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Lead Content of Quality Control Liquor Samples Measured in Graphite Furnace
Standard Addition Method
LI Bi-bo, YAN Bing—hua, CHEN Zhi-yong
(Xiantao Food and Drug Inspection and Testing Center, Xiantao 433000, Hubei, China)

Abstract: Ethanol was removed from liquor samples by heating and microwave digestion, after atomization in
graphite furnace,the absorbance value was determined at 283.3 nm. The absorbance of lead in a certain
concentration range is proportional to the lead content. The results showed that the lead content of No:QC -
156A-3 liquor quality control samples was 0.262 mg/L by standard curve correction method, which was 12.3 %
lower than the specified lead content of 0.301 mg/L in quality control samples;while the interference of liquor
matrix was eliminated by standard addition correction method, and the lead content was 0.309 mg/L, which was
closer to the specified value.

Key words: liquor; lead; graphite furnace method; standard curve correction method; standard addition cor—

rection method

5] LAEX
FH AR RE T G B AREMANENE BRSPS R RAT RS K ,2019,40(12):219-224
LI Bibo, YAN Binghua, CHEN Zhiyong. Lead Content of Quality Control Liquor Samples Measured in Graphite Furnace Stan—

dard Addition Method[J]. Food Research and Development,2019,40(12):219-224

e —FEERANESE AP ESSEE N
TR IR RERR AT, FRAKIZE sh D) RE M 2L SR
S RTINS fa Y, R AR 32 2R
i BB A RIS T AT AL
WA W SR, SH RN A AT GRS T
W, RS BATE I BVE R A ™ 5N
2, BRI TR & 5. GB 5009.12-2017 (&
it 2 4 E AR UE B R IO 5 ) PP A A B JE g

PRI A28 (1968—) , T3 (D), B 2 TR0, AFFET7 1] - 457
FIRTECA o

WOLTE L | B 25 B T OB RRE IO Tl
JEHEE TR L EIRAETTIER A M LB £ s
S OLTE R BA 7 (8 R 22 T T ERR AR E
SERE AL AT SRR T RO IE AT , (o Ao it £k
FEIE I, B 5y Y BLAY Rl 2ok A REAR A T4, T
X T RSOV B R B TCTE B IE RS, R SR I e
AL B A S5 IR R S B B A
TR, I R R — i P B A Dhy R A a5 0
ZINVHRE AR HE AT BOLEE , H excel AT 2
NIRRT EOGE N I 5 R B 52 AR 72
IURER AT 5 T,



FE . BB PRERNENE QBRI PESE

854

— 220

1 HR575%
L1 AR R

F P AT R AR B (No: QC—156A-3) : KiEH &
] S ARG I AR A BR A W 565 %R IR (43 Hréli ) - BR 5
JBEA W5 28 W 5 SRR T [GSB G 62071-90(8201 ),
1 000 wg/mL]: [ AR A o 842 0F 5% 8
B¢ 5 il R % 15 ¥ (No : BO190635, 10 000 mg/mL) . fil§ iR
BE W (No: BO190634 , 10 000 mg/mL) : ¥14x ¥ /K 2R
IERABRA T,
1.2 USRS

ZEEnit 650P J5iFIISOGIEAY , ZE 2407 5t . 18
HE 2=/ F) ; Anton Paar Multiwave PRO % 315 i A - 24
M) 22 ZR AN ) 509A248 EE R A% - Hb [ 1 28+
UPH- Il -5T M4k HL: HEEE A A

1.3 Jrik
1.3.1 No:QC-156A-3 M IRFERIHI %

HERRE I 2.00 mL (IR BTPEAE 5 2 50 mL AR
H, 120 CHIAA, YRR AR T 1 mL BPHCR YR 20, A
6.0 mL MR , w5 B0 A8, SO A A o I, I 5
150 CHNIMEIFEW L) 2762 37, B2 50 mL 255
i RSN [ IR <R ) Avee S R Y e et = o 1 Wi |
25 IR,
1.3.2 ISP ik

