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Abstract ; The contents of glucomannan, protein, fat, crude fiber and heavy metal was determined and analyzed by detection

techniques of spectrophotometry, automatic Kjeldahl method, Soxhlet extraction and inductively coupled plasma mass

spectrometry ( ICP — MS) in the Amorphophallus albus, Amorphophallus nigrum, Amorphophallus yunnanensis FEngl,

Amorphophallus bulbifer and Tingsheng 1.The results showed that the glucomannan content in konjac was the most abundant,

reaching about 60% of dry weight, the fat content was at least 0.06% ~0.54% ,the protein content was 4.16% ~7.86% ,and the

crude fiber content was 3.10% ~4.70% , the content of manganese (Mn) in heavy metal was 8.170~53.290 mg/kg, it was the

highest up to 53.290 mg/kg in A.nigrum and the content of glucomannan, fat, protein , crude fiber and trace elements in different

varieties of konjac was significantly different.On the whole , Amorphophallus albus had the highest nuiritional value.This research

can provide data support for the current development of under— forest specialty industries, the selection of konjac planting

varieties , konjac market value positioning and intensive processing industries.
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Table 1  Conditions of microwave digestion device
s RRIPR R ﬂ?ﬁﬁl‘lﬂ ‘fﬁ‘iﬁﬁﬂ‘l‘ﬂ
(W) (C) (min) (min)
1 1200 120 5 5
2 1200 150 5 10
3 1200 190 5 20

ICP-MS T AES&AF - M2 /T, XA 08 5 95 D) %
SR TR R BRI B A R E &
M F AT R, LS 3 B R UE, AW 5R
ICP-MSTAE&AMF Nz 2,

TOCER A MR B P9 bR 1 £E AR P ICP—MS 75
Cr . Mn Ni . Cd.Pb Hg Fil As 7 50 2 5E 3 X W 59 55
TR, I 2 2 s v 8 455 157 I s 26 9T F 7 1) ] 4o
EMNARIGE™, WK 3,

TR E A E S R ST AN AR TR
P55 M R B, 76 FH a8 & A5 B8 A 5T 135430 a2
25 ORI VA W, A5 B0 2 T TR R R

K2 OABHE S TR TAES S R
Table 2 Working reference conditions of ICP—MS

e e S8 ELCA S8
ST % 1500 W g Fh/ RO EARY
FEFRA R 15 L/min SRAFEHE/ R B/
A E 0.80 L/min SREEIR 8~10 mm
R 0.40 L/min SRR Bkl ( Spectrum )
AR 4~5 mL/min i =X A3l
FALE R 2C BV T A AN 1~3
e T 03 1/s HE IR 2~3

#* 3 ICP-MS frl TR TR S i Rl 38 5 N AR T &R

Table 3  Elemental analysis mode of ICP—MS and selected isotope and internal standard elements

G5 TCR AR TLEMS ST JEifnf b m/z AR
1 7% Cr ilf 42 2 oz 3 52/53 $8¢/"Ge
2 i Mn il 5 52 1 b 55 ®Se/"Ge
3 # Ni filf 2 2 iz it 60 2Ge/'Rh/"In
4 i Cd A% 5 it 111 'S Rh/"In
5 i Pb 3/ il 4 2 vy itk 206/207/208 % Re/™ Bi
6 K Hg fll 43 2 I i 202 ' Re/* Bi
7 i As lf 2 52 IO b 75 ®Se/"Ge
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Fig.1 Glucomannan contents in five kinds of konjac
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— I B EEAE S R
2.1.2 HmHEKESE SRS ENESRIKE 2,
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AUV S FBE Y R AR R & i 0.12% , B3R A
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Fig.2 Protein contents in five kinds of konjac
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Fig.3 Crude fat contents in five kinds of konjac
B3 fras, MEm 5 FrE 2= h g & =7
0.06% ~ 0.54% = [a], H v 0 BE 4 19 g W7 & 4 2
0.06% , tL HAth 22 H & &) 3% 1 (10% ~30% ) /1>
e, 22 M E TR (W) EE A v oRL IS DT S B R
0.28% ~0.48% , 2 Ut W1 JBE = i 15 & B A%, Jm TS |
AR B bh, W O JBE 7B BRSO TR R
2%,
2.1.4 MHE4ES R MRS ENESSR UK 4,
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Fig.4 Coarse fib contents in five kinds of konjac
H I 4 JT7R 5 FhBE S REAS rhobL 2T 4 2 B A e 21
TR FABE 3= (4.70% ) > {T 3% — 5 (3.80% ) > fk
ZERE A (3.70% ) > HBE Y (3.60% ) > VB ¥
(3.10% ) | JE 2 bk 25 b fHL 27 2 65 B AF 4% ~
4.5% 7 2R MAE T 10 PR AS [F)E A FRoRL 2T 2 7
oM 3.14% ~5.14% , R &) o (R HLEF 4R 55 15 4k, X
HEL R DB VA9 RT3 0L 552 2 39 19 7 vy P VR A JoT
VAJBE = AT A h b 58 AR 13 2T A 545 i 1 2564 K, [R)
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Table 4 Linear equation, linear range, correlation coefficient, detection limit of heavy metal standard curve

