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Contamination level of mineral oil hydrocarbons in complementary foods and their health
impact assessment for infants and young children aged 0-3 years
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Abstract: Objective To study the contamination level of mineral oil hydrocarbons in complementary foods for infants
and young children and assess its potential health impact for consumers aged 0-3 years old in China. Methods The
contents of mineral oil saturated hydrocarbons (MOSH) and mineral oil aromatic hydrocarbons (MOAH) were determined
by on-line high-performance liquid chromatography coupled with gas chromatography and flame ionization detector. Based
on the food consumption data of Chinese residents in 2015, the exposure to mineral oil hydrocarbons in complementary
foods of Chinese infants and young children aged 0-3 years old was assessed by simple distribution method. Results The
overall detection rate of MOSH (C16-C35) in 4 types of complementary foods (canned foods, rice flour, noodles, and
biscuits or molar sticks) in total of 138 commercially available complementary food samples was 45.65%, and the mean
contamination level in different types of complementary foods was in the range of 0. 55-4. 40 mg/kg. The MOAH was only
detected in 1 sample of noodles and 4 samples of biscuits or molar sticks. The overall detection rate of MOAH was 3. 62%.
The average daily exposure and high food consumption (P95) daily exposure of MOSH (C16-C35) for complementary
foods consumer only population were 6. 21 and 19. 27 pg/kg: BW, respectively. The margins of exposure of all age groups
were higher than 100. Conclusion The health risk from dietary exposure to MOSH by consuming complementary foods is
very low for infants and young children aged 0-3 years old in China. Attention should be paid to the contamination of
MOAH in complementary foods for infants and young children.
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Y A |, 32 % 3 O 4 R KR B 40 il (Mineral oil
saturated hydrocarbons, MOSH) F1 75 & & & ¥ il
(Mineral oil aromatic hydrocarbons, MOAH) , i #& 7
B LAMRAKES . MOSH HFi Ak & A7 8% 5
Pl B VE  H AR ECE C16 ~ €35 Z i) #Y MOSH A]
e T HE 5l 22 I L 25 v 28 B, 51 K e i 2% e
VK 25 A 2F i MOAH B B8 8 1,3 ~ 7 3R Y
MOAH FIJE & DNA i &9y, B i 2 4k, JF A
BUm M

XFF 6 H UL E A RS AL, a2 4L
B ) L 522 4 JLBC 7y LD B0 8 3R R OR TR, A
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&, MOAH Affe 2 LR T7 & dh BRI T &
A A R R BT AR TR B2 4l L A P A MOAH
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chromatography-mass spectrometry, GC-MS) i% J7 ¥ 7E
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RS X TR R 1 KOt 2 T
— TP R AN T AR R R RO - (4 31 15 (On-line
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1.2 hHik
1.2.1 @ YA

SR FH TR A1 2 ST 1) A 2 v A5 AH - A 0 vk
(HPLC-GC-FID) #E47 & B A, 5 S5 % MOSH J¢
MOAH 7E C10 ~ C50 it [l 4 A9 2 & &, anf A i, 0
A3 AT R B X 1) €10 ~ C16.C16 ~ €20, C20 ~ €25,
(25~ €35.C35 ~ C40.C40 ~ C50 1y MOSH 5 1 |
X i €10~ C16.C16 ~ C25.C25 ~ €35, €35~ C50
i MOAH &t dEA T . BAKR T 12 IR PR 41
TR LA v P i B DU Ao BT A DGR AR
o MOSH Al MOAH (952 S BR354 0. 50 mg/kg®.
1.2.2 AR H BOHE b

WEE 5 MOSH 8 MOAH 7£ C10 ~ C50 7 Fl
A (B it/ g iR, W0 MOSH 5 MOAH £
C10 ~ C50 U Fl N & & 5B 4 o E & B 0. 50 mg/kg,
MOSH 5 MOAH 7E £ —BxZC X 8] (41 C16 ~ C35) &
LA 0.50 mg/kg-

WkE & MOSH B¢ MOAH 7£ C10 ~ C50 i [l
PUAT R (B R s i PR T 78 A 500 e 5 X [] ok
K, 0l MOSH 2 MOAH £ C10 ~ C50 3 Fl P 4 55
SRS BT I A G HE B B3 IXC ] R 4 O S R R
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Z % W B & % 4 J7) (European Food Safety
Authority, EFSA) 1977 % , % B AT #5 4 28 LAY B 5k
X JE] 2 C16 ~ C35 f) MOSH #E 17 XU 5 1iF 45 381
AT B AN IE A MOSH #57 fa e 48 (8, R 2
%FE{E(Margin of exposure, MOE ) 5 X H g 17 XU
AR, TS5 R 5 R I A 2 i S 0
23N B AE 7K F (No observed adverse effect level ,
NOAEL) 19 mg/kg-BW'' . 4 MOE>100 i}, & /R~ K,
W JC T L Se e,

