B Ze A [ GEARE B T 3 i s YUY R
A A E 2= R E AR (GB 5009.5-2016 & 5h %4
FE SR A A B AR B A A S D15 RELAIS Py 5 T
Z I EPR(GB 5009.6-2016 & % 4= E it B &
R W A YUY T R e SRR [ AR (GB
5009.9-2016 £ ik 4 4= FE S bn . £ 5 v 38 A5 i i)
A YUSI; K 2T 4 & e I o 2 BRI AR ( GB/T 5009.10-
2003 FEMIZEE b HORLET 4 A0 e Y S IR S ]
EZ IREFR(GB 5009.124-2016 £ 5t % 4= E AR
B A S R I E YRS BT OT R AR R AR BE.
45 R EI 2 IR ERRKGB 5009.268-2016 £ 5444
FE AR £ Z o= a0 )=,

1.2.2 REhZPEENE RN S Eh
B N RO EZG M 2015 4R —58 ) R 2 i
SEJTIEHA TN ER, eI, S R 2 2RELIToK
HEWE(CH,,0) 1

1.2.3 R =l M Sl s A B R
FOE S B AR N RAGFNE 25 8L 2015 4R —%K)
e R 2 = RS I IR A T . d s
B, B = B LA SRR (Cy ) H,05) 7120

1.24 RZHEBRBEFSFENE SBTEElESs
A IE R AP (e Ik . BUNZS A Rb, & A
AEEEHRE, I 50% LEEHI AN 0.2 mg/mL I AZ
YEAF Rby ARfER. 53 0.2, 0.6, 1.0, 1.4, 1.8 mL
NS BT Rb, bl 205, AR, In AT
Bl 19 5% B -VKAS R 0.2 mL, /=4 0.8 mL,
$EL], T 70 °C KEINF 20 min, B B VKHE 5 min,
INAVKESAR S mL $25], UAHRART R 2s H, RSk
I LSRG REEE, 78 548 nm P LRI E G, DL
WG AN, X BESh B B R AR R . A58 RSy
F# Y=0.0039x—0.0044(R?>=0.9995) , M 5EHE T, B

E 1 FEMBRIE S

Table 1 The source of samples
i fn ETE 7EHb
GLC-1 HRRZ Ganoderma leucocontextum B
GLC-2 HRNRZ Ganoderma leucocontextum FEfET
GLC-3 HRNRZ Ganoderma leucocontextum AL
GL-1 Vi Ganoderma lucidum(Leyss. ex Fr.)Karst. FE T
GS-1 %5y Ganoderma sinense Zhao, Xu et Zhang FE e
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ERRFIAER 1 mL, ilA 50% ZB% 2 mL, B2 0.2 mL
AR T T, IR 2 il 45300 F v, H
CHETUAL, [RIVRERAE, D R REE, MR R ZR 52
H AR P A S BT Rb, AE AL, 1148, RIS
1.2.5 HPLCYEMERZ T REmR A FH REMR
A B RE 2 B PP AElY il ik o ik 21
A (YMC-Tridrt Cyg, 4.6 mmx=250 mm, 5 um), £E
#& 35 °C, F# 1 mL/min, KPS 252 nm, YERE R
20 uL. st A-0.05% BiR/KIEH, B-Z0E5. B
¥E WL A2 JF : 0~10 min, 5%~20%B; 10~15 min,
20%~30%B; 15~35 min, 30%~40%B; 35~55 min,
40%~60%B; 55~80 min, 60%~80%B., HX R 2 g
A PRAESE 5 mg, K EFRE, I EEECHT AL 5 meg/mL
REZTE APRHERR o 43 0K 25 R IBOAS [F e 5 R 2 1%
A XTRESL SR 20 uL BEFE, bR ERRZR . R MR
A I EF 772 S Y=6000000X—10097( R>=0.9991),
REW A FE 10~500 pg/mL i) 5 FAUEAT RAFLR
PEXR R, WRZREMEIR 0.5 ¢ T 10 mLELZEHEIE
JEA, A S mL B, SR 30 min, B0, B
TR, DS FERI, A LVEW, HHAE 10 mL 356
A, EREZIE, F75), IEHEWR, 0.45 pL fFLIERR
Ve, VES AR . KA IS AR 20 pL R
ME, SMRETTARZR A &R,
1.2.6 REREPPTEATEHENE  FREAE
FHARFE P R 2R 5 10 g, LA ZBE 200 mL, 5
AL 30 min, B0, TR FRRIZEL, G IFURWE, VR
TS, 15 R 2 B . S i AS TR R 2 F
PEEY . Ve BL A BE S 0.05. 025, 0.5, 1.25,
2.5 1 5 mg/mL 6 NV W4T DPPH H HH 2%
Ko ¥k A HH B BREE 100 .

