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Effect of Dietary Pork and Beef Proteins on Physiological Responses of Growing Rats

LIN Xisha, LI Yingqiu, ZHU Yingying, SHI Xuebin, ZHOU Guanghong, XU Xinglian, LI Chunbao™
(National Center of Meat Quality and Safety Control, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This study was designed to investigate the effect of dietary pork and beef proteins on growth performance and
physiological responses of growing rats after a long-term intervention. Thirty young male Sprague-Dawley rats were
categorized into three groups and fed a diet containing proteins isolated from pork, beef or casein, respectively. After
90-day intervention, physiological parameters were measured. The results indicated that rats fed pork and beef proteins
showed a decrease in growth rate and fat deposition than those fed casein (P < 0.05), but they had higher activities of alanine
aminotransferase and aspartate transaminase in serum and lower triglyceride level (P < 0.05). Pork and beef protein could
decrease serum concentration of triglyceride (P < 0.05). Rats fed beef protein showed lower serum total cholesterol and glucose
contents than the casein-fed group (P < 0.05), but the pork protein-fed group did not show such an effect (P > 0.05). Rats fed pork
and beef protein had lower concentrations of free amino acids in serum (P < 0.05). Therefore, long-term intervention with
beef and pork proteins had different effects on body metabolism, depending on protein source and variation in digestion and
absorption. Pork and beef protein intakes can control body weight, and beef protein may cause lower hepatic metabolism and
reduce serum lipid levels.
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30 WG 2 Sprague-Dawley (SD) K, /&
i (974+9) g, WTHLA LG, YHES
SCXK (#7) 2008-00.
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12 UERHRE

L-89004x H 3 & B2 /- #rd  H AHitachi A #l s
ZKSY-600THif /K4 m i BHRAGER & A PR A A
MEMEIRE T RIIH R PR AR A A
DxC-8004= H &4 & EBeckman Coulter/A s
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WHRAW (2:1, VIv) , FIBEESEH A PE30 min, 2
JE R AR RIS S HhIE, JEE R E R iR K. Hhife
Ja R PR TR R, BT 0E KU A LR,
s Hif& .

1.32 3oy Je b iR
25 K B TRl AIN-93GARAE AR Fi 5, BENL S %3 A

WA, FH10 R BEAY. BARAHAN4FRAEA
Mo kR ARIEH FIRE Ao B AL, HahE R
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TR R A RA FHIEE R, F—20 CHRAAFH. ik}
Be o W21, TR EIERRA RN K2, FTE s &
3045 B A K 2 B A R 2 51 2 (At . S b
REE R AR KSR S ot (HFATIE S SYXK ()
2011-0037) , KERWFREE N (2242) C, MHIHEE
50%~60%, {RFFI2GRERT, B HERERUOK. L5
90d, HF2diME1 IR, MECFERRREE AR,

1 KRHEBRAR
Tablel Composition of experimental diets
g/kg
L% [EE=E TR E A FREEA
EedSEin 200 190 191
TOKVERD 397.5 397.5 397.5
B N kT 132 132 132
HEE 100 100 100
K 70 70 70
EARZ N 50 50 50
W0 TR 35 35 35
Y E KPR 10 10 10
LW R 3 3 3
RGN 7 TR 2.5 2.5 25

e a TR T REREASAEN, MEAREARSEN 87%, HHWE
FIRI - PR (1R (T & o8 93%, kb R (O AT s g R A A
17%: b. W5 TR RN 4E 2 22 FOREHREC 75 2% AIN-93G 1RHRiE .

2 MARHPEERSE (Xis, n=3)
Concentrations of amino acids in experimental diets (x + s, n = 3)
g/100 g
=R H =R -
U ommen SN S0 || SRR mew SR AN
Asp  1222003" 1752003 1.750.06' Leu 161003 158+0.03 1610.06°
The 0772002 095£001° 097£0.11° Tyr 0792007 060+006" 061+0.06"
Ser 0881002 0.73£001° 074002 Phe 108003 1.090.03' 099+005
Glu 379008 304004 3.18+0.09° Lys  154£000° 190£002° 1.81+0.02°
Gly  032£002" 075£000° 0.72+0.08° His 0591001 086+0.02° 0.65+0.08
Ala 0552002 1122001 1.14£006" Ag 0532001 114£003 1.16£0.03°
Cys  0.122001° 0.18£001" 0.15£0.02° Po 163£003 059100 059006
Val - LOIE00I 09310.02° 092004 | [ZAERELLY
Met 036001 039£002° 0391005 || MetGly 111£0.06° 052%0.03" 0.54£002°
e 0851001 0914002 0911003 || LysArg 291003 167£0.02° 156+005

