MK EmBHL

ET p-tE MERNFFIRBEANBAR

FEE, BRI, B, K&, HE°, =HE’
(1. BIRMAE K FRRAE L TARFR, ©REHE 712100) (2. R4 RIET F SR RERIAT, HREK
Fa 712000) (3. B /R EHAARILAMFT, Bk 712100)

WE: EFILFBAF AL AT L —FBBATS . I THILT AT P ELTRSTHIL, ALELT U BRT
F 5B A AEISAT R SHR0RAE Gk (HPLC) A4 £ 3LRIBM T E0H 7 k. SR LG, 26 mERIRG KR%E S,
1# 8 £y7% Shim-pack VP-ODS C18 (4.6 mmx150 mm, 5um) &if4t, VAFEL: M ZA TR (12:6:82, VW) A AAzhABHML,
Mk KA 450 nm. ARBAAAEAFEINT p-AF N ESEENEE, MAERBILAIKMME, FITEIMN. BRRPEFEN
A SLAAREIE S 89.46%~98.19%, ABMTAT AR EH 1.50%~2.79%. EEF 49 AZRE, 4. F5F% pRF N ELELENA A
0.08~0.13 pg/g A7 1.9x10°~2.2x107 pg/g, HKMAR% £ HAE 0.9958~0.9988 5B A; FAIIEAIARTR Z/E 2.20%~4.75%Z 7], Bk,
VA BT N EASAER ZIRN A F LRSI 09 7 iR B A T AT

XA 49l FIL BT MR SRR EE

NEES: 1673-9078(2014)8-264-269

Detection of Adulteration of Goat Milk with Cow Milk Based on

Modern Food Science and Technology 2014, Vol.30, No.8

f-Carotene Analysis

LI Bao-baol, GE Wu-pengl, GENG Weiz, ZHANG Jingl, YANG Jing3, LI Yan-li®
(1.College of Food Science and Technology, Northwest Agriculture’and Forest University, Yang Ling 712100, China)
(2.Xianyang Institute of Products Quality Supervision and Inspection, Xianyang 712000, China)
(3. Yangling Institute of Quality Technical Inspection, Yangling 712100, China)

Abstract: The fraudulent practice of substituting goat milk with.cow milk is prevalent in the dairy industry. The level of f-carotene in cow
milk is much higher than that in goat milk; hence, a quantitative analysis was established using high-performance liquid chromatography for the
detection of adulteration of goat milk with cow milk, using the f-carotene level in the milk as a characteristic variable. Milk samples were
saponified and extracted with petroleum ether, washed, and concentrated. Subsequently, the sample was eluted on a Shimadzu shim-pack
VP-ODS Cg column (4.6 x 150 mm, 5 pm) by using methanol-acetonitrile-chloroform as the mobile phase and a detection wavelength of 450
nm. The variation range of f-carotene in pure cow and goat milk was used to construct the mixing ratio linear curve to perform quantitative
analysis. The results showed that the recovery rates of this method were between 89.46% and 98.19%, while the relative standard deviations
were between 1:50% and 2.79%. During the main production season, from April to September, the range of f-carotene levels in pure cow milk
and goat milk was 0.08~0.13 pg/g and 1.9%103~2.2x10~ pg/g, respectively. Linear correlation coefficients were between 0.9958 and 0.9988,
whereas the relative errors. of blind samples were between 2.20% and 4.75%. The results suggest that the method using B-carotene as a
characteristic variable to evaluate the mixing ratio of cow milk in goat milk is feasible.
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Table 1 Recoveries and precision of -carotene (n=6)

BAALY BT L AR B-4A¥ & RSD
FHRE(10%gg)  /(10°ng/g) EDCE/% 1%
8.44 8.00 92.88 97.13 9438 94.00 95.38 ‘96.25 1.50 &
8.44 16.00 98.19 94.63 9488 91.19 96.3% \90.81 2.79
8.44 24.00 9333 8946 9242 9638 9475 9271 229

*®2 FEIRME4FLMAFEI P p-#E MNEEE (n=12) (ug/100g)
Table 2 pB-carotene in raw cow milk and goat milk within different months (n=12) (ng/100g)

4 A 5A 6 A 7A 8 A 9 A
430 7502023 8.59+0.30 933033 10.28+0.35" 1142+0.34 13.03+0.44
#30 02120.01 0.19+0.02 0.20+0.01 0.22£0.02".  0.20£0.02  0.21=0.02
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Fig3 HPLC of B-caroiene in goat milk (20 g)
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Fig.4 HPLC of B-carotene in cow milk (20 g)
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Table 3 Linear equations and correlation coefficients in different
months (n=6)

A% KA HXEH  ABELE

4 A Y=7.2437X+0.0661 0.9972

50 Y=8.5264X+0.0893  0.9988

6 A Y=9.3855X+0.2061 0.9959
78 Y=10.228X+0.1899  0.9984
8 A Y=11.05X+0.1633 0.9967
9 A  Y=13.125X+0.0697  0.9958

0%-~100%

25 EFEARWIEIEN T4

B A LA FLAN AT FLAE 0%~100% (K] ELfl
TGHIABEHLECH] 3 FEFE, SEMEFE20 g 14 1.3.2

267



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.8

BT 5 23 A T AL BRI 5, RN I E 3 X
SEIME, MRAESR 3 TR H R A R
FEFR BRI AL, SR K 4 Fror. HER 4 0]
LA, KIERERD RS BB A ALt
1911 5 7RA5 U it b 2 LIRS B E A8 (R A X 1 22 V0 Rl £
2.20%~4.75%2 18], H4EALHBN 5% ERA4-FLET,

R IRZERN, AT DL SR LB N A 7Lk

I, A7 Y MREERWRL . M5
SRR A —EVEE A EE, EARIEN. &
TN, R B L AR Y B L X,
HEAF T8 F 7 - RS BRI R
e, T RERPEa ], DMESE B AIIE, S mienil]
FEHERE o

* 4 EHEIENE

Table 4 Determination results of blind samples

R BT BAY

BAFIE BAFIL Azt

A BF5  E4F/(10%g/100g) Wit EAEY%  BIERMEY% 2%

1 0.42 4.89 5 2.20

48 2 1.41 18.55 18 3.06
3 2.83 38.16 40 460 N

""" 1 0.46 435 45 333

5A 2 2.13 23.93 25 4.8

3 5.02 57.83 60 3.62

""" 1 0.99 8.35 8 438

6A 2 2.91 28.81 30 3.97

3 5.07 51.82 50 3.64

""" 1 0.58 381 4 475

7H 2 231 2073 20 3.65

3 493 46.34 45 2.98

""" 1 0.80 5.76 5.5 473

8A 2 252 . 2133 2 3.05

3 450 39.25 38 3.29

""" 5 0.82 572 6 4.67

9A. 2 1.98 1455 15 3.00

3 483 3627 35 3.63
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FUAT 5 L 2 RIF e R R, ZPEM 2 R 5T
0.9958~0.9988 JU[E N B FELRIIE KA R 25 0 7
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