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Abstract: A method for the determination of selenium (Se) concentrations in rat plasma, heart, liver, testicle, pancreas, lung, nail, brain,
kidney, and muscle by graphite furnace atomic absorption spectrometry (GFAAS) was developed and validated. The content and distribution of
selenium in rat tissues after oral administration of selenium-enriched green tea were then determined. In this assay, male rats were randomly
divided into selenium-enriched group, non-selenium-enriched group, and blank group (n=6), which were given 10 g/kg selenium-enriched green
tea, non-selenium-enriched green tea, and 10 mL/kg ultra-pure water once per day for 30 d, respectively. The rat tissues were wet-digested and
the selenium contents were determined by GFAAS. The standard curve was constructed using the standard addition method, and the result of
method validation showed that the developed GFAAS method exhibited a good linearity over the concentration range of 10~100 ng/mL

(r>0.99136). The intra-batch and inter-batch precision were all within 12.2% at three concentration levels. The mean accuracies and recoveries
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were 89.5%~106.9% and 86.1%~95.1%, respectively. The results of selenium distribution in tissues showed that the selenium contents in rat

Modern Food Science and Technology 2017, \ol.33, No.7

heart, testicle, lung, liver, kidney, and pancreas in the selenium-enriched green tea-treated group increased significantly compared to those of the
blank group, and the selenium level in the pancreas increased significantly compared with that of the non-selenium-enriched green tea-treated
group. In conclusion, the developed GFAAS method of optimizing sample preparation and constructing the standard curve for each tissue is
accurate and reproducible, and is suitable for the determination of selenium content in rat tissues after administration of selenium-enriched green

tea. The selenium in the enriched green tea could be absorbed by rats, and the selenium contents in all rat tissues were lower than the toxic level.

Key words: graphite furnace; atomic absorption spectrometry; selenium; tissue distribution; selenium-enriched green tea
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Table 1 GFAAS temperature program for the determination of
Se content in rat tissues

FH  RE/SC FHRAE/s RFEES RARE

-1 120 10 5 X
Fig-2 140 5 5 X
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JBFA 2300 0 3 *
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KN 196.0 nm, it iE A1 96 2.0 nm, AT



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7

B 5.0 mA, BANES. TERIEAMS, s
N 10 uL. f sy THRRET WK 1.
142 AREBEREH S

K AU BRI (1000 ug/mL) 50 uL, &
10 mL 5=, F 2.0 mol/L HNO; Mkt £ %I, #2
51, RIS 5 pg/mL WA . LA 2.0 mol/L HNOs
TETIRRRERE IR, 70 ABRARAN [FIA BE (ORI AR ARV TR o

K B AR AERI (1000 ug/mL) 1000 pL, &
F 10 mL &S, ] 2.0 mol/L HCI FRE E %I, %
%), B8 100 pg/mL FEFRIEIE R -

PAEFRUEBOYE T 4 CUKFE N BEGIRAT o
143 Zptydl&

FREL 100 g 251, BYRE, BN 10 fix b i at
KA, FIZ 10 min, #E4:3 WK, HASMLEE, &
FFARKEGR, RGN 1 g/mL, 2000 r/min
20 10 min, HUEIEWRT-20 C#HH.

144 ZHF A Z AN

FE2 AL 5 pg/mL flFRAEAYR 10 pL 20 uL. 40
uL. 60 uL A1 100 puL 43773 5 mL 25 &, FHaiK
R EZIRE . HIFFIRE N 10, 20, 40, 60, 100 ng/mL
AR LR, RIS 66 2 ERRIVATR: SR 100
uL ZAARUE R B 5 uL ARFRIEA (100 pg/mL)
TREJEHERENE, ZHIbrE T,

s (1g/ml) 1mL, &T 10mL &
L, FEAKMRRZIE, #825, WEHOE.
145 A8 E

FHORRIMZE 300 L, ARECKEROME. FFE, %
Fua JEAR. B FEFEEL B BEAALNAZI% 030 g

Ck51a%1 0.01 g) T 25 mL KebRef, INAESEZ 5 mL,
JERR 12 he ARG, BT 150 CHIMR_EInHAHE
R EIRE W, THEED, WERAMEERA 2 mL. 30%
H,0,, WINIAYRS . kBN A E i, R
NEGSRE G, FBAKEREE SmL, 25,
146 FiEFER