MOE=NOAEL(19 mg/kg-BW)/Exp

MOAH W it 1% B M 8O ), 175 R F§ MOE 1)
D7 AT KR FRAE A A . B % T H TSt = MOAH
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MOSH 7£ % 28 4 L B h A Kl 4 KE
WX B FE C10 ~ C50 1 C16 ~ C35 () MOSH & K
R 9 67.39% (93/138) Fll 45. 65% (63/138)
T E S BIN 3,43 F 2. 68 me/ke, H A L5
1,05 I 1.50 mg/kg, & 2 3 Fl 4 9 4 0. 50 ~
85.44 F1 0.50 ~ 30. 48 mg/kg, MOSH 7£ % K i &
w445 e KT B e BRI R DR T SRS oF HE L
FOMAR R CRBETR . A S B RS
MOAH, 4351 4 1 3 T A5 RT 4 03 R ol B8 25 s B i
Kt 253 500 2. 94% (1/34) Fl 10. 53%(4/38) , ks
N 3.62%(5/138) . X F i £t MOAH [ E
it , B b P[] S R] RS MOSH .

X AN [ 7= i (] = gt 1) 2R 4 L6 R b
W 3 B A B, RN BE R MOSH £
HR 0 74, 73%(68/91) F1 53. 19%(25/47) . [
AP &K A X [HTE C10~ C50 1Y
MOSH & & {E 54 2. 91 Fl 4. 44 mg/kg, B AL
X I8 76 C16 ~ C35 B MOSH & & 7 ¥ 1 4> %l N
2.67 Fl 2.71 mg/kg. X T 5 K ili MOAH (19 #
A, T A5 R I Rk [ 72 L 4 AN R Bl F R A Ok
I3 2 A= 2 Ak n

S 4 fulob R W I R R B T i Y
TE R, A 58 o — 25 % A [l 4 26 b1 R A S 4 )Ll
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F1 B4 LM A5 T MOSH & &

Table 1 ~ The contents of MOSH in the samples of complementary foods for infants and young children

i (o i b S N o i /(me/ke)

T £ X [1] R FEARL K Hh A YN, FRTT e 795 .
E 25 2 B £ 45 18 ND(0.50) 1.22 0.50 5.44 16.05

Hikle 22 1 ND(0.50) 0.51 0.50 0.61 0.63

AR 23 17 ND(0.50) 1.90 0.85 14.02 16.05

C10 ~ C50 KAy 21 13 ND(0.50) 1.00 0.64 2.48 2.51
i 4% 34 30 ND(0.50) 3.81 1.67 21.41 32.21

DF T Bl I 38 32 ND(0.50) 7.05 3.93 34.31 85.44

i 138 93 ND(0.50) 3.43 1.05 15.28 85.44

E 25 4 B £ 45 6 ND(0.50) 1.23 0.50 4.38 10.16

Hikle 22 1 ND(0.50) 0.55 0.50 1.37 1.52

AR 23 5 ND(0.50) 1.88 1.50 9.03 10.16

C16 ~ C35 Ky 21 6 ND(0.50) 1.21 1.50 2.12 2.14
i 4% 34 24 ND(0.50) 3.60 1.82 18.77 21.93

F Tl I 38 27 ND(0.50) 4.40 2.48 21.83 30.48

i 138 63 ND(0.50) 2.68 1.50 10.35 30.48

1 :ND(0.50) 9 A 46 1, LA E £ R 0.50 mg/kg 38



B2 LA D bl b T W B 35 e SO R I Al —— g 1 I, 4

—305—

BB BB Sy B 0 (B ) MR (BRI AS MR &
%) aE(EJE e RN . N T RERE B
fil bR 2 N BEES RN 408 . X T A R, MOSH 74528
ALRERE i P S8 R (A TSR e, MOSH AXAE 14>
B R &) A K o 0T H AR I R A 2
fil b4 RE 22 Sk MR Ek 4 o (R ELAS R R, BT R
i 2 A e — — 2 bRy 4R A i, MOSH
A MOAH & & 4 Jir 45 #£ & b e K, MOSH (C10 ~
C50) Al MOSH (C16 ~ C35) & i 73 %l & 85. 44 A

30. 48 mg/kg, MOAH(C10 ~ C50) &4 6. 19 mg/kg.
2.2 0~3FBYIUHEH R ARG HEMERA
MOSH F) % % 7K F-

YT A 5 GRS R MOAH, AR BIF 53 {06
MOSH #F 47 2 88 PVl Al 22 i) XU RRAE 34 .

