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food, including porridge and noodles, special snacks, Chinese fast food and Western fast food, sold in Beijing
were analyzed by ICP-MS, and the RNI and UL values of the elements were used as the assessment criteria
for preliminary dietary nutritional assessment of different age groups. The results showed that the range of
mineral element contents in the samples was wide and the degree of dispersion was large. The intakes of Na,
| and Cr could meet the daily dietary needs of the whole population in all types of takeaway samples, while
the intakes of Ca, Mg and Fe were insufficient. The insufficient intakes of K, Zn, Cu, Mn, Mo and Se were
found in some of the samples of some populations. The intakes of the 12 elements showed different degrees
of variability among the four types of takeaways, with lower intakes of each element in congee and noodle
dishes, and K, Ca, Mg, Zn, Fe, Se and Cr showed significant differences from the other three types. The
intake of each element was lower in congee and noodles, which showed significant differences with the other
three categories. In addition, the intake of take-away fast food was found to be excessive, with Zn and |
exceeding 1.1%~5.3% and 3.6%~14.3%, respectively, in different age groups. The results showed that the
long-term take-away population should pay attention to adjusting their dietary structure, balancing the intake
of take-away food containing meat, vegetables, legumes, eggs and milk, and appropriately replenishing various
types of minerals with insufficient intake. At the same time the health risks of “over-nutrition” brought about
by fast food takeaways should be paid attention, and the young minors were the key concern groups.

Key words. mineral elements; content; intake amount; preliminary dietary nutrient assessment; take-away

fast food; Beijing
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Wt AT BRI R 4 AP
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W, FFEET-80 CUKAEIRTT
122 W HRITESENNE

RYE &S Z 2 EFin i gih Z20R
& ( GB 5009.268—2016 ) Fl £ i HH i i) %2 ( GB
5009.267—2020 ), & IS I e vk i Ak BRAE: i
ICP-MS EEX AR 8T BTG R & s #4770 A, W]
2 28 FURE A L SPAT AR RIS 45 R DRI A 0 245
Rmermte. A A (1):
X :—(cr—ncf)fxv

A X HITEM S EM, htx (K. Ca,
Na, Mg. Mn. Zn. Cu. Fe), mg/kg, | It (Mo,
Se.Cr.1), pg/kg; c AFFMTTER Y ALK, po/L ;
Co NaSEAREM IR , pa/l; v NERIARH, mL;
m ONEESh R, g5 fOIRGE R, h oo & £=1 000,
| L% f=1,

X (1)

1.3 #IEAIE
1.31 WHTRBAEIIE

A, V: TREARE (h JotE, mgd, |
JCE, ug/d); X FIAZL 1; 1. ShERERH
BrEsha:, o/d, EIESE S ooh ELEE B
5 (FCTDS) Wiy Js R H i & i 2™, Ho
7~10 % | i}y 13329, 11~13 il 14~17 % W M4EW
BIE R 16159,18 % LA A48 B 1 {H 1655 9.
1.3.2 #FUCEEA RS RNIAIFTUL XS H AT

A SRS b [ 8 TR 2 HlE R RNIJAL (BT
UL {8 (0 b5 i BEAT R [ S AR I T AR S
RNI/AI Fl UL BXF Eea B o G v 52 36 25040 7
Microsoft Excel 2017 il IBM SPSS 23 474 FFll
53T
2 #R5it1e
21 FRAEMLAE. RHRMREYRNELSER

1 NSRRI AR E ML TR L AR BR AN
PRER I S5 5, rTLUE R, KouR LR IA
M RBIIRT 0997, LR R, it
WME 11 WA M2 F5 25 TR Ik BRI AT 6
FRUEZER [ A 9 5 3 B b ) o (B8] 1 3
( GBW10014 ) #17 12 Fiy BT yo 2 & 1 I 1) JiT
EEEH, ATRES], AT R AR AR (A
FELPN, 32 S50 7 VA RE A5 T R R I 2K
22 WRILEREENH

WG S 56 7 VAT B & F R I T R
i, R 20, TR ERIEHEER, BHRE
ERK, R REGER N 41.32% (Na) ~98.80%
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Tablel Theresultsof standard curve equations, regression coefficients and measurements of standard substances

F AR HEY B/ (mg/kg)

- Ay =] = ¥ A
JLE TR [EPEEN5d o H B ey e

Ca Y=0.073 3x+0.007 1 0.999 2 0.551 7054 0.70£0.02 (x10)
Na Y=2.918 4x+0.155 8 0.999 4 0.682 1.03 1.09+0.06

Mg Y=1.475 4x+0.043 3 0.998 0 0.135 2457 0.241+0.015 (x10%

K Y=1.511 5x+0.173 9 0.999 7 0.615 15 964 1.55+0.06 (x10%)
Mn y=0.008 4x+0.002 4 0.999 9 0.013 3 18.9 18.7+0.8

