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Abstract: In this paper,nutritional and healthy effects of soybean and milk were evaluated by low-nutritional mice model and
BDI-GS system. The healthy ICR male mice during growth were fed with low-nutritional corn, mixed with 10% soybean or 10%
milk for 12 days,then their body weights,organ indices, benefit-damage indices( BDI) and general score( GS) were observed to
evaluate the nutrition and healthy effect of soybean and bovine milk. The results demonstrated that soybean and bovine milk

were both beneficial to human health. Soybean could be used to prevent osteoporosis and milk may have a certain effect on pre-

venting type II diabetes.
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Fig.1 Growth trends of mice weights
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Table I Weight nutritional evaluation of soybean and milk (x +s,n =8)
sepr 10% K &. 10% Soybean 10% 4=14J5 10% Milk
CK/g

Organ Tl Weight/g BDI Tl Weight/g BDI
UM Heart 0.104 £0.013 0.119 £0.017 " 1.14 0.127 £0.021 " 1.22
ffiHE Lung 0.153 +0.023 0.163 +£0.035 1.07 0.171 £0.032 1.12
Jia i Thymus 0.019 £0.012 0.051 £0.024 "~ 2.68 0.050 £0.027 * * 2.63
JRHE Spleen 0.057 £0.013 0.102 £0.043 " 1.79 0.106 £0.030 " * 1.86
il Pancreas 0.062 +0.012 0.107 £0.030* * 1.73 0.105 +0.026* * 1.69
HFHE Liver 0.673 0. 106 0.946 +0.110 " * 1.41 0.977 £0.162 " * 1.45
B Kidneys 0.218 £0.032 0.294 +£0.039 " * 1.35 0.305 +0.088 " 1.40
PR Gonad 0.323 +0. 105 0.645 +0.140 "~ 2.00 0.464 +0.086 " 1.44
B Femur 0.019 0. 004 0.028 +0.003 * * 1.47 0.023 £0. 004 1.21
9 TR Rt GSy 14.64 14.02

G AR ¢ 4580, " A P<0.05, " " P <0.01, A,

Paired ¢-test analysis and compared with control, * P <0.05," * P <0.01,the same below.
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Table 2 Organ coefficient evaluation of soybean and milk(x +s,n =8)

ZEHAALFER E 2T (P <0.05) . WHREBDI 1
2931 GS/hr, RE AW KT 9.0 AYFEA
B

10% K& 10% Soybean

10% 445 10% Milk

(ii CK/mg-g ™! 2% 4 . 2% 8 -
Organ coefficient/mg-g ~ Organ coefficient/mg-g ~!
B Heart 6.319 £0.918 5.190 +0.828 0.82 5.686 +0. 646 0.90
JHME Lung 8.757 +1.380 7.039 +1.104 * 0.80 7.647 £0.913 0.87
Hafs Thymus 1.116 +0.716 2.155 +0.854 % * 1.93 2.201 +0.958 * * 1.97
JiUIE Spleen 3.415 +0.384 4.454 +1.858 1.30 4.740 £1.178 * 1.39
JBfli Pancreas 3.710 £0. 640 4.596 +1.021 1.24 4.700 £0.738 * 1.27
JIFE Liver 40.530 +4.536 41.120 £2.095 1.01 43.770 +3. 814 1.08
B Kidneys 13.120 +1.207 12.830 +1.531 0.98 13.540 +2.868 1.03
PRI Gonad 19.210 +5.025 28.390 +7.000* 1.48 20.830 +2. 849 1.08
JB4 Femur 1.128 +0.190 1.229 £0.237 1.09 1.047 £0. 108 0.93
9 Witk Rit GS, 10.65 10.52
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Table 3 Evaluation of blood biochemical parameters(x +s,n =38)

