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Comparative experiment evaluation on nutrition and health effects of
refined salt and iodized refined salt

JIA Yi-Yue, MU Gan-En, ZHOU Yue, SHEN Xiu, LI Xu-Guang, LONG Wei', ZHOU Ze-Wei"

(Institute of Radiation Medicine, Chinese Academy of Medical Sciences & Peking Union Medical College,
Tianjin 300192, China)

ABSTRACT: Objective To compare the nutrition and health effects of commercially available refined salt and
iodized salt by mouse model and benefit damage index-general score (BDI-GS) system, and reveal the health hazard
of excessive intake. Methods The male ICR mice in growth period were divided into 7 groups: cornmon control
group, 0.5%, 1.0% and 1.5% refined salt, and 0.5%, 1.0% and 1.5% iodized salt experimental group, with 8 mice in
each group. The total feeding time was 10 days, and the body mass was weighed once every other day. On the 10th
day, the serum was taken and separated, and the mice were sacrificed and dissected. The qualities of heart, lung,
thymus, spleen, liver, pancreas, kidney, gonad and femur were accurately weighed. Routine blood biochemical

indexes were measured in serum and analyzed statistically. Results The BDI values of pancreas in nutrition and
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health effects for the test mice fed with refined salt blending diet were all < 0.90. The pancreatic nutrition of the

iodized salt mice was more serious, and the individual doses of BDI were even as low as 0.67, and there was a

significant difference with the blank control group (P<0.05). lodinated salt had significant damage to gonadal

nutritional health, and BDI was significantly lower than 1.0 in each dose group. Conclusion Excessive intake of

refined salt can adversely affect human nutrition and health, and iodized salt is of certain healthy problem.
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Fig.1 Variety trends of body masses in mice with refined salts
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Fig.2 Variety trends of body masses in mice with iodized refined salts
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Table 1 Evaluation results of nutrition effects of refined salt (x£s, n = 8)

0.5%K il &4k 1O%K il fr L5%KG il fr#h

(g) = Jpigiie BDI Rt BDI iy BDI
KT 20.09+1.337 20.43+1.036 19.79+1.522 19.44+0.956

O 0.131+0.022 0.142+0.023 1.08 0.147+0.024 1.12 0.134+0.012 1.02
Jiti I 0.162+0.021 0.171£0.018 1.06 0.149+0.017 0.92 0.158+0.013 0.98
T B 0.061+0.010 0.056+0.011 0.92 0.053+0.007 0.87 0.059+0.015 0.97
L3 0.067+0.013 0.078+0.012 1.16 0.070+0.014 1.04 0.068+0.008 1.01
B 0.088+0.028 0.079+0.014 0.90 0.070:£0.011 0.80 0.066+0.013 0.75
JHBE 0.936+0.759 0.893+0.080 0.95 0.940+0.111 1.00 0.871+0.061 0.93
O 0.279+0.031 0.283+0.022 1.01 0.295+0.033 1.06 0.277+0.026 0.99
T 0.432+0.131 0.488+0.114 1.13 0.45420.076 1.05 0.430+0.076 1.00
it 0.023+0.003 0.022+0.002 0.96 0.024+0.003 1.04 0.021+0.004 0.91
GSw 9.17 8.90 8.56

F2 MEBHARREFYNBITNGERELs,n=23)

Table 2 Evaluation results of nutrition effects of iodized refined salt(x+s, n = 8)

0.5% &k LO% M & 4h L5% Mt &4k

(g) S| Py BDI pi§Fs BDI Jo S BDI
A 20.09+1.337 18.90+0.605*" 19.18+0.767 20.21+1.464

O ik 0.131£0.022 0.124+0.013 0.95 0.127+0.011 0.97 0.139+0.029 1.06
it 0.162+0.021 0.159+0.018 0.98 0.159+0.010 0.98 0.154+0.019 0.95
M 0.0610.010 0.063+0.014 1.03 0.0590.011 0.97 0.055+0.014 0.90
L3 0.067£0.013 0.060+0.012 0.90 0.058+0.014 0.87 0.064+0.012 0.96
JEE M 0.088+0.028 0.067+0.018 0.76 0.059+0.006*" 0.67 0.077£0.014 0.87
i HE 0.9360.759 0.885+0.092 0.95 0.87240.092 0.93 0.861+0.108 0.92
B E 0.279+0.031 0.278+0.029 1.00 0.286+0.034 1.03 0.299+0.032 1.07
R 0.432+0.131 0.343+0.041T 0.79 0.350+0.0717 0.81 0.396+0.055 0.92
& B 0.023+0.003 0.025+0.002" 1.09 0.023+0.002 1.00 0.025+0.003 1.09

GSyw 8.45 8.23 8.74

e S fst AN EE:, Gl A BEMEER, *P<0.05; 5F | STRUFIEAER S E, gilr L BE 2R, 'P<0.05;
P<0.01.

