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Evaluation on nutritional and healthy effects of chicken eggs by
low-nutritional model and association discussions on high-incidence rate of
chronically epidemic diseases due to its overconsumption in China

JIA Yi-Yue, ZHOU Ze-Wei, MU Gan-En, ZHOU Yue, JIN Jin, SHEN Xiu, LONG Wei'
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ABSTRACT: Objective To evaluate the nutritional and healthy effects of commercially available common eggs
and the eggs by feeding the mice with low-nutritional diet as an animal model, combined with the established food
benefit damage index-general score (BDI-GS) evaluation system, and discuss the relationship between over-intake of
eggs and the high incidence of various chronic epidemics in China. Method The healthy ICR mice in the linear
growth phase were used as the research object. The blank control mice were fed with pure corn feed, and the test mice
were fed with corn blended with 4.5%, 9.0% and 13.5% eggs for 13 d. After body masses weighing at the 13™ day,

blood samples were taken by orbital way, and the evaluation was performed by weight and indexes of 9 organs and/or
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tissues statistically analyses, their BDI and GS values calculation; serum biochemical indicators were analyzed, and
the serum homocysteine (Hcy) levels were measured. Results The nourishing and healthy indicators were of
beneficial effects for the most part organs of body, mainly express in the weight BDI values for heart, lung, thymus,
pancreas, liver and kidneys were all above 0.9. Eggs intake could increase blood sugar and lipid levels obviously, and
raise the Hey level in blood of mice significantly, with certain dose-dependence, and part indicators were of statistically
significant differences compared with those of the control (P<0.05,P<0.01). The high dose chicken eggs diet fed mice
showed the best growth and nourishing performance, but the overall health effects was not obvious superior to that of
middle and low dose, which was embodied in only slightly increasing in the integrated GS; values. Conclusions This
study shows that common eggs have good nutritional effects, but the healthy effects are not ideal and should be
attributed to ordinary ingredients with high nutrition and low health effects. Over-nutrition caused by daily excessive
consumption of eggs may be one of the most important dietary risk factors for chronic diseases in China.
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BRI, {2 BDI ¥& T 0.90, %5 8 H AL &Y
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Table 1 Evaluation of the quality of mouse viscera by egg (X£s, Nn=16)

4.5%% % 9.0%3G 15 13.5%38 4
5P NV
Hh/g BDI Hh/g BDI Hh/g BDI
W 17.58+1.479 17.39+2.288 19.37+2.239%* 21.96+1.896%*
NNl 0.121+0.017 0.112+0.016 0.93 0.122+0.020 1.01 0.150+0.025%* 1.24
i Frk 0.141+0.011 0.150+0.019 1.06 0.152+0.017* 1.08 0.169+0.019%** 1.20
il 0.029+0.015 0.029+0.020 1.00 0.040+0.023 1.38 0.045+0.014%* 1.55
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4.5%35 3k 9.0%43 & 13.5%X5 7
B SAyE
/g BDI Hig/g BDI /g BDI
4L 0.064+0.017 0.059+0.016 0.92 0.075+0.023 1.17 0.097+0.036** 1.52
JHEpR 0.0660.017 0.072+0.018 1.09 0.074+0.013 1.12 0.0930.016%* 1.41
JHE 0.795+0.110 0.799:+0.160 1.01 0.945+0.143%* 1.19 1.113+0.207** 1.40
5 1E 0.236+0.027 0.238+0.047 1.01 0.265+0.047* 1.12 0.31120.039** 1.32
AR 0.3870.094 0.368+0.101 0.95 0.444+0.129 1.15 0.541£0.099** 1.40
li&=¢ 0.022+0.002 0.022+0.003 1.00 0.023+0.003 1.05 0.023+0.003 1.05
GSw9 Hifg s Bit 8.97 10.27 12.09
T RGN 2 O B/ Ul A BEXT A58 230 BT LUK, *J P<0.05, 3 P<0.01,
=2 BEINNRERFRBITNER (s, n =16)
Table 2 Evaluation result of viscera coefficient of mice by egg (X+s, n =16)
4.5% 395 9.0%Xt% 5 13.5%08 3
F oK% F/(mg/g)
RE BDI RE BDI Vi BDI
O 6.880+0. 816 6.474+0.675%* 0.94 6.304+1.026 0.92 6.831£1.000 0.99
Jiti E 7.991+0.792 8.751+1.278 1.10 7.867+0.781 0.98 7.672+0.506 0.96
g i 1.614+0.798 1.612+1.023 1.00 2.038+1.076 1.26 2.023+0.547 1.25
JIL e 3.657+0.948 3.399+0.825 0.93 3.906+1.197 1.07 4.390+1.451 1.20
JBE R 3.748+0.920 4.202+1.264 1.12 3.850+0.597 1.03 4.245+0.622 1.13
JHIE 45.24+5.033 45.76%5.666 1.01 48.87+6.181 1.08 50.47+7.010% 1.12
(= ilid 13.44+1.170 13.71+1.866 1.02 13.61£1.373 1.01 14.1241.038 1.05
S 21.89+4.638 20.93+4.124 0.96 22.70+5.325 1.04 24.52+3.311 1.12
JBeH 1.239+0.116 1.244+0.124 1.00 1.167+0.133 0.94 1.060+0.101** 0.86
GS,9 Hifstr Rit 9.08 9.33 9.68
T RGNS 2 O B/ Ul A BEXT R0 20 BT LUK, *Jh P<0.05, 3 P<0.01,
33 IS LSRR CREA)FEZIAAK, HLLR AR A A #5200 0 3, RITHXT

