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WE EHEAKFECP N 7% & 14% M RKE A (R-7,R-14) X &E A (C-7,C-14) ML 20 J&] &% I 1
Wistar KB 2 JiJ5 , #E47 K B BT A8 1k 8 6 D02 Rig 7K P ot 2% G IR 1 s i 9% v 2 32 MR o] s ot 3 ol =R B i
JUEJE R B =R A R AIE . 5 C-7 A R-7 AR B BT L AR R ROR YN U7 A B s B R K CF
TWEZES ., EEmEEKTEA4%) T R-14 A KBTI S n it 8 IR KPR T C-14 4 (A5 A T
2SN C-14, R-14 5 35 BRI 7 BT R B il R s JER T s o 2 A o % I e o R H I = R K B3
i QSR - O I T 2 i B AN - @ St I g - G e i I - W CP o N N & R E 2 LN & LN
KFPFEZMERZ — ., BEEE AR (7% ~14%) , KRB 1 RE % FR AL A B et 184 o o2 K% I8 Jis I g K -

I . 35 R AR RSB IU) O Bl i e R I U I J5 3% ik 4R ROK 2R VR TE R AL TR D BE 5 L FUKSE DI O .
KEEIE JORE N HAKT (hBTE; AIEKF: KR

hESES R151.1 XEEARIRED A
R RR ot 22 HERUR S BOR M & A IF P20 & IR
I RE 25 o B L 4572 995 ) & AE sn B, 2 o A Bk
mATEEW ., EHESKRE X EFRTAAESEV LR,
Hk, & REE A BRI R e RO, &
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S B BT Cn AR D S A R R (AR SR
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R RV H AR IR EREEANEEY
R )M OC , T H i 7 1 B 8 K R4
S I e R =57 P O R EE 7/ i el = W 1 i R SR RS 1R 3 7S
o B F 5T 22 R B TR R AR 1, i = O T A AR W) 1
A1 BT M HAR L KCE R Y B AR I AT
KAKEAREFENEBEEEARZ —, &2 —F
B EWE A B, HE B AT RKE B
REE B R I S X s 2 AR & e A 2 4 T A A oY
D UL FRGE AT A HE L R IR B = G T ORI K
S R I AE 22 K T A B R AR B KT IR 5 AL
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RP(R-7).14% RP(R-14).7% CA (C-7).14% CA
(C-14), BRI K BRI 75 46 h BB 1R 5%, B iR
BB VUOK SR 2 JE G AT RE S CORE
12 HmHRE

28 18 h 4o 5, AT IR IOk S B s i 7 45
BE ISR AR A

* ZUE R F A E A SRS 3 54 b B S R E B4 (200902391,20080440864) L B VT4 T )5 4 (LBH-Z08143) . H A SC# R}

S BHE BRSO £ TT A G I H (15650160) B Bl

B M4 1966 AT BIEAR. WEFT D5 ) S RETE A S XN T, E-mail: 1y6617@hit. edu. cn



742

529 %5

1.3 FEHARAG T R # 1 4b 12

DAERKIEREI E ., 2 BOCHR[3-4 115 H #1714k
FriE B B AR AR I E . B F BTHIRL (protein
efficiency ratio, PER) T3 A . 5 H B D)3 = 1A 1
[ i/ H B R R

2) A # B S I RR K- g . 51 S e R
B o 7 B A3 PN M B AR A R S R 3 e T
JECAR 7 FH S 20 T ik 2% N A s 2% 1T K 43, R BT A
TR 25 1 B8 I I B 00 o R OB A L BB
FE 0= P IE CE IE IR (mg) /A T i (g) 5 i s E

o3 = AR 5 (o) /R BT & (kg) o

3) ISR T3 A D i 3R s AR [ B Ctotal
cholesterol. TC) | fil 3 & % £ Jif & H AH [& B Chigh
density lipoprotein cholesterol, HDL-C) . Ifil 3% H iili
=W (triglyceride, TG) 7K - 43 531l SR JH A6 ) 1€ 77 &2
(H 2% fi1 )6 4li 245 ; Cholesterol E-test Wako, HDL.-
Cholesterol E-test Wako, Triglyceride E-test Wa-
ko, Wako Pure Chemicals,Japan) #4751l € .

I3 3F & % B2 A8 25 A AH & B2 (non high density
lipoprotein cholesterol, non-HDL-C) ) & & 45 L)
TAKPAFIH :non- HDL-C = TC—HDL-C,

s K E L5 80 (atherogenic index, AD B35 ;
Al = (TC—HDL-C)/HDL-C,

A) BFERR ST D0 R I LR
H = R 43 0 R FH R A ) & (P G2
7 ; Roche Diagnostics, Japan) . H il = g A& I 12 7
& (H AR G4 2 ; Triglyceride E-test Wako, Wako
Pure Chemicals,Japan) #4701 5E .

