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Uncertainty evaluation of determination of L-hydroxyproline in raw milk

by high performance liquid chromatography-tandem mass spectrometry
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Abstract; The content uncertainty of L-hydroxyproline in dairy
products was evaluated by referring to SN/T 3929—2014 “Deter-
mination of L-hydroxyproline in export foods”. According to JJF
1059.1—2012 “Measurement uncertainty evaluation and expres-
sion”, and CNAS—GL006; 2019 “The evaluation guidance for
uncertainty in chemical analysis”, and these two existing
standards for evaluation of uncertainty of the basic procedures, a
mathematical model was established for the analysis of determi-

nation of L-hydroxyproline content in dairy products by high per-
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formance liquid chromatography tandem mass spectrometry,
which introduced in the process of the measurement uncertainty
components. The measured results of synthetic standard uncer-
tainty and expanded uncertainty were obtained by calculation.
The evaluation results showed that the uncertainty generated by
fitting the standard work curve generated the greatest influence
on the results, followed by the uncertainty caused by the meas-
urement repeatability, and the uncertainty of sample weighing
had the least influence on the results. The evaluation results can
provide a reference for analyzing the accuracy of test results and
the reliability of methods.

Keywords: L-hydroxyproline; raw milk; HPLC-MS/MS; uncer-

tainty
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Figure 1

Uncertainty sources of determination for

L-hydroxyproline in raw milk
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Figure 2 L-hydroxyproline standard curve

BE 2138 | 201947 A | AR5V

.
DA — (RT
i=1

N—2

Ao
U (C)———L-$2 il G0 B b o Ml 2651 A B9 R 1 7 2
S [B1H T2 A o A 2% 5
A, i AR UR A Y VAT AR
R—— & BIH B Y ¢ s e T A1
N —— T YV VA A
231848 u, (C)=0.053 6,
2.3.4 bR AR IROMR B R A A B Y A AL
U (C) = Vg (P F2X g (Vi) F 1 (C)F =

0.000 257 +2X0.014 437 +0.053 6 =0.057 4,
24 BRERFENHOAHTEE
Xt a5 FRE R AT 0 bR DR B8 7 SRR N 6 YR AH (]
W HE AR AR TS [l i 3643 51 94.3%6,98.1%6,97.8%
92.7%,99.9%,99.2% , - F ik % 97.0% , AR (1),
(5T [l i 3 5| A1 AR Xt o o AR 0 2 T

SV i — o>
. i—1
S/m - n—1 ’ (4)
U (frec) = j';ﬁ s (5)
S e
A
e (frec) R E A B A RE B

oo 6 I 5 0T 5
[ g 330 5 T B IR A

2B AR S = 0.037 6,u,a(frec)=0.015 82,
25 EEMHANNAIHEE

T I B P R AT IR (n =6) . L- 3R
R A5 45 J S 374,351 2, 375,463 5, 375,631 3,
375.785 6, 374. 379 9, 375. 129 5 pg/kg, F ¥ {H N
375.123 5 pg/ke AR (D G HBE R E T A M AT
FRUEARHAE w.a (frep)=0.033 83,
2.6 EHRENTIHEE

T % Oy vk M MBS A AR
B0 BE 45 o BT B s A AT TH I A RO B E B

U (X) =

n

e () F g Vi) ® F g (COF F v (free)* +u (frep)® =

0.000 111 3% 40.005 952% +0.057 4* 4 0.015 82° 40.033 83° =
0.068 7 ;Lg/kgc



&M | Vol.35, No.7

2.7 YBRABEE

BEMERL N 952 B & H T k=2, 0K H G
T O TR T AR A LR L R AR X R AR
FEN um=kXu,q(X)=2X0.068 7=0.137 4 pg/kg.

3 MR B HAH B i,

FH v S0 A 8 3 SR 6 B R k0 AR FL b LR
R & b, D E SR RN N X = (375,123 5+
0.137 4) pg/kg. k=2,

4 g5

1R 0RO 8 35 R I T % 0 A AR B L3R i AR
TP R B, 2 R U T AL FE A i R L RO I R
TR b v A A A o O R R e B L DR A 5 A
Iyit. WX 5 AN BEAT A E S E . ARSI YR
ANHE LR 0.137 4 pg/kg, M EHE F k=2 EF %
L-Z &M AE A 375.123 5 pe/ke W, M E 25 2K AT 3%
RN (375,123 540.137 4) pg/kg. b =2 CE(EH K 2
F95%)

O 245 2R (A B ROk IR T B/ R LE Y
b i e 3 A0 B e R AT AR G i A o
SR 11 A DR B AT 0 3 S OR B Y R
LA AR5 K 388 0 4 0L o A7 A i Ak 39 5k R 45 4 it ok s 2 45
AN A B 43 5 R I 4 2R 0 S 3 A T 45 SR T
fHHE.