BERL IR G R F  Z- He o B0 VR, Z- L /3 8
AT .
7= a8X

Ao Ry P RE S B I 245 R mg/Ls X
PR ST B R R B (E, mg/L; 8 MhRUEMR 2 ; 24121 <
2, R 45 SR 6 5 2 2<1Z1<<3, I &5 SR A () FE (]
BE) ;24 3<121, R AE AT = G RE) .
1.3.3 A LR LB C R BRI bR TP

WERRIFZHL 2.00 mL No: QC—156A-3 [l 4% 5 4

VAR A P RIE AN S mg CURR Z R AN 3 mg
LR TR, [FIRHEZS F1iAE . #2 No: QC-156A-3 1
TRCRE I 1 & AT RE S T R SR I B . A
SR T WSO B4 43 BT SR A R 1+ I R A g 5
5 wL, AL 1100 °C, L FIRIREE 1900 °C, BRER R
J& 2 450 °C, HFRIEIAR IE AR,

2 RS54
2.1 FRifE AL EE

A FEAR B IRAL IR BE 600 °C, B 1L I6 B
1 700 °C, BRERIEIE 2 450 °C. I 5E R IVbRIEA R YOt

(ERap=ATII Sy
FRYVBRHEF B E IO CAE RIS R OCR I 1.
F1 REBRTIRERRLE
Table 1 Standard solution concentration and absorbance

B BRI B/ (ng/mLL) WOGIE
MEIEZE 5, 0 0.000 68
MEIERRE 1 5 0.015 16
BEIERRIE 2 10 0.026 88
FEIERRIE 3 15 0.039 70
R IERHE 4 20 0.051 26
B IERRHE 5 25 0.064 35

—JCER M9 7 #E 24 = 0.002 553¢ + 0.001 179,
KA FROGIH ;¢ RARPRER AR, ng/mL, AH
K F%00.999 570,

M52 B 25 B E A -0.266 ng/mL, FATE AR &
oM 0.277 mg/Lo
2.2 BRIEIIARLIETE

ASIMFEARBCHE R, KA 600 C, Ji 51k i
1700 °C, BRERIRE 2 450 °Co I %E R FVARER R IO
(ERap=ATIlEpp

FRAWERET R R B RO A PR DG R L3 2,

F2 OEMNEBRRRERBALE

Table 2 Standard addition method solution concentration and absorbance

EyiN WLAE 1

2 S(H 2

WA 3

FEmOLE

P22

1%

FERRER 2 FS LA RIS PRIEEA R Y

LS IR e/ (ng/ml)
eS| 0.000 34 0.000 38 0.000 0 0.000 24
0% 0.013 18 0.012 78 0.013 17 0.013 04 3.1 0.012 80 0
1% 0.024 76 0.025 42 0.025 09 26 0.024 85
2% 0.035 56 0.034 75 0.043 62 0.037 98 234 0.037 74 10
3% 0.046 46 0.043 00 0.046 00 2.0 0.045 76 15
—ICMEA T FE A = 0.002 235¢ + 0.013 525, 5 0.995 476, ME 125 IR A 12.10 ng/mlL, F1E
WA RROCTH s APRIER R FE ,ng/mL. AHOC R AL FERE AT 5 0.303 mg/L.
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Table 3 Standard solution concentration and absorbance

2R PRI R R ( ng/mll) WG RE
FEIEZ S, 0 0.000 82
REEARE 1 5 0.010 76
KR 2 10 0.020 48
R IERRE 3 15 0.030 16
FEIERRE 4 20 0.039 62
KEEARE 5 25 0.050 36

F4 FREMNER

—ICZPERIH )R A = 0.001 961 9¢ + 0.000 846,
KA R e APRIER A  ng/mL, FHOCR
£70.999 965, W EF5 %S AR 0.143 ng/mL, [
FEERE A B iR 0.254 mg/Ls
2.4 BRUEINARL IETE

INSEARSCHER) 4 WL, IALIERE 1100 °C, JEFfk ik
FE 1900 °C, BRFR IR 2 450 °C. I 5E RN ARIET WY
W CAR TR Rl 7 7

FRYWRER AR B RO CAE AT R OC R L3R 4.

