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Analysis of inorganic elements in Russian Inonotus obliquus
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Abstract: To provide a basis of quality control and safety evalua-
tion for developing medicine and functional food of Inonotus
obliquus , 4 kinds of heavy metals including lead, cadmium, mer-
cury, arsenic and 18 kinds of microelements including aluminum
boron, barium, calcium, tin, cobalt, copper. iron, potassium.,
magnesium, manganese, sodium, nickel,  phosphorus,

strontium, titanium, vanadium., zinc in different color, different

part, and different products were detected by national standard.,
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and relative statistical analyses were also carried out. Results
showed that the contents of 22 inorganic elements in crude I.
obliquus products were higher than that in refined I. obliquus
products, while the contents of micronutrient in dark I. obliquus
were higher than the light one especially in aluminum, barium,
tin, iron, magnesium, titanium, and vanadium. The contents of
micronutrient in inside of I. obliquus were higher than that in
coat especially in aluminum, calcium, copper, iron, sodium, and
phosphorus. The contents of heavy metals in raw materials and
deep processing products of I. obliquus from Russia origin were
within the scope of the national standards. The microelement was
different depending on different materials. It ensures the
efficiency for development of I. obliquus.

Keywords: Inonotus obliquus; Wind dried [ruiting body; heavy

metal; microelement; color; part
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T 0 L R 5 4 S T AR T I T RE AR 2 I AT 4 AL B RO
T FCAt i A R TR A 4 R G AR L BB LB
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AALE - MOS %, KA WL #3850 A7 BR A 7 5
SAACE BRR 0 AL B L 0O LR < 3 B el KR
BRI 2 1R A R A F

LI N N2 R NI NN 7 NI R 7N 2 3
il BB BB LB PLLBE AR MEVR M. 1 000 mg/L, /K
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WEiE &
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HIRA
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(1) FEZSHRE G B 5 B 220 i 2 60 B 0, 6+ 90 Rt
iR el
(2) WASHE S B AR L FE RS
1.3.2 PR &e il M LG A TR H .
JCE LA M 26 4% Wk B2 A543 50 m ACBR IR —PT0 3K 1 R VA T
2 mLOFREL 10.0 g B K . M2 80 mL JK . il 44 5 R . F5 1%

1.2

1.3
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Table 1 Concentration and solvent of 22 mineral elements

TLH HpL W 1 HeRE 2 WHE 3 W 4 WS HePE 6 il
fil ne/L 0 2.00 4.00 8.00 16.00 20.00 R (5%)
K ne/L 0 0.20 0.40 0.80 1.60 2.00  EARTREMRYERIA M (0.5 g/1)
A ng/L 0 5.00 10.00 15.00 20.00 30.00 4R (5 %)
i ng/L 0 0.50 1.00 1.50 2.00 3.00 TR (126)
i mg/L 0 0.50 2.00 5.00 8.00 10.00 TR (5%0)
ol mg/L 0 0.05 0.20 0.50 0.80 1.00 T4 BR (5 %)
| mg/L 0 0.05 0.20 0.50 0.80 1.00 4B (5 %)
i mg/L 0 5.00 20.00 50.00 80.00 100.00 T4 BR (5 %)
L] mg/L 0 0.025 0.10 0.25 0.40 0.50 TH R (5%)
I3 mg/L 0 0.25 1.00 2.50 4.00 5.00 TH R (5 %)
il mg/L 0 5.00 20.00 50.00 80.00 100.00 iR (5 %)
B mg/L 0 5.00 20.00 50.00 80.00 100.00 iR (5 %)
I mg/L 0 0.025 0.10 0.25 0.40 0.50 B HR (5%0)
i mg/L 0 5.00 20.00 50.00 80.00 100.00 B R (5%0)
I mg/L 0 0.025 0.10 0.25 0.40 0.50 YR (5%)
=l mg/L 0 0.25 1.00 2.50 4.00 5.00 TR (5%0)
L) mg/L 0 0.025 0.10 0.25 0.40 0.50 TR (5%0)
Tk mg/L 0 5.00 20.00 50.00 80.00 100.00 TR (5%0)
£ mg/L 0 0.05 0.20 0.50 0.80 1.00 TR (5 %)
£k mg/L 0 0.05 0.20 0.50 0.80 1.00 TR (5%0)
il mg/L 0 0.025 0.10 0.25 0.40 0.50 TR (5%0)
> mg/L 0 0.25 1.00 2.50 4.00 5.00 fil MR (5%0)
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HIGMA 10.0 g FTIR 1AL 76 B 2 100 mL, LA ED ,
EARZE 25 mLIRAE R E 30 min J5 I E. RICE KW
TR 70 Ay T B TR A 1Y) I R VA VI (0.5 g/ 1), 0.05 g K TR
BT 100 mL A BRVE W (Vi = Ve =5 = 95) 1 LA
B

