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[1. HERN BB & B I, AR AR W5 e ] fd o A 36 Ho s (A6 ), bt 100193
2. FEINT & 2 SR AR IR I A, FEIL 063000]

# E: BB v —MIETERORAE A% (high performance liquid chromatography, HPLC)illzE 45 & 45l
i PR LR I T vk . AR ARWESRARR T S S AT AL B D . AR AR LR AR 0 i
PR G4 . R BR . e iPE . RPMEEE . EEME . S S GR FITBERR R 2 vi g X A
e AT RS, 1 mL $UA% 9 HiTrapTM Heparin HP T2 55 FAE AT SR AL Ty fi BRA B BT AL B v, 4
WA AR PEFL B A A (1% 4544 - XBridge Protein BEH C, {4354 (4.6 mmx250 mm, 3.5 pm), #if 60°C,

EEXRBSWIRE RS, AT AR R 2.5 mg/kg ., SERIRN 5.0 me/kg, A0 106.0%~107.5%; F1XTFLRHE
ah, AT TR HBR N 5.0 mg/kg . EEFRN 10.0 mg/kg, FICHEN 103.5%~107.7%. W5 Kyl i b A AR PERL
FEARE R ERRY 100 mg/kg, RN NHEA RIFRLEMECR(7>0.999), FATHESLE: . HIFSLK . H LK
AL 2 ] X SR R, AT B RAFMER MMM, 858 A7 auab B s, Al g, mrisk
XSS [F] 2B S il i o A M LR B 1 i 00T, AT A il R BT LA AR 5 B 7kl it it S 4 AR A o
KR U5 Wik RAMEFLSE I, RO G
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ABSTRACT: Objective To establish an analytical method for the determination of native lactoferrin in milk
and dairy products based on high performance liquid chromatography (HPLC). Methods Key parameters such
as the pretreatment methods of milk and dairy products, the liquid chromatography conditions for the analysis of

native lactoferrin, limit of detection, limit of quantification, linear range, repeatability, and reproducibility were
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explored. Results Phosphate buffer was used to dilute the samples, and a 1 mL HiTrapTM Heparin HP affinity
column was used for enrichment and purification, which was a simple and effective pretreatment method. The liquid
chromatography conditions for the analysis of native lactoferrin were: XBridge Protein BEH C4 column (4.6 mmx
250 mm, 3.5 pm), with a column temperature of 60°C. For liquid milk samples, the detection limit of this method was
2.5 mg/kg, the quantitative limit was 5.0 mg/kg, and the recovery rate ranged from 106.0% to 107.5%. For milk
powder samples, the detection limit of this method was 5.0 mg/kg, the quantitative limit was 10.0 mg/kg, and the
recovery rate ranged from 103.5% to 107.7%. The quantitative upper limit of native lactoferrin in milk and dairy
products was 100 mg/kg, and it showed a good linear relationship (*>0.999) within the linear range. Parallel tests,
inter-day experiments, intra-day experiments, and comparisons between laboratories indicated that this method had

good repeatability and reproducibility. Conclusion This method features simple pretreatment and fast detection

speed, enabling quantitative analysis of native lactoferrin in different types of milk and dairy products. It can provide

standards for enterprises and quality inspection agencies to evaluate the quality of milk and dairy products.

KEY WORDS: milk; dairy; non-denatured lactoferrin; high performance liquid chromatography
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FBREA RSP S EEEO KRS, AL
HEM 20% L B LB SR MEE DRI — R
SRR RE & B O IEDY, o e sE Rk A LR A Y 2R 1
A LA AR R T R AR R R A A AR, X AR R
FEH L T RS SR AR, R LIC Ty R b A TR
sz — [wEt, LK BT Se a  ER S Al
A P R ™, Al R ik e A A AR R, Il
Pt ARSI A K B oy W, LR R 00 e
il 98 355 25 A8 . IR ORI LR R 1 X e i R
HAATYNEAYY, AR S B I ] B R IR T ) 27.13 d
i % 14.25 A1,

