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Determination and evaluation of total protein and melamine contents in
infant formula for formula registration purpose
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ABSTRACT: Objective To monitor the safety of infant formula milk powder registered in China by measuring the
content of protein and melamine in infant formula milk powder. Methods Protein content in infant formula milk
powder was determined according to the first method-Kjeldahl method in GB 5009.5-2016 National food safety
standards-Determination of protein. The content of melamine was detected according to the first method-high
performance liquid chromatography (HPLC) in GB/T 22388-2008 Testing methods for melamine in raw milk and
dairy products. Results The protein content in the samples all met the national food safety standards, and the
measured value was not less than 80% of the labeled value. Melamine content was not detected or less than the
detection limit, in line with the limit value in the announcement of former ministry of health. Conclusion
According to the testing methods and evaluation indexes of national food safety or recommended standards, the
protein content in tested samples meet the requirements of formula registration.
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Fig.2 Protein content in different infant formula milk powder samples (left) and the difference between measured value and labeled value
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Fig.3 Protein content in different older infant formula milk powder samples (left) and the difference between measured value and labeled value
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Fig.4 Protein content in different young children formula milk powder samples (left) and the difference between measured value and labeled
value (right)

32 TRZYILEFIAMPEARSENEESHH
~ERESH

GB 28050-2011 F{UMEEAR T E“= 80%Irmn
B, XFF FRRIEARSEA TR, F oA Sl {8 e AR~ A
15%. AriZs s, B LR FURBFE i b i 2 5 7
(A SR E2ZE SIS X B L EEE. IFE
st PR T RN (E S AR 25 S A Ok E, B
ey FUBFE S LI 2 A7) . BRI 7 FUR AR S (PR 0
B3 40) . LISy FUBRE S (PR DL IET 4 A7) it 25 1 5
I 2 1) 5 o 7S (000 25 114 - 49 4 (ZE L L JRL o DA KOSP4 3%
TRYANEHN 3.3%. 5.2%F 2.4%, WOMIFRE . SEEEM T
A1 At 1 B UBCr ZUB RS S v B S D A S kR
B 22 5 T T AE A S RN 2R R o 2 22, Hor ik i B2 4L
T 5 FUBRE v 0 R 1T 0 S s {22 8K
JRAERE SR 1 2, X FP o A3 15 B IR R AT el 1
ARSI RV €I = R N TR =T S NGyl iR = o
BRBILE )T FURRE S . A LBC )y SURBFE S I R S
WO E E S bR R E 22 38 5 0 -7.3%~15%,
—6.3%~14%F1-2.5%~6.4%,

4 Z

T = SR TG, A5 1 9 X e 7 LM ) (B
RRFEAR . BMEEAEFLR A BETT | BRIGHS A E R TTE T,
LICTEBEL LT 2 B AW B SR o 1R 95 B ANT T A (6
T4 HE Ml % PR L T R e A RO ) PN g R
(2018 143 545 <R 2240 LBC T FUk Wi T . 7
I ARAT R A LIC 5 U AR S I A b e, s A 224l )L
B 75 FUkY " b BC T FEMHE B . AU A WIS B TE A Al i
it 1R R T 1Ak 3 55 At 4 LELRS, F

SEARFIH F i = N BC T A S LT FUR R B
Fra R L EEZRERELE, W TR T Z A2

Z 30k

[1] aE A RARE KRS T 5% 504 p e AR E & 5% 415 [EB/OL).
[2015-04-24].http://www.gov.cn/zhengce/2015-04/25/content_
2853643.htm.

W D =

Standing Committee of the National People's Congress. Food safety law of
the People's Republic of China [EB/OL]. [2015-04-24]. http://www.gov.
cn/zhengee/2015-04/25/content_2853643.htm.

M55 Be. 55 Bk T e &t = TR S R A =1 E R
2 22 4 LR B3E 41 [EB/OL]. [2017-02-21]. http://www.gov.cn/
zhengce/content/2017-02/21/content_5169755 .htm.

State Council. Notice of the State Council on Issuing thel3th five-year
national food safety plan and the 13th five-year national drug safety plan
[EB/OL]. [2017-02-21]. http://www.gov.cn/zhengce/content/2017-02/21/
content_5169755.htm.

FE S 24 i B LR R4 LC T SLME 7™ il LT T B
#:) fREE[EB/OL]. [2016-06-13]. http:/samr.cfda.gov.cn/WS01/CL1786/
155761 html.

China Food and Drug Administration. Interpretation on administrative
measures for product formula registration of infants and young children
formula milk powder [EB/OL]. [2016-06-13]. http://samr.cfda.gov.cn/
WSO01/CL1786/155761.html.

KA 24 it B A BLER) . LR )y FUR ™ S C s VRIS BRI ik
[EB/OL]. [2016-06-06]. http://samr.cfda.gov.cn/WS01/CL1975/
223418.html.

