Heg 4l R 22 4R Journal of South China Agricultural University 2020, 41(5): 115-123 DOI: 10.7671/j.issn.1001-411X.202001013

R38, X551, 7K e, &5, R KRR Y B & 22 5 Y R VPN 5 00T [J]. AR R 22244, 2020, 41(5): 115-123.
QIU Cheng, LIU Qinghai, ZHANG Feilong, et al. Evaluations and analyses of pollution factors of yogurt quality and safety in Lhasa[J]. Journal of South China
Agricultural University, 2020, 41(5): 115-123.

RFEMXER IR E R ENSREZIHN S 2

B3, xFE, KR, B4, KEM, REE, BEX, HAXK
(T3, B & EAHA 32 BRI AR 5N A AT, B # 455E 850032)

HEE: [H 9 1418 3B VP4 52 i ek hr 7 D0 B ()@ XS 8817 A< B MR B0 e B A [R5 AR P= B W5 o
A S YR 2R, SR R R T R 2 A KT SR AL T R 2 A M PR AR S . (574 ]2018 AR A E DY
B (X)) 73 R EA R A = (R WAL 106 A, Jor: ARJE BLRAE 22 A, IO XCRAE 40 A, BT TRERAE
23 AN, HEESREE 21 A AP, REE 8 AN, AMEYTRAE 54 A, ZKEE H = RAE 44 4> o 5l FH IR &
G E TR IS HPLC-MS . AEYRE 75 5 40 BRE X R WOFE i b 5 B & JE . Bt s 3 3 M1 LUK 6 Fhid Ay
BEAT AT DU 73 47 5 0 2 2 A VP o (4G SR 1106 ASBR YA bt v 85 i v 4 ™ 8, ELAB AR 26 46.23%; A tH B2 IR
Shigella. ¥V I 1 IHE Salmonella F1E& 1 855 2 ; /IMEYTAE = IR W) 4 35 €038 % BR B Staphylococcus aureus i H %
I, R EEN 25.93%; ARAX I H B A= RIEMEST R AL = Ak A P BRI R Pb S 3 2R 4 R S Y, 15 )
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Evaluations and analyses of pollution factors of
yogurt quality and safety in Lhasa
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WU Xuelian, PAN Chongshuang, HUANG Liying
(Institute of Agricultural Product Quality Standard and Testing Research, Tibet Academy of
Agricultural and Animal Husbandry Sciences, Lhasa 850032, China)

Abstract: [Objective] To evaluate and analyze the key pollution factors affecting the quality and safety of
yogurt collected by different production methods in four different districts (Chengguan District, Maizhokunggar
County, Linzhou County and Damxung County) of Lhasa in Tibet, and provide strong data support for
improving the quality and safety of Lhasa yogurt and strengthening the quality and safety supervision.
[ Method] In 2018, 106 yogurt samples with different production modes were collected from four counties
(districts) of Lhasa, including 22 samples from Linzhou County, 40 samples from Chengguan District, 23
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samples from Maizhokunggar County and 21 samples from Damxung County. Eight samples were collected
from enterprises, 54 samples from individual workshops and 44 samples from families. Five kinds of heavy
metals, aflatoxin M1 and six kinds of microorganisms in yogurt samples were detected and analyzed by ICP-MS,
HPLC-MS, microbial culture and separation, respectively to evaluate the quality and safety. [Result] Total 106
yogurt samples were seriously contaminated by mold, and the exceeding rate was 46.23%. Shigella, Salmonella
and aflatoxin were not detected in yogurt. The detection rate of Staphylococcus aureus in yogurt produced by
individual workshop was the highest at 25.93%. Pb was the main heavy metal pollutant in yogurt produced by
farmers and herdsmen, individual workshops and enterprises, with the contamination contribution rate of 42.5%.
The content of Cr in yogurt of Damxung County was higher than those in other three counties (districts), with
the exceeding rate of 19.0%. The contents of Pb and As in yogurt of Chengguan District were higher, with the
exceeding rates of 15.0% and 2.5%, respectively. Pb was also the main heavy metal pollutant in yogurt of
Linzhou County, Chengguan District and Maizhokunggar County, among which the contamination contribution
rate of Pb in Chengguan District was the highest reaching 54.02%. [Conclusion] The pollutions of heavy

metals and molds in yogurt of Lhasa are prominent, which should be paid attention. The special natural

41 %

environment in Tibet is not conducive to the mildew of feed, so no aflatoxin is detected.