HAGEA, T 40 80 kDa, &4 %4 690
FRgR LB A B 4 A SR i [ B ERCR 2R 4
A R e Ak B LR B LA R A e —
kg AR E A, ORI Ls A F IS
TFBIYE TAER W, FLERE 0 = g IR i s Al
(Kp 23707 107 mol/LI>%), 75 815 {A I o i B /K Sy Tl ke
FEEAPPL REASEA S MR E AT 2 M
Z Ak, EE LSS LA AR R 3 kR 2 IR A A
SR 22 R LR I R A B SR L 137 #1490
POREILAL, MR F17E Asn-Lys-Ser(58 3t 428~430)
1 Asn-Val-Thr(#% 5 635~637) | LA i EL5R 32728 iy,
Ab, NEEE EA P e iR sk Sk (5 331 Ml 339)
Qb BA T, LB A R X A0 Ak, F
AR R B R U B LRSI BEFLA AL B
A He I T Ak R R AR 2 ARG A P RE 1B, If HLBENS
P HFE AR A R ) A R (RS 2100 pH(ZY 3.0) T
Frik o X ol GBI N T4 F45H N SRR C 3822 8] 9 Hip IRl

il

PO, Y ekeh Gt FUERE A C A L AR A
B e 1, RS R S R 2 B RE T .

AL, FL A S AL DA TR RS A A
o SO R, LR AR X R B Y, ok EE
W RE R L T0°CHEZR B A AR M, 3 T B i L 2y g S,
S S A T R s T E SRR R,
SEAG I A5 R A ) b AR AR M LR AR B TR L
T 2L 0 B A A SR R B T TR EA 2
KRHEERE o AW T — R T 3 OO 535 75 (high
performance liquid chromatography, HPLC)ill & 5 5 45
A AR PR BRI R A i, SR BRI Eh S v S
AL SRR A, AR RS SR R R
Py AT, DARCAREE I BTor AL o B, 58 /MG I #s 46
W, 355 R AR 8 SRR S P RS P FLER 2R 1 i &
DASBT g i Ml 0 SR HURS PEAN 475 B A it ot S 4 2%

1 MR5R%
1.1 il 5

4 05 FL B E O Ar UE G (4 = 85%, CAS:
116897-68-9) . Wiz — &M . BER A 4 (4 Hrak) (=
Sigma A H]); ZIMLPREERE 99.9%, bt E R ERHL A R

N, CHE(EI%4E, 26E Fisher A #F]); &AL Hral,
[ 25 5 B0 A FRA FD).
1.2 UE5EF

Acquity UPLC @380 A0 € 15X (3 [ Waters 2 Fl);
AL204 FIH T RF[REE 0.01 g, 0.1 mg, ¥l Mettler
Toledo(_I )2\ 7]; CR22GIIT B E.LHL(H 2% Hitachi 24 H]);
BT100-1L AUlEZN%E (G E Langer fHiEZE AR A]); PB-10
7Y pH (£ Sartorius A F]); FFEF (S mLx1 mL, %
[# Cytiva 2~ 7l)o
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1.3 XWFE
13.1  Hik B

BRIRERSZ vh IR JOOKBEIR SN 4.99 g, JOKBERR
S 4M 23.85 g, il 800 mL /K A#E, I 5 mol/L S ALK
ERRAY pH £ 7.50+0.05, E&ZE 1L, IS,

WP KBRS 4N 0.96 g, JLKBEER R — N
5.96 g, AfL#h 5.84 g, pH o 7.50+0.05, EXZE 1L, 1R

Ve AR : TOKBERR S0 2.50 g, JLKBEmRE
£ 5.96 g, EALHN 119.30 g, pH Ny 7.50+0.05, EXZE 1L,
R
132 &i#Eis

XBridge Protein BEH C,4 f&ji%41:(4.6 mmx250 mm, 3.5 pum),
KM 280 nm, PEEEE 30 UL, WEIH A A 0.1% = H LK
BV, T B N 0.1% =R R IEER(V:V), Tk
1.5 mL/min, # 60°C, ZeMEBREEVENL . VEMIRETIER 1
FFR o

®1 BEXBRERF

Table 1 Gradient elution program
B[] /min 0 6.5 10 12 15 155 20
A H/% 95 62 62 40 40 95 95
B /% 5 38 38 60 60 5 5

1.3.3 AR & ey 24

5 LA AR VAR UE T A o T IE A AR ) 4 e S
FREE, FH/KECHR 10 mg/mL FIFLEE bR ERE &5 780 1
A BUE &R 200 pl, F/KERZE 10 mL RS R
200 mg/L FRuErr IR B AR dE v,
ISR VR T ) I FL R A ) R AR ME ARV, o sk 4 )
92.0. 5.0, 10.0, 20.0, 50.0 F1 100.0 mg/L. J{l HPLC #
W, ALK AR 0 o R v B R A A, (8 i 0 TR (1) 1 D)
FPAERR, ZflbRdEh LR, FAHCR BN AL T 0.99.
1.3.4 AFSabsE

(OFEAL R

AFL. DIRAREILECK IS HEFFRIGARE 10 g,
TN ABERREL 2 w8 T € 25 2 50 mL. 12000 r/min 250> 10 min,
BB A B A 4R At g, W FHT k.