Z IR IR G AR EVE W - 43 0 AR LA LS L
BB R B VBE VLA VER B R R VB SR R RR A A
WP IR 1 RV SR BT R R AE 25, L) AR Mk Y IR
B ICHR bR HEVE W A LI
1.3.3  THTERME AT RO R (SELER 2,
] A R 2 AN TR AR ST B =S B A
T Z B0 WA TR T A ALES AT I , BT 39 4E
PTG W .

x2 WHEHEBEESH

Time-temperature program for digestion

Table 2

A PR/ Wo E/C THERE]/min fRFFE E]/min

1 1600  #=E~120 5 3
2 1600  120~160 3 5
3 1600  160~185 3 35

(1) B I8 GB 5009.11—2014¢ £ % 4 [ K An
e B R R T AL R ) S B WA R e
GGG AT S I . A R O A
A E 260 Vil s .0 BIARAT LI 60 mA RS R
AL EE 500 mL/min; FE iR E 800 mL/min,

(2) BR %M GB 5009.17—2014¢ & & % 4 | K i
e B ROR BOA HLOR B ) 5 — 2 9O O i
ST HEAT BOR B R B R o A I AR G AT
B EE 240 ViR EOBIRAT B 30 mA; J5E 516 IR &
300 Cs A Ky & A, W 500 mL/ming B fiAU
1 000 mL/min,

(3) #5418 GB 5009.12—2017¢ £ & % 4 H K br
e B PR A E DB — ik A AR P T IOk %
HEATISE o AR S5 B 283,31 nm; 4% 0.7 nm; 4T H
P10 mA; T4 B 130 C, TR I ) 30 s5 K AL IR
850 °C, JRALEFIA] 30 s; JEFAHIRBE 2 450 °C, Jit 5~ 1k B 1)
3 s,

(4) 4.4 1 GB 5009, 15—2014¢ £ /i % 4 H K 1%
R PR D D AT . AR AR K
228.80 nm; B4 0.7 nm; AT HLTR 4 mA; THRILEE 130 °C,
TR BT[] 30 s 5 R AL IR BE 500 C, JKALET ] 30 s; Ji 7 fh iR
FE 2 450 C L, JEF LB E] 3 s,

(5) R B ES HR L L e LR LB LR
B HE R LB LEE H IR GB 5009.268—2016¢ & i % 4 [H
FhrfE Mt 20 RN E IR SRR IEREE EE

B 2308 | 2020 F 12 A | RéSHUM

TR & JHG % (ICP-OES) #4718 A fi i 7 3 19 I 5 .
I ER M R 4 1F: B A B R 1 500 W 48 8 F IR < i
15 L/min, i & 0.8 L/min; 4 A< i & 0.40 L/min; fifi 25
L BT B3 60 m A BR NES, Wi M 500 mL/min; 5
A # 800 mL/min, DhICE MY FRAE 35 4k K 1 L 1R
MICRIELMF SR HIU R S E AT e &7,
1.3.4 [l R IR i OE O 0B i AR A L 40 ) o R
T — 58 1 19 %% TC B AR M KA 1.3.3 7 i R0 A5 1 VY
fife W B A TR AT R IR TR R P S T R
TENRIE,
1.3.5 HdEr#r R SPSS 17.0 A7 g3t o0 #r
2 RS0
2.1 HREMEZ