. 2 e e S e H FR e

G5 L% (/L) CIEpRi M F 8K (/) (/)
1 & (Cr) 0~50 y =2.398E-2x +7.718E-3 0.9997 0.050 0.020
2 %% (Mn) 0~50 y =8.469E-3x +3.327E-3 0.9994 0.100 0.130
3 f(Ni) 0~50 y = 1.278E-3x + 1.424E-3 0.9998 0.200 0.050
4 mcd) 0~50 y =5.381E-4x +2.126E-6 1.0000 0.002 0.001
5 #%(Pb) 0~50 y =3.490E-3x +6.218E-4 0.9998 0.020 0.010
6 B (As) 0~50 y =6.616E-3x + 1.839E-3 0.9999 0.012 0.001
7 K (Hg) 0~50 y =5.498E-4x +4.541E-6 0.9998 0.010 0.017

B ASIIF I 45 SR A BE = P= RN T T 24215380
22 BE¥HELEESE

2.2.1 bRUERRLRZRPEVE L B2 7 B O AE S R AR R
HBRFE &R ICP—MS Kl vk B A 424 i [l 5a 1Y)
S, AR 4 AT, 7 Lo RS B AR E R
PESAH R, Cr \Mn \Ni Cd . Pb As F1 Hg prufE i 438 B
R = R A Dl 50 e/ L, FRUEHTLR 9 AH ¢ R B 7E
0.9994 L) I, e PE4cty, 58 A= RS T JE 50 M1 T ik 9 7%
B[R, 2 B AR R A T ARG R BR Y, A A
R N A Y 10 FEpR e 22 1E 2 m R, 15 B A4 E 4
J& TG ER A HH BRI A2 5k BR 43531 7E 0.002~0.200 mg/ kg
F110.001~0.130 mg/ kg Z [8], Ui AHiZ U7 1 R AU & , BE
HERRI IS & B o0 R, SE BB 2 A& 7= i R &
24 W B9 ESR

222 FEEESINAR B UE T R 1 I 3 AR
S TRy s 7 o il O i =W o B 3 A 2 = N ST W i =<4

FAISF-IAIME, TR B 43 501 45 3 W oI A — 22t % R 1Y)
Cr . Mn Ni Cd F11 Pb bRyfES W SEAT AR 9SG 5S:, 45
Uy AE 3 Y, LLUIMAR B %8 14 & 8 S 2B E 5
oG E MW EIRCER, 3 LA 50 2 AH X AR #E R 25 (RSD)
AN T L HER I SRS (R 5) o

2 5 AT, 45 o R AT AR (w22 (RSD) <
6.94% |, [FI R AE 96.7% ~107.2% = [a], 3= BH iZ | 2
7 MR R R 2 EDRS 28 B v, Tt A a8 I e 2R
223 HAMEFEFHEESEESENELSR LI LK
AR IR AT 5 Fp 2 FE A 5 A0 BRY AT 00 2, AR $E
ANRIFE AL 5 FhEEZE T Cr Mn Ni Cd.Pb,As Fi
Hg 19 & i, 85 R W3R 6,

FH 2 6 AT, AS YR A2 14 JBE 2400 i P A A B S v
(8.170~53.290 mg/ kg, H: A B B 2= 47 53.290 mg/kg) ,
OB AE 0.320~1.715 mg/kg 2 [8] , 58 & & 17F 0.232~
0.604 mg/keg = [a], 4 & B~ 0.014% ~0.025 mg/kg,

RS OREEES bR o 45 R

Table 5 Recovery tests of precision and standard addition in digestion solution

4 & WX (%) NEM(mgke) WM (mg/ke) [l (% )

0.2 98.4

1 £ (Cr) 5.36 0.57 0.5 96.7
1.0 104.2

1.0 97.2

2 4% (Mn) 2.83 12.5 2.0 101.6
3.0 99.4

1.0 97.5

3 FL(Ni) 3.48 0.36 2.0 100.2
4.0 103.6

0.10 98.6

4 fF(Cd) 4.85 0.20 0.15 97.5
0.20 101.8

0.10 98.4

5 41 (Pb) 5.16 0.25 0.25 107.2
1.00 105.9

0.25 97.4

6 fitf (As) 5.27 0.05 0.50 102.6
1.00 99.7

0.03 99.4

7 Ik (Hg) 6.94 0.06 0.06 102.7
0.12 98.2
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Table 6 Heavy metals contents in five kinds of konjac (mg/kg)
W5 FEAAAR b il B b it fii K
1 RS E 0.737 14.216 0.244 0.016 0.148 0.022 0.054
2 REE 0.345 53.290 0.295 0.025 0.182 0.018 0.038
3 VT — 0.320 8.170 0.232 0.014 0.140 0.026 0.041
4 MR 0.346 14.472 0.450 0.025 0.184 0.037 0.036
5 HESE 1.715 12.973 0.604 0.024 0.251 0.092 0.062

Lar e fE 0.140% ~0.251 me/kg, ffl & 4 7E 0.018 ~
0.092 mg/kg, K& TE 0.036~0.062 mg/ kg Z [a], BILF
A IR EE LA E AR ERR AR E (5 <1 mg/kg, 87
<1.0 mg/kg 4% <0.03~0.2 mg/kg, 5% <1~2 mg/kg, fifi
<0.5 mg/kg, BoR <0.1 mg/kg) . HIRA BT
MTERY 5 FEEEREASH 1Y 7 FhEE 4 )8 & =863
] i e 4 AR E R AR v vl e ' L (B I
RS S R AR 26 77 i B9 e S PE TR AN, )RS X O [A] 4 15
W BEEAHERPSESRE ST B EEH A
T A it A R R AT
3 #Hig

AR EFE D EA FE 0w H R (S A
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