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Dietary selenium nutrition levels among the residents of a typical Kaschin—Beck disease—endemic area in Wei-
bei Highland, China
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Abstract: We quantified the daily selenium intake (DSI) through food for residents in Weibei Highland, a Kaschin—Beck disease—endemic
area. Six years after the special supply of selenium salis to the residents was stopped, a specifically designed questionnaire survey was car-
ried out to collect information on their daily food intake. A total of 270 adult permanent residents were surveyed from nine natural villages,
distributed in three counties, using the randomized stratified clustered sampling method. The Yongshou and the Linyou counties were the

areas most affected by the Kaschin—Beck disease in China, back in the 1970s—1980s. The Yangling District, a non—disease area in the
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Guanzhong Region of the Shaanxi Province, was chosen as control. Questions about food intake frequency and amount were used in the sur-

vey to calculate food diversity and daily food intake in 2016—2017. The selenium content of different foods, obtained from the scientific lit-
erature, was considered, to calculate the daily selenium intake of residents in each county. The daily selenium intake of the Yangling Dis-
trict residents (61.8 wg) was significantly higher than that of the Yongshou County and Linyou County residents (25.0 wg and 35.0 pg, re-
spectively). The dietary food of the Yongshou County and Linyou County residents consisted mainly of cereals. The daily intake of wheat
(flour) corresponded to 46 % and 37 % of all food intake for the Yongshou County and Linyou County residents, respectively; these per-
centages were relatively higher than those for the Yangling District residents (24% ). However, due to the low selenium content of wheat
grains (produced in low—selenium soils in all three counties ), cereals constituted only minor percentages of the total daily selenium intake :
7%, 13%, and 12% for the Yangling District, Yongshou County, and Linyou County residents, respectively. The main food of residents in
the Kaschin—Beck disease—endemic area ( Yongshou and Linyou counties) was represented by cereals. While the Yangling District resi-
dents’ food was more diverse, their daily intake of cereals was much lower than that of the Yongshou County and Linyou County residents.
On the other hand, their daily intake of seafood, eggs, and dairy products was 1.62~5.4 times higher than that of the residents from those
two counties. Although the DSIs of the Yangling District, Yongshou County, and Linyou County residents were higher than the minimum di-
etary selenium requirement, the DSIs of the Yongshou County and Linyou County residents were far below the recommended DSI for Chi-
nese residents. The differences in DSI and food diversity among the analyzed areas were closely related to the average income of the resi-
dents. Hence, there is an urgent need to increase the wheat selenium content using inexpensive methods (e.g., agronomic biofortification) to
increase the daily selenium intake of the Yongshou County and Linyou County residents. Additionally, the income of these residents should
be increased, in order to improve their dietary diversity and DSIs.

Keywords: daily selenium intake; dietary diversity; Kaschin—Beck disease; soil selenium content
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Table 1 Average Se concentration in different common food of the residents in the survey region

