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Development and application of rapid detection test strips for camel milk
adulteration

XIANG Hai-Qiao', TIAN Xiu-Mei*"

(1. College of Food Science, Heilongjiang Bayi Agricultural University, Daqing 163319, China;
2. Beijing Zhongsheng Shikang Technology Co., Ltd., Beijing 102101, China)

ABSTRACT: Objective To develop a rapid detection test strip based on specific antigen-antibody reactions, which
can be used for rapid and highly sensitive detection of camel milk adulteration. Methods By utilizing the structural
differences of a-lactalbumin between cow’s milk and camel milk, specific antibodies were developed. Then, an
indirect competitive colloidal gold immunochromatographic technique was adopted to develop the detection test strip.
Results The test strip could detect adulteration in camel milk, with a sensitivity of up to 0.03%. In addition, it could
also be used to detect adulteration in camel milk powder and its detection sensitivity could reach 0.1% when
calculated based on milk powder. Conclusion The colloidal gold rapid chromatographic detection test strip
developed in this study has high sensitivity, convenient operation and low cost. It greatly improves the detection
efficiency and plays an important role in the rapid detection and screening of camel milk adulteration.
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Wil AATTRT 3% B FLAF SR IR A, S SR A A (i
it . WEFRNIS B, KL E UL A AR,
HehmErAE ik 4%, IBidatms 6%l B, 57
R, AME AR, B, 4R AL 4E4 K B K4
A2 3R C LASCANEL AR T R A% 22 Pl AT 2t T AT R4 8 % A
g KB ISR e L S A, REAE AR m AT %
FlopI I e A 1P, FE RS FOME Dy I, BFFR 2R3t
X RS A B IR T M DY, RO AE TR SE R h R
ZWEEREA TG 3~4 0, b HIE BosH A
B D RE 2o SR IRYT EASTBIME . BRIbZ b, s
GRGEFLRY . SRSEFLAAL S SFTE AR P B A T K
S L

SGEFL A E SR . I, AT E TR, ATk
90~120 Ji/kg, i LAEARRY, 2 @i flig oK sh, 5eal
BRIAREZ B, — BB Bl EE R4, N
L, ARAEHFRIE, B A BRI Ik 3 A R e AR
% - B2 BE 3% 75 (ultra performance liquid chromatography-
tandem mass spectrometry, UPLC-MS/MS)! | B& =5
¥ (polymerase chain reaction, PCR)¥" 153k 43 A Wk K
AR A R R AGE & T ELAG I, H
AR B R . T N . RERT AR A b D), el
ARG T, ARG BT HOR, ik, HAR
. SERlE, PRI 0 kY B g S 2R R
o-FL VR VR ZIE R 7 ) AT w5 BEARAL T, CARARURE 2528
82.9%; IXIEIR o-FLOBABZ WS, MAR o-FH
AR B S . X — 45 22 7 S BUESE I a-FLIE
HEMFARTE R G IE D, Wi a-FLHERAEY)
RARGERRE, AR ETHA G - OB DT
gipg 22 & T AL oL R FON R PR B
BT LA, R4 5 g s Tk 0 SR 0L R R e i 4
RIEETROR, PR MR R IR . . mAk. IRk
A EREL G SEFL B R AR GRSk, A%
B L Al o 22 4 T R A FE s B 4t — b e s PRl 1) i

1 MR5REE

L1 RS

FEBEFLOHTERFLAR); R FLOERFLAR).

4 [ %% F1 & 19 (bovine serum  albumin, BSA)( 4l J&
98%). a-FLIAME FI(LERE>85%) . BEEE I (LEE>90%) ., FLER
EA(LE =90%) (8 [E Sigma A F]); IKIEFLB ML, HiT
Ji, W AR, FHMREEREN G
(immunoglobulin G, IgG)(4liE>85%, FEil 1# 2 Bk WFHEL
AIRAFE), B M. BmE . |1, nhii-20.,

RN EEERE . APEERR . FPIEIR N . AATR . BRERHE (5
Mra, [ 254 3 k2% R0 A BRA H); fY R 2 4E R
(nitrocellulose membrane, NC JE)[FEZF i L) A BB IR
AT BN (polyvinyl chloride, PVC)TF#i (4 ERHE A
RN HD); Fusion 5 FEASE[BERELF4E, FEMATE/REEH AR AL R0)
HBRAH.