SHIBAFWERYE | VoM 2 mL, 5
0.1 mmol/L DPPH FEEVs % 111 A LU R &
Y57 ZEIREEG N 30 min, BEEESR-TT ULARGGRE
B, T 517 nm AR IGE OGP, 10 Ao
25 FZHEL 2 mL FFEEAIA 2 mL 0.1 mmol/L DPPH H
B, LARIARE D7 PR EAS B W OGAEL, 100 A s
ASJECLHEL 2 mL RS, IOA 2 mL FREEAUR, . LATH]
D7 A EAS B OGAE, IC°0 Ao DPPH FIHH
RN

DPPH H Hi 2L 75 BR 5 (%) =( A —(Ape p —
A o) )/ A 5100

s A FRAS AL OGBS A g AR A
AW CAE s A g AL IO GAE

AFSIEL 2 mL BFRAE S 5 1.4 mL 6 mmol/L 14
H,O, {47, F#f 0.6 mL 20 mmol/L /KAZFRENFIT 2 mL
1.5 mmol/L FER WA AFLF, 8% 5], T 37 C
TN 1 ho FEREERSN- 0] WA EREES, 7 562 nm
WL AR, 10 Ao 25 FIZHFHAE R RE 2l
IR T, LAFIRE T ERAEAR B I G AE, 12k
Ay AR S B0 2K H,0,, PARIFE D
AERVEAS BN IROGIE, 100 Ao FRIE A I IETH IR
RE S HARTT =0

‘OH W& BR B 1 (%) =( A o= (A o~ A i) ) /
A <100

o A FRRES U IWOGCIE A g IRE SR ZH
AT CAEL A g A JRRZEL IR GIE
1.3 #IEAIE

K FH SPSS Statistics 19.0 A4 A T8I 53071, B
HEE 3 IR, BRDIEAREZE (X £5) 30, TLI0EL
#u % JH SPSS Statistics 19.0 #4775 2243 #H7, P<0.05
FHAEF B
2 RS9
2.1 BARZEEFRS S

REZNEZHETR, RNE SRR 28 I8
MRS Z R R 22 5, ATARYE R 2 TSk iy
FEBIEPE AT AN E FE RS S AN R X A T A T Y
IHEEVEN Y, iR 2 mTAGE H, BRI R ZA97K 5.
KAy KAk MABHT . B A S Rl
4.37%~6.68%. 2.50%~2.78%. 14.30%~20.05%.
4.25%~6.49%. 1.65%~2.03%, 542  HREAML.
HRRZFHEAN S EN 18.02%~19.02%, &3
FTIRZE(8.96%) . 32 (13.47%) (P<0.05), H 55—
Sk DL g oM R S A Y, ISR 20.3% . 7l
uh 21.44% ., FEWREEZE 22.75%2°20 P REZ F
YL SR B S ARZAERL, (BB R & TR
4 6.68%. T 4.5%, WAL T 3645 34.03%0 21,
AR = B PR R 22 oK 43 AHERYE . FAR T . BAUE
By 22 5 3 (P<0.05), Horp B b X [ A R 2119
IKGF IR G & AR, 43R 4.37%. 2.50%, FHEE
. MR 4E MR . BIER & Ehs, 55N
19.02%. 20.05%. 6.49%. 2.03%. Kk, ARRZ H
A S dE R, JE—FhE IR ) I,

#2 HARZM—EEFRNIT & (R £s,0=3)

Table 2 Nutritional components of G. leucocontextum (x £s, n=3)

P K53 (%) W5y (%) AR (%) HLEF4E (%) FLIEWI (%) SVER (%)
GLC-1 5.08+0.14° 2.78+0.08" 18.80+0.77° 17.02+0.68° 4.25+0.12° 1.79+0.06"
GLC-2 4.37+0.16° 2.50+0.09¢ 19.02+0.68" 20.05+0.53° 6.49+0.08° 2.03+0.05°
GLC-3 6.68+0.42° 2.68+0.06° 18.02+0.48" 14.30+0.28¢ 5.24+0.19° 1.65+0.03¢