Zn Y=0.002 0c+0.002 6 0.999 7 0.0615 26.5 262

Cu Y=0.011 6x+0.001 9 0.999 9 0.006 05 2.71 2.740.2

Fe Y=0.011 8x+0.009 9 0.998 7 0.128 105 9810

Mo Y=0.006 0x+0.000 19 0.999 9 0.002 51 0.705 0.71%0.07

Se Y=0.001 6x+0.000 15 0.997 7 0.001 21 0.202 0.20+0.03

| Y=0.097 6x+0.219 8 0.999 8 0.009 25 0.243 0.24+0.03
cr Y=0.012 7x+0.002 1 0.999 9 0.006 02 1.96 1.8+0.3
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Table2 Mineral element content levels of the samples

LR FHfEI(mglkg)  WElI(mgikg)  ARiEE AR RE%
Ca 140.25 26.31~792.40 119.60 85.28
Na 983.54 245.15~3 241.59 406.46 41.32
Mg 131.41 33.03~292.73 55.21 42.01

K 1260.03 140.96~3 154.69 726.27 57.64
Mn 2.79 0.56~7.74 1.22 43.74
Zn 6.13 0.80~48.19 6.06 98.80
Cu 0.42 0.11~1.41 0.20 48.01
Fe 3.98 0.66~13.91 2.60 65.30

Mo* 76.46 8.45~234.26 42.38 55.43
Se* 43.01 0.82~180.33 34.56 80.45

I* 164.95 9.87~939.78 153.80 93.24
Cr* 30.76 4.41~120.48 19.69 64.01

TE e * P H0E R Y 5% 5 507 S polkg.

Note: *Mean and range content units are pg/kg.
(Zn ). £ ICER BT 318 8T R oy K>Na>Ca>
Mg>Zn>Fe>Mn>Cu>I>Mo>Se>Cr, H @It E
K A Na i~ 341 #5743 5314 1 260.03 mg/kg Fil
983.54 mg/kg, B4 T Cafl Mg #YF-24 &t
WEFICR Zn B sl 6.13 mglkg, Cr
FR-F- 2 5 FE AR 30.76 pglkg.
23 WRTRBANENN

H& 3 M, 2 ARFEER & TR EH
A4 A4 K 1916 mg/d. Na 1524 mg/d.,
Ca 207 mg/d. Mg 204 mg/d. Zn 9.4 mg/d. Fe
6.4 mg/d, Mn4.2mg/d. Cu0.7 mg/d. | 245 pg/d.
Mo 111 pug/d. Se66.4 ug/d. Cr 48.5 ug/d, ¥IET
FCTDS P30 i R A8 F2 0 R A
(Hrr, FCTDS KP4l | TERMFEAR ), %45
REP SR B REZIEREML, KIIEH
AP AT BEAFTER" LT 3R A A I AR o i
— AN AR S & T R 1 B A,
P Ca, Mo fil Mn JCRIEA B, 4%
ta/NzH Na, Fe, Se fll Cr e E#EA Efes, v
APREF K, Zn, Mg fil | S AR R, Hd K
M Zn By HFHEA R T FCTDS Hilgit4L
i, RUEAAPEA B TH& K Al Zn tx
A, R R TP A ITTRBEARE. 551,
FICR MR ARTE 4 52 R AR
BEMEZES . Hd, PR K. Mg #1Zn 2y

B v PR RO £ T AP B E 22 5, Ca il
Fe by i E 1225, Feta/NMZ ) Fe, Sefl Cr H5rh
AP R AR B EEE R, Mg AR
FME2R . Bk Na. Cu. Mn, Mo fil | JGE A,
o5 £ T 5 A 32 SR B R [ AR R 1 S
X5,
£3 SABSAERNNTRTETY
BABRAREEHES

Table3 Mean intake of mineral elementsin all
samples from the whole population

5 HOPHHEA B (mg/d)
7 o R bR R
sy FOPS e mE E mA

Ca 207 492 198 2328 304 95.1°
Na 1524 5302 1731 1462 1462 1443

K 1916 2384 1679" 2899"%¢ 1597  1490°
Mg 204 345 228® 24178 177%*  168"%°
Mn 42 6.9 4.1 4.0 48 3.7
Zn 94 119 9.3* 148 78" 5.6°
Cu 07 1.9 0.7 0.7 0.6 0.6

9,178 6.7% 4.4°° 5.3%
91.7"8 813 51.5% 41.08

Fe 6.4 25.6
Se*  66.4 156

Mo* 111 232 108 110 137 90.5
Crr 485 330 62.6°2 50.3 37.04 44.0°
I* 245 / 226 332 221 203

T: M Duncan AT ZEILE. FATHRA AIRKRE F
HFRRUMZEFWREFE (P<0.01); trA AR/NG FiEH FR4
(B 225 W3 (P<0.05), *$k AN Fypgld,

Note: Multiple comparisons were performed using the
Duncan method. Peers labeled with different capital letters indicate
highly significant differences between groups (P < 0.01); those
labeled with different lowercase letters indicate significant
differences between groups (P < 0.05). *Intake isin pg/d.