12 UFE5E%

XYZ3060 W54 A% [ 3% [ H 1 R 5 () A R A
GZX-9240MBE HL A XU T 146 (1 I R 2 7 2R AR
AR FD; 2Q2002 i fiti F s ) AAL( i & hn A Rk
HATRRAF); HF4500 BEAR{L. YZ6000 1A 4: e 4(% |
YZ8000G ARG AL &% . YZ1600 Z LI & 2Rt aT bk
T RERHE AT PR 7); 84-1A g J1 Bt P (I3t A 20 A PR
25 w)); H2050R At i 3 v ik 29 CoATL G e TR S S 3 = AL A8
TFRABRAF); LGI-10 B THALAL S IR AR 4R &
JEA R
1.3 «-FBEERRERERENTE

DL o-FLEEE A SE IR, X 6~8 B i) BALB/c Mtk
ANEGEA O, B TR S SCIR17-18] ik . 56 5 ki
eI 1A, SRAR/N U TRER K 43 2 i, SR )4
v TiFER G 5 W BRI 72 (enzyme-linked immunosorbent assay,
ELISA )R il 35 He A8 505 S, SRR Ak ves FLAm i %
AR/ NR U AR A . 2t 3 RO R BE IS,
KA A R T ARl 20 R R K G, R e R - iR
ULIE LA IARP, 0 H ik B 45
1.4 HIRBITFHIE

B PO S BRI S S 0 21 A R, DL sk
o RAEMICRE. R R R R A PN TR b,
Ve R RS RO AR Bk
1.5 REEBMRAKFZHGHIEZESEHMKL
1.5.1 AR ERGH &

SR R 65 T A A D525 1 5 e A 4 R 12324 A
il AT R, BB (DE 1 LA A B
) EEFR S, MR ERGE; QA 2%H A& BRIE T
15 mL, ik 5 ming 3)HENNTA 4%HFTR = #7415 mL,
FRAm Ik i A e B, R E)E, Tk
ZLnPGERE 15 min, 877 T 4 °CHEH.

1.5.2 &ARHIR e 6 &

SR R R W R A s PRI B e BT B 6 2 2 mL
B, FIRBAKIIYE 2 WS & A 1 mL B A4 %
W MRIKINA 0.2 mol/L BREREH 5. 6. 7. 8. 9. 10 uL, ¥
RS BRI 10 ng BsapEbUIR, RRIRS G HE
5 min, FEHIA 50 pL 10% BSA, JRSIHEH] 10 min; B
F 10000 r/min &.0> 10 min, 3K LIEW, A 200 pL &
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FH1TE

IR ST 4 °CIRA7E 5 RS,
1.5.3  Jdk BATR A ah 0%k

et NC BRI T PVC #4 F. JH 0.01 mol/L pH
7.4 WBEER L 2% i (phosphate buffered saline, PBS)¥ o-Fl.
IR AR AR, 1E R T LT R, [RIEbEE L hT
B 1gG PR RIMR BE, 1Bk C SR TR . RIS 5k
BOHLTE 1 mm, Wig 1 pl/cm, WEETE NC JBEE#60 X
AT K, S5 T 37 °CHET 16~18 ho 55, #AE
mnE L WOKER . TR BRI T PVC B AR b, YIEIAL
4.2 mm % S5 P,
1.5.4  RIEH &S AR EAL