ZH R AT R A T R i A 2 R
P BREE P JEL T R il = 8 4 e 2 s TR

#5645 Parameter CK 10% 7 5. 10% Soybean 10% 4475 10% Milk
B ALT 42.00 £13.87 45.29 £35.90 34.63 £8.78*
73 B T i AST 121.10 £24.2 115.10 +34.00 116.10 £21.7
BEH TP 45.01 +6.48 52.46 £7.63" 60.73 +6.71**
&[] ALB 29.29 £2.75 35.00 £2.94" 31.50 £4.60
BR# 1 GLOB 15.74 6.11 18.89 £7.39 30.47 £3.82%
JWLEF CREA 17.14 £6.62 17.14 +6.89 —
JR 2, BUN 4.59 £0.77 5.04 £0.82 4.74+2.05
JAJIH [ EE CHOL 1.04 0. 14 — 1.51 £0.32**
Hih =ME TG 1.53 +0.41 — 2.92+0.84**
3 W i WFIERTG, AN LA A 2 BDT AE 240 i AR 401 hy
R 2R XT PR AL 19 VF 4 56 B, T 0L AL 1A
3.1 NGRS AL 5 T ik B B

R Y E TN T L RS H TS R AR
HAVME A T A 20 21 (FAO/WHO) 20 fHh4d 70 4FAX
HERE BRI 5, 5 1 2 1 (casein) 1955 57 D Atk
AT H™ ATAR £ P R R I SRk, IR R R
BV RERE IR RON . AR R GE N T ik
Je LAACFRALMACRE VA A B 0 8 A ik o 2 2 i 2 A
(e i TR 1 o 28 ) A e x5 37 SURR Y BE B

3.2 BRI

ROGHM B EFHE MR BDI AT 1.0,5%
OB 20 804 8 37 T RL, X B Jo {38 A7 7F 1E 2R
N, A e 5 HA A M R S A G R
B BDL > 1.0, I HA A FH AL 0 E K
KE MR 2% BDI < 1.0, Xt i felt 3 i
BRPE YO0 T AKON o PRI, X6 T LM T 9 Bk K A



102 x =5 B

1

TR A B R AR 5T 1) v 2 A N T 5, K K i i
SR S ECR TOBAS BB YT i e e MR
RSN R NT: W AP e ISt pvivd s NS A i
3.3 tREERMIEM

dar BDI (45 R K E e R |
e =R RR, Y Re A R 1E R, H R A ML S
BIRUIEAE T4 2 . R %k BDI J A AL 35 A5 i
Y8 RF W KGR W B3 R AR NG 45 e
REREMAER KT, BA B 52 DR RN 5 4
WXF I PR EA R4 B IR AR A DAL, mTREX 1T
RURE R A — o I TR VE T, (H R s Ak AR 523
5 0L R v R [ s o i

5% 0k

[1] Nagata C. Ecological study of the association between soy protein
intake and mortality from cancer and heart disease in Japan[J].
International Journal of Epidemiology,2000,29 :832-836.

[2] HoS C,Chan S G,Yi Q,et al. Soy intake and the maintenance of
peak bone mass in Hong Kong Chinese women[ J ]. Journal of Bone
and Mineral Research,2001,16:1363-1369.

[3] TLanou A J. Should dairy be recommended as part of a healthy vege-
tarian diet? Counterpoint [ J]. The American Journal of Clinical
Nutrition 2009 ,89 : 1638S-1642S.

(4] E B, B0, 5 B S E IR KA 1 O A ARG
I dGE % ,2010,16(2) :244-245. (Yan J,Zhao X H, Yan

S,et al. The relationship of bone mineral density and nutritional

(7]

(8]

(9]

[10]

(1]

status and lifestyle[ J]. Hebei Medicine,2010,16(2) :244-245.)
O L, T, DRI, 4. R T 28 TR 0 T By A ol ot A 5 07N B
HIGAAME BT[], b AR 22,2008 ,28 (5) :459-
462. (Huang J H,He Z C,Chen Q, et al. The prevention effect of
fermented yogurt on cyclophosphamide-related osteoporosis in mice
[J]. Chinese Journal of Gerontology,2008,28(5) :459-462. )
JAM T, T2 055, % A BDI-GS IR REZE A Ak 11 e 3%
HRER IS % 4[] REFR,2012,31(5) - 822-826.
(Zhou Z W,Wang D Z,Shen X, et al. Comprehensive evaluation
on functions & safety of imported GM soybean using BDI-GS sys-
tem[ J]. Soybean Science,2012,31(5) :822-826. )
FBE, B I T, 55, Ze 52 ORISR0k 2 2 (3
Mg ], &Rk, 2012,37 (11) : 163-168. ( Wang X G,
Wang D Z,Zhou Z W, et al. Evaluation of functions and safety in
hybrid rice consumption[ J]. Food Science and Tecnology, 2012,
37(11) :163-168.