MFE 3 (W ILIEA AR PRI EE IR AT L, 3 XS EEX D)
BE MG bR S5 A B (N 5% % B, alanine aminotransferase,
ALT; E4454[if§, aspartate aminotransferase, AST)MJHA—
FEMBEMIER, GoitE b5 AU i HAA B MEER B
PSR, BA RAFRFERE, H-5F00 HEE0 (AL
NEEHREE AR — 2, WRPIGEITE TN RS UG e a
W A ORI AL XSRS IfILIA L2 H (total serum protein, TP),
A4 F1 46 1 (albumin, ALB) K& ¥R [ (globulin, GLOB) $5#5)
HREASER, THXBEARRED S22 A RA LK
oy F HA GRS RIS & aE b sy,
SE A LA 7828 AT R o XSGR B IR AR A
#r PR ZE % (blood urea nitrogen, BUN) A Ifil. {Jl iiF (creatinine,

BFELH BRSNS A 25, (HIFAHIR.

3 XY EXT MAE( glucose, GLU)YY LB i T =5 34 I,
LB IREN 15U 2y NS 7 N % =90 11 B i
(cholesterol, CHONYAE & B HF = 1EH, (H52 Xt R
H HWBIIAFTE R EPEE T o AN H I =B (triglyceride,
TG MR MR, &84 5% 1x BMA LR RS
ThoF 2 E 22 2(P<0.05) . FoRA B RS R HA —2 0
KRRV, 100X 2 v A i A7 ) T e 8 R 000 S A
JREAK N I — B R B o A BB IBO 1M AR (] 284 2 e 44 7R (Hy)
MR E, 525 [x A i BA BT EEA, ).
L BAHES TS 18.68%. 19.69%F1 20.94%, HAT K
e AR, B EA S s A4t si A
EE 2 5(P<0.05).
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Table 3 Blood biochemical evaluation of chicken egg injection (Xxs, n =16)

Eizgan FAEH 4.5%M 9.0%3% E 13.5%X% 5
ALT(U/L) 72.06+36.02 47.94+14.55% 44.50+12.67* 38.07+7.929%*
AST(U/L) 175.9+47.27 146.3+30.06* 134.4+28.00%* 130.9£65.16*

TP(g/L) 40.74+14.26 54.54+18.67* 52.29+16.70% 51.4242.976*
ALB(g/L) 26.25+6.190 32.13+10.91 31.56+9.753 29.69+2.200
GLOB(g/L) 15.69+9.284 22.4248.225% 22.07+7.732 21.7342.542%

BUN(mmol/L) 5.100+1.480 5.425+1.640 4.863+1.494 4.300+1.004
CREA(mmol/L) 8.813+4.825 7.688+2.686 8.063+4.736 6.333+0.869
GLU(mmol/L) 4.650+2.292 6.763+2.521% 6.331+2.828 7.7501.569%*
CHOIl(mg/dL) 1.972+0.837 2.521+0.835 2.608+1.143 2.797+1.352
TG(mmol/L) 1.769+0.555 2.723+1.270* 3.148:+1.194%* 2.318+0.713*
Hey(umol/L) 8.277+1.391 9.823+1.100% 9.907+2.425 10.0142.535