(1) NC JiE& iy i i

SRR BFE Z AT 140725, FEZFIHT 9525 FKH)
110/25 3 FiZHTEEARNFE A NC PRI, DIt
S AR . BT . RTE RN R bR R s
B NC fit, AR NC EEFLE Sl TR, RN
BE L WAARUR K REUE FINEEER . HARE NC RS F
HHUG, XA E S AR OK ACFIREAR Y a2
A 0.01 mol/L pH 7.4 B PBS Wi 5 mg/mL T T
LRI, LR 1gG #MFRE 0.08 mg/mL T C LRI,
37 °CHET 16~18 h J5 451 . MFRICH MRS, AL
WA 1:10 (V:)F G 25 FH o B 3 BEFLRE S i 1 A
W, NRBAMELISEBUENT, Bk Ak 101
(V)Xo B LR S TG B . B SO pL AR & i W0 A 3
96 FLIALAR Y, FEINA 200 pL 145 B 58 BEFLEE i, 40 °C
I H 3 min JE 46 A A NC B4 1948 5%, J2HT 5 min J&
ISR, AR NC B E 3 4T,

(2) T &eHiJm gk i1

HEBEFELZFIM 140/25 B NC B, T A8 SR
b, % a-FLEE A 0.01 mol/L pH 7.4 (4 PBS i B,
1.2, 4. 8mg/mL; KRB ARAITRIE, SHEE
4 1.0 uL/em, SERUE T 37 °CHET 18 h & M. RMAMmE
U (9 RS R G (ORI R 5 JE A T, 0 S RS AR A 1) e 1
AVEW 50 pL, FAIA 200 pL il &R SEFLRE S, T
40 °CHMFTIFE 3 min, IR AGIPAFIHREE NC & it
445, 2T 5 min JEHIRAEIR, FRINRELE 3 4P TSEE

(3) C £ Bl 1gG ek FEH Ak

PEFRFELFWT 140/25 (1) NC &, IETA@Em M L,
% a-FLE B 0.01 mol/L pH 7.4 1) PBS i 8 il ot 3k Mk 1 ;
BB R 1gG B 0.01 mol/L pH 7.4 1Y) PBS Fe/K 0.02.
0.04. 0.06. 0.08, 0.10 mg/mL., &% 1.54Q)HIFEEYH
FEDRAL T PRI, ARl BE % 3 411 s,
1.5.5 #Fouaj &2 R Hm A

T 0% B FLAE i B 107 & R4 R, ELE RSN ) Hh B
Hrof e . SRS, HIRIEF M & 55 A4 Beil 2,
L7 0 T 5 XA it A T R AL 3 AR S 43 TR BOK

0.01 mol/L pH 7.4 PBS LA &t if#-20 ) PBS (phosphate
buffered saline with Tween-20, PBST)(% 0.5%0t ¥ -20,
0.01 mol/L pH 7.4 PBS) 3 R A s Bk E 4 701k 5
5y SN RRS, XTI AR E 11, 12,
1:3. 14 (VR REELBI, 38 3EZUR B AR L 1:5.1:7,
1:9. L1 Wk, S BT R R LB AL 5250 . A 1R o
FIRE I BR A 25K, [R]85 A 4R 4% Bk 68 55 J T RO ME RE i
S A AR R VBRI R LL A7)
1.5.6 RAEA M T kR LRI E

BUE RARCI AR S IA 96 FLAFLI . K55 5E
FLAE b4 BG TS 0 LU AR R, R 52 05 B 200 wL A |
AL, IR T 40 °CAM FIFE 3 min. Ffij5 46 AR
sk, RHTRNL S min, RN ZRFEBHREFEAL, KA
YZ8000G ARG 3B AR VEA TR . R (EH5E X (1)

R {H=T{8/C M

A TR YZ8000G A 4 St U A e Ay T £ 0K
JEAE; C 2R YZ8000G A & i3t B A i Y C 2RIk
JEAE; REA TIKIE S CLIKEE M HE, RIEIZEE RN
FIRRE AR BB

MR {H>1.1 B, 5 ARAH; Y R ENT 0.9~1.1
Z Il S55EERl X R {H<0.9 B, BLEHSKERLER S P
BAFAECEFURS . AR BT R 45 T &R
WFSET C 4R, WA AR, BLRHRE S A e 7Lek
FFBMG B TLRBEARET C L&, MHIE NAMER,
1.5.7 XA MAETFN