P - w—— -
BRI Food items Se conceTr;ii/ug-kg" Ranggi-kg-‘ lﬁf}f s?jfeq

I X /N4 Wheat in the area with low soil Se 15.1+12.7 0~51 70 [18,24,411%

KA X K Corn in the area with low soil Se 9.849.2 0.6~35 46 [24,41-42)%

KK Rice 35.9+17.4 2.5~81 81 [33,40,431%%

FE 1N Pork 87.2+58.9 14.85~238 43 [33,42-431%

XA Chicken 117.3+58.6 34~226 20 [33,40,431%%

FFIE Liver 356.8+242.9 51.5~880 25 [33,41,4315%

1 F 2 Fish and seafood 343.24278.3 20.1~1175 49 [33,40,42]%

HEH Eggs 225.3+79.5 74~422 116 [33,40,42]%

.2 Dairy products 39.1+33.6 31~137 33 [33,40,43)%%

il i Legume products 48.8+30.9 4~131.6 77 [33,40-411%

B2 Vegetables 18.3+18.6 3.56~61 28 [33,40-417%
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Table 2 Daily food intake of residents in the survey region(g-d™)
ol L
. Fa Staple food A2 Meat s = Rl . He B
T i i ﬁ;ﬁi 2S i% Ljﬁz B3k A Energy
Survey region INFEE FK Kok YA XS 1A i afood Eggs ] dry-l _°d N Vegetables  Total keal
Wheat Corn Rice Pork  Chicken Liver =000 broducts - products ANted?
X 277+ 62+ 86+ 52+ 12+4.6a 2+5.7a 43+ 81+ 113+ 66+ 368+ 1162 2139
Yangling District ~ 50.4b 14.8b 59.8a 51.5a 57.3a 93.3a 75.1a 31.9a 172.5a
pi &= 304+  74+8.6a 38+  22+9.8b 12+9.2a 0+0.06a 9+2.1b 32+ 25+ 30+ 117+ 663 1613
Yongshou County ~ 43.2a 30.6b 22.3b 42.5b 24.2h 53.8¢
T L 312+ 58+ 54+ 41+ 11+1.6a 1+4.8a 11+39b 50+ 21+ 53+ 236+ 848 1850
Linyou County 64.6a 13.3b 57.9h 33.5a 36.2b 39.7h 60.8a 89.9b
-1 Average 298 65 59 38 12 21 54 53 50 240 891 1867
Ji B v T 250~400 40~75 40~75  40~50 300  25~35 300~500

Recommended
dietary guidelines

T R AP/ NE PREIORAE 5% BE KT Rl — YR [F L X R 25 5

Note: Different lowercase letters indicate statistical significant difference at the 0.05 level within the same food category among counties.

INZE BRI K, R R AR /NE 1 65% .
73% . 74%, B3 & T EARFIOK (B =B X R RES
SERR— 3, Hopig i X R B SR A =Rk,
d B R R 32% , R R /NAE (FLS Ik F B
B Jm RN oK, 4 ) 7 SR B TR Y 46%
37% , HUIE g M E K (E 1),
22 FERYHIHES 2
A, R R Bk NE FERATY
MR E AR /N ORI  E 0 R 15.10 pg-
kg, 5 E /NG 77 X655 43 /N 32 HFRL G S Al
N 64.6 pg-kg AR, H R gk
KL IRATER T K SOk B, i T EE By P
S A LUE M st e g S e T
YR, stk & Rl & e HE T RS>
BRZESERASAG PISTE > FLIS, o a2 | £ R 2 A
TR 357 343 pg-kg o

501

23 AMXERERWMBANE

2% 3 AT %0, i b = B X, A X A H 4%
AR E R TkFR B EER, 555 61.8,
25.0.35.0 pgo HrP B XK A /INZ (0 iG A  25IC
FHAPT ok A EOK A IS A 5 2 e 2
5, B EANT K AR B ok ASE A S R A
IR Jo e 2 5, W S TR (Hk A IOk AR
KRR FLE RN T A A

Xof Eb ) — B DX AN [R5 DX AR A e A T 5
A PR AT Foe R £ A8 A St O 57, 23 T AR 9
AN R AR A A i 4.6% T 28.4%, Hihig
VR IE JE RO B /NE KGR T R R S A
PR JC I 3 25 5, ok A IOK B IR AL2E P i s B
BEARMNERTEEZES HEERTHRAN, kA
IFEPREEm S AN ERITEEES (HEER
THEARAT R A N (58 25 Hh 0 IR 2 A o s T A

Ji& £ Fe ] Dietary proportion/%

401
301

20

OT0NE  Ek Kok R

[O#%% X Yangling District
7k 7 8 Yongshou County
W %77 2 Linyou County

M5 A
BYZEH Food category

1 AN =EXERER LG
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Table 3 Daily dietary selenium intake of the residents in the survey region(pg-d™)
S & Staple food PZE Meat guiﬂ:jf % }Lf A e et
Survey region N A KAk A Rle P Fish and Eggs Dairy Legume Vegetables Total
Wheat Corn Rice Pork Chicken Liver seafood products  products

WX WRAE 3.9¢1.3b 0.5+0.3d 3.4+2.1a 6.2+11.5a 1.71.6ab 1.7+5.3a 21.5+32.6a 10.8+9.7b 5.2+4.8a 3.6+3.7a 9.2+7.6a 67.8
YI?EE?? AR 4.2+1.5ab 0.6+0.2cd 1.8+2.4h 3.4+39h 1.2+2.2b 0.2+0.9b 15.1+44.9ab 27.8+52.6a 1.8+3.4b 3.5+3.3a 52+3.1b 64.8
FERN 4.3+1.1ab 0.7+0.1ab 4.0£3.7a 3.9+6.5ab 1.3+0.5ab 0.2+1.1b 7.6+12.9bc 16.1+38.5b 6.3+7.3a 2.6+1.9abc 5.8+3.7b 52.8
Sy 4.2B 0.6B 3.1A 4.5A 1.4A 0.7A 14.7A 18.2A 4.4A 3.2A 6.7A 618