GL-1 5.78+0.15" 3.78+0.05° 8.96+0.67° 22.47+0.78" 6.78+0.24° 1.85+0.02°

GS-1 4.65+0.19° 2.96+0.06 13.47+0.42° 15.48+0.44¢ 3.25+0.15¢ 1.96+0.05°

TE: ARRVING FREFROR AR R] R [R] 7 R 2 [ AE 235 22 57 (P<0.05); K3~ (Al
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AT LA B i o & 4.
22 HARZHZHE., R2FE ZHRRZHR AR
=00

REAARST I 2, Horh 20525 =R o2
REBEEWEENR S ZMARREZ PR, B8
T, =i R ZR A SEUNEFE 3 iR, AR 3 LA
B, ARARZ R =i M REZRR A SN 1.22%~
1.40%. 0.069%~0.084%, i FH i T &2 . K E
(P<0.05), 5 3CHRHGE —21 7 R RIS LHIIX 1)
FRRZZHSERE RS THBERZ(P<0.05), 1M
FARRZ P ERETER SR FZEIAR, =
AT AR G RE R A SRR AR
F(P>0.05), Ho P T X i A R 22 hi o B i
T, 8 1.42%; ZEREHL X AY B BT . i A R 2R
A SR, S9N 2.83%. 1.40%. 0.084%. LI I
LERAT AR H, 25 =D P R R 22 vh 20 A B

THEEA —EER, M. RZWM A SEEFSN
K, AT RefEk s U e b, =ik S A&
JRA AR AN [E] a3,
23 BRARZHIEBRR S 7

AS[E] 7 b 1 R R 2 P R R S e ANk 4 .
FH 2 4 0] DU, ASTA] = Hnd 1 P R 22 b ek o
17 Fha AL, S B2 & 5o 113.61~163.51 mg/g,
RBEETAREY 76.45 mg/g. 2 76.11 mg/g(P<0.05).
HA A SR & Bohery, A8 IR~ 16.12~22.62 mg/g, i
Fim TR 4.82 mg/g. $E 8.64 mg/g(P<0.05); H
YN R T4E IR, 28RN 12.02~15.61 mg/g, BE
TFTHRZ 4.81 mg/g. %2 6.51 mg/g(P<0.05); &%
I 1 & D 2 B2 P BB 2 1R, 4391 2 0.68~1.25 mg/g.
1.32~5.26 mg/g. 3 Prefhpy i R R 2 b B aE B IR &
A SRR T HIX, oA 163.51 mg/g, Hega R
FELZ WA o ASTR] = 1 R R 2 o 7 S R

#3 HARZMZH, BEH, i RRZMR A FE(+s,0=3)

Table 3 The contents of polysaccharides, total saponins, triterpenes and ganoderic acid A of G. leucocontextum (X +s, n=3)

P ZH(%) R (%) =it (%) REMA(%)
GLC-1 0.99:£0.02° 2.72+0.63° 1.22+0.18° 0.069+0.02°
GLC-2 1.24+0.08° 2.83+0.57° 1.40+0.09° 0.084-0.03°
GLC-3 1.42+0.04° 2.30+0.28" 1.25+0.07* 0.072+0.02°

GL-1 0.90+0.06° 2.84+0.61° 1.01£0.07° 0.054+0.04°

GS-1 0.12+0.05° 2.1940.21° 0.75+0.07° 0.032+0.03°

F4 ARRZHEAIER S 5 (x+s, n=3)