Key words: Lhasa; yogurt; toxic and harmful residue; heavy metal; aflatoxin M1; microbial contamination
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Fig.1 Distribution diagram of yogurt sampling points in
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1.1.2 KARH& MR SRS
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o, REETEIA TA RN w475, B (B
4fi, Fisher Chemical 24 7%), 4R (i 4f,
DikmaPure 42 7%); 7R 5 8 85 & L R AR TR
W (E A B )m L i 5 AR B 0 A 7))
T NP HE 97 B X LST. VRBA. BGLG. PCA.
BPW. SC. XLT4 Agar. Baird-Parker. BHI. XLD.,
MAC 55573 (B8 5t B BRI A A R 2\ A=
) TR R M1 bRdEs N PSR A
BRA A A7)
1.2 UEFE5RE

NEXION 350X 74 = & Y ¢ # HUEAE & 55 B 1
R HEAX (3£ H PerkinElmer B} A IR A 7] A2 77);
AB204 A1 RF (Bt Mettler 23 7 24E77); Milli-
Q 4li/k 24 (£ H Millipore 2 & £ 7%); AB5500
HPLC-MS(ZEH AB 4w 4:/%); OLYMPUS BH-2 i
8% (HAS OLYMPUS A 7] 2E7%).,
1.3 ®MFE
13,1 gAspienl Kt Hgel 555
T BE Saccharomyces YW1 1K Salmonella 438 4,
W & ERE Staphylococcus aureus 1 EDT K H

Shigella, Z W {(GB/T 4789—2016)"" J7iEH5E, LA
SPAR IV EOE VARG . VR S EUR TR B AR A T
AbBE, 7E— 8 S5 T (AnREFREL R S) S B 7 I B A
[E]. pH. A M55 8598 )5, fw (BUEZT) fff
H R A W T T S . B TS BB AR A
i G B R FE bR, RE R R R TR SR &
B 2x10° cfu/g 8% 2x10° cfu/mL.

1.3.2  FF#a HiESR M1 Z2R(GB/T
5009.24—2016 )" HE B 7 A 50 : FREX 4 g RS
YIS EE CRE A% 0.001 g) T 50 mL &0 4,
JIN 100 uL °C,,-AFT M1 W FR¥ TR (5 ng/mL) &
RS EHE 30 min, JIA 10 mL FEL, %€ 3 min.
BT 4°C %M. 6000 r/min 250 10 min B2 35 5
LR AT U, K& B L TE W SRR R e AR
H, I 40 mL /K% PBS Rk, EHLIE o

1.3.3 E4& k&0 RREM: EETFHRIE
1 550 W WG 822 RAEFETH 0.1 v/s; I s PLl iR T+
HEIH 48 r/min; I 3 R PROEFL T [R] 30 s Hl B Ak
P 1.0 Liming 2% 1.07 Liming FKARAEE 8.2 mm;
FACERE 2 C; ZAHE 5.0 mL/min.

PRIV R BT ) K5 %% & H 1000 pg/mL (1) Hg.
Pb. As. Cd. Cr & e &= br il G, FARF > $0h
1% T FR VR FE B 1 wg/mL [ HE i 55 .
Hg FrfEff 2% 0H A 05 0.24 0.4, 0.6, 0.8 1 1.0 pg/L
HIFRAE Z FIE T H P AR A &% 04 104 20,
30,40 F1 50 ng/L MkriE R YV F As il Cd b
VA 257000 SIS 04 24 44 6. 8 AT 10 pg/L HIFRUE 5
I FH Cr bR GG 2 W HIEL 04 10,20, 30 Al
40 pg/L MIARHE R IV, BEICIRAF T 4 °C vk
%H.

FE S T AL EE : 43 9 HE R AR BUER WA i 1 g (RS
£]0.0001 g), B THEM A+, 7R XAFH 1A 9 mL
FHER AN 1 mL =y UL, B A, BT H R 9
filto TH IRV RVETE ot (R VB, 75T il ak
SRR, B e SR I, HE T R R AR A A AR A
0.5~1.0 mL =45 A1k, FIIA 2.5 mL SRR 4k S
MEEEERAM, BURAH, % 25 mL FEM
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AT i S G R B e 1 L A L s G
PR EARAEIAT, BRYYH B 48 Cr. Pb. Hg Al As fRE
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i Cd 8 B IEA B KR EbRiE, PRI A SCRAE
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Table 1 Quality grading standards for dairy products

BTG RIRE SRETS AR

31 _ . 5 4RI v S
) ) Single factor Composite ) )
Classification o o Pollution status Quality level
pollution index pollution index
1 <0.6 <0.6 BISRDRE, 53R S B s & T 5 5 g
Residual pollutant was detected, and the content was close Safety
to or slightly higher than background
2 0.6~1.0 0.6~1.0 FERIG RS B, IRE AT N LAl SEE S
The content of pollutant in product was high and Mild contamination
within the limit value range
3 =1.0 =1.0 T3 dh, iSRS BT R E R
The pollutant content in polluted product Severe
exceeded the limit value contamination