S % Lk
(1] &, TU, BRI, 5. FL 5 b 5 Rh 8 28 06 I 1 BF
L] R 5 IF &, 2015, 36(12); 135-138.
[2] Ze e, HAFIR. o RO (3 2 A 0 4 2L v 48 i i g JE 7K
fRE L] P EZLS Tk, 2008(11): 56-59.

B T%:HPLCMS/MSMUEEIR L-EREBNTHEEITE

[3] #&M, 305, XIMER, 45 FIM A sh o (UG 4 F 2
R P I S T e F e 0], P E R DA e, 2012, 24
(6): 542-545.

[4] 2 EE L2 TAEDAZE. T A0 & T fE kR
ey e £ R 5 R G R R S 0 R 44 SR RS DD I A
A EB/OLJ. (2011-01-03) [ 2017-07-01 ]. http://www. gov.
cn/zwgk/2011-01/25/content_1792065.htm.

(5] di . gk b3k E O L- BRI & sl elJ]. b
E 54, 2014(Z2) ; 48-50.

[6] Eh, BFE, KEE. SEEEERN @ RY P L O-RIE R
TN E B E LT ] g TR, 2013, 34(12)
76-80.

[7] BASCHE, B|EHT . PRERER, 4. B4 LI Jr 28 45 i 7 By
JOT A3 B0 R e B LT R AL & Tk, 2018, 46
(10) : 43-45.

[8] FERRARI A,

production scale milk drying process: parameter estimation,

GUTIERREZ S, SIN G. Modeling a
uncertainty and sensitivity analysis[ J]. Chemical Engineering
Science, 2016, 152, 301-310.

Lo B A e, B8, @RBORAR R E A E Dt EER B
SRAHE L PEE L], A S HLR, 2018, 34(3) . 79-81.

L10] W un e, WOAH £ 3 — H3 106 5T 335 122 0 A 2 W3 v b 23 oK A 5% 7
AN E I E L] &R B A 4. 2018, 9
(13): 3 258-3 262.

[11] GONZALES-GUSTAVSON E, CARDENAS-YOUNGS Y,
CALVO M, et al. Characterization of the efficiency and un-
certainty of skimmed milk flocculation for the simultaneous
concentration and quantification of water-borne viruses,
bacteria and protozoal J]. Journal of Microbiological Meth-
ods, 2017, 134 46-53.

[12] ¥4, N2, WEK, 5. KEZ D IR B E MR
B BEPAG LT D, SR E LA Dok, 2018, 46(11); 41-44.

(E#% 12 )

(150 SREL N, WA, 4R202n, 55, W e medR o i o 1A il 45 M 3%
ELT]. B AR, 2016, 37(13): 47-52.

[16] CHUACHAROEN T. SABLIOV C M. Stability and con-
trolled release of Lutein loaded in Zein nanoparticles with
and without lecithin and pluronic F127 surfactants [ ]J].
Colloids and Surfaces A: Physicochemical and Engineering
Aspects, 2016, 503, 11-18.

[17] ZOU Li-qiang, LIU Wei, LIU Wei-lin, et al. Characteriza-
tion and bioavailability of tea polyphenol nanoliposome pre-
pared by combining an ethanol injection method with dy-
namic high-pressure microfluidization[ J ]. Journal of Agri-
cultural and Food Chemistry, 2014, 62: 934-941.

[18] WANG Yong-hui, WANG Jin-mei, YANG Xiao-quan. et
al. Amphiphilic Zein hydrolysate as a novel nano-delivery
vehicle for curcumin[ J]. Food & Function, 2015, 6(8):
2 636-2 645.

(197 WAL, BRIDS . W/NHE, 55 8 PR — EORBERE A 9K
KT EUAR G g LT ] RS R Tk, 2019 (D).
121-127.

[20] ZHAO Chang-dong, CHENG Hui, JIANG Peng-fei, et al.
Preparation of Lutein-loaded particles for improving solubility
and stability by Polyvinylpyrrolidone (PVP) as an emulsion-sta-
bilizer[ J]. Food Chemistry, 2014, 156, 123-128.

[21] CHANG Chao, WANG Tao-ran, HU Qiao-bin, et al.
Pectin coating improves physicochemical properties of case-
inate/Zein nanoparticles as oral delivery vehicles for
curcumin[ J]. Food Hydrocolloids, 2017, 70 143-151.

[22] PATEL A R, VELIKOV K P. Zein as a source of functional
colloidal nano-and microstructures[ J]. Current Opinion in
Colloid & Interface Science, 2014, 19(5): 450-458.

(23] BBk, BBREE. BhAgal. 5. MARE MR L REIHE
F— 2 R UL 1 ) 4 M AR IR TS LT ). AR 2524 B
2F4R . 2016, 32(5): 545-549.

97