0~3 % B4 LA & o AHE& I 2 MOSH
(C16 ~ C35) W5 H V34 52 88 i P95 2 it & MOE
UL 25 AN [R) Bl 2 B 2 X MOSH(C16 ~ C35) 2 #2 /Y
TR UL 1.

F£2 0~ 3% B LA 28 AHE MOSH(C16 ~ C35)5 8 /K-F & MOE
Table 2 Exposure of MOSH (C16 ~ C35) and MOE for complementary foods consumer only population aged from 0 to 3 years

it /(pg/kg BW) MOE MOE<
./ e
P4 M T P95 RESEN P95 100 /1A%
0~6 % 508 5.01 14.76 3792 1287 0
7~ 12 Hi% 1449 6.53 19.95 2910 952 0
13~24 Hi#% 1008 6.27 19.33 3030 983 0
25~ 36 H % 332 6.41 20.66 2 964 920 0
&t 3297 6.21 19.27 3 060 986 0
W
DR T 4 BFFER
(A7 304 B dh B g
T 3.63% 8.05% =3 - ngg
5.89%
(©) =2 (D) 3
vt P
i e
15.91% BT
27.19%
TE: (A0~ 6H (BT~ 12 HH(C)N 13 ~ 24 H#E;(D)K 25 ~ 36 H i
Bl 1 4 SRR 0~ 3 2% B4 LA £ IH 28 A MOSH(C16 ~ C35) % # Y 5Tk
Figure 1  Contribution of 4 types of complementary foods to MOSH (C16 ~ C35) exposure for consumer only

population aged from 0 to 3 years

M2 0L, 0~3 2 B4 JL & &0 9% B
MOSH (C16 ~ C35) g H - ¥ 2 58 &t F1 P95 7% 5% &t
35k 6.21 F1 19,27 pg/kg-BW. fHi & 1 A 0L,
4 KHE XA E H 24 )L MOSH(C16 ~ C35) 7k #5
1 5T Bk AN (], KR BE T % 189 0 o7 R 3 80N | T i
ZRORDF T B0 O MR B T 8 1 I TR R R, X T
0~6 HEEH 7~12 H2E4 L, Kk X MOSH # &%
HOTECR A 0 T 13~ 24 H IR 25~ 36 H i85
4L, 2% MOSH %% 8 5 51 kR i i o

2.3 0~3% By LR RAD Y o KU RRAE
A

M2 A 0L, 0~3 % B ah LA &0 %% B
MOSH(C16 ~ C35)% H *F- 34 2 &% it fil P95 2 &% it X
R MOE 4351 3 060 1 986, ¥ 1L &5 T 100; 4% 4F
41 MOE Y & F 100, #f—25 0041 & B, 3%
B0~ 3 % B4l L& 9% A REIT A 182 4~ MOE
¥ 1000 HL,0~3 B BGIILAHEHAT Y
TR i B XU T AR S G . D A AR 5y
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FES R MOAH, {H 2240 L4 & 1 MOAH A5 4L
LIRS S

3 it

TYIMERE R IILERENNLRE RS
SRR AR b eS| 7 DR P2E SEE SR N
SR A 25 v B5ORAH - SO 335 1 7 2% R T 138
7B Sl LA & b i 0y B i [ T R 3R
0~ 3 5 BEAI LA BT 2 HE I I £ 5% 55 XU 1Al .
45 B % B, MOSH (C16~ C35) 1 M K6 1 & N
45.65%, 6 &% S i & b F B 5 gL K F 8 Bl R
0.55~4.40 mg/kg, PFAHZE R R, FKE 0~3 F
4 LT 2 NHES & B % A MOSH 19 filt i XU
RAK. HA 5 MFESA H MOAH, 2004 1 ™=
HT 2% B i AL 4 3 0F 1 BB 28 4 R (I 7= F i
A A2 HiH 3 RE b MOAH 7 55 26 B 31X ) 75
AT R B AR | me/kg, UL, AR
g% R Hh B0ad 20 R MOAH 2 88 i, (H % 18 %
MOAH B A, 224 )L & MOAH 175 44 4/h
ol X,