FUBRE S MERFRBGRAE 5 g MIABRRRELZE iAW
EAZE 50 mL, B4, 12000 r/min 0> 10 min, B 5K
LY AR R AR, AR IR A AL

Q)R L

2 AR 10 mL WRPEiE R S fL, B 10 mL L&
WA, SRR 10 mL WRBEE IR GE—IR, =4 5 mL
VEWL Ve, L IR B AR SO D, SO A
TEASCI AE o
135 ETHEMER

RPEAE A A AN M TR S P E R, AL

BREE 4 HE S 5.0, 20.0 1 50.0 mg/kg B9 K @ SLAE S, [F]
B, il £ FLAK R (280 10.0., 50.0 Fl 100.0 mg/kg YFL
FYRE G, A3 SN TRL R R v T slsg 25 AR Xof A 0 e 2
(relative standard deviation, RSD), 4N E VAT 3 MRS,
HE I E .
1.4 HaELE

5255 45 WOk | Microsoft Office 2010 F1 Waters
Empower 3 #4750 1143 5 FHEUG 4347 o

2 FER5HH

2.1 FEEAERRIEE

BEPRA TR AbR S, R A SRR T IL TR . A
B, XTI LA AR AR IE S R R, WF O AR TG
FEEEIEAS . R ER: HalE Wi L g LR E A
FRUESL = At 25 B, CAS S FEAHE 3 A, 48
936541-36-5, 146897-68-9 il 112163-33-4,

Al CAS SFLEREAbRHEM TR ZHK, K

HIA PR, —FICA KRR E A R A AR E A, o F
4R 80 kDaCB AW i), T —Fh kIR T AR FL AL
BEE, P4 90 kDa (Sigma ). CAS 5K
146897-68-9 H“FLEREE FIARAES”, BHRTA PR, —Fhhsk
BEFAFLMELERE N, 4> F150 82.4 kDa (Supelco i),
AR A 4R, AR 80 kDa(JEM-hif). CAS 5

W B R MR A 5 . AT i <L Bk s v ™ ey e v A
OB R IR 2.

R2 TREGEAKEARER HIEERLLER
Table 2 Comparison of peak area of different brands of
“lactoferrin standard”

vt 50 mg/L ¥ i AR RSDs/%
Sigma 62094+807.22
Supelco 100037+800.30
BEEY 52995+741.93 38
T 52259+783.89

H1 ¢ 2 Al H, Supelco MIFRIE i 28 IF 2 5 FOAE 45 & PR A%
Ja, SRR R, VBRI E O S R
W, AT AR REAN SR, B, APREH
B FLERE AR E RS M Supelco A%, CAS 5 146897-68-9(5%
F 4 L-047-50MG).

22 BIEEREE

SCHPEEL BEH Cig Al BEH C, {0tk tf B i e N
100 mg/L W4 ERFE H G (immunoglobulin G, IgG). 4~
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& M 45 1 (bovine serum albumin, BSA), #AZEH . o-FLH
AN B-FLERER TG GBI T LR AN 1 IR, LR
BEH C, (iR, LA ITHRIEM 19 (45 15 1eG . BSA,
a-FLITER TR p-FUBRER [0 (I FLAT R o5 1 X 43 B, 0
TUJRBLAER, NI BEH Cyy Gl R AESE B 1RO,
B LAABI 526 % BEH s (REHE IR SR v P 4

A 012
0.10}
= 0.06|
% 0.06f  IgG
= L
2 004 BSA ‘L
0.02f I B-FIK T pFLEk
O 1 1 1 L@ ﬁ? 1 ;ﬁlﬁB.lJ\ﬁfi‘A ]
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
{2 B4 B5F (] /min
B 9.040,
0.035}
0.030} _
2 Loas FLKER
o
2 0.020k
2‘
0.010} BSA l
0.005f (N =
T Vil

1.00 2.00 3.00 4.00 500 600 7.00 8.00
{88 B[] /min
€1 )% JH(A) BEH C,HI(B) BEH C g (o i FE AT A%k bR
1) £ i P