Wk AT NS FRARR R ZEREE (P <0.05). N,

Table 2
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W I 2 R B 30 min, 4 C &A1 500X g0
15 min, 20 &EI07E, —80 CARAAFM . R M AR,
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41, FRE, AR SR AKIE ST S AR R, —80 C
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R RERFRERO.1 i b2 N U, N 10 mL 6 mol/L
HCUKME, B FHREATAEHI~2 minjsiiEaEEH0, B
T 110 CHEIETERM T, Ki#24 h, BA, KA, K
FITAT VU A% 2800, 9 H0.02 mol/L HCI9h ¥t %
ML ~2 O, R E T e 8 kA BT B
20 mL 0.02 mol/L HCIT-Z& B, 15 78 70 VW N T4 5t
J B4 mLE R T25 mLA &, F0.02 mol/L HCIE
2. WU mLB A 8 5 8 S B R B 3 4 ORI,
PAOR B If 0] g PR R R AP 2, s v e 1D AT H B S R 1R
G
134 JIESFEERINE

WK R AT E SRR S MES R, JFEE
TR RSN E RS R
L U 2 o i/
i Hi&/%:Wﬁﬁgg
135 Mg A FE bR E

R4 5 B A A 2 A AT TE KRR LTS AR AL TR AR
WHE RS SEA. KRR #WERAKE, &N
%l (alanine aminotransferase, ALT) . & HFEE
i} (aspartate transaminase, AST) ¥% /7 PLK H i =K
(triglyceride, TG) . &MH[EEE (total cholesterol, TC) .
MR E AR (high density lipoprotein
cholesterol, HDL-C) FIIK% B 5 & H IH [E B (low
density lipoprotein cholesterol, LDL-C) 7K*F.
1.3.6  MIFF B & AR AP 1

IS0 pL i iEFE i B 1.5 mLEOE, JA150 pL
50 g/LITE R KR YIIE & 1, 20 000 r/min 0210 min,
W mL &, 1022 pmiE i e 8 & SR E 3 i
AR o
1.3.7 IR SRS ERE

S FH U P S el G LTS R B R B, %
MR @ U B . AR R RE<10%, HtAAE
FRE<15%. [F)—FE 5 8O T S iR &k B R —
5. RETCER CPD ORISR Fy T s
1.4 BdEs

SIS H R DAx £ 53808, SRAISAS 9. 28T St o
Mt CAHLIRIZE 7 25087 (one-way analysis of variance,
one-way ANOVA) "ff]Duncan’s% 5 Ly (T 2 73 1ok
ENERLG, BEMKFa=0.05,

X100

2 ZR5HH

2.1 BEEEAN KRR EE L KRR

SRR TIPS N N ORI N RN ST E e
(P>0.05) ; sKIRZTRN, SEEA4ME, FRE
R B2 (A pT B, 1 4 5 B2 R R & A0 A 25 PR AIC

(P<<0.05) ; JHPER (4K R &R0 7 5B E A4k
W TE S PR 1 A OK BRI B S T T R T
wHEHA (P<0.05) , FWEEAREEE &N RS
R AR R BB R TEREAS (P<0.05) . K
WEEARNEANKRMERKEES —E0Em, X5
Brandsch%: " W 70 45 AR, XA ZERATRES WEA
AR IhRE. RER. PRlipiRUm e mg o™, 4N
B AR BUBUIC P AR R T RE S BRI R B R K.
PRZ A RX A ZR G0 A AR B T DR RT RE S R R S I
KEE. SIEKTE, TRl TR AT —84
T, EHTRERRME RS, NTSHRE
BHRRE"Y . % E A AR A R BB Y g 1D
DUBUKF AT B85 1 & P m K RS R . 9l
Yao KangZ:!"iF 78 & BIURE 2 R 1] Ag il i i mTORIE 12K
P E B AR OTE . B & h b 7R R 2 i b ML AR
(IR DUR, IX AT A5 AT i g s s o P 261 otk
4k, MikkelsenZE" 70 KL, FXTFHEMEA, HRE
AR EHHEAR. EER. RERNSER, AER
Lol &8, ARITEARKER, ATHiN24 higiHFE,
TX AR AT DA A3 A R D A A S G RO A AR ALK BB
TR R IR K