W30 3 0 V5 2 R 5 A0 4 8 5% 15 Gl R S fil
MORFIE B S AR ORI Y R ke B R
MOSH (C10 ~ C50) 7€ i R & & i 22 73.91%,
i T A BV 4. 55% , 1 £0 P U RN B e ) 4 3
AR A —Z, PRt HE OB 2k il B B b MOSH 1Y
V5 YL AT AR UR T B LAY o B R LA TS G RT RE S
H T ECRG g o T AR s e (0 BRI IR T
YW B 28 . & R R & 5 — Al g
YRR . EE I A R, 5 A
AU AU R B S P s Y BBk RN, X
50 R T 1A 4R 5T A 2 B OF B A L MOSH
(C16 ~ €35) il MOAH (C10 ~ C50) & H 7 5 &5 15
30.48 F1 6. 19 mg/kg AH—2. SR, - FALA 14
YT AL R R S 1 AR T 22 R DL IR I 2508

W0 kI vk AR R R 4 B 1991 AR A
f il MOSH ik LIR , & A T 20 Z4EM &
JR AR B AT R i — ol b 7 A RS s
V25T R B 4E GC-MS 7 1, {H B 28 7 3 1 Bk
SURRVEMEE & SR AL R A A M A R R
JEME VR 22 I A 3k AT % A5 R
M 7E 4k HPLC-GC-FID 1 5 vk BAT R % & L A sl ik
R RE e EE IR R A L 5l e AR T A S B S
SR TR A R Ak A R ot AR
&R W I B A R D vk BR TR U
MOSH il MOAH 7E C10 ~ C50 B %5 X [] B & 2 4,
AW 5 0 2 WK B 2 B34 6 40 0 T ) s G )

K23 AT T MOSH Fil MOAH 75 4% Bt £ X ] fiY
TN, 5 ZHU AT 76 4 Bl LA £
Wi B BEAH L, AS B ST A DU A 4 2R %G £ MOSH
Ko 0 238 34 i R, HE D SR T R A DG . A SER
VARG v, BA 0 R, HOE = BR
0. 50 mg/kg WAK T ZHU 25" fF F )5 .

B LIRKT Y e RiE R R E R
Ab AL REFL B LIS T R VS EE F R A L
B YkIE . REFLRISEE A il & e P e
AR IR A L (R T SR 4y LS O By, AL i 2
1178650 AR5 . AT o2 45 R o |, 22 4 LD
J7 ¥ th MOSH I MOAH % & F- 34 {H 43 5k 2. 1 Al
0.8 mg/kg, H 1 4= W58y i MOSH Fil MOAH % £
YIME 50 2.0 F1 0. 8 mg/kg. “F W54 o MOSH #il
MOAH & H#F ¥ {8 2> % & 2.3 H1 0.6 mg/kg” .
ZHU S50 45 R Bow  BLE O #r VBB LS
7585 4L T7 K MOSH S48 4> 5 9 4. 77.3. 99,
3.94 mg/kg, B %1% MOSH -2 & &, 45 & AR5
A KT MOSH P & & it 3E 0~3 X &
gy L3 o 5 A B4 LG J7 B RN ) MOSH 2 5%
o XF0~3 5 ARE, MOSH 2 24 JLBC 7 #3
A £ 09 B B O3 2 88 i P95 B BE i 4 AR
40. 07 1 95.75 wg/kg BW ,MOE 735 &y 474 F1 198,
¥IEF 100, XF0~6 Ak 7~12 At 13~36 A
W4 AF I 2 o NHE B 0O 2 2 88 1400 R 58. 88,
43.96.31. 20 wg/kg BW, P95 55 & 73 %~ 141,32,
99.10.70. 96 wg/kg BW,MOE ¥ & T 100, P %)
A HIWT IR 0~ 3 % [F] i 5 A 40 JLE 77 B Rl
BT B N BE BN MOSH 5 S0 A% ft B XU TG 75 18 o
KTE

F T BERE R A T 1 S R AT 9 A AR — L
AN E R R, — R T R4 IR
(NGNS U N B Ry R S SR S K i
8 T A SR A0 L Y R R R 2 LA R AR
B AL 2 Ok — N A P s R R A R A
i E R BR AR, AT e £ Ak s g oK B B
2 RN 7 M K2R AT R A Ok 1 s

5% 3Lk
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