MR RE A A 0 70 3R 9 7K P e ) A UE 9 . AR ok
FE 22 FPICHLIC Z I XF B o R B vk B 24 i A o it kL 1R
B ICHRE N B BIE TR AR R B AR LK 3.
22 ATHESERESW

G R A8 AHEAE FL B FURERT 24 ASH T #EAT T 4 F
HeRITREGEWE SR MR A M GB 2762—

A

x3 22HENTERIRAE

Table 3 Calibration curves of 22 mineral elements

i LR P MR R/
£ /nm (R?) %
fitf — Y=71.269X—5.67 0.999 8 95.63
K — Y=636.808X +7.86 0.999 8 97.56
i 283.310 Y=0.011 5X+23.61 0.998 5 94.32
[ 228.800 Y=0.066 7X +65.45 0.999 1 96.25
8 396.152 Y=1 143X +10.66 0.999 2 102.01
il 249.773 Y=1 761X +30.26 0.998 4 100.23
i 455,403 Y=49 840X +132 0.999 3 99.43
A 315.887 Y=4 031X —22.3 0.999 2 103.23
4 324.754 Y=2 448X +17.78 0.998 8 101.43
5 189.989 Y=1 821X +1.834 0.999 2 101.37
Gk 228.616 Y=18 230X —1.965 0.999 9 100.22
&k 259.940 Y=1 429X —0.001 81 0.998 4 95.64
i 766.490 Y=499.7X+135.1 0.999 1 99.24
23 279.553 Y=50 250X +193.6 0.992 1 97.34
L= 257.610 Y=12 230X +6.416 0.998 7 98.65
L 588.995 Y=2 710X +8 206 0.996 7 95.23
27 221.647 Y=14 650X —7.822 0.999 4 97.71
043 177.495 Y=305.8X+26.46 0.999 1 102.21
i 407.771 Y=13 990X —12.71 0.999 7 103.45
£k 334.941 Y=5685X—11.32 0.999 1 96.54
L 309.311 Y=6 384X —131.5 0.999 5 101.34
(2 213.856 Y=26 770X +20.68 0.999 4 98.27
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2017¢E M Z 2 E KRN B im Ry R E X
il it A PR 2R A 1.0 mg/kg 4 0.5 mg/kg, SR
J9 0.1 mg/kg, Bk 0.5 mg/kg; GB 16740—2014¢ £ it
ZAEZIRE  REE IR &K 8 2.0 mg/kg,
BIRHK 0.3 mg/kg, Bl 1.0 mg/kg; (24 FAE P K il F
P S AT bR E D 8 PR B SR 4 5.0 me/kg, i@ H
0.3 mg/kg, MK N 0.2 mg/kg, Bk 2.0 mg/kg, M4
RIHL 7 2880 S AR AR I 2t X 3 A B AR o Y PR i 220K
HE R AR X 2 B T30 FF ok B #2375 10 AT Y

I REAFSHUEBILERENTRSESN

JEC I AR AR T ELIC S B T 2 e, 2 A R S
TREERN
23 ARBEHBILIERERMT ISHUETERSESN
a3 24 AN TR 8 P A A5 L OB EAT T 18 Bl
HIOLRFmME,S5HNE 5 Frox. d3R 5 WAL 8
BBk BE VB VBUOCR AR REGEFI T 0.5 LB AR
TR OMEE FLR R 22 5 2 35 (P<T0.05) . Hop BT R 2
AP AR SN [N S I R A e AL Y D S
Jay Bl a2 T B O RS R . 2 5 2 e