#3 BEEOMARREBEERBFHER (Yts, n=10)

Table3 Effect of dietary proteins on feed intake and growth
parameters in rats (x £ s, n = 10)

Eickas EESE:N HREOH R A
L LN 165.91+15.45" 167.82+14.74' 174.86+14.37"
LARTE /g 687.00£99.52  644.82+41.28"  610.00£70.05
H#R &/ (gd) 5.82+1.02" 5.26%0.29™ 4.83+0.72°
KRR (gd) 25.92+0.82" 24.9840.96" 22.95+2.,63"
W J R 5 g 31.27+8.98 26.58+5.07" 19.57+9.24°
Pt < 0 i /g 23.62+7.32" 12.68+0.53" 13.97+9.24"

2.2 JERE EON K USSR B 2

£4 BERONKRESRHERAEH (Y1s, n=10)

Table 4 Effect of dietary proteins on organ weight and indices
(x £5,n=10)
Eiz2a1 Ji% K 41 TR 41 R A
L IEFEHU % 0.2740.03" 0.26+0.01° 0.4140.08"
FIEHE £/ % 2.84+0.51° 2.48+0.18" 2.3540.09
R K % 0.304+0.04" 0.29+0.04° 0.34+0.06"
AR U % 0.48+0.01° 0.48+0.06° 0.52+0.05"

FHFATT AL, 2 PAVER (A 4 KRR 0 M 48 B50RN ' U $
SEEHETIHMMEA (P<0.05) , HREAHKRKCF
REAE RS SREANLEEES (P>0.05) ; 4
R A A R B AR R R B R R T
H (P<0.05) o HESSFRECRTIiHh S R AT 25 D) BEARAS A
PRGN, ORISR RS A E B E B R
R AEL K B A RT O o R R R e, X R WA
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P AR T ZEL R BB R O 4 KT B A R R KR
f o 41 5O U i O 2 e T AR A, KRN A
EEARRERAL QAT B A —E e
2.3 FEEHEAN KRG LSRR

%5 BEERAONARMEEMHEROER (XLs, n=10)

Table 5 Effect of dietary proteins on serum biochemical parameters in
rats (x s, n=10)

b FE A4 MW EAH ERCEHSE:
MEATE (gL 75.60+4.97" 72.40+2.32" 71224323
JRER AR (mmol/L) 5.61+0.77" 5.98+0.58" 577087
ALTI% 3/ (IU/L) 53.75+6.84" 69.82+17.95  62.70+15.06"
ASTIE /11 (JU/L) 232.00+45.61"  280.09+£65.26"  289.88+15.87"
7K/ (mmol/L) 5.65+0.84" 5.76+0.33" 3.96+0.98"
BB EATE (mmol/L)  4321+1442°  37.59+13.57° 34.26+15.58"

HESTH, SARKRMWEEAKTLERESEZER
(P>0.05) , XA[RE& M TFRRAETAEKME, &A
JRACHTHE 2%, AL AR AR . IRERA
SR IRGIA A B, A2 I BEHLAR 2 5 AR R R 1
B AR IR AR, S 4K R TR 1 138 R R UK &
RARE, WHHANEAANZERARSHE, T
MU A A& AR . 35 A ALTRIAST I3 2810
AR, R A AR T ZE RN A PR AR 1 K BRI X e e
RS TREAM. MiEALTAASTHIE A
TER DR iz Wita bz —, &P IE 0 & mT e 51
ALTHASTIE MR T+ . TS RE A 2R P i) R
SAE LR ARG S G 5, HI S5 T RE 6 T

A, SFEBURYMBE R MR, BT AR S4E, SR
AE 2R MH AL TE A IEH ThAg, R WA B RN 22
EE,

KRN E A A KRB R % (P<0.05)
{EXHE SRS W L EEL (P>0.05) . XU 4 HE
1 2H K BRIMBE 7K P B AR A 2 e o e i R U1 SE B, T
RE 5 AR REAC R 5 AT 0% . AR AP BR AR, ks 7 4
FACL =) T BORN 22 o BE AU S (R nT RE, BRI T 30
Jok ol BERE AL (1 R AR % IR B B AR, MLAR S &R H
R Wi 1R ARkl A& SEUARERE". BB ERNFEA
JR B P TR R A O Bl 2 e A (R AE AT (2 2R AL
A EE 5 A B
2.4 REEE AN KR I8 BT s

