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Effects of Different Pretreatment Methods on Determination of Microelements in Feed

GE Ya-ming et al (Henan Institute of Science and Technology, Xinxiang, Henan 453003 )

Abstract [ Objective] To study the effects of different pretreatment methods on determination of microelement in feed, and thus find the best
pretreatment method for determination of each microelement in feed. [ Method] The samples (concentrated feeding stuff and fodder) were pre-
treated through three methods, that is, dry incineration method, HNO, — HCIO, wet-decomposition method and microwave digestion method.
Then the content of seven kinds of microelement (Al, Ca, Cu, Fe, Mn, Se and Zn) was determined by inductively coupled plasma atomic
emission spectrometer (ICP-AES). [Result] These three methods were all suitable for the determination of Cu, Mn and Zn in concentrated
feeding stuff and the determination of Cu and Ca in fodder. The content of Cu and Ca was higher in fodder detected by HNO, — HCIO, wet-de-
composition method. The microwave digestion method was suitable for the determination of Al and Ca in concentrated feeding stuff and the de-
termination of Al, Fe, Mn and Zn in fodder. The dry incineration method was fit for the determination of Fe in concentrated feeding stuff.

[ Conclusion] The content of different microelements should be determined after the feed is treated with different pretreatment methods.
Key words Pretreatment methods; Determination of microelements; Inductively coupled plasma atomic emission spectrometry
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ERRMRE P HEFTBYFR,
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1.1.2 {X8%, HFRY(cp225D I, #E[ Sartorius AH] ) ;5
AP (Sx2-10-12 B, RIS RAYER A BRA R ) ; AT RR
o TELIR B PR (TI-EHP 2, KARIHEALA R ) 55884 (mars
71, 5¢E CEM A 7] ) ; Optima 2100 DV e B & 5B FJRT
REDEIEX (EE PE AF]) o

1.1.3 F, ALREHTRHERL 000 pg/ml; Ca RS HRMER
1 000 pg/ml; Cu YA HRAEWR 1 000 pg/ml; Fe JB-A 45 MW
1 000 pg/ml;Mn B HRAEWR 1 000 pg/ml; Se JB-& F5 HEWK
1 000 wg/ml;Zn JBAHMER 1 000 wg/ml (FRAERIYY B B
HrTEG (FEDARAR]) ;% HCL¥& HNO, . ¥k HCIO, ¥
SHEi(AR) .

1.2 Kk

1.2.1 FEmiabsE, RERRRMER 2 FhRRE SR
B RS, i 60 B IR, HE TR,
1.2.2 TRk, 43 AIFREL 2.000 0 g FEAMBA KRS,
BRI E/NKOImRaRAL, R E RIG AR 25
STRAL s BUE IR HCL 7548 , BRI Bdp Hhnsiatdoss , 40
JEBA S0 ml RN, HREZE 1B,

1.2.3  FHRR - RERRIBIHL, 435IH 0. 500 0 g BRI
ABEEEALE S, b0 15 ml ¥ HNO, , B FERE LK R)5,
HIAS ml ¥ HCIO, , {E¥R T ESN#E HCI0, HEMFIRR,
I PR TS I A Ik Yo 245 3) 25 ml S BDRA
1.2.4 fHEIEMEE . 23 3IFREL 0.400 0 g BEA: , BTN
20 ml Z5 A RN LG IEALE 5, A 12 ml HNO, &
W RR)G KA PR BB AL B SR o, X
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Table 1 Microwave digestion setting program
n=n N i N i
Pro Increasing Heating-up Holding
gram  Power . .

temperature time time
1 800 130 5 3
2 800 150 3 3
3 800 180 3 15

1.2.5 HRERMKRAHIVE, 2B Al,Ca.Cu.Fe Mn il Zn 5
WM, B PR B B4 3020 0. 5.1.2 4 i1 8 mg/L AIBHEE
. B Se bRy, ELhlvR 435128 0. 25.1.2.4 18 mg/L
AUBR VSR . FIFH Optima 2 100 DV RS FBHFRET R
FHEIEAL, 3B E 7 A E TR AR, IR |E
BRAMERRB(AER2),

113.78% \97.38% M1 113. 69% , 75 2Z/MRW : TIRALE:
T R AL T AN T R R PR L EEA T TR B , X Rt
Cu.Mn 1 Zn &EHNEBA BE K250 X Al SENE,
TR AR B AL T A 2 R FiALBE D5k (P <0.05) ;X Ca
HIE , B R 5 T IR G , R E R B E
(P <0.05) ;3 Fe B, B FIRERRIE AL 1E 5 TR e sb 2
&, EREFEE (P <0.05) ,[BERMRIECE SR EE
BALEE SR ERARE
£2 HFURETRGAERNHEAATEREXRY
Table 2 Curve equation and correlation coefficient of trace element to
be determined
TR