HUIE3E7L S VS TR B SE LR AR B, 20 4% 0.01% .
0.02%. 0.03%. 0.04%. 0.05%. 0.10%. 0.20%FH 5 & ARFL
FEB AR ZURES, BAFESE 8 4 FATSE5, ek R {H
IR BABAYE, i ik ARG I AR T R . e — 13 B
PERIBESEFLRE L, 3 BIMARE S EC 0.01%F1 0.03%11)
AR AR, R 3 LR L 2E 4 AR 4R S b A T ARG,
BRI 8 4T3 0, sk R (I B PR,
RIS R R e SRR P,
1.6 IR

R FAAE 5T A B A B /] HF4500 AR5 5t
PF(2025-1 B RO B 2 A O BT iR RAEUEE . BUiRgy
SEEEAT AR AT AL B, RR SR IEAT 3 KER . R
JH WPS Office 2000 {4 F1 Origin 2021 #EA7H A A Fi g
FEALEL

2 HFR55H

21 o-ABEBRAEMENERE
2.1.1  #AREHBELFN

H o-FLOE A RIS 2 RN o-1 5 a-2,
il 25 B K5 R A ELISA J5 i AT RBUZRS I L) 0.01 mol/L
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pH 7.4 (¥ PBS FCil RV EARUER IR, LA a-FL 18R 1
WREEIY A AR (InC) WAL B . OD Ak bR il b o it
. a1 BRI LM |D r BOh ¥=0.519-0.592InC
(7=0.991), a-2 HLIKIYLYEREIH TR ¥=0.573-0.644InC

(r*=0.992), PIFHURLEIZSIARIE T, Letbpoe REGY LT,
¥IRTF 0.990. W13 1 R, a-1 HTAREI 1Cs) M 0.173 mg/L, 1%
T a-2 FiR A 0.244 mg/L, WAL AR A A K
WH a-1 HUAIEA TR 229256

F1 a17F a2 FrfELZ OD & ICs
Table 1 OD and ICs of standard curves for a-1 and a-2

R
EARZS ICso
0.0 mg/L 0.1 mg/L 0.3 mg/L 0.9 mg/L 2.7 mg/L 8.1 mg/L
1.830 1.180 0.800 0.466 0.233 0.090
a-1 0.173
1.930 1.020 0.758 0.404 0.198 0.110
1.865 1.185 0.897 0.534 0.273 0.128
-2 0.244
1.923 1.260 0.910 0.527 0.274 0.127

TR 2P EN ¥ B (half maximal inhibitory concentration, ICsg)o

2.1.2 AR
FLAPER e-FLEERS, EARZER, WMFLRE
FI. FLEREN . BEENSEZFE N Fx s 120 i il
A% 0.1~8.1 mg/L YT fi ik B -2 il br o ph & A il s, [
] 38 A 58 SR SR B E B R AR Sl . BRI sk 2 B
/R, WEHE AT LR, RIEEAE e RO 8.1 me/L I,
Hfts 3 F e BT A BT I R A, SRR
PERAF .
R2 a1 R RE(OD)
Table 2 Cross-reactivity of a-1 antibody (OD)
iinreridiy

(/L) AR&ER FBER FERER BES
0.0 2.148 2.054 2.269 2.059
0.1 1.296 1.912 1.945 1.927
0.3 0.812 1.934 1.867 2.020
0.9 0.427 1.949 2.042 2.006
2.7 0.186 1.940 1.990 2.040
8.1 0.076 1.982 1.949 2.028

2.2 REEFHEEHREKL
221 FARZAEIRIC pH B RAEIFILEHLH

SR P H IR BT e bR T s A 4 BORE, 38 EL A AR pHL 25K
ISR, W 1 iR, 1F o-1 PUARSRICEN 10 pg/mL
P, BRA R EXARICEE R, 455

FOA, WEE BREREN A BB, RSV R R AR AR
I LR AT PR BE B R YR ) BT e i Xof oz (14 ik B B FH
18(8 pL/mL)E R ol A bric 251 .