AR 2015 R 5124 i v AR ) RE it e B 7 vk
BOAEAE SR, 2B 500 2 e TR MR R R
WIETER bRk phZRIERE) . HERARE . RS2 . 42 A
W B BR BN DA BB AE K R A A i A7 AN A B it
PR R E
1.4.6.1  brifEthZeles

KRREIINGE S — S HIE T ARk, bL
FERE A BE— ROR R A FFE 5 s RN 5
pg/mL AEARAEFER 10 uL+ 20 pL 40 pL. 60 uL A1 100
ul, $Z<HEWE TN R HEAE, SRR N
10, 20, 40. 60. 100 ng/mL ffibRiEMZE, F[HH ]

A&7 RS S AN 2 R RE L, PRS2 X 100 pL
A 5 uL FEFRHEAR (100 pg/mL), VREIRHE 5
s, DEFIXT N IROEEE (A, PARIMAGKREE (C) Xt
WG RERG R (SEIOGRE A $NBRZS E RS S A1
AT, AA) HHTLEMEREIH, AERECh 1/C.
HoAEH U8 iR ER N ) TAE 2k .
1.4.6.2 K% FEANAER R0

TN LRI SRR 5 FE AN UERA B o 4%“b5
1 22 1 1) £ T 45 1) 88 A I N R FBE 40 Sl 9 I
. (150 504 75 ng/mL) =ANKREEKFHIbRAES
A, B NREE S BCHI 5 AFEd, JRRCHI—ZhriE
Mgk, L= brdit, SR NIREE S AR,
TSRO, BB E (AA) AR LR AR
2, SRAFILMAR FE S SEIR BEHERR RS, THEHE N R
RS E . AR By BIREACPIRES: RSD Ri/hT
15%, & FBRATRSD F/hT 20%.
1.4.6.3  HREU AR

FANH A R E R IR . DU IR R
il BL 6 >k B T [F— ROKE B2 S, $&e2HZ3
st TRALER T N #8443 i) 2% 2 1 AR 2 2RV A o
&=, AR IR T, il E AR
(IR EEEISFEAME (Ag) o 722 I FFARZHZRIE AN
TE AR AR, T RS IR EE 735G
= NREEACT IR, BENREEPATECH 6 473, 12
SEROEREE (A, THEROLEIG & (AA=A-A), FF
I3 AR FE AR BE S B S P35ME (BD;
PR FEANAERA LI I N ER AR,  HlA Am ANIR BE
SRR i AR KT bR SR,
P FERCH S 43, CSKABOGEE (C)o THERNTE AT
AR PRI A LA R(%)=C/Bx100%.
1.4.64 FEtEiAL

B S RN IR BE G ik P AP b 15 il
HEWER AN AHSRE T, 3 I TR 4%
“YHZRE T TIAR R T N A AL BRI 2 B AT A S A R
T, 3T =N E 48 h JGEAT A5
M, 343120 CiRE G 3 X JEAER T, 3T
20 ‘CUKi% 60 d J&i, BUH ARG TR 00T . [FIR, 6
Py d SR S AL TR A AL B SRAS A S AL
FE&, 3 AR S T = IR E 24 h JE3H 7047, 3
BIHATRE S T-20 ‘CUKIE 48 h JEHEAT 04T, 103
SR,
1.4.6.5 FREEBN

3 ) 2 2 AL URT B A D NI B R e i B IR
(LHLRRE LW S PIAL B I R AT A
SR TS, FERRIAEE A e 1 b BR IR S dh i

233



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7

StlE, AT AHS R, RE S IR, DRI
147 AZHHAFR,

TS 2 SD KR 18 K, B A AT HRA
EMSAEMAEE S, M6 X, GRS
—JiJG, 7= AR RRE E 4 TR R E4AK (10 mL/kg),
B HGREB S T RRANEEMS (10 gkg),
FEEMRAHFREB L TRRMWHABRE (10
gkg). —HINESER 30 d JAEE, Al B
o oOlE. FENE. A BERR. L FEHL . EE
LRI, FHPEAOR MR, oo I DU ) 0
Fro FLH LGSR AR TN AR, I 50 2
e, WS & ISR AT K RS- A2 i 25
B ATEL
1.4.8 HIERE

