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Comparison of 6 kinds of trace metal elements in fresh chicken intestines,
duck intestines and goose intestines
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ABSTRACT: Objective To compare the difference of 6 kinds of trace metal elements content in chicken
intestines, duck intestines and goose intestines. Methods The samples were digested by the complex liquid of nitric
acid and perchloric acid, and the content of trace metallic elements Ca, Fe, Mn, Zn, Cu and Mg in chicken intestines
was determined by flame atomic absorption spectrometry. Results The results of methodological verification
showed that the method presented well linear relationship, precision, accuracy and reproducibility. The orders of 6
metal elements content in chicken intestines, duck intestines and goose intestines were Ca>Fe>Zn>Mg>Mn,
Ca>Zn>Mg~=Fe>Mn>Cu and Ca>Fe~Zn>Mg>Mn>Cu from high to low, respectively. Among the 3 kinds of poultry
intestines, the contents of Fe, Mn and Cu in chicken intestines were significantly higher than those in duck intestines
and goose intestines, about 2 to 4 times higher than that in duck intestines and goose intestines. However, the content
of Ca in chicken intestine was much lower than that in duck intestine and goose intestine, which was only 1/5 to 1/7

of both. The contents of mg and Zn in chicken intestine were similar to those in duck intestine and goose intestine.
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Conclusion Except for Ca, the other five elements in chicken intestines are higher than or equal to duck intestines

and goose intestines, so it is not recommended to use duck intestines or goose intestines instead of chicken intestines

when used as animal traditional Chinese medicine.
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Y% Callus gallus domesticus Brisson (437 i % T 7,
HAT 0 A ks o, WGR T CILZR A 25 b AR )
(2012 M) BH9ERW, MR EH F 5 A BT E 5 R
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FEZS, AR B BT R 435108 1.0.2.0.3.0.4.0.5.0 mg/L
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Table 1 Work parameters of instrument

% TR fkdE K EAEE B
/mA (H) /nm /(L/min) /(L/min)

Mn 10 0.2 279.5 15.0 2.0

Zn 8 0.7 213.9 15.0 2.0

Cu 8 0.7 324.8 15.0 1.8

Ca 4 0.2 442.7 15.0 22

Mg 8 0.7 285.2 15.0 1.8

Fe 20 0.2 248.3 15.0 1.8

3 #R55%

3.1 FAEFWIE
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21 o6 R H R JE M 3Lnt, %8
— AR BT R, A4 SRR OB(E (A S B AR PR
EWE (OISR, R | TS, W&
Ca. Fe. Mn, Zn. Cu. Mg bRt RIVER, RALMEITE
IR AR AE I 2R, 132045 0 R M [l 5 R AAE G R4
5 ORER Mg JUR MIRMEAHSCHEAR T 0.9900, Hix 5 Fil
JCE M IE 5WROGIE 2 A i & A e M 5 T 0.9900(F
2). FRAIEILME R RAT
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Table 2 Regression equation and correlation coefficient of metal

elements

JLH 1175 r LR VLGl (mg/L)
Mn A=0.23982C 0.9995 0.4~2.0

Zn A=0.38805C 0.9957 0.4~2.0

Cu A=0.16272C 0.9995 1.0~5.0

Ca A=0.072991C 0.9988 1.0~5.0

Mg A=0.92032C 0.9899 1.0~5.0

Fe A=0.10380C 0.9977 1.0~5.0

312 WEEZR

K% R A LRI E AR, R W
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T AH X b5 Ml 22 (relative standard deviation, RSD){H , Fe .
Ca, Mn, Zn, Cu, Mg JLR K H N E RSD 73514 0.28%
1.53%. 0.84%. 0.73%. 0.52%. 0.08%, Z{EII/NT 2.0%.,
SR RWNAAE B R AT . 5 B AT —Fh 2 (50 A sk
A S R R B % 3% ¥ (inductively  coupled plasma

atomic emission spectrometry, ICP-AES)AHEL, K& I W
R AEAE B B A RS ICP-AES w41 T
MEREIEURI 2T | Bk R R, RS BB 45 RSD 43
M 0.31%., 0.62%7F1 1.23%(n=7).
3.1.3 A MRE

B 1 SXOmEsh 4 65, # 2.2.2 TR 20505 45 FE L8,
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Cu. Mg JGE M RSD 43514 2.96% . 5.84%. 3.70%. 1.45%.
0.91%. 0.50%, A Zn, Cu Fl Mg 3 FlIUCEAY RSD {E/NF
2%, FHNZIEMEX 3 FocRMEE ML, 1M Fe 1 Mn
JGEH RSD {H AT 2%, /NF 5%, I ILEE R,
Ca JLEIM RSD {H KT 5%, FHIZ s % —.
3.1.4 AT MK