Elements to
be determined

(HE g

Curve equation

THRRE

Correlation coefficient

2 ZR5SW Al Y =55 540x +1 635.3 0.999 978
21 FEFPLEFEMTHGRBTRNZOME HE G Y =59 060z +8 532.3 0.999 555
3 A7 I, B T ARAL B SR BEAT FAL B , X e AL ‘F3“ ijfozg"” : 67‘;?9'1 > gg z;j
il 22 42k N 5 e = x + . .
46.78% .90. 07% .104. 86% .78.33% .95.72 % F#197.30% , & s, Yol 435 —12.4 0.999 88
ER BTN 21.43%. 85.53% -, 102.01% -, 89. 12% ., Zn Y =75 200x +3 017. 8 0.999 953
93. 21% 11 110. 63% ; S FRETR IS AL SRS Rls#EA T HAL B2, HA Y n FORWRE Y SR
%%Eu%ﬁ FRSCR B AR 45. 80% 94. 96 % 97.29% -, Note: x means concentration, ¥ means absorbance.
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Table 3 Effects of different pretreatment methods on trace element determination in concentrate
TE Tl PN BOEER g _g FA® TN T/ B e/
Ele- me/g Di estigon Micro i e me/g % me/ % me/ %
ments Dry ashing with r?i tric acid diges:viorl Dry-wet Dry/wet Dry-microwave Dry/microwave Wet-microwave Wet/microwave
Al 0.219 3* 0.468 7 1.023 3° -0.249 4 46.78 -0.804 0 21.43 -0.554 6 45.80
Ca 2.332 5% 2.589 8 2.727 0 -0.2572 90.07 -0.394 6 85.53 -0.1373 94.96
Cu 0.012 7° 0.012 1* 0.012 4° 0.000 6 104. 86 0.000 2 102.01 -0.000 3 97.29
Fe 0.197 6° 0.252 3 0.221 7% -0.054 6 78.33 -0.04 1 89.12 0.030 5 113.78
Mn 0.064 0° 0.066 8* 0.068 6° -0.002 8 95.72 -0.004 6 93.21 -0.001 8 97.38
Se -0.000 6 0.000 4 -0.000 4 -0.001 0 -131.76 -0.000 1 122.19 0.000 9 -92.73
ZIn 0.048 7° 0.050 1° 0.044 0° -0.001 4 97.30 0.004 7 110.63 0.006 0 113.69

A, FR P >0.05; 78R, 28 P<0.05,
Note: The same letters mean P >0.05; different letters mean P <0.05.
SyBVE R 3 Aoy X EORLEAT BAL B , T 8 R o
Al Ca.Cu.Fe Mn.Zn %8, Z5Ri%R4 o/, HHTKRAE

4350 B 4 FO WS R IS 4k B 49 20.12% . 92.71% . 87.29%
40. 61% \79. 07% F1 80. 91% ; {8 FHT IR AL 143 Bl R 1 FAIBe

R4 FEBLAEGENER BRETRENEHFN
Table 4 Effects of different pretreatment methods on trace element determination in fodder

MERIEL P T

JLE FIxA mg/ mg/ TF-% T8 T -k T80 1B - Sk B/
Ele- mg/g bl e mg/g % mg/g % mg/g %
ments Dry ashing Digestion Microwave Dry-wet Dry/wet Dry-microwave Dry/microwave Wet-microwave Wet/microwave
with nitric acid digestion
Al 0.199 2° 0.990 2* 1.352 8&° -0.7910 20.12 -1.153 6 14.73 -0.362 6 73.20
Ca 11.920 0* 12.857 5° 11.350 0° -0.937 5 92.71 0.570 0 105.02 1.507 5 113.28
Cu 0.006 4° 0.007 4° 0.006 5° -0.000 9 87.29 -0.000 1 98.57 0.000 8 112.91
Fe 0.279 7° 0.688 8" 0.7151* -0.409 1 40.61 -0.435 4 39.11 -0.026 4 96.31
Mn 0.018 2° 0.023 0% 0.028 3* -0.004 8 79.07 -0.0101 64.37 -0.0053 81.41
Se -0.0013 -0.002 0 -0.003 3 0.000 6 67.18 0.002 0 39.18 0.001 4 58.32
Zn 0.015 6° 0.019 2* 0.020 1* -0.003 7 80.91 -0.004 5 77.63 -0.000 8 95.95