— I A7 FE :A = 0.001 698¢ + 0.010 510,
KA HSE ;0 IARER IR B  ng/mL, AHCR
£7.0.996 392, ¥ RN B AR IERS 3 i IMAKE s
H FIBRAE S SO I PR MEVS VR S 1, AR
JEAERE ST S 5N 0.309 me/Lo

AR E R RS E

Table 4 Standard addition method solution concentration and absorbance

. JEN . MRS R IARYATR
i WA 1 Wt 2 A fi22/% g KE;TMEE' R, /fT ﬁf)
KA 0.000 51 0.000 99 0.000 75
0% 0.010 89 0.011 25 0.011 07 33 0.010 32 0
1% 0.020 24 0.019 54 0.019 89 35 0.019 14 5
2% 0.028 28 0.028 41 0.028 35 0.5 0.027 59 10
3 0.037 51 0.036 36 0.036 94 3.1 0.036 18 15
4% 0.044 29 0.045 73 0.045 01 3.1 0.044 26 20
2.5 ARMEIARLIEE WO T R H T R

TINFAR BRI 4 WL, AL 1100 °C . JR7Fik i
B 1900 °C FRERIREE 2 450 °Co I R 5 bR B W 1)

FRY B AEVE TR e FEE RN GARL AR I  2R WL 5
— IR R A = 0.001 697¢+0.011 110, =X

£S5 PNEMNEBRRRERBLE

Table 5 Standard addition method solution concentration and absorbance

FUBREESZS R AR RHETR TR Y

EAS WA 1 WOLIE 2 WA 3 SIS (E i 2E/% HomE e VP (ngfmL.)
R -0.000 32 0.000 94 0.000 44 0.000 35
0% 0.011 30 0.011 40 0.011 40 0.011 38 1.1 0.011 03 0
1% 0.019 51 0.020 51 0.020 01 5.0 0.019 66 5
2 0.029 06 0.028 26 0.028 43 0.028 58 2.8 0.028 23 10
3 0.037 14 0.036 89 0.036 41 0.036 81 2.0 0.036 46 15
H A FORWOGIA ;0 RORPRUER IR BE , ng/mL, AHG WO T EH T R

F41.0.999 938, K FR G JE BRI B AIIAKE &y
BRI, FUBRZS RO R bR HEAE TR A A, T
3 P B AR A & i 0.327 mg/Le
2.6 BRifERTZRRLIED:

INFEARRCEF] 5 WL, AR EE 1100 C, JEFfkik
1900 °C, BRI 2 450 °C, W 5E RN bRifEE TR 10

FRYWBREA BT B R X E R L3 6,

—JCRAE A )5 . A= 0.001 762¢ +0.001 537, 5%,
WA RROGIH s APRUER R FE  ng/mL. FHOC R AL
0.999 670, A5 BT AE A 5 58 0.262 mg/Lo
2.7 PRUEMIARLIE

INFEARSCHER) 5 WL, AL EE 1100 °C, JE T4 ik
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Table 6 Standard solution concentration and absorbance L TELBEE TR A = 0.001 754¢ + 0.010 962 ,
KR BRIEARIKIE/ (ng/ml.) WO A A WIIE s ¢ PRI WKL  ng/mLo AHE R
BUEZ R 0 0.001 35 $00.999 943 . K F IR L BIBRIERRR I B IARE i i
PR ’ 001090 TR TR 2 11 K 0 B s AR
FriEb2 0 0.019 14 A A RN 0.312 me/L,
- " s 28 FRAEAIARIE
K IE AR .
X A M=l SH
BEbRE 5 25 0.044 85 AR 5 L, BAGIRIE 1100 °C, 51kt