Table 4 Amino acids contents of G. leucocontextum (X +s, n=3)
- & (mg/g)
GLC-1 GLC-2 GLC-3 GL-1 GS-1
RITAHR 12.02+0.54° 14.92+1 .45 15.610.99° 4.81+0.59° 6.51+0.37¢
TR 5.82+0.24° 7.43+0.98° 7.84+0.36° 3.79+0.16° 4.03+0.26°
227 R 5.73+0.67° 7.28+0.68" 11.9120.45° 5.45+0.49° 3.62+0.54¢
BB 16.12+1.57° 20.41+0.79" 22.62+0.68" 4.82+0.29° 8.64+0.48°
HEmR 6.23+0.46" 7.73+0.85" 5.94+0.47° 3.53+0.38° 3.4140.32°
W& 7.87+0.35° 9.72+0.47 11.38+0.35" 7.25+0.46° 4.75+0.27¢
ot R 1.13£0.09° 1.25+0.58" 0.68+0.04° 0.48+0.05¢ 0.59+0.02°
451 T 7.48+0.86° 8.21+0.37° 10.82+0.46° 6.71+£0.77° 4.5140.19°
R 1.3240.36 1.58+0.57 5.26+0.79° 0.82+0.04° 0.8120.06°
SRR 5.07+0.28° 5.73+0.68° 8.22+0.27° 3.71£0.36° 14.52+0.98"
SEER 8.64+0.47° 10.1740.25 14.16+0.87° 5.79+0.26° 5.82+0.34¢
ik 2R 2.34+0.24¢ 2.5240.35¢ 6.94+0.45" 4.61+0.38" 3.61£0.28°
ESERN A 5.27+0.25° 6.56+0.17° 8.98+0.26" 4.44+0.36° 3.62+0.88¢
HE R 8.32+0.35" 14.06£1.57" 5.16£0.37° 7.41+0.58" 1.8240.36¢
R 6.51+0.32¢ 8.13+0.26" 11.52+0.27° 3.74+0.84¢ 3.61+0.26°
K% iR 7.75+0.45¢ 8.83+0.57" 10.44+0.19° 7.22+0.48° 3.6240.57°
HEZVA 5.54+0.87 6.69+0.36" 6.03+0.38" 1.87+0.28° 2.62+0.09°
AT S SR 40.1120.34° 47.81+0.51° 66.80+0.48" 29.00+0.33¢ 36.92+0.35¢
AR T AR S 73.05+0.56° 93.41+0.77° 96.71+0.44° 47.45+0.40° 39.19+0.33¢
SR 113.16+0.47° 141.22+0.66" 163.51+0.46° 76.45+0.37° 76.11+0.34¢
AR 66.20:£0.54° 80.85+0.66" 101.47+0.60" 39.78+0.35¢ 39.65+0.35¢
Wit R BRI B 0.35 0.34 0.41 0.38 0.49
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55 RS IER LUAEL N 0.34~0.41, 5552 FAR 2 L 4H
1el, B2iE T- FAO/WHO JIr&Hi iy 0.40 19 LB EP, 3 4~
FEHLI R R 2 2 (A AT A IR 5 R A R FLE
2= T A2, ULBH R R 2 o T e SR 2 B LE A4 AR
Xt IEIA8

AR E R E R AaER .. HER .
TR . SR . AR . 2% . ZRINEIR . iR
ZH AR, —AEA Y B, SO E AR G, 1
SEAERFHUAR R T T5 10 o AS[R] = s P A R 2
HR 25 FH &3 1R o e HLA 35 22 5% (P<0.05), A8 E K
66.20~101.47 mg/g, W 3 = T 752 39.78 mg/g.
2 39.65 mg/g(P<0.05), HhRVTHLIX 1 1 A R 224
JHE LM & e, 9 101.47 mg/g., HRNRZ FzZh
JHAESRR & 5 2SR BB T 50%,. Hirp K]
LB TRANAS S 1 I 1 R R 22 b & B A e A 24 FH a3
1, 2 Horh B SR T Y R AR IR 2%
A 57, WIRF ORI . /5 MUE SR BRI TIRER . 54
PR e — PP EE B A DI REME S IR, HA PR ph 2 hix
NG B DI HENOY, 3 i A [ PR R 2 G R 7
w, EIEZ N E R
24 BRARZHH RTRESH

WYy R TG X AR A0 A A A= BT RS 25
FEMVER, 8500 2 53R, RUFE-a8 & BT, 46
J I 2T 3R B B2 Sy, AT LA FIE T SR e 2
Im*, FARRZHFE OTE SEWNER S Pin, Bk S
ATEH, ARRZHEE 45, 2B EE, 550
914.25~942.56.575.18~807.25.380.00~465.35mg/kg,
W TIRZ(659.14, 496.15. 285.65 mg/kg) . £
(835.92., 378.82. 325.68 mg/kg) (P<0.05), MiAS[F] 5
FhRZHEE L. S EZERARE(P>0.05), NFH
FEHLE R R R B BRE R A 25 5, Hh R
HL X PR Z 86 . 85 & B, 50k 942.56.
807.25 mg/g; FEMEHL X A I P R Z B EE s, N
465.35 mg/g. FRIRZ BA SE5. =8, SEREe
MLEFEMEEE, vTDEE R TR AR
2.5 BRARZHIMEMNLIEMNE