1.5 HIEAIE
3RS B Excel 2017 #11 SPSS17.0 #4748
T % 5 E 5 Hr Al Pearson A8 54047 o
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PLBE I G X L AR B SR AT TR BOR G i B
4B (X) MR Yy E &R B s T3 2. |
F2AAL 4 AE (X)) B ER Y, 4R Sk
B H % As(50.0%)>Cd(33.0%)>Cr(26.4%)>Pb
(23.6%)>Hg(0.9%); H & & H A5 % : Pb(11.3%)=
Cr(11.3%)>As(0.9%)>Hg(0%), 24 BT+ Cr &
BRI AL = m, WX FR YT Pb. As R
bR B AD = 4 B (X)) SRR, HiFE

R 4y v B 4 & V5 Y 1 T BT R R Pb(42.51%)>
Cr(33.49%)>As(16.26%)>Hg(7.74%) . AN[A] X kA4
FERR Y 5 R AR B K 25615 B BUP I 45 R B,
SR Y () 8 TS G R TS iR H L
Cr ¢ (Pe=0.688), 14 [ FL il it 0 &= 7 M br HEdEAT
T, BRI G

#3ERT 3B RCMEY . R K A
Ak AR PR R U o B 4 AR AR L AR AR PR
2 4y B 42 & Pb. Cr. As. Hg & B /K PR MR K
J& R AP A P BR WS AR MR K s ANMEYT A = BR W v P,
Cr & BB R BRI K E =, 731k 14.8% Hl
13.0%, V™= & @y H oK A& 30 5 4 )& Cr. Pb. Hg Al
As RSO K BE H P2 FANMES =R 95 Pb H
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XF R H AN R AR P DX (PR B 3G IX L AR AT T
A B AR A B (K RE A 7 A
MEYS) BR WY KL H EE 42 8 Cd. Cr. Pb Al As [FE
i AT BRI R T AT, 45 R (K 4 FIER S) R,
P75 b XA [ [X 3 A0 AS ] AR 7= 4 2 AR 7= R R 45

RN ESESEERALE.

f# ] SPSS17.0 Pearson X FR W) 1 %% T 4> & i
FHRME T, SR BR, RIPEEE Cr SRS
HEJE As 2 EEE EHX (GR6).

*4 FRXEEFRNTESRSELREFEN

Table 4 One-way analysis of variance of heavy metal content in yogurt produced in different regions

EE L ES IR AP 75 A 75 Fp
Type of heavy metal Origin Sum of squares of type III Mean square

Cd 2H [H] Interblock 0.148 3 0.049 1.104 0.362
ZH N Intra-group 1.385 31 0.045
4L Sum 1.534 34

Cr #H [H] Interblock 1.668 3 0.556 3.539 0.030
ZH N Intra-group 3.770 24 0.157
S 4 Sum 5.438 27

Pb 2H [E] Interblock 0.023 3 0.008 0.989 0.417
ZH N Intra-group 0.162 21 0.008
S Sum 0.185 24

As 2H 7] Interblock 0.002 3 0.001 0.945 0.426
41N Intra-group 0.040 49 0.001
S5 Sum 0.042 52

x5 TREREFRNTESRSELREFEN

Table 5 One-way analysis of variance of heavy metal content in yogurt produced by different production modes

HEEME I AL 75+ oy Fop
Type of heavy metal Origin Sum of squares of type III Mean square

Cd 2H [H] Interblock 0.037 2 0.018 0.394 0.678
2H N Intra-group 1.497 32 0.047
JEH Sum 1.534 34

As #H [H] Interblock 0.003 2 0.001 1.697 0.194
ZH N Intra-group 0.040 50 0.001
S8 Sum 0.042 52

xo6 BINhEEEIEMRMSH

Table 6 Correlation analysis of heavy metal content in

yogurt
RAEIRFIR Cr Pb As
Type of heavy metal
Cd 0.243  —0.080 -—0.054
Cr —0.466  0.582%**
Pb 0.030
As

1) “**” F A0 XML 2]0.0169 2 KT (Pearsonik)
1) “**” indicated significant correlation at 0.01 level

(Pearson method)

2.2 BRINPRED SRR

T A B VR S AR SR E N 2% 10° cfu/g(BX
2x10° cfu/mL)!"™ . S AT, Fi7 5% b X R WA b A A
2 NRE b TR T VR B o T SRR A, R R B
43R 23.3x10° A1 28.1x10° cfu/g, iX 2 ANFE &2 5
IR IX BR W A b A e L ) ME AR . R T
ALK, 3O DX 22 e B R 0% A TR TR R B AR R R
18, 43590 2.5% F1 4.8%, i B S7 5% Hh X R 4%+
T MBS Y A AT 4%, S H R A B AN K

XTSRS R X 3 A AR PR A 0 TR 9
FESIEAT KA B RERRL I, 2558 (3R 8) Bon: KIEH
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