#6 RBEEONARMERRRBMIEH (X Ls, n=10)

Table 6 Effect of dietary proteins on serum lipid concentrations in
rats (x s, n=10)
mmol/L
bR [EASE LARESE FHEAA
TG 1.59+0.90" 0.97+0.30" 0.77+0.31°
TC 2.514+0.50" 2.621+0.28" 2.08+0.30"
HDL-C 1.124+0.22° 1.204+0.12° 0.94+0.14°
LDL-C 1.39£0.37" 1.34£0.19° 1.07£0.22°

M ROT S, J PR (AL 2R A 2R (4K A I
TGKFBHERTIEAL (P<0.05) ; TREAHKR
fJTC. HDL-CHILDL-C/KF & % T % & 1 4 A1fE N &
H4 (P<0.05) o ARTAR S5 5 30k REaE 2 ) A
Ky FEHINUATG. TCH & A2 T O M55 90 S FLAE O%
U A ROE . AR, RAREHE KR
ME TG BB T BB A1 4L, X 0T RE-S AR i & Bk
REJIBRARAH G, B 5 B ERRTGRE /s o™,
TR TGAR W 7K~ Py o5 2 %o s of. 978 6 [ £ FH) AN i 3 415 A
A BRI, ghah, & A pR SRR T g
S0 iR 7K AL, 8 0T AP AR e IR T
Z 5B AN BEMASTIAE . GudbrandsenZs ™ 57 K I
i £ IR I B R H SR B R RS R LG B T
P AE . BT FC R WIAS =R A bush iR FERE L E R, B
SURAT I JIE B A 22 Rl o 8 T 8 e R it e PR
2 51 R K BRI R [ B K S B v, T RE O R R R
R JFE 1 I T Ll T g 9 2 B e 1 B ) S5 R R
FEL, AR B AR A BRI B R = R A
RIRIFE R, R4 AR 19 A R B 1 2K R I
MK, ARAT 75— 2D 5
2.5 BEE R XK RIS U 2 R R R (1 R R

I3 3 8 3 R K T T s /N g b R 4 i ) R 3
TR P W AR T U Atk 21 2 2% By P R SRR AR B &
S, AT AR AT A PR S R 1 o D
HRTA A, AR (2K BRI P R S R S = A
PAFERMEENS THRRNEAHAMNFRERH. X
Folt 22 5 1] A A2 RN O TRV (1 LR 2 AL R 1 2K R g i
IR SR D, T e R R X 6 2 K R o A AR
B . — LSRR AT AR 5 LR (ARG K 2 D) AE O
Holedek ™ 78 K I, =ik 2 56 % ik A 1 LA 28 1 R
HRAREESI A . A, REERRXT N 2 R R I
(RIS, AT LA Bl 2l ik I 25 N R s L pE 2R, AT
FERERIIR AW i

7T RERAMNARLEHFESEERHEW (Xts, n=10)
Table 7  Effect of dietary proteins on free amino acid profile in serum
of rats (x s, n=10)

pmol/L
AR BEAE  RREAE SNEAA || 2R BEAE RREAE 4WERA
A UT6EST  862E174"  W0LIEI6A" [| Lew 1042488 13481330 13862363
Thr 5425568 38861185 448E1SD || Tyr 10242227 623%160°  612x14°
Ser 325E78Y 2505H609  2888+429 || Phe  1009%189°  WIEINE  T00%4e
Glu 338881 261827400 3091323° || Lys  S989£192 48461594 5319£1020°
Gly 387£1079° 26710 356+684° || His  7001£202 481389 464297
Al 0291507 459811031 5179%508° || Ag 267708 MISEAE 2379EHT
Vil 2072499 14974388 1529%367 || Po 22743800 14455369 15782187

O 69483 9IEAL 153450 ;gg: 4496848T68" 318194739 36367408

Met 827498 SISEILT 559463 JRE 56807164707 47125513337 5026348575"
e ISLIZSE 103422450 118158 || NH, 61042196 ST30E1843° 69862696
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