T TR, FOR P >0.05; F/AR, 8 P <0.05,

Note: The same letters mean P >0.05; different letters mean P <0.05.
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A% Bk 9 14.73% . 105. 02%  98.57% . 39. 11% . 64. 37% F
77.63% ;{55 FiI T R 1 AL 5 40 U A 58 PR AU O A 1k Y
73.20% . 113.28% . 112. 91% . 96.31%  81. 41% F1 95.95% o
SIrE PTG AT IR HERIN AL S AN B TH A
X EORESEAT BRALEE , Xt FORL P Ca il Cu S EMIEBA B&
HyZE 5 , B (SR PR ARRE AL B A B T BB e e 5 X AL Al
R, 18 PR BRUIBE T A vk A T oAt 2 AP BRAR B 8k (P <
0.05) ;X Fe Mn Fil Zn BIIRE , B FIRBH AL S T IRAGE
AEUEERZERBE (P <0.05) ,{H 56 AmEmIEfeaat 2
BHERERTEE,

AT IR EBRIEACEE AR Ik 3 FhOTEEXTHE

BEAEDRIR G B BLG , WP RR A Se & BRI E SR N
X UL ER 7 Se 1 & B39ME T ICP-AES Ky
HTFFR (Se 0.075 mg/L) ,2 FEEA Se S BARME, AREBL
wimEl,

2.2 AEWAERTEHRANE KFEMNHRE ~F
Bk ik I RAAIIR S Bin. TIRAGEFTRIEFIL,
BAEMR, FRD, BRRERE DR, FERH, AR EX;
THER - W RBRIEHEAT M AL BT R i I B, (ERERR B K,
YE LB, SE R BR , R R SR B TS e ™ 5 s FII A
TR TR AL R, BURE R D TR R, B L&,
TR BER

R5 FETLAET5EFAREGAAEMEENERS
Table 5 Time, doses and main equipments of different pretreatments

Tk b5 Ag/ml THFERTIE] /h FEAEE

Methods Reagents Amounts Consumption time Main pretreatments

FIRALE: Dry ashing method HCl 5(2%) 27 IR P

THER - E &R HNO,-HClO, method HNO, 1 HClO, 15 +5 20 BB TEIBAR , 38 KU
TR VB L Microwave digestion method HNO, 12 15 TR, fE YR H PR , 38 XUHE
3 #ig ARXo

(D) AT R THER — B S BRI I b B Ao I
B3 RO RL R AT FALEE, B A9 CuMn Ml Zn 3
MR AERA BEER, XU 3 AU B REE AN
RS H CuMn Al Zn & EMNE ;X T ALFI Ca TESE
AR S , 458 PR T T A 1 X R A A T T Ak BB SR 0 5 W ke
Fe STTRSEMME , ff FITHER — = FERIEALE XA A T3
R BESUR BT

Q) T IRAL: TR — 5 SRR T ALk AN Al T A
B3 RO R R BEATIAL R, BT A Cu A1 Ca 2 FpoT
REERABEES, XU 3 B EE A ERE
anH Cu.Ca S EMIE , BNEUE RE, AR - R AR
B AL R AT TRAL B R F » WXt T AL Fe Mn I
Zn SERWE , P SRS St AT TAL BERUR B

) AT RALEE THER — B S BRIB I b B Ao I
3 R AL RS R B S B BES , XA AL Se
FEMMEZSRI RS XU 2 FiakE & 5 Se 4
BEAUE, AREPURINZ], FIL, X T Se SrE M ERRER S
EA A HALE T, X5 E MRS T Se A BN

(4) T IRALE: TEER - = SRS L A T

%3 MR ED SRR AR ETE S ENNE, &8

FIBE, FIRACEBRAEM B, RIS R = A 5 54/, R EE

AARMERFERST; TR - WA BRBREAS, 220 2

BRI E , (B RE B FIE YR, RE A A B

BRI S T AR BAR MU ER EOR LR, B MR 8

BRI AL B 2k IE AL AT )48, U B>, T R bl &

/b TR, R GE A RHEE MRS T o
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pm, FEH] 5 ~16 pm,
2.2 HiRAPRFNSTAELARE RS TR R R B — SR
Y, WA RBRALARBS], KL 60 ~ 110 wm, HPR
MM TREW N 2 AT . HER 4R M TURR T A — 48
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AR TR A B 2 ATE
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3 &g
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