SYBUHE S AT Ab B, SR SPSS 12. 0 et #ifF

one-way ANOVA #E47 B P 5. B L« +
FR L, P<0.05 WS,

2 #REHMW
21 AKBAKEXNKREKMEGTM

F1BARERREHAKEGTY 149 T,
RP 21 B A A B0 1A o 2 184 fn o B B o L AR T
U5 CAH KRR IR EZESF(P>0.05), CAH
5 RP 4 S O B 4 B 3 in 2t 24 B R AR K
S TR O 7% B 14 %0 B, {2 & RP 41K R
PR T R AR T CA 4.

22 KRAEZEAKEXNHARERERZIE
FH 2 2 AT UL, B R B A HE U Y A L A JB

EYARZEYEAMELE A KFHEWN, £7%
K 1A%\ AKFETF . RP 41k By IF I 5 & L i e
TR T CAAH BIXRFEER (P> 0.05),

x1 BVEAKENRBRREKMEENEIE (n=6)
Table 1 Growth performance of adult rats
fed different dietary protein level
~ CP 7% CP 14%
Ui H Ttems
C7 R-7 C-14 R-14

Wi /g 416.61+14.88 414.5145.90 411.72+46,27 416.48+7. 30
KERD /g 448, 734746 445,73412.91 456.667.83 457,199, 74
HEEY /(g/d)  2.2940.33  2.23+0.64  3.21£0.48  2.9140.39
HREREY/(g/d) 21.4240.90  21.86+1.43 22.4140.83 21.4140.93
A RIS 1544023 1.3840.31  1.01+0.12  0.98+0.16

1) Initial mass; 2)Final mass; 3) Mass gain per day; 4)Food in-

take per day; 5) PER,protein efficiency ratio.
x2 BEYEAKENRAKRBRAERENZME (n=06)
Table 2 Internal organs of adult rats fed

different dietary protein level

. CP 7% CP 14%
Ui H Ttems
C-7 R-7 C-14 R-14

FEER D /g 11.9340.26  11.68+0.75 11.8540.56 11.45%0.51
JHE _ . oo

ek 26.5970.29  26.20+1.01  25.9540.85 25,0420, 91
HEH> /(mg/g)
BRERT > /g 2.1740.08  2.1540.07  2.2840.08  2.28+0.11
(=913

o o 4.8440.13  4.8240.10  4.9940.17  4.9940.19
FEEL /(mg/o)
T IE B 1 / g 0.7540.02  0.7040.04  0.7740.02  0.7540.07
913

1.6740.04 1.57£0.05 1.69£0.06  1.64£0.13

RS /(mg/ )

1) Liver mass; 2) Index of liver; 3) Kidney mass; 4) Index of

kidney; 5) Spleen; 6) Index of spleen.
2.3 KK ZEAKF3TRE T RE K F 9% 0m

MR 3 PR, T REEHEAAKTE T .R7THK
FRLF) ' IR 7 B BT =2 ) LA g D 5 A 5 C-7 A
WEZES ., MES KIS, R-14 41 58 K
SR IV B 1 S8 U A 238 C-14 41 43 5l B IR
7.78% M 7. 88% HPHAL A TG B 3 22 K (P>>0. 05)
X — 25 LR, KOK B K XA B 1 & R A
TE IR AEH]
*3 AWEGEKEMEBKAREREIIEKTHEME(n—06)

Table 3 Deposit fat of adult rats fed different dietary protein level

? CP 7% CP 14%
i H Items
C-7 R-7 C-14 R-14
gD /g 13.1040.86 13.28+2.08 13.501.18 12.45+1.30
BN E? /g 7.124£0.63  7.60+1.50  7.43£0.97 6.400.97
Mt pg i /g 5.9840.40  5.68+£0.59  6.0740.41 6.0540.36

WRERD /(g/kg) 29.19+0.11
1) Deposit fat; 2) Perirenal fat; 3) Epididymal fat; 4) Index of

29.79£4.00 29.56+2.24 27.23+£2.54

deposit fat.
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24 KXXREEBHKFEINKBRMERFERERKED
2

M 4 R AEMREAKFETY T, &5 2
(AR 75, 0 b C-7 20 R-7 41 Y K B % 3 ik A 1k
88 (AD . TG/HDL 45 43 73 B AR T 16. 39 %6 K&
4.08% ,fHJE,R-7 F1 C-7 41 2 309 K B it 2% JH [ s