*3 IEHERBRYNITENLG R (s, n=8)
Table 3 Evaluation results of health effects of refined salt (x+s, n=8)

0.5% 1 il 3k 1.0%AE il 3k 1.5%AE il £k

%M JIEds R AL BDI JIEds R AL BDI JIEds R AL BDI
E/(mg/g) 6.514+0.784 6.923+0.885 1.06 7.393+0.831 1.13 6.893+0.710 1.06
i/ (mg/g) 8.076+0.882 8.394+0.845 1.04 7.538+0.912 0.93 8.113+0.414 1.00
W i /(mg/g) 3.022+0.435 2.722+0.502 0.90 2.654+0.294 0.88 3.04240.757 1.01
JBLE /(mg/g) 3.351+0.566 3.804+0.409 1.14 3.504+0.461 1.05 3.477+0.331 1.04
R/ (mg/g) 4.398+1.303 3.851+0.698 0.88 3.564+0.501 0.81 3.407+0.667 0.77
JIFNE/(mg/g) 46.64+3.188 43.71+2.622 0.94 47.43+2 473 1.02 44.83+2.298 0.96
B /(mg/g) 13.89+1.361 13.860.580 1.00 14.92+1.080 1.07 14.30+1.580 1.03
YL /(mg/g) 21.29+5.033 23.80+4.337 1.12 22.97+3.305 1.08 22.1243.401 1.04
JBEE /(mg/g) 1.123+0.148 1.071+0.056 0.95 1.202+0.124 1.07 1.089+0.204 0.97

GS, 9.03 9.04 8.88
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hRlE S S A RALKRE A GG ¥ R EEES
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PERRLZI BN B SRR, G ] AR
B2, T, AR 7R ORS  £h 5 A i b Hh AR,
ZARPMESGEH ¢ b HAT M 25 5(P<0.05) K AR # i 2
SE(P<0.01), T, IMREER Xt LT B JITF It 22 300 Hh e 3 Y fe

FEAFISEN . PRI, Aok ) e S 7Rl 2 B3R — &
RN, FEIRIAEN BRRR S R A (S 4 T

B 5 MR A AL ECHE T 0L, 454300 52 ok il £ 3k K
UK ) B 26 % 22 P % 4 i (alanine transaminase, ALT)&%F
W 5§ (aspartate transaminase, AST)RAT B B =2 m; A
BN MAHZT Z (total bilirubin, TBIL)SEMAAR/N, iRk
il B R AT DL S R AR Y P i R AR AT 3K, TR s A e
S ZIAH I TR 4 2 €28 e, P 6E-S5 nAokS ol B 4k
BRI EA G AT AR S RS i B % i i &

R4 MEEHERBRYUNAIFNER (s, n=8)

Table 4 Evaluation results of health effects of iodized refined salt (x+s , n=8)

0.5% N &k

1.0% it &k

L.5% &k

/(mg/g) A JiIEEERA BDI i T TR BDI JE#% R %L BDI
O E 6.514+0.784 6.566+0.578 1.01 6.650+0.550 1.02 6.838+1.002 1.05
Jifi 8.076:0.882 8.441+0.936 1.05 8.319+0.505 1.03 7.607+0.727 0.94
iy i/ 3.022+0.435 3.323+0.624 1.10 3.101+0.534 1.03 2.732+0.573 0.90
Bk 3.351+0.566 3.196+0.620" 0.95 3.012+0.675 0.90 3.170+0.494 0.95
B R 4.398+1.303 3.526+0.851 0.80 3.065+0.371% 0.70 3.832+0.805 0.87
JH e 46.64+3.188 46.80+4.127 1.00 45.49+4.067 0.98 42.59+4.055 0.91
B 13.89+1.361 14.72+1.293 1.06 14.88+1.285 1.07 14.75+0.844 1.06
TR 21.29+5.033 17.95+1.934" 0.84 18.21+3.034 0.86 19.80+1.975 0.93
e & 1.123+0.148 1.296+0.100% 1.15 1.221£0.118 1.09 1.234+0.162 1.10
GS, 8.96 8.68 8.71

B 5A M R/NRILE, St A B EE S, *P<0.05; SR E IR b g, gl A B XS, 1P<0.05; TP<0.01.

x5 K

K A

ELAY I R A AR FRITAN (s, n=8)
Table 5 Blood biochemical evaluation of refined salts & iodized refined salt (x+s, n=8)