24 WRILEBANES RNI/AI BIXTEE 5347
AFEAESFEES T RNUAL {HAE7E—E 25
PE, HTHE A AR Be AT R 10 S Prag A 2
WAHEN, K1 RIANFEFEREEREITER K. Ca,
Na. Mg MR ATEN . FTLIES], SFRBSSH
ARSERES R, Ca Al Mg P A =K T RNIJAI
H, Hrf Mg A RS RNIAL 9 HE (5 30%
HAEE RNUAI B ILEFER R “BRAET) A
55%~95%, Ca (& A LN 8%~33%, H
11~14 Z A FAKEFE N E DEEHF S
SRR LA g 8%, PN #4578 #E A7 H =
KA 2 % B PR SR R A AT AR R I
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Fig.1 Intakeand RNI/AI values of constant elementsin various samples of different age groups

By bScr A, PR K e, Bl
R ZEBE SRR B K A YT
150%, WIS Tl A . fr e/ hz A =L
K BBEA LI ( 71%~93% ), A A X 5 Pue
gk . RRAARMBARKEA L. 7,
ARICBAE W B IAE M Na i A L KT
100%, A FLIEYEE A 1049%~130%, n] L A2
BREENBAT K

HE— 25 3 B AR LT i T E Cu. Fe.
Mn, Zn, Mo. Se. Cr 1 | AN ., HE 2
RIAL, S54RI BEASSERERN | RN Cr AR A B & T
RNI/AILA, Bef%i 2 E SR, {H Mn, Mo, Se
M Cu 4 FhoeZ I 7E L LLAR I B BRI A0 AE
IR AN RSN, b, W ETE S Mn Al
Mo [ HE A FE RN 2, AR A LB 53 1]l 85%
1 95%, [FIAFH AR e Mn R 3 28HE AL R
Mo [ A BB A BIHEFE(E . T 4h, Rt/ iz A
PO TR Se YA 78 2 , (H 2R Aok & T
M Se A LETE RN 72%~98%., Cu 7E 14 % L)
EAHE AR R R EARAE, BEA
HUAE R 77%~98%.

Zn XA KB FUSE AL B A AR,
BHEAFEXT T Zn A58 A T oK AT 0 15 I i 3
i AR R, BT R PSR Zn A
Pl 128%~185%, Lot ALL{E N 173%-~
213%., {H 35 £ 1 5 JC T W 2 A5 AR I Be A HEXS T
Zn MERAT K, $RALIEA 48%~59%. FFfh/)
A g T Zn AR o ABER
RNUAIE, {EX]F 14 % DL B A#E Zn 98EA
HHEAR, BAWEN 67%-82%., Fe & 51k
WA Yz 26 FZH AR 5 72, R 4 RF 1IE 5 1Y 1
MmIhe, WAR LS GEAMM, 0 UEKK
FE 25 I B Fe I A B B AN 2, JE v 11~50
B2 NN T Fe TR REK K, HAHK
FE i Fe IHE A UAEAUN 23%~53%, 10 4 AR,
FElJeExt Fe il Zn TREAKEHBEA BT KA
B, ERBISISZHAAMIEN T R EEZEHRE
XK. HE AIEEEWANTE Fe Ml Zn oK, [FIEF
T R R 3 AP L AR AFAE Zn 3 A A KUK .
25 WRILTEB/ANES UL EMITLE S

UL B FIEAG AT BT o o0 2 8 AT i1
B, YA UL (8, &RATERIE A
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F 4 AEEHEITEN UL EINERERL
Table4 UL values and exceedances of elements
for different age groups

Ca Mn Cu Fe Se* Mo* e Zn I*
i e En
UL UL UL UL UL UL */% uL uL
RI% K%
7~10 2000 50 4 35 200 450 19 53 350 14.3
11~13 2000 8.0 6 40 300 650 28 4.3 400 14.3
14~17 2000 10.0 7 40 350 800 O 35 21 500 5.4
18~49 2000 11.0 8 40 400 900 40 11 600 36
50~65 2000 11.0 8 40 400 900 40 11 600 36

TE: UL [E5008 mo/d, o By hpg/d, s 80 %,
Note: UL values are in mg/d, where * is in pg/d and the
exceedancerateisin %.

BN L 2 4 4% T F Y UL (8 bk SRR 1

18] Zn 10.0(3%) 12.0(5%)
8.

Fe/(mg/d)

oA wON B

Cr/(ng/d)

DHRPUE BIREA — RNVAI

T Na, K, Mg il Cr H ik B4 il E UL {H,
ARG AT, —BIA IR i E AR
G AR, R 4 AT, B4R EE Ca, Mn, Fe,
Cu. Mo il Se &£ LR M A B A ML UL 1A,
RIS BRI . Zn 71| JCE e bR
NGB, BFRRBEE R TR, Zn B4R
#H 1.1~5.3%, | BEIRE A 3.6%~14.3%, 454
B3, TR AT U AT BE S 3 Zn A
TR MR ATT RN I EESRT ERERE,

R AR R B A AHE o
3 #ig

AU T DX AR SLRE dh R T BT AR B R R AR
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