(TC.HDL-C.non-HDL-C) . Ifi. 3% H 3l =g (TG) /K
I T 2% R (P>0.05), [iEEMAKF®T
L X C-14, R-14 20 K Ui % TC.non-HDL-C,
TG K14 8 35 AR (P<<0. 05), 2 % R B 7E Al
B 5 2 B AR T 30. 00% . TG/HDL . i B AR T
10.42%,

x4 BEVEAKEXNKBKRMASRAFEKFERZE(n=6)"
Table 4 Lipids level of plasma and liver of adult rats fed different dietary protein level
SiH Ttems CcP 7% CP 14%
C-7 R-7 C-14 R-14
1fiL B§ 7K ¥ Plasma lipids level
BRFEEE TC/(mmol/L) 1.58+0. 04 1.594+0.05 1.68+0.04 a 1.42+0.04 b
el 4 3 AR & % HDL-C/ (mmol/L) 0.98+0.04 1.0540. 03 1.0540. 03 1.000. 04
3 i 4% )% JIE [# % Non-HDL-C/ (mmol/L) 0.60+0.05 0.5440.05 0.6340.03 a 0.4240.04 b
By Bk A8 50 AL 0.6140.07 0.5140.06 0.60740.04 a 0.4240.05 b
Hih =M TG/(mmol/L) 0.48+0.02 0.49+0.02 0.50%+0.02 a 0.43+0.02 b
b =g /v % B IR E B TG/ HDL/ (mol/moD) 0.49+0.03 0.4740.03 0.48%0. 02 0.43%+0.03
HFJE 7K Liver lipids level
S JIE B TC/ (umol/g) 10.134+0. 41 9.554+0.22 12.24+0.24 a 8.57+0.47 b
Hih =f§ TG/(pmol/g) 40.16+1.53 41.474+0.95 48.44+1.04 a 29.61+1.42 b

D A A7 8 d A [l 7Bk /s 22 57 8 % (P<<0. 05), Data in the same column with different superscript letters are significantly different

(P<<0.05).

H 2% 4 A 0L, 5 OROK B P KT X i 3k A Jii 7K 7
PR AL L R-7 1 C-7 28 K BT I 2 L [ 12 | JEF
JIEH Il = BRKE & 25 (P>0.05), 42 JH I
FIG A C-14 20, R-14 20 K 8RBT I 2 AR [ i L BT
JIEH I =T & B B EREAR T 29, 98%6.38. 87%
(P<<0.05),

FH B R 25 AT UL, RO R R 8 A R BRI
TR R B0 7K P 1 98 4 501 5 LI B 3R KT 25 )
K

x5 EBEAKTEXBHKXRERSEE MR
g K R R M (n=6)"
Table 5 Effects of dietary protein level on body mass
gain and lipids level of adult rats %
i H Ttems CA RP
PRHE BT 2 (+)39.91 (+) 30.40
T i B (+)3.05 (—) 6.25
i 3 JIE [ (+) 6.33 (—) 10.69"
I3 H b = Hg> (+) 4.17 (—) 12.24*
JH 0 JIE [ e (+) 20.83 (—) 10. 26
AT H b = AR (+) 20.62 (—) 28.60"

1) e B R S R 7 VORI 41 14 %6 28 F KT Xk UM R
i RBE KT B #E AR . Data show the difference of 14%
as compared with 7%; 2) Body mass gain; 3) Deposit fat;
4 Plasma TC; 5) Plasma TG; 6) Liver TC; 7) Liver TG.
* IR 1A% 7 Y6 8 K OP X K B R 2 MR I 7K P 1 4
RHAA R EE S (P<0.05), Superscript letter as * reflects
significant difference between 14% and 7% (P<0.05).

25 EAKEMNKBERE EEKFEFNAREIRE

M1 5 AL, 2R K P & ROK B R 9 R R
[ BEARARR K R R 22— g5 R X
b R-7 41, R-14 B8 05 47 5 R AWK L s 007 i L il i
FFRE 7K e i TCL TG EIFIE TG i B AR 2%
B E(P<0.05), M, CA AR RE KF N bt %
BRI AR R . 20t 2 A 5 AR
41K LAY A 3 14 i BB AR Y B R KT Y 1
T3 s EUR R4 A9 A J5 o 189 0 23R ) 1 o i R
A CA HFRAL 23.83% ., L, Bk %s R, KoK
T RES A B 1E PR N5 ik 22 e B 5L W TR 1 1B
HE R B 2 i

3 it i

ST IS B L 1 I RE B AR KPR K
& P 0 H A 1 BE 0% S0 A7 A% H Bk AR BE B &
A AT R S R — R T X — 18
ML EIEFMEESM T, KoREAK RS A L
b 8 9 ol AR BRI T o S AR BE KT