x4 HREILIFENMREHNSPIHESELENSE
Table 4 Average content of 4 metal elements in Inonotus obliquus mg/kg
. HE e L B ) i
TTE -
Uk ) FEWOK A BB R
fif (7.20£0.50) X102 (2.50£0.30) X102 (1.50%0.20) X102 (8.90£0.60) X102
K (6.4040.50) X103 (1.104+0.30) X102 (7.3040.30) X103 (3.804+0.30) X103
i 0.45+0.04 0.1940.02 0.2640.02 0.6640.04
i 0.12+0.01 0.144+0.02 (1.6040.30) X102 (9.40+0.50) X102
o HE e L ERURE
TR Kt PR
VNI EN K A
fif (2.10£0.20) X102 (1.80£0.10) X102 (1.90%+0.20) X102 0.010
R (7.80+0.50) X103 (1.20£0.30) X102 (1.3040.30) X102 0.003
it 0.28+0.02 0.207£0.02 0.31£0.03 0.020
i 0.30£0.02 0.13£0.01 0.11+£0.01 0.001
x5 FAEABFHEIEERT BARETENEE
Table 5 Content of 18 microelements in different color sample of Inonotus obliquus
s HEAE FL B R (mg » kg™ ) o iy B/ SE-HfE/ bR 2/ -
wo we (mg-kg ') (mg-kg ) (mg-kg D
[7:] 3.42+0.70 0.637+0.50 0.50 2.03 1.973 0.974
il <<0.20 <<0.20 0.20 — — -
L7/ 13.204+0.62 5.71+0.43 0.10 9.46 5.296 0.560
A 324.00423.00 233.00416.00 5.00 278.56 64.347 0.231
A 0.95+0.23 1.6140.20 0.20 1.28 0.467 0.365
1] 0.4340.20 <20.20 0.20 0.32 0.163 0.516
Bl <0.20 0.407+0.20 0.20 0.25 0.141 0.471
(23 15.80+1.60 6.10+1.00 1.00 10.95 6.859 0.626
p (2.2440.02) X 10* (2.304+0.01) X 10! 7.00 2.27X10* 424.261 0.019
B 230.00+17.00 495.00+22.00 5.00 362.50 187.380 0.517
[7A 45.1045.20 94.20+£6.50 0.10 69.65 34.718 0.499
h 8.50+4.10 11.70+3.00 3.00 10.10 2.263 0.224
B <<0.50 <0.50 0.50 - — —
i 404.00434.00 301.00425.00 1.00 352.50 72.832 0.207
4 1.01£0.23 0.73240.20 0.20 0.87 0.202 0.232
(5 1.16+0.20 <20.20 0.20 0.68 0.679 0.998
2N 0.25+0.20 0.70+0.20 0.20 0.48 0.318 0.666
(= 9.71+0.62 18.30+0.81 0.50 14.01 6.074 0.434
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SUNL S AR HE B T8 B 44 8 BB MR 1 T Rg . AR
BB R LT R WA S 5 A 5 R AR 98 R R K
A KRR TT R S DB B 2 FE M FL R 24 Bl
R AR R vl R [R] B (R VR . DN R T R 9 R AE
EORE ROMABIL R MR TR i e, K
FHM (B AT RE T R,
24 HMEILEERNARBHLP ISHUETESESW
G324 A 4R L T SRR [ B AL AT T 18 Bh i
WU G ENE. SR 6 FraR. 36 alm. 4.4,
il Bk BET R SR RBGAR T 0.8 DL E L MR AL A
JEEL I S Bz PN AR 22 5 B 3 (P<C0.05), Horpgs ot
TR T AEAF A S A 1 i R R 0 2 U B e B0 Y
DEGBAMEREDRETEHATEEEMN. BoRk=
BRER AR T R MR LR S A RE W R M M BT B . & 5 sh 1k

B 2308 | 2020 £ 12 A | RéSH

DA A A O 0 0 TR Y B A I R — . TR
BT B AR S SRR A5 BT R A 4 5 A DN TR
S AE . R J0 R Y FRAE R A L s AL ORI
VR A TR TG 2R i T 2 B T RETE R .
25 MBILEHST BHUETESENN