Fig.1 Chromatograms of lactoferrin standard solution detected using
(A) BEH C, and (B) BEH C5 columns

2.3 KMPEKAIRE

RTRFAMIE T RN RE, RAFRER T A
I IR K, 43 A% K 210 nm 1 280 nm Xf
FUBRE (I 70T R 2 TIA, FE 280 nm AR KT,
FLER B (g i i (5 e e o s, HLERR P Aa, Bk
AWEFE T IR S & TE, YR 280 nm fE N FLBRE I
SR K
24 BIEHMIRHTE

AT 2 5 T 00 S5 3 2 R RS T R g O
P2 A K DU FLR R 1 A @ AR, A9 43 IR &R
T RN 50 mg/L PR AARME SRR RIAEAE T
B4 HrEs SR, A4 25, 30, 35, 40, 50, 60°C. %%
A 3 FiR, AR 60°CHT, FLEKE ARG LY, R
BETRR FLA N (R R R, PRI S A RS A AR 60°C,

210 nm

e
E 0
0,010 - - - - :

1.80 220 2.60 3.00 340 3.80

1.00  1.40
PR BRI 1] /min

0.040
2 0.030F 280 nm
<
2 0.020
|
= 0,010
= |
= 0 oo J

1.00 140 1.80 220 2.60 ~3.00 340 3.80
£ B A /min
B2 AS[ERI I S 2L r R 4435 # (100 mg/L)

Fig.2 Typical chromatograms of lactoferrin at different detection
wavelengths (100 mg/L)
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M o7 5% B /AU
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—-2.000
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{5 B3 Bis} 6] /min
[ESf I N £ = B R = i e

Fig.3 Typical chromatograms of lactoferrin at different column
temperatures

2.5 EHEFERERTE

IR WA AR A HORE 208 Crg kL, (il 7008
LB K PE R DR R E, R A R R AR, SR
R AR LS S A 2 S LR P s A, i
BFLBREE RIS, LR R IR R, B Cog
A AE U ANIE T SR AR AR A P O FLER S . IR R
THE R MR KRR AL 20, 5w % R s i, wf
Fr S A R FLERE L, SR I BRE R E
e AL RS St DI IERR I 2R AR X A W3 A T i
AbRE, P AU R AR AR E A e AR L difl.
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2.6 FFEFMAE ISR 2 0010,

e \ g _ ! 5mLES 1K

REF R B A0S EF PP R AR EA, = -OOSJ
(BT LB PERAE G 38 I P R A . WSR2 A Y ; 0 T
RS T 0 P LR 00 4 B, e A FLBRER (103 100 1:50 200 230 390 8,50 400 430 300 330 6.00
7, FERE AL R WM. mEEd K, SEEIFEFREmM 2 0,010,
PR, LB . R, R ERAR RO B o0 5 mL#2%
FEMA T EE, 2N, 10 mL 49 b ALk 1 i E ol
AL 8 mg. AWK T 1 mL HASHY HiTrapTM = 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
Heparin HP IF &£ AR . WK 4 UK, 8 mg FLEkE 2 0010 A4 B3 B[] /min
(TR R 101.27%, WRERER, WL, AP F .
! 0.005 mLA 31

E#E 1 mL BLAS ) HiTrapTM Heparin HP JFE 5 AIk:, T =
):‘Q?"‘THQA g 0 —r
S = 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00

0.040
0035 | ~ 8 mgAlikEE L
ol RS mgRl B
0.025 |
) 0.020 -
1 0.015}
0.010}
0.005 |-

/AU

M 7 54,

~0.005 . . . . . )
0 1.00 2.00 3.00 4.00 5.00 6.00

A5%- B3 15t 7] /min

P4 BT EFIAE AR BRI E @
Fig.4 Chromatogram for determination of the loading capacity of
heparin affinity column

2.7 FFERFAFRRETRATE

S PRUE S5 I HE A 1, A TR R O A Uk I LBk R
I EE B A F . A1 1 mL HiTrapTM Heparin HP I 2
SEAEE, 30 5 mL PRI O LR IE 3 Tk, A A FL R
BEEM S mE S AT, S 1S mL A ALBEE,
LA TR EE, SAR I S FLERE T, BEH S mL A BEME
TR AT K LR AR 1 8 TR, AR T VR S SR R TR IR AR R
b SmL,
2.8 HWUHR. EERMLKMTEE