Iq
ry W/ L 74 /"= Vi y

SuL/mL 6 uL/mL 7 uL/mL 8 pL/mL 9 pL/mL 10 uL/mL

NGl e I D AR LS AN TREER
Fig.l Antibody labeling results under different
potassium carbonate concentrations

 FiREAER IS pH M4, SEH 0.01 mol/L pH
7.4 (1) PBS I WCK AR ICHUAHG B 2 1 mg/mL, PR IEARIC
TERERAE. AR T 5. 6. 7. 8. 9. 10, 11, 12, 13,
14, 15 pg/mL A [FIHUAR BT IR B AR L, SRR G0
AR, S5 IR, ARG VR RE H (648 SR 0 i
AR BT, R DL VR BL 0 Bt o I AT A o R
VR BaE Abme 25 . S5 R AN 2 F7R: 5~7 pg/mL MR
WRETLIEIN, ISR B, H 8 pg/mL 2, HH
SR R FOR P& A B AR Ak, PRI A2 8 pg/mL
PR EGE AR IO . 25 b, PR BRAERRIC A N
0.2 mol/L BREZEN & 8 uL/mL, FiiAFRICE N 8 ng/mL.

Spg/mL 6 pg/mL 7 pg/mL 8 pg/mL 9 pg/mL 10 pg/mL

11 pg/mL 12 pg/mL 13 pg/mL 14 pg/mL 15 pg/mL

B2 AFEGASRCE T RFRICES R

Fig.2 Labeling results under different antibody labeling amounts
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517 %

222 NCBE#ik$E

ME 3(FHEh C 4, THEHN T %, FR)ATLIEH,
TEAH R ALV B 5 1 T, FE Z M 95/25 ) NC 45
A, K¥) 110/25 B NC B 800 W, 82 F)
140/25 1 NC W45 H B AR, F ik Ez it
TTRELE .

140/25

95/25 110/25
B3 R NC BT A L 0 0 L

Fig.3 Comparison of band morphology and color development of
different NC membranes

223 HROHBURERF

5L 4 PR YPURAE TR | mg/mL B,
T 2k 5t feik H. 254 A E950; 2 mg/mL B i €455 F 4 mg/mL;
M 8 mg/mL B EFTEE NS, Bl T NC BKZRE
B WS . 54 A, 18 4 mg/mL 1E A it
Bl o v R

14

2 mg/mL

8 mg/mL

1 mg/mL

K 4 ARBUS RSB B 2 2R
Fig.4 Results of different antigen coating
mass concentrations

224 CHOHBIRELE

SRNE 5 s . APURGYREE R 4 mg/mL
AN, 4 CAALB TR B 0.02 mg/mL 1 0.04 mg/mL
I AR, B R EEEE T 0.06, 0.08. 0.10 mg/mL B
5 WG, 0 0.08 mg/mL 5 0.10 mg/mL 4RI 22 7 A
B, 2567 MBI C Y T &ivxf thEsk, 26 7PH
BEFE 0.08 mg/mL A e ELHE R .

0.02 mg/mL 0.04 mg/mL 0.06 mg/mL 0.08 mg/mL 0.10 mg/mL

K5 AP 1gG AR Br Nk gt sk i ags R
Fig.5 Colorimetric results of test strips under different coating mass
concentrations of goat anti-mouse IgG

2.3 EIRIBAEML
2.3.1 BIesLat A2 oy kAL

()RR BRI 1 i

Bk seag e 2LRe S, 43 317K .0.01 mol/L pH 7.4 PBS
J20.01 mol/L PBST ¥4 1:1 (V: ke, R Lry A
AR AC SR TR, S5 IR WNE 6 iR, 2K PBS
FRBEMFES T 2. C KB AEEIR, WLl PBST NRMR
BF, T2 AR, Bals) L%, C LB aFER.
AT RESE B AR S S R B IR D AR B, R R s
Jon 2 TG T R AT A R AR A 2 AT AR, MR P TR R,
[R5 PBST VE R B