Sy B X 36 ASHERE FL B A BEAT T 18 PR U R
EELERWNER T R R T R AR S R T
B IURL 2 v 18 il it T R B0 B A X T 4R T AR
WO 4 B AR B B RS OT R B LI R A R
P MEE £L T i 192 2 PR AR AT
S

SR P I 8 o 2 75k 3 ) of S [) b 2 Atk g L T 7 o
7[5 BT 40 M8 L e A A L R R 1 A ] A3 9 47

®6 TRMBUHBIEHERT ISHHMETENSE

Table 6 Content of 18 microelements in different part sample of Inonotus obliquus
. et LB SR (mg + kg™ 1) o th R/ FHE/ bR 2/ “
JLHE A5 5 R B
S K P (mgekg ') (mg-kg ') (mg-kg ")
[=:] 2.734+0.50 35.7041.60 0.50 19.22 23.313 1.213
M 5.671+0.72 17.50+1.10 0.20 11.59 8.365 0.722
A 44.204+2.10 20.8041.20 0.10 32.50 16.546 0.509
5 (2.794+0.32) X 10° 610.00425.00 5.00 1.70X10° 61.025 0.907
A 2.35+0.32 10.4040.86 0.20 6.38 5.692 0.893
i <0.20 0.527+0.20 0.20 0.36 0.226 0.629
i <0.20 0.45-+0.30 0.20 0.33 0.177 0.544
3 40.1042.50 164.0016.00 1.00 102.05 87.611 0.859
A (2.8540.04) X 10* (3.304+0.06) X 10! 7.00 3.08X 10! 3 181.981 0.104
% (1.75£0.06) X 10° (1.6140.03) X 10° 5.00 1.68X10° 98.995 0.059
L7 270.004+13.00 172.00£11.00 0.10 221.00 69.297 0.314
20| 22.30+3.20 415.00+41.00 3.00 218.65 277.681 1.270
=] 0.5640.50 <0.50 0.50 0.53 0.043 0.081
W 172.00414.00 656.004-42.42 1.00 414.00 342.239 0.827
4 8.8740.53 18.4040.72 0.20 13.64 6.737 0.494
(5 1.8540.20 1.01+£0.20 0.20 1.43 0.594 0.415
LN 2.83+0.38 1.9140.32 0.20 2.37 0.651 0.275
(= 58.70+0.80 54.20+0.80 0.50 56.45 3.182 0.056
F:7 FAEAHBILEHGP ISHRELENEE
Table 7 Content of 18 microelements in different production of Inonotus obliquus mg/kg
JLH WORE W) IO JLH AL ) PR
[7:] 32.70+1.30 3.24+0.80 1.6040.70 B (1.5440.08) X 10° 650.00+36.00 312.00+25.00
il 15.30+0.51 4.0240.62 <20.20 L3 126.004+16.00 125.004+15.00 37.10£6.30
L3 19.5040.50 21.50+1.40 2.8140.43 i 327.00£34.00 12.2042.20 161.004+13.00
4L 450.00443.00 (2.5740.32) X 10° 32.8+7.20 B <20.50 <£0.50 <20.50
LT 7.8040.45 1.5240.32 1.1140.20 i 564.00+23.00 153.004+12.00 152.004+11.00
L] 1.0340.30 0.80+0.20 <20.20 S 17.5040.34 4.32+0.24 0.25+0.20
& 8.60+0.60 <0.20 <20.20 ik 1.2340.20 1.1240.20 <20.20
L3 125.004+23.00 22.20+2.70 4,13+1.00 LA 1.76 £0.41 0.89+0.21 0.43+0.20
B (3.14£0.03) X 10 (2.81£0.05) X10* (2.02£0.03) X10* || % 36.80+1.20 24.10%1.50 12.5040.50

(F#% 135 )
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