R E AL IR R L BRI L, AT
FE S E T I Y AR e Ze i iE VO L, B TR
VR WTC ) AL LR R S bR ofE TAEIR TR, R VR B 4
3y 2.0, 5.0, 10.0, 20.0. 50.0 1 100.0 mg/L, J§ HPLC
R, LU ER 10 B ALV B (X, mg/L) AR AR AR, i
VA TE FR O AR (Y) R A AR, 2l br it 4k, 45 R 3R W
FLAERE H 0 R BEETE 2.0~100.0 mg/L 2 8] & KLk
KR, HERE 17=0.9999, WK 6 Fimx, THEHH R
FTHE Y=1414.632X-1401.239,

{5 #3 i [a] /min

Fls  JHFZEFALGEIDATR I Gk
Fig.5 Chromatogram for determination of elution volume of heparin
affinity column

KOE 2k E
160000.0F
140000.0F
& 120000.0F
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~20000.0F , . . . . .
0 2000  40.00  60.00  80.00  100.00

R/ (mg/L)
FEl6  FLERE APREIIZR

Fig.6 Standard curve of lactoferrin

e

e Pl AR LR R ARG R | s B RIZ
TR, AFST I AN TR RS AR S A TR D S B ST
FESRRAV RS IR o B RS U AR AR MR R
FIROAS Hh R i B, BN S FLREE I K I 5L, AT
FLERER (IBRVE SR INSE G, WRINZHR /3 310 2.5 mg/kg
5.0 mg/kg, S5HFM, R UREE MRS WIRE S RS 3L
BRE A MAEME 50K T 351 10, BEHCRITE 90%~110%,
T YA v oA A P LK B A R B i FR 43 )
K 2.5 mg/kg 1 5.0 mg/kg, FHFFEFL A LR ALK
BRI R, RN LB (I ELRy, TR
FIARIE S I SE 08, WIS SNk &4 5.0 mg/kg F
10.0 mg/kg, Z5RFH, PIRIFE ke LR (R L oy
BT 3 110, [BIERIGTE 90%~110%, BiHFLI H AR A
FLEREE R Hh BRATE SRR 435k 5.0 mg/kg F110.0 mg/kg.
TS A ZLA 02 B R 100 mg/ke.

29 ESM

ST R E A M, AFIT AN [ A Rh L A
AT S S B S . AR AR RS ALK .
3 AAEL, XPREEAES, BNE 2N 5.0, 20.0
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Table 3 Recovery rate experiment results
5 il K PR FLAT: FUBEE b

IR B /(mg/kg) S /(mg/kg) Bl /% IFRZEHR B /(mg/kg) LI E/(mg/kg) B3 /%
5.0 5.33£0.10 106.7+£2.08 10.0 10.77+0.25 107.742.52

20.0 21.20+0.36 106.0+1.80 50.0 52.67+1.61 105.3+3.21

50.0 54.05+0.64 107.5+1.28 100.0 103.5+1.50 103.5+1.50

50.0 mg/kg MIFLERE BT, FHSCRK 106.0%~107.5%; X
FUEES:, BRINJE M 10.0, 50.0 F1 100.0 mg/kg HIFL
BRE AR, FICR 103.5%~107.7%. 25 b, 4% T3 ke
i, ATEHRA BRI EE M.

Rk BUEA R E R, AR T H N
FUH R BE . FERKFFL . FLK 43 BT INAS [R) e BE 14 7L
BRAE BRI A, 2 BRI AL B 6 A W A T A B,
AKFERZ 3 WA H NS5 R, 22 2 d 7 SEs
TR H AR 2, g L 4 fsk 5. 45 ERM, &
J5 B B AT H 18] RSDAR T 10%, 1 A — oA Jr ik XA
R HIRLE o
210 EIH

ARSI 3 L E R XTS5, HRHEMN
P o EF X ELCORPEZLRE S, A3 A A LM 5.0, 20.0 il
50.0 mg/kg MIFLEREE FIARUEN,; EFXTZURAESL, 25 A
e 9 10.0, 50.0 1 100.0 mg/kg BIFLERE FbRMEN,, &
AFERIEAT 3 AKTFINER ., 3R 6~8 iR, BICKRE
RSDs ¥I/NF 7%, UwiWIA 7k HA RAF RS IE .

x4 REIAHERHBAMBEEER
Table 4 Inter-days and intra-days precision of the sterilized
milk samples