China Food and Drug Administration. Administrative measures for
product formula registration of infants and young children formula milk
powder [EB/OL]. [2016-06-06]. http://samr.cfda.gov.cn/WS01/CL1975/
223418.html.

RIGFS, KRR, HiEE, 55 Ml SR LIm PR AR L =R
B A BT SIFAN(T]. A2 R BTRAGINAA4, 2011, 2(6): 290-293.

Song LL, Zhu SL, Tian JR, et al. Detection and evaluation of total protein



2376

B % 4 B A

S

5510 &

[12]

[13]

andmelamine contents in infant formula [J]. J Food Saf Qual, 2011, 2(6):
290-293.

BRlg, 0, ANESE, SF. JULRPRBIZLR 8 A B HT[CL. 58
FEFLL A K 22, 2007: 245-247.

Cheng J, Wang X, Sun JP, et al. Analysis of protein content in some
nonqualified milk powder [C].
technology conference, 2007: 245-247.

E R A2 A LR, E A 2 i B A LR R 56 TR A
L LBC T FUR A PV ET AT AN (2013 RO H7(2013 4E55 49 5)
[EB/OL]. [2013-12-16]. http://samr.cfda.gov.cn/WS01/CL0053/
95414 html.

The 3rd China dairy science and

China Food and Drug Administration. Notice of the China Food and Drug
Administration on the issuance of detailed rules for the review of
production license for infant formula milk powder (2013 version) (No. 49
of 2013) [EB/OL]. [2013-12-16]. http://samr.cfda.gov.cn/WS01/CL0053/
95414.html.

GB 5009.5-2016 & AERbRE 5 TP B A I ES].

GB 5009.5-2016 National food safety standard-Determination of protein
in foods [S].

GB/T 22388-2008 JFURLFL 5 2Ll i Hh — R GUREAG I ¥4 S ]

GB/T 22388-2008 Testing method for melamine in raw milk and dairy
products [S].

GB 107652010 £ #hid 42 [ Zehrifk % ILRC )i £ fh(S].

GB 10765-2010 National food safety standard-Infant formula [S].

GB 10767-2010 £ A hRiE BOREILRL) LA £ [S].

GB 10767-2010 National food safety standard-Older infants and young
children formula [S].

GB 28050-2011 £ b % 4 [ GhrifE B A ihiE FRpras@ Nl [s].
GB 28050-2011 National food safety standard-General principles for
nutrition labelling of prepackaged foods [S].

rprie N RAERIE TUAE RS h AR N RSEANE ol Ffis SAL AR b AR AR
P b B0 P K R A B TR [ R T B R A e SRy, AR
5 MR T S REMAE R A AR E A5 (2011 AR5 10
Z)[EB/OL]. [2011-04-06]. http://www.nhfpc.gov.cn/sps/s7891/201104/
9f1311e1e97649f3a26a6b7f7b3d7ae3.shtml.

Ministry of Health of the People's Republic of China, Ministry of Industry
and Information Technology of the People's Republic of China, Ministry

of Agriculture of the People's Republic of China, State Administration for

[14]

[15]

Industry and Commerce, State Administration of Quality Supervision,
Inspection and Quarantine. Announcement on the limited value of
melamine in food by the Ministry of Health and other 5 departments
(No.10 0f 2011) [EB/OLY]. [2011-04-06]. http://www.nhfpc.gov.cn/sps/
$7891/201104/9f1311e1e97649f3a26a6b7f7b3d7ae3.shtml.

R TAAEREZE 2. ETABREILRCT (M5 9 T i A bR
WER 1 THURR I 18 B30 o (A0 5K 7 DA ) 2 UL Y R [EB/OL]. [2018-08-31].
http://www.nhfpc.gov.cn/sps/s3593/201809/4f48037eba474f419b30e7f336
8d0f46.shtml.

National Health Commission of the People's Republic of China. Letter of
solicitation for comments on 9 national standards of food safety, including
infant formula food, and 1 revised list of standards (draft for comments)
[EB/OL]. [2018-08-31]. http://www.nhfpc.gov.cn/sps/s3593/201809/
4£48037eba474f419b30e7{3368d0f46.shtml.

E 5 BEIATT. 55 BEIM AT R TAR PGP RS PRIBERL i ik 22 4
HUL[EB/OL]. [2018-06-11]. http://www.gov.cn/zhengce/content/
2018-06/11/content_5297839.htm.

General Office of the State Council. Guiding Opinions of the General
Office of the State Council on promoting the revitalization of dairy
industry to ensure the quality and safety of dairy products [EB/OL].
[2018-06-11]. http://www.gov.cn/zhengce/content/2018-06/11/
content_5297839.htm.

(IESH I HEF)

& &N

= W, IEWP, TEMRAFEAE
LI et op R
E-mail: pahayokolide@sina.com

F A, BIFRA, EERARFTEAR
ma ik idi.
E-mail: lili_nicpbp@126.com