B 1900 °C,BRAR IR 2 450 °C. 5E RIIARAES R 1Y

B 1900 °C, [R5 EE 2 450 °C, I5E R ANbRIEE 1Y WA R 5 A

WOCE A RIE FR YRRV TR U RO ARL AR X I 5% 28 L 8.
7 AREMNERTRERRLE

Table 7 Standard addition method solution concentration and absorbance

HERRER A G A RERIEE

ik PO 2 AN figzeive ML W (gL
Kz H 0.000 30 0.000 38 0.000 34

0% 0.011 35 0.011 86 0.011 61 43 0.011 27 0

14 0.020 58 0.020 52 0.020 55 0.3 0.020 21 5

2% 0.029 41 0.028 84 0.029 13 2.0 0.028 79 10

3 0.038 39 0.038 02 0.038 21 1.0 0.037 87 15

445 0.047 11 0.046 15 0.046 63 2.1 0.046 29 20
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Table 8 Standard addition method solution concentration and absorbance

itk OB W2 WORES  FREDEE e R AR

LI SHIED e/ (ng/ml.)
FemasH 0.000 65 0.000 56 0.000 30 0.000 50
0% 0.011 47 0.010 91 0.011 49 0.011 29 5.1 0.010 79 0
14§ 0.019 86 0.020 40 0.020 13 2.7 0.019 63 5
2% 0.028 91 0.028 66 0.028 79 0.9 0.028 29 10
3% 0.038 20 0.038 75 0.038 48 1.4 0.037 98 15
— I PE I H 7 2 24 = 0.001 804¢ + 0.010 635, *9 RIZABRRNEEERTES

7 |:':| AN w%ﬁ .c ﬂ*ﬂﬁ? VERWOREE n g/mL, B Table 9 Specified value and standard deviation of quality control
$50.999 686,45 Z 51 FE (bR i R3S I AR liquor samples

HEAT RN, 1 BR 25 SR R PR R R S 1, A A MR H JE R X/ (mg/1) bR 5
AT A 0.295 mefL i 0.301 0.019
2.9 NGRS

B PR O B X SbRfE2E R 9, SRR AR I E 45 R 7 (E SR E LR 10,

R10 HRELEN ZETERAE

Table 10 Calculation and determination of Z value of test results

FRBGER/ WL RAIREC R PRRIEC  BRERRIEC LIRS FESHT B it o/ (mg/L) Z 18 FlE
0 600 1700 2 450 Bt £k 0.277 -13 W
0 600 1 700 2 450 FRUEIAE 0.303 0.1 Wi
4 1100 1900 2 450 Frifeih 2k i 0.254 -25 ] 5E
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HR10 HRELEN ZETERAE
Continue table 10 Calculation and determination of Z value of test results
SRR RARTEEC RTRIREC BRERIRIEC GAIRES FESRHT i o/ (mg/L) Z 18 H5E
4 1100 1 900 2450 BRI AL 0.309 0.4 s
4 1 100 1 900 2 450 BRI AL 0.327 1.4 T
5 1100 1900 2 450 NI HES 0.262 -2.1 T 4E
5 1 100 1 900 2 450 FRUEMAE 0312 0.6 il =
5 1100 1 900 2450 FrRUEIMAL: 0.295 -0.3 T

R IBRHERT 2L IE LI No: QC-156A-3 (Fh [ B AR R OB (R, T U . U7 S8 0P 1Y
SCOMAF T PR R AT &R, R IO T BE TR THRFRR, D HE R O E RORS 5 5 , LABA 2 5
FHAREE I AR IE 5 LATH R FHP AR S AR T3, 7 ATHERE .