W R B E FKCP S BUR & Z 5 1A
V-7 B8R AR BT AR, i AL AR R 28 AR AL
Madani % 45 IR RE B 26 (K COF- AR 0% -5 B0 M &
F R (sulfur amino acids, SAA) F| 32 FR il . BEAK BT
AT IS T B LA E AR B . L, B K
SR HG TN UK A B s AR T R G I, BB A A AL
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A j‘*%?ﬁ’&ﬂﬁﬂaﬁmﬁ ﬁwﬁ?%m e BUTFIE G 26 A T O BT 98 [0 7. b 46 95 7 o) 2 25 4 2008, 12
T, FOKE R A RN BURFIEH 0 =8 5 6]tk MR sk a4, OR B F1 0 4 B 35 I 18 K S f9
JIEL P ) R A RO e = T R I P A AR 3 TP AR B e FBLRI R B 52 L1 BLAR TR B 2 , 2009, 36 (6) -

SRR, g — 2 R KOK B B R AR A IR K 1051-1052 1054.

\ N \ ‘ v 7] BRI SR S B OK B Xk BUIL R A
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A e N Y 3 g% 5 PRas
E/J{/EFHHL%IJFH& ﬂ}’ﬁ]ﬁéﬁﬁh I:‘j%'_élj“’ [8] LAYMAN D L,EVANS E M,ERICKSON D,et al. A moder-
. ate-protein diet produces sustained weight loss and long-term
changes in body composition and blood lipids in obese adults
[1] POTTER S M. Overview of proposed mechanism for the hypo- [J].7 Nutr,2009,139(3):514-521.

cholesterolemic effect of soy [JJ.J Nutr, 1995, 125 (Suppl) : [9] MADANI S,PROST J,BELLEVILLE ]J. Dietary protein level
606-611. and origin (casein and highly purified soybean protein) affect
[2] YANG L,KUMAGAI T,KAWAMURA H, et al. Effects of hepatic storage, plasma lipid transport, and antioxidative de-

rice proteins from two cultivars, Koshihikari and Shunyo,on fense status in the rat [J]. Nutrition,2000,16(5) : 368-375.

cholesterol and triglyceride metabolism in growing and adult [10] YANG L,KADOWAKI M. Effects of rice protein from two

rats [J]. Biosci Biotechonol Biochem.2007.71(3) :694-703. cultivars, Koshihikari and Shunyo, on hepatic cholesterol se-
(3] INVEIK RS, 2k, Tap 55 v B A 35 2298 7 2h W 1 s 19 V6 T cretion by isolated perfused livers of rats fed cholesterol-en-
[J]. #erh gl k22245, 2004, 23(6) : 673-675. riched diets [J]. Ann Nutr Metab,2009,54:283-290.

Rice Protein Levels Affect Body Mass and Lipids Level in Adult Rats

YANG Lin' WANG Shi-lei' ZHANG Lan-wei' WATANABE Reiko’ KADOWAKI Motoni®
1. School of Food Science and Engineering s Harbin Institute of Technology , Harbin 150090, China;
2. Food Nutrition Department , Niigata Women’s College , Niigata 950-8680, Japan;

3. Faculty of Agriculture , Niigata University , Niigata 950-2181, Japan

Abstract To clucidate the effect of rice protein level (7% and 14 %) on body mass and lipids level
in adult rats, male Wistar 20-week-old rats were fed rice protein (RP) and casein (CAS) adlibitum for 2
weeks. Body mass gain, deposit fat,and lipids concentration in plasma and liver were measured. Under
7% dietary protein level,no difference of body mass,growth performance,lipids in plasma and liver was
found in C7 and R7. In contrast, R14 produced marked hypocholesterolemic action in comparison with
Cl4,reflecting in the significant reduction of total cholesterol (TC) ,non high density lipoprotein choles-
terol (non HDL-C) ,triglyceride (TG) in plasma (P<Z0. 05). As a result, the atherogenic index (AD of
adult rats fed R14 was lower than those fed CAS. The liver accumulations of total cholesterol and tri-
glyceride were significantly decreased in adult rats fed R14 as compared with C14 (P<C0. 05),with the
increased dietary protein level. Body mass gain of adult rats fed R14 was lower than those fed Cl14, al-
though no difference of body mass gain were observed in both groups of 7% dietary protein level. The
present results suggest that the potential anti-obesity of RP might be closely related to dietary protein
level,which may play an important role in regulation of lipids level and body mass gain.

Key words rice protein; dietary protein level; body mass; lipids level; adult rats
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