S| 0.5% Kail ik 1.0% FHEh 1.5% KHlEih  0.5% mlah 1.0% mmiEih 1.5% mitadh
ALT/(U/L) 26.38+6.61 29.38+6.46 25.00+4.84 31.25+5.71 29.25+5.46 29.63+5.04 24.88+5.411
AST/(U/L) 119.1£21.38  116.6+22.21 102.5+16.81 112.0+£23.39 115.3+17.28 117.6£17.30 105.5427.05
TBIL/(umol/L)  2.38+0.61 3.00+1.89 1.94+0.81 2.39+0.98 1.48+0.55%* 3.08+1.52 1.48+0.93*
TP/(g/L) 40.03+4.53 38.71£3.04 39.05+6.20 41.154+3.58 41.25+3.65 40.19+2.70 38.74+2.16
ALB/(g/L) 14.38+2.07 13.75+1.28 13.88+2.36 14.75+1.39 14.63+1.51 14.50+1.41 13.88+0.83
GLOB/(g/L) 25.65+2.65 24.96+1.94 25.184+3.93 26.40+2.21 26.63+2.21 25.69+1.40 24.86+1.66
GLU/(mmol/L)  6.79+2.01 6.8942.11 7.3842.31 6.25+1.17 6.10+1.43 6.75+1.33 7.08+1.25
CHO1/(mg/dL)  2.22+0.42 2.24+0.43 2.19+0.63 2.61£0.46 2.77+0.54*" 2.58+0.63 2.1240.91
TG/(mg/dL) 1.29+0.50 1.08+0.20 1.16£0.53 0.91+0.14 1.05+0.26 1.01+0.42 1.15+0.57
CREA/(umol/L)  6.50+1.20 5.75+1.04 6.00+0.76 6.000.93 6.43+1.51 5.50+1.77 5.25+0.71%
BUN/(mmol/L) 3.75+0.63 3.33+0.60 3.68+0.32 3.83+0.70 3.74+1.14 3.96+1.12 3.90+0.53
UA/( . mol/L) 335.4+66.63 346.9+63.73 342.1+71.69 387.5+£60.97 444 .9+85.36*" 305.9+67.02 301.0+89.68"

E o axt VMR, Sl A B 2R, "P<0.05; xR AR B iR e, gl A BEM2E R, P<0.05,
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A, AUHE B A (total protein, TP), 4% M (albumin, ALB)
KR M (globulin, GLOB)BMAFE AR K, 4K H IS

AR XM A A (glucose, GLU)BMAFZ AN,

AL OKE ) 2 B4 1% ) A AR M R M R B %
137 AH [ % (cholesterol, CHON)AYFZM, A5 Hr 7] &85 il &k
FEMAANT, T e 7 4 W] IR R BA S R o I AoRS o Bk
WEARR, G, AR R R B T, (R S s ok
T8RO il 20 L33y Hh IR 4 12 3 1 25 5 (P<0.05);
T R RSS2 M EAS K o K ) £ 5 R UK o] 2 ER %0 T 3
M (triglycerides, TG)E ARSI 252 B REAGEAS, XILH
(creatinine, CREA)ZIUFEARAVER, 50 it i Aok il & #h ik
HRGE T2 PR R AE F (P<0.05), JRPEIRTE, & X i
JRZE % (blood urea nitrogen, BUN) AR A K, {HIEF
AR B g, SRR AR B e M AR D AR O
IEABERRAT £, TR & 3k Bl B I B R AR R 2 X R R
(urea acid, UA)WFZN, AEHEsh2HO A, JLIHEH
20 B I S IR PR R KT, 3R IR 2 Ron R R A
BHER AR AR R 2R o IR T S b A e, ) o i 2
HOMIRER A, H5728 AX IOk &S v B 4
T 25 57(P<0.05), L2 XU A LR S AE YA F

DUEE s 0 o S i ) S ARG DR R o o, LR K] i A
i, ARHRARIL.

4 @St

ATHEE LBl R (R B2y 8%) MR E 3R
Tk Sy S R AR S A A, S B0l A oK A 6 B /N Bl
BT AR, XN BRSO Z e A
3 3 0N 0 R A, I R 7 52 ) 8 3% I Ad B 11 1
TRV o (VR /N BV S0 X 42, LA 48 7 fin i £ 6 %eF
MEMEA B RE ST s o T FL, R T U5 S sh W e AR FREE |
FRAE 7 TS AR, DRI A 245 SR BT DA 38 2 3] 7 1 g
NARBIZLN . ] BDI-GS WM& R, it BDI {EH 2R
Pyxt WEAR A ZUE F% | (BN AR, LA T BEA7 7 1 IXUBS:
B E WL R, GS (AT DL LR 7 32 iR S LA R i
GEAE SR RERN, 10T DL T2 R =22 1A Sl
b g™, Rk, %P A R T LU SZ i i S 57
il FREAKNE B 2 4 ) LS

A 5 1 B PF f 48 bR LR SR R AL A 32 2 AR
NBE R EEAEFE bR ——5 BF . 3 NI E AR B ALE,
WrARAREE A 4 Th, PR 45 A % W B 52 F e Az 34 1 HL Ak
PR RO o /DN U OIS 1l & 3 i 0 s R D b [ B R
N E G HRIGE 6 g FHEAT &, B
. TEERFSH ORGSR, TERTRERAY
EEEAR 11 g, HEFK 17 Y mHEBE. Witk
Scrp Rl E MR, AN HERMERAN S g,

P B Ty AR N SN BT S R A 12,33 AT
Pro, Il A e BB B, 8 B R A TR
WhNE, BB 0.5% ., 1.0%. 1.5%, %R A H 3
6. 12, 18 g BRI AR MR, HARFA AR H
SCBREEBG & . F L, ARSI B BT sL
PR S, XA B SN E, WML 5 E AR
bk

FEAMRE N, B R RE LR RS IR 8 5 24K
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