VE: MM /ML FOK S 10 R/ RUOE 1 E X t 384T HLEL: *P<0.05, *¥P<0.01,

4 i ®
4.1 XTFARRBEEFERILASH

ARBFFESEI /N 4.5% . 9.0%F1 13.5% I =T, 4>
BT 60 kg AMK 1. 2 Al 3 KRG 2R/ H H5HUR: B A 54
T R 3 AL AR B AR I 45 SR T A1, 459X 2 4 SE R HCRD
AT ) A S 2 B AL B4 IR LI A (CHOL B2 TG) K ] R >f
b 2R (Hey) 7K 13.5% e 771 45 X8 25 A 480 B 2 (il f o 34
Kb, [RIBFREAG BRI G A T, 2 WIS R ok BE T oY
Ro FECEFAR, HA SRR AR . XTI
ETEE LA P IOBE AT i =R AT SR, (AR AR .
4.2 FSEF S IYE IR HLHI AT ER 1T K X3 KR B9 52 M

R T W B 1 5 AL AR B8 A HLIACE R TR, RS
M Rk 2, PTRES R R LA P S A A
fi5 (glucogenic amino acids) Hb il =578 56, Zad g/, 14
WA A B, R A B IR =R . AR 1950 4R E A1
AN A BRXG B 2 SE R —— B %% (methionine) 7
TR E R, 5 AR (cystine) . A S 0F 5T B,
W 2R SR 25 X FUHE 15 RS 25 T v K B LR /K F, A4S
I = AU T P LA i D AR AR A e 1 e
177 XA TS A B S At K P T, B AT R R ML A
T R PR e A I A R A A B H T = R R T RE R A5
H ik, AR, il =mEL S EERE T EES
Er AR E R AR R

UEAT [ P A0 R T 2 0 BIL AR A 5 R DG F S
FAE 1999 AERIESE & B, WH DRI G B T 2 A0 26 18 o co i
MR . R MA T B AET- K, 2013 48 k% AE (£

EIRRE TR ) IR RM, WGEE S 11 B RR &4
FERA IO, 2019 43 Xt A B HEL e B i DR g B 80 4 0F 5
LS 2 1o FEE SRR BB PT B8 e A ke [ B R
Bt FR AN e 9 A BE T A g 2 WU, XS SR AR B 5 11 A
DRI R i 0L 995 19 A XSS 22 [RD AT AE AR IEAH R SR R
FKIE 2019 4F BT JAMA BURUR AT, WS HE 2 J3 £ i R [ e
IS SO I 9 2 A B S0P 2 A v AU TR 7L B AR
TR R 15 R i A A i, (BT L A7 i 7 4R 1
Jii 2205100 AR Bl S B 5 R B TH A BT R AR S A RERIF
AR TR 7 B ST .
43 XTHBEEHZSHEEMRSLZHEXMERNRET

L 1 I 8 TR 784 22 Ik 4 R (Hey ) J2 75 20 R Ak P AR it 2o 7
FE =Yy, AR E R EUESE, (A A 2 b R I AE
(hyperhomocysteinemia, HHcy) £ il A ki 2 H i 6 Co g Y 7t
SEfERR U, b E R AR B E Hey, {KTHER
FRAEUSL AN T T PH H 8 2 45 sh vk B PR BGE
T 5% SRS AN I o TR AR 3, Hey i 2 BT H- 5%
TEERECHG . A4 AR A Ik ST fE B DR 70200, LA RO I I
AR 7 B I i XU TR 2 P A R B S 5
g 22 K R ORI R kL, MRS Hey
KF2mFAE, BRI BEEES . RARIGEELE
TRUFA AR Tl B St £ IR 1 Hey 7K, 48 IR B ik
18%h I, 878 TGN MK Hey RISZNRFRE, RikIR
bR O i 0l A R A v R D R R A R AL T SR A

BT, 3 E Y0k i 8 BT AR A R
HOCRE AL, T I RO PR B R, MR R
W R FEARIRAT 2R . W H, P EF ARHE TR K
MU BE 728 T 1%, BUsIfg . &5 T A2 & b RO
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X2 3k U SR LA 2 W B TR R 1 AR . X RIS
A BE S T 2R B RS | A A MR I R ) 5
B AR SR T i R A G . ER RN LS Kb
SR R 5 A b ) R A R S P e (R,
R AR AT ARG, TR R P B RS A H AR
PR SR 3B PR T 20271,

— PR L, AR S S R, 1T
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DR F 37 2 I T K e s A e B KU 28, A rh R
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5 & 1

1l BB TR B Ty il e b A SR [ I oy B, AR
TTXS S 2o BE T B0 UM . M =g B2 Hey 520 X e AL T
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