W43 HOR R 35 AN L ZUMAS 6 BE AR N 264k
[ RE SR AR R A 5 &, KA SPSS 17.0 84t
BTG

2 BRI

21 RgppmsERNE

I3 2553 Rl 5 12 P 1) % R0 s o T 22 P AL L ]
VA5 FE N AA=C%0.0031370+0.002280 (r=0.9998). i
13 & INERR AR S 20N 230.3 ng/g, AEE NSRS
IS N 157.9 ng/g. & INZR A A7 R & & oAk
B EE AR A5 1 145.8%.

22 FEFER

221 AR KRBT ZIR

JHF A 2L 230 it Rt R v 4 288 ) B 2R R R [ ) g
FE: AA=Cx0.0053274-0.0014387 (r=0.99974), H. 4
AR BB ERITTENER 2. gRER, T
10~100 ng/mL WEMERARL, @& R RSD ¥
/NT11.0%,  HERRFETE 88.8%~107.8%Z [H].

2 MEFRHERAPRZLMERYIFIE. HXRBFZLMEEE
Table 2 Calibration curves, correlation coefficients, and linear ranges of Se in different biological matrices

2B4R K= a5 A2 LEP KT E
o 3% AA=Cx0.0037068-0.013532 0.99136
SR AA=Cx0.0039216-0.00033714 0.99475
AT RE AA=Cx0.0053274-0.0014387 0.99974
£ AA=Cx0.0041214-0.001659 0.99927
MRS AA=Cx0.0029376-0.0035307 0.99263
10~100 ng/mL
Filt AA=Cx0.0035068-0.013537 0.99254
/¥ AA=Cx0.0033302-0.013538 0.99685
Jin AA=Cx0.0031025-0.013539 0.99785
JUNA| AA=Cx0.0029658-0.013540 0.99625
AR AA=Cx0.0027854-0.013541 0.99287

7 3 GFAAS SEME R RABLAPIRAEZE . (EMEFHREEIE
Table 3 Precision, accuracy, and recovery rates for the determination of Se content in rat tissues by GFAAS (n=5, X+s)

2848 #RJZ /(ng/mL) RSbe RS RIEICE Y
#8] (n=5) HA (n=5)
15 53 6.6 99.4+5.5 91.2+4.1
k4 50 2.8 12.2 101.4+5.4 93.1+2.4
75 2.8 42 100.6+3.1 90.7+7.3
SR 15 3.4 7.8 96.4+6.5 89.7+£2.0
50 6.5 6.9 105.243.2 93.4+5.0
75 2.8 5.7 92.5+2.0 94.142.5
15 9.5 9.5 91.5£1.5 90.5+5.1
FRE 50 6.7 114 98.6+3.2 95.147.3
75 8.4 10.4 100.243.9 90.3£0.8
TR
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15 9.0 10.8 90.5+3.9 86.1+1.4
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75 8.7 3.5 93.2+0.6 92.3+1.3
15 6.4 5.5 98.3+3.9 87.546.0
LA 50 7.1 24 97.341.0 89.6+8.3
75 7.6 24 103.4+6.1 93.6+7.4
15 8.5 8.6 96.5+5.1 92.9+5.4
Ly 50 8.6 7.6 93.4+2.4 91.4+3.9
75 5.9 438 97.1+1.9 94.143.7
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Table 4 The stability for Se in rat tissues under different conditions
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WS E
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PR
75 -1.2 0.9 1.1 2.8 3.1
15 5.1 4.1 -4.7 2.1 3.9
Z
75 -3.5 29 4.8 35 -1.8
15 1.9 2.7 -3.5 5.7 4.1
JRA%
75 -1.8 2.7 0.5 0.3 1.1
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Fig.1 Se content in rat tissues after oral administration of
selenium-enriched green tea
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