FAO/WHO. Energy and protein requirement[ R ]. Report of Joint
FAO/WHO, Geneva; WHO,1973 :63.

Goulding A, Rockell J E P,Black R E, et al. Children who avoid
drinking cows milk are at increased risk for prepubertal bone frac-
tures| J ]. Journal of the American Dietetic Association,2004,104 ;
250-253.

Matlik L, Savaiano D, McCabe G, et al. Perceived milk intolerance
is related to bone mineral content in 10-to 13-year-old female ado-
lescents[ J]. Pediatrics,2007 ,120 ; e669-e677.

Kudlacek S, Freudenthaler O, Weisshoeck H, et al. Lactose intoler-
ance; a risk factor for reduced bone mineral density and vertebral

fractures? [ J]. Journal of Gastroenterol,2002,37:1014-1019.

(L#% 72 1)

[6] whaese. oKW X R GAE KA BFER S2m [ D], B 5T
B A 24,2011 :47. (Han L L. Effects of flooding stress on
growth and physiological characteristics of soybean[ D ]. Nanjing:
Nanjing Agricultural University,2011:47. )

(7] JAIZRHH, NHERE, 45 AS[RIEK i )X v 39 A A0 R R AR
Rt G AR s e [ 1. R A= 252 4, 2012,23 (6) : 1577-
1584. (Zhou Q,Dong Y,Bian Y J. Influence of different duration
of waterlogging on the growth and C and N metabolism of soybean
at seedling and flowering stages[ J]. Chinese Journal of Applied E-
cology,2012,23(6) :1577-1584. )

[8] RIBEER, Wbk, FHH ST, 55, MK M 38 XA [R5 1 R =
IR EOIE 2 S - B A BRAR AR R [ ) ] R A2 ,2013,32
(1) :130-132. (Song X H,Teng Z L, Xiao C L, et al. Effect of wa-
terlogging on root morphology and foliar physiological indexes of
soybean varieties[ J]. Soybean Science,2013,32(1) ;130-132.)

(9] GRZEBL FEY A MBIk [ M. dbat: Rl i AL, 1992
(Zhang X Z. Crop physiological approach[ M ]. Beijing: Agricultur-
al Press,1992. )

[10] HhJahk, BRI, LR, 5. W AR T REAE R & A
R AT T]. KREFR#,2008,27 (1) :79-84. (Ma Q
L,Lei W C,Takeshi Yamaguchi,et al. Incidence and physiological

[11]

[12]

[13]

[14]

effects of soybean adventitious root under excessive soil water[ J].

Soybean Science 2008 ,27(1) :79-84. )

PREIE, 2 A, R AR 5P SR MM ()], e
A Bl2F,2009(6) :3841. (Guo S J,Li G Q. Research on rela-
tionship between physiological indexes and drought resistance of
soybeans| J ]. Journal of Henan Agricultural Sciences,2009 (6 ) :
3841.)

TAMBIE , 2 5t 4, M, 25 538 X AN [R5 K 5 i A B
BEMEREZ L] Pl A4E,2003(3) :23-26. (Yang P H, Li
G Q,Guo L, et al. Cell membrane stability of soybean variety inre-
sponse to drought stress[ J]. Journal of Shanxi Agricultural Sci-
ences,2003(3) :23-26. )

PR, B R, TR AR R R T Bk 38 AR AR AR i
[J]. KRE#Hz,2007(5) :27-30. (Gao Z C,Zhou B K, Zhang X
L. The physiology and biochemistry reaction of soybean to drought
stress| J |. Soybean Bulletin,2007(5) :27-30. )

TR, SRR AN TR BT 5 i A O S P =R R 2
[J]. B O B AR 2= BE 27 41,2005 ,4 (2) :63-64. (Wang Q M,
Ma Y S. The different in proline accumulation between the seedling
of two varieties of soybean with different drought resistance[ J].

Journal of Shangqiu Vocational and Technical College, 2005, 4
(2):63-64.)