3 SECI 5 A RS AORE SRR, TR 24 h S, TR
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IARXHR 2N 2.5%, Fase PR, T4y 4 Fhoc R pAHxt
WRZEPNT 1.5%, FIIL 4 FhoC R MF0E T R I3 3).
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Table 3 Stability tests of samples

JLER I Mn Zn Cu Ca Mg Fe
Oh 13.55 5592 834 17557 31.60 115.28
24h 1323 56.01 822 17128 3129 11498

AHXS 1 22

Py 2.4 0.2 1.4 2.4 0.9 0.3
0

3.1.5  AetEE oK

WE AT EXSN 1 SHE 6 4y, Hd s 0 arBlinA
Ca. Cu, Mn, Fe. Zn. Mg PrUfE, 08 2.2.3 PRt
TR 25 7 40 B A5 AR R SR 59— SR DR A, 3 B
2.2.2 FESR VWO 5 DA PR . Rl R A
TER 1 A TAESM T g, IHTEECEInts
ICR 25 R R 6 FhoeE 1 AR [ 5% 7 83%~99%
Z [8], RSD Y/ T 5.0%(3K 4), FRUIZ Iy B MEm BE R o

Fz 4 6 ML ETFHMIELEUE(n=6)

Table 4 Average sample recovery rate of six metal elements(n=6)

FEg FEERE OMAR WEE CFHEBEE RSD
/ng /ng /ng % 1%
Mn 13.55 20 30.65 91.35 4.07
Zn 55.92 15 61.14 86.21 1.73
Cu 8.34 30 37.33 97.37 1.92
Ca 175.57 150 319.84 98.24 4.94
Mg 31.60 10 34.79 83.64 0.60
Fe 115.28 30 138.70 95.47 3.46
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3.2 Mmoo

X O D W MO 3k 58 B 3 2 B E 1) Sk |,
XF 3 MR FHEIR R B I L80h Y 6 Rt &R on £ 5 it
PEAT T ERINE, B XY HXS -5 0 i Ak i e 22 ) R
PR SRR H 255, Ak — 2 25 B4t Uik oY
PR RIS

FE IR 2.2.2 BRSOV 2y TR ARSI, FER 1 W
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T MR BMIRIK IR A Ca>Fe>Zn>Mg>Mn>Cu; 7EHS iz H |
A Ca>Zn>FexMg>Mn>Cu; 1E#7 N4 Ca>FexZn>Mg>
Mn>Cu(% 5). ATUAEH, 5. 8. $E3MOCRERERY
PL PG RERAIGE, i CariE & aim, Minis
JLRIAF] 1258 pgle, = TR 865.83 ng/g, Vi T8/
1 175.58 pg/ge ¥ Mn IoE, Mg & s T s
W, EXIEA 13.09 ng/e, TMHAIEHMHEASZL, 53900
6.63 #l 6.34 ug/g. ¥F zn Fl Mg LK, 3MEEHF IS
HHIY, 3910 55~56 ug/g il 31~34 pg/g. XFTF CutE&,
X W S R, BMEN 8.34 nglg, KA AR
19 2f5 X F Fe JU R, WHUEXS i, 3k 115.28 ng/g,
A SRS FNRE Y 4 580 2 F5(K 5).

MR E R AT VIR B, fE 3R R E IR L, 6 Fp
T AR U R I & RTUT K. XTHOEE, BRT Ca
JCR LS, XAt 5 Fhoo R ¥ Tk 2% T8 i s
W, Hd Mn., Cu fil Fe JL& 7 T 1S, Zn 1 Mg It
R MR AR Y, W Ca & BN g AR i G
1/5~1/7,

5 AMRREBIFHELRD 6 MBEESEB TR S E (ng/g, n=12)
Table 5 Contents of 6 trace metal elements in intestines of 4
batches of poultry(ng/g, n=12)

JLER
1 Mn Zn Cu Ca Mg Fe

8 1 13.09 5592 8.34

175.58  31.60 115.28

(Y71 6.63 55.65 4.16 865.83 31.80  30.12

ES)7] 6.34 5698 4.65 125842 34.11 58.43
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Gh, X8I 5 FhoCR Y E T A% T G

R — L5, AV % 3 P& I 2142
U, FERANE SR 5 A B 1R B IHE 438 24 LA DR JIL ) 245 34
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