B H PRS2 B H IFDHS 25
FLEREE M S Sl
/(mg/kg) e RSDs/% <0 RSDs/%
/(mg/kg)+SD /(mg/kg)+SD
5.0 5.33+0.10 2.0 5.4+0.07 1.3
20.0 21.20£0.36 1.7 20.17+£0.51 2.5
50.0 54.05+0.64 1.2 50.05+0.92 1.8

F5 MRS ERRREEEESBRER
Table 5 Inter-days and intra-days precision of the mild
powder samples

3 H PR 25 B2 H [ i 25 B2
FLEE U — —
J(me/k SeifE 0 pallis) 0
(mg/kg) Ds/% RSDs/%
/(mg/kg)+SD /(mg/kg)+SD
10.0 10.77+0.25 2.3 10.34+0.48 4.6
50.0 52.67+1.63 3.1 52.39+0.82 1.6
100.0 103.5+1.45 1.4 100.58+2.97 3.0

6 SLWE 1 AIEIERNEZE WIS

Table 6 Recovery rates and precisions validation test of Lab 1

LI E S vk

it EALBR R E

HFR e FE/(mg/kg) FE S FEE/%  SEEHEIER/%  RSDs/%
/(mg/L) /(mg/L)
/ B R E I 8.688 / / / /

B 5+1 10.586 95.0

5.0 1 5+2 10.692 2.0 100.0 96.7 3.0
G 5+3 10.584 95.0
[UIG 20+1 16.870 102.5

20.0 I 20+2 16.480 8.0 97.5 98.8 33
MG 20+3 16.425 96.3
[ EG 50+1 28.527 99.0

50.0 (G 50+2 28.741 20.0 100.0 100 1.0
R 50+3 28.904 101.0

/ AN 0 / / / /

K 10+1 2.004 100.2

10.0 B 10+2 2.146 2.0 107.3 100.4 0.1
LK 10+3 2.030 101.5
K 50+1 9.344 93.4

50.0 FLB 50+2 9.442 10.0 94.4 101.9 1.3
LK 50+3 9.228 923
FLK 100+1 18.794 94.0

100.0 LK 100+2 19.662 20.0 98.3 100.8 1.1
LK 10043 18.698 93.5

TE: AR, K7, 8 1A,
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Table 7 Recovery rates and precisions validation test of Lab 2

bR (mgke) e DCPOUERERE o MR EBURRURIE e, psgmiicRme RSDs%
/(mg/L) /(mg/L)

/ AR T 10.377 / / / /
BTG 5+1 12.371 99.7

5.0 B R 5+2 12.325 2.0 97.4 99.2 1.6
MG 5+3 12.384 100.4
G 20+1 18.131 96.9

20.0 LIS 2042 18.369 8.0 99.9 98.2 1.6
EL G 2043 18.190 97.7
ELEG 50+1 29.612 96.2

50.0 B R 50+2 29.373 20.0 95.0 95.5 0.6
G 50+3 29.469 95.5

/ FLR RN 0 / / / /
FLK 10+1 2.007 100.4

10.0 FLK 1042 2.011 2.0 100.6 100.4 0.1
LK 1043 2.006 100.3
FLH 50+1 10.298 103.0

50.0 LA 50+2 10.034 10.0 100.3 101.9 1.3
LA 50+3 10.231 102.3
FLK 100+1 20.203 101.0

100.0 FLK 100+2 19.934 20.0 99.7 100.8 1.1
FLK 100+3 20.354 101.8

®8 TLIGE 3 EIEMBEERERIESEE
Table 8 Recovery rates and precisions validation test of Lab 3

JPRZH B /(mg/kg) FEh S SEINZE H/(mg/kg) [ETe 3 /% -1 [ /% RSDs/%
/ FE A AR 0 / / /

5-1 5.4 107.0

5.0 5-2 5.4 108.5 107.3 1.0
53 5.3 106.5
20-1 193 96.3

20.0 20-2 213 106.6 103.2 5.8
20-3 213 106.6
100-1 46.2 924

50.0 100-2 50.9 101.9 98.7 5.6
100-3 50.9 101.9

/ FE S A AR 18.7 / / /

10-1 28.6 98.5

10.0 10-2 28.5 98.0 99.5 22
10-3 289 102.0
50-1 69.7 102.0

50.0 50-2 71.9 106.4 104.5 2.2
50-3 713 105.2
100-1 1143 95.6

100.0 100-2 127.7 109.0 103.8 6.9

100-3 125.7 107.0
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