0.01 mol/L PBST

7K 0.01 mol/L PBS

Fl6 TR T RIS R

Fig.6 Detection results under different dilution buffers

(2)F B LB g i 4%

K PBST I BCKF IS S 2LRE S 45 1:1.1:2.1:3 . 1:4 (V27)
4 A BT RS, MBES% 231D kT E,
SN 7 R, WA, TR S C L (E
WARER, RIS KRG RS, THEY EEE, B
JETEEE AR, W BT R R 2 S SO T R SR R AR, ZR
BHIBERE 11 (VE AL TR LB,

1:1 1:2 1:3 1:4

P 7 BEFLRE SO R AR L A A T et G ) 22 2R
Fig.7 Detection results of camel milk samples at various
dilution ratios

232 BRIESUAH I AT AL B kAL

(L) AR5 391 1) O

HIE TR L 1:9 MY PR RBUEL(RPER 1.0 g B8 5EFL
B, A9 mL MR 4 B IK L 0.01 mol/L PBS &
0.01 mol/L PBST W, #RHIRA, &% 2.3.1(1)W ik
PRI, LIZKFT 0.01 mol/L PBS #s Bk ARE &, Kl
R G ANM, BEEERA TAKWIERKZE; ML
0.01 mol/L PBST Jy# Bl i &R de £k . BRI, 9% BE3LR R
KR 0.01 mol/L PBST 1 J#s Bk .
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QFFEIC LA L C LA FBHG R o RV BB AR A TR, TR

K1 0.01 mol/L PBST AEAFREEM, 430l 1:5. 1.7,
1:9, 1:11 4 B R R XT3 SE LR AR Sl A TR B . 4521
I 8 IR, URRERLLEI R 1:5 70 1:7 I, BAR BERE, |
GG ZLA P AR A AT IR Y 08, MRS AL 3 min;
M 1:9 F1 1:11 UE5RICH 225, W65 20 E 8 5E
H. GHFHE, BHEREEBIA 1.9,

1:5 1:7 1:9 1:11

P8 ANIFITRE LB T B SEFLRIAE i ARG 45 2R
Fig.8 Detection results of camel milk powder samples at
various dilution ratios

2.4 SEFREERULE
24.1 BIILALMNE

AL 10 9 IR S FLAE &, 43314 0.01% . 0.02%.
0.03%. 0.04%. 0.05%. 0.10%. 0.20%1FRAKH LB A
AR FLRE S . FE 2.3.1 PRTAR BT IR R TR AT AR .
SENE 9 BN, WA A FLES IR N, TR A5 52 H8 55,

RAESATEE RS, A gs SN ge 3 B, M43 0 e N
0.03%I, A R (HI/NF 0.9, W HE R BHME, 2B
ST B g AL b A= LB ARSI AU AT LUK 0.03%.

\
E A E
Btk 0.01% 0.02%
B9 BIPEIRBEFLAE b AP US AN IR] e B2 A4 FLAE ab A I 45
Fig.9 Detection results of spiked cow milk at varying
concentrations in negative camel milk samples

. §

1% e I % 5
0.03% 0.04% 0.05% 0.10% 0.20%

242 BBIEFAAF S E

BIRTEFURFE AR 2.3.2 AL T e EA TR RS, T
AR 0.01%. 0.02%. 0.03%. 0.04%. 0.05%. 0.10%.
0.20% 1 Lo 45 A A= 8 - FLRE &, I3 bR i b 3 )y ik itk
IR SAGI . S5 H 4N 10 fios, BEE A-FLUS e, T
LA TBWIES, C KMESBWHOR, a6y
0.01%I, R HE /N 0.9, R EEME, 0 4 frs. 3t
AP ARG Frg R BORE LAFL R 3T 36 5 0.1%