Average
KFFH PR 4.6£1.2a 0.7+0.1ab 1.7+1.6b 1.9+1.5b 1.2#2.3b 0.01+0.1b 3.0+0.9¢  6.6+6.2b 1.1+3.8b 1.3+1.6¢c 2.2+23d 24.3
Y‘();isrt‘t;“ FELER 4.8+1.1a 0.7+0.1ab 1.4+1.6b 1.9+0.9b 1.2+0.2b  0+0b 3.0£1.2¢  82+6.6b 0.9+2.8b 1.6+1.8c 22+1.2d 259
HEHA 4.4+12ab 0.7+0.1a 1.0£1.0b 1.9+2.0b 1.9+33a  00b 34+1.7¢  6.9+8.2b 1.0+2.7b 1.5+1.9¢ 2.1+1.0d 24.7
-y 4.6A 0.7A 1.4B 1.9B 1.4A 0A 328 7.6B 1.0B 1.4B 2.1C 25

Average
e JLEAR 4.6+£1.4ab 0.5+02d 1.9+2.1b 2.4+2.2b 1.3+0.2ab 0.9+5.1ab 3.6+1.9¢ 11.2+15.4b 1.6+4.3b 3.4+6.7ab 5.7+3.5b 37
El:uyr:’:‘y AR 4.8+1.4a 0.6+0.2bc 1.7+1.9b 4.2+4.2ab 1.3+0.4ab 0.06+0.3b 4.2+3.5¢ 12.5+10.1b 0.5+1.7b 2.7+5.8abc 4.2+3.3bc 36.8
WMFEER 4.7+1.8a 0.5+02d 2.122.9b 4.1+6.1ab 1.3+0.3ab  0+0b 32+1.1¢  10.0+15.8b 0.5+1.9b 1.7+1.9bc 3.0+2.1cd 31.2
Ty 4.7A 0.6B 1.9B 3.6A 1.3A 0.3A 3.7B 11.2B 0.8B 2.6A 4.3B 35

Average

T RN FRIRAE 5% B3R, [F— YT EA RR Z B 22 5 5 RS THORTE 5% B8 KE T, Fl—BY A RS IX 2 [ 2257

Note: Different lowercase letters indicate statistical significant difference at the 0.05 level within the same food category among different villages ;

different uppercase letters indicate statistical significant difference at the 0.05 level within the same food category among different couties.
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LUK IR KT B B RG TR IR, AT
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Ao FEMRA AN ER T, DA H SR AR 6~8 g 11, BE H
AL ARG A5 AP Kb FE AR 45.6~60.8 g, 15 1143 in G
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o L Ath 5% e 18 AT P BN o NFE L R RS 2 g R
B, FL/INZZ R 32 2 DA AR e 22 A £ o 2R
il — F AP > o 208 55 A ML XA A, AR
FH A 5 1K 81% LA B0, 3l 3 4R 2R it 4R v i IX
BN T, A S T HSOAIR ROR AT, ks
AN HRT 1501 pg - kg 2 & 100 pg kg,
W) AT i ok A B I LR R A 4 B R &
50.8.61.5 pg-d'.

4 #Hit5EW

(DBerg A A + = EA bR X k5 5
T Uie 5 5 PG A 48 A 1 430l o 62.25.35 pg-d,
JoE B BRI SR AT 1 T AR R (I B Al e 2 o
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E S NN g TN S
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SR 1 LA L Xk A B R B R R
iy B R RS MRS R ey £ HEET
G 5 A, HE X e RT3 AR Bk N G R X RS
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(3) AT R IUBLA AR H A g R 25 iy kg +
Jit G A S5 G e A e St 3 Y /N ORI
il 5 i, PR e J B g H AR A K-

(4) 7 IS A6 785 5% AL M BTG 85 S 1 5 4 >
HhJE RSO 5 2 IR S 45 1, 3G 0 oK 4K ' Al 1 ) an A
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