SRR TS X AAAR S A R BT R EE R
AT, A5 R 22 S ot i F R 3 mT LS | 2 R
ZFhp, NP UEAFIR AR R R EE ) 128
TR B [ 3R COHDVE iRk . Akt

K H 5L, 2338 AR nY €28 sl R EY . DPPH i
HAT LA SR AS I v P4 St [ el S 1 v R B Ol
FI A R 2 I EER %) DPPH [ i3k 3L [ 3t
IHERRAE 1 FE 2 Fos. HIE L RTAEL FIRRZE
IRE B HEA —EnERR DPPH [H HAsRE Y,
AR EEAR T 2.5 mg/mL B, 72 BOR, FIRRZ )
ZL B RS . YRR EEAE 0.5 mg/mL Y,
ASTR] 7 1l 1 PR R 2 F s U X DPPH H H RE T
53R B 2% 65.02%~76.09%, 1o T-452(50.36%),
T IRZE(87.40%) K V(96.25%), BiHH 3 7= Hisr
R R ZXF DPPH H AL HAIRIERIEH . £t
AT AN W]y 1l 1 P R 2 RS I % DPPH H
FLIEBR A 1Cso fH M 0.13~0.19 mg/mL, o A5 I
X AR 20 1Cs, fH 5% K, 2 0.13 mg/mL;
TR 1Cs, {8 9 0.07 mg/mL; %8 2 1) 1Cs, {EH N
0.46 mg/mL; V. 1 ICs, {E°/ 0.01 mg/mL.

I 2 A, AR R Z XL A I A —&
MITERRRE J1, Hm PSR T4, SARZAEML, HOgBRGE
DI 5RE R R R AR OCR . YRR
UWETE 1.25 mg/mL B, AS[E] =4 5 Y R 2 F st I
Yy &F R R B TS BR R E & iR 3 46.87%~
59.98%, i T 482 (39.86%), KT V(75.30%) ., £
THEAS AN [R]7 1 (1 PR R 2 F s O X 3 5L F
L IE B R 1 ICs, {H N 0.54~0.89 mg/mL; 7% 2 [
ICs, fH°A 0.60 mg/mL; 52 1Y) IC;, {H 4 1.70 mg/mL;
Ve B ICso 1A 0.15 mg/mL. PA 45 S0 A =
2 HA e PR, S SR AL
3 it

PR 250 8 1 E IR o, il s o3 b
53 HAHL A &8N 18.02%~19.02%, HLLT 4375
A 14.30%~20.05%.  F1 A R 2 220Gl 22
WL i M R 2R A B AR5y o 0.99%~1.42%.
1.22%~1.40%. 0.069%~0.084%, B .75 T 42 | 7R
Z, HRARZ P EARER S EN 113.61~163.51
mg/g, HP A ZERANR [ 1A 2RI & BB, 4350 R
16.12~22.62 mg/g. 12.02~15.61 mg/g. FHRARZH
2y AL & 2SR B R T 50%. FIRIR
ZHEA S R SRR, BREMEEE,
B L5 . RS BB 914.25~942.56, 575.18~
807.25. 380.00~465.35 mg/kg. AINLEALIE S

®S5 HARZME FOTREE (x5, 0=3)

Table 5 Mineral elements contents of G. leucocontextum (X +s, n=3)

o i (mg/kg)
It R
GLC-1 GLC-2 GLC-3 GL-1 GS-1

Zn 37.82+0.52° 29.20+0.51° 41.40+1.02° 29.85+0.69° 38.50+1.22°
Fe 450.24+3.28° 465.35+3.75° 380.0042.21¢ 285.65+1.67° 325.68+4.56¢
Mn 37.82+0.68° 37.42+0.77° 37.50+1.26° 42.57+0.93* 24.67+0.25°
Mg 942.56+6.23" 914.25+4.45¢ 927.46+8.92° 659.1446.55¢ 835.9249.01¢
Ca 807.25+15.29° 575.18+7.97¢ 672.00+10.28" 496.15+13.74¢ 378.82+15.59°
Cu 6.92+0.18" 7.28+0.39" 8.84+0.86" 5.68+0.67¢ 8.34+0.74°
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