[

F T STt ity R B o S R T R MEOCIE HOAE R A R AR 11
210 Ay THR PR R AL TIGZE R R eI M 4 pl 8

TEAR IR SR A IR ol T 2 2RI A 25 ng/mL 5 wL, AL E A 1 100 °C, J7FALIEE & 1900 °C, Bk

F11 REEILEREEE

Table 11 Absorbance ratio and precision

i ﬁﬁfﬁ sepzre 0 e JOUT JUER OB Ay e
R 3 1 100 1 900 2 450 0.019 20 0.018 96 0.018 95 1.6 0.431
R 3 1 100 1 900 2 450 0.042 65 0.044 47 0.044 43 2.4

R 4 1 100 1 900 2 450 0.019 27 0.019 37 0.019 33 0.3 0.426
HSRIR 4 1 100 1900 2 450 0.045 01 0.045 60 0.045 60 0.8

FEbh 5 1 100 1 900 2 450 0.020 45 0.020 03 0.020 61 15 0.443
TR 5 1 100 1900 2 450 0.045 70 0.046 74 0.045 53 1.4

FEbh 0 600 1 700 2 450 0.026 83 0.025 38 0.027 71 4.4 0.427
R 0 600 1 700 2 450 0.062 57 0.062 17 0.063 42 1.0

R 0 600 1 700 2 450 0.028 74 0.027 56 0.028 58 23 0.447
i 0 600 1700 2 450 0.062 90 0.063 45 0.063 46 0.5

BRI N 2 450 CIF, FE il HARHE RS R A A AT PP R JEE A 9 A 2 e A Y b KU it

rifedin 22 BOMARAE OLEZ TR . I R CTFERIC IR LT
211 HAtH s+ MAT LR CTRANC IR LR B2 R it i WO

MLCET S, BRIED o iR e L — O SE o E RBOBIA AR 12,

R12 AREMNERRRERBALE

Table 12 Standard addition method solution concentration and absorbance

BRI A RERIERE

E2S WOGIE 1 WOLIE 2 SRS (E TR251% O I (ngmL.)
Fefas H 0.000 80 0.000 64 0.000 72

0% 0.015 42 0.015 00 0.015 21 2.8 0.014 49 0

14 0.026 75 0.025 99 0.026 37 2.9 0.025 65 5

2% 0.038 41 0.038 61 0.038 52 0.5 0.037 80 10

3 0.049 91 0.050 88 0.050 40 1.9 0.049 68 15

4% 0.062 01 0.061 44 0.061 73 0.9 0.061 01 20
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FRF BEYIREMN RN QBRI 4 47
— TR PERIH R A = 0.002 341¢ + 0.014 312, Bk
(1] 22 H0 A0 f 3 M5 3 ). T8 R 90 25 B 2 40 2 4 R

A AW ;¢ AR IR B ng/mLo AR EL
0.999 909, 175 111 BT ¥ AE 5 Hh A & 88 0.306 mg/LL,
VRS R TS =9

S A RGO e R T T A R BRI Y
BRI BT TH R 4F, [m) IFRe P A SR P R A A 20 1
WY R, BOA HBE A I R KUK BT A 4
HRATHE

3 Z5ig
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TE BT A G 1k B A5 I B R A A
gtlﬁ?‘é%@ﬁ,m%ﬁﬁﬁﬂﬁﬂﬁ% K AR I AL
IEYj&{WJ/TE FOP s RE T o i, (S48 [

E*hﬁmLm¢@mﬁ@mAﬁmﬁmﬁm%
E{Eﬁﬁﬁ FESLARBGHE RN M AN 4 wL 804 5 pL, K1k
MR 1100 C, JEFARIEEE A 1900 °C, BRERIREE N
2 450 CHT 1 it 5 50 bR T V85 TR 1 3 0 45 SR AF X A7 11 B
ZERRE WOCIHZ Ly o SR T I i Ak 38 0 Jo 4
FE i AR IE B AT 4 5 £, BB S HERR R B
P XU ) 5 T B A R R 1 T AR 1) H At
T, M AE ST (R .
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