3 WREIAFRBMAREREFIFR R ERNEER@0=3)

Table 3 Detection results of R values for camel milk samples spiked with different volumes of cow milk samples (n=3)

e
FE b
0.00% 0.01% 0.02% 0.03% 0.04% 0.05% 1.00% 2.00%
IgmEEL 1 3.580 2.890 1.054 0.654 0.258 0.124 0.112 0.054
goeEl 2 3.050 2.486 1.025 0.587 0.223 0.101 0.052 0.051
I%5e5 3 4.020 3.050 1.321 0.852 0.423 0.321 0.214 0.125
I%gEL 4 3.950 2.890 1.102 0.789 0.562 0.289 0.125 0.112
ggaEEL 5 3.058 2.658 0.985 0.456 0.321 0.125 0.089 0.052
ezl 6 2.986 2.215 0.998 0.456 0.312 0.124 0.078 0.042
I%geFL 7 3.589 3.024 1.214 0.654 0.421 0.235 0.124 0.058
IxUEFL 8 3.569 2.865 1.025 0.547 0.357 0.211 0.100 0.075
2.5 RREMNK
FE iR PR ZE RN R 5 . 3 ANk mialat &
K485 R IGFFE I FRAERE bR, Tofi B 5 B B
T ANRIHEIGRAC AT I 25 R — 8t R4F. 3 Akt FAME  0.01% 0.02% 0.03% 0.04% 0.05% 0.10% 0.20%

KEARNFEFLBERMEBFESR R EANEREH RN
2.835~8.753%, YJ/NTF 10%, FWHiZi 405 By B
B RIFRREE

10 BAVESRSEFLRY Fh s AN 7] o A1 A 2 SLAG I 25 2R
Fig.10 Detection results of spiked cow milk at varying
concentrations in negative camel milk powder samples

x4 BIEIMERBFMAEFREF AR R ERNER0=3)

Table 4 Detection results of R values for camel milk powder samples spiked with different volumes of cow milk powder samples (n=3)

. S EL )
FE i
0.00% 0.01% 0.02% 0.03% 0.04% 0.05% 0.10% 0.20%
IEGEFLB 1 4.020 0.801 0.524 0.452 0.354 0.112 0.112 0.050
IXTEFL A 2 4.200 0.850 0.620 0.587 0.452 0.325 0.210 0.151
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= 4E)
, IR TI EL A
FE
0.00% 0.01% 0.02% 0.03% 0.04% 0.05% 0.10% 0.20%
YRUEFLR 3 3.850 0.750 0.458 0.327 0.321 0.221 0.150 0.090
URIEFLK 4 3.650 0.680 0.400 0.301 0.211 0.189 0.112 0.082
URIEFLS 5 3.058 0.425 0.321 0.214 0.111 0.084 0.080 0.052
IEGEFL 6 4.025 0.901 0.624 0.531 0.451 0.124 0.114 0.080
YRUEFLK 7 3.564 0.547 0.324 0.241 0.121 0.110 0.092 0.084
URAEFLK 8 3.821 0.824 0.580 0.324 0.302 0.205 0.111 0.092
Fz5 BREMNKKE
Table 5 Data of stability test
FERRAL IR IR/ % RH 5 R EU%
0.00 3.524 3.498 3.725 3.564 3.874 3.586  3.654  3.758 3.558
20250123 0.10 2.724 2.675 2.854 2.758 2.954 2678 2589 2758 4.124
0.30 0.604 0.594 0.780 0.687 0.701 0.655  0.654  0.677 8.753
0.00 3.251 3.341 3.421 3.358 3.574 3.654  3.540  3.234 4.502
20250415 0.10 2.654 2.431 2.211 2.321 2.354 2451 2754 2.465 7.178
0.30 0.502 0.458 0.598 0.498 0.508 0.524 0544  0.534 7.839
0.00 3.425 3.458 3.546 3.687 3.574 3457  3.687  3.547 2.835
20250819 0.10 2.658 2.678 2.724 2.489 2.387 2582 2478  2.624 4.502
0.30 0.498 0.478 0.524 0.547 0.548 0.608  0.602  0.544 8.330
N CHU C, ZHANG Y, XIANG SX, et al. Comparative study on nutrient
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