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Table 1. Composition of experimental diets

Dietary protein level, %

Grower Finisher
Items 17% 15% 15% 13%

Ingredients, %

Yellow corn 71.00 76.70 76.95 82.65

Soybean meal, 43.5% CP 26.35 20.65 20.60 14.90

Dicalcium phosphate 1.20 1.20 1.00 1.00

Limestone, pulverized 0.80 0.80 0.80 0.80

Salt 0.40 0.40 0.40 0.40

Vitamin premix? 0.10 0.10 0.10 0.10

Trace mineral premix” 0.15 0.15 0.15 0.15
Calculated value

Crude protein, % 16.92 14.92 15.01 13.02

ME, kcal/kg 3265 3280 3287 3300

Lysine, % 0.92 0.78 0.78 0.62
Analyzed value

Crude protein, % 17.24 15.33 15.16 13.34

Lysine, % 0.90 0.80 0.76 0.63

% Provided per kilogram of diet: Vitamin A, 6000 1U; Vitamin D, 800 1U; Vitamin E, 20 IU; Vitamin K,
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4 mg; tamin , 4 mg; Vitamin Bg, 1 mg; Vitamin By,, 20 ¢ g; Niacin, 30 mg; Pantothenic acid, 16 mg;
Folic acid, 0.6 mg; Biotin, 0.01 mg; Choline chloride, 50 mg.
®Provided per kilogram of diet: Fe, 140 mg; Mn, 20 mg, Cu, 4 mg; Zn, 120 mg; I, 0.45 mg.
0.
() IR © HIFL - FREAE - BRI -
(i) gPRtBrs s TR ~ I BRI (S 1991) -
(i) BPHET * BT LY (59 532 TR A P g () % @) % O
i~ A IF—J} N7 |1¢§F[q’57j fii LFF#IP;”, R (fs > 1991) -

M. 55T

SRR — JEsER=Y (General Linear Model) 3% =4 55 #7 (SAS, 1990) » I') [ #5871 15
fifi(Least Square Means) E“—qﬁtﬁ%@ I 2 BRI B Y ) 5T 0.05 #10.01 [ > U5 Bl = B
R BN -

fm R

X E ST

R (e 2) T - B /ii[iﬁ RATIR A SRR G s VT B
pf& VB E R T E R quFI HAI ] = HA I/:flﬁﬁefjlgf BREVETR QB 0 B E'J@E‘lbﬁjﬂ%
ﬁé'f;l} 7‘+/F‘<,&<ui[ AT SR A (PO, 05) ;rﬁ{,l B 2% s VIV O.5%E LR TS 2 A -
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Table 2. Effects of dietary protein level and chromium picolinate on growth performance of TLRI Black
Pigs during growing-finish periods

Dietary protein levels, % Chromium, ppb

ltems 15-13 17-15 0 200 SEM
Grower (26-50 kg)

ADG, kg* 0.56 0.51 0.54 0.53 0.03

ADFI, kg" 1.59 1.45 1.52 1.52 0.13

Feed/gain 2.97 2.85 2.85 2.97 0.15

Backfat thickness, cm® 1.16 1.21 1.18 1.19 0.02
Finisher (50-105 kg)

ADG, kg 0.51 0.54 0.54 0.52 0.02

ADFI, kg 2.13 2.15 2.12 2.16 0.10

Feed/gain 4.17 4.01 4.03 4.15 0.10

Backfat thickness, cm 1.52 1.64 1.56 1.60 0.05
Growing-finishing period

(26-105 kg)

ADG, kg 0.53 0.53 0.54 0.52 0.01

ADFI, kg 1.96 1.76 1.94 1.96 0.10

Feed/gain 3.75 3.66 3.64 3.78 0.07

Backfat thickness, cm 1.34 1.43 1.37 1.40 0.03

? Average daily gain.
® Average daily feed intake.
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° At the 10" backfat depth distance of 6 cm from the back middle line on the last rib.
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R[] (PO.0L) > I PRI = B S TET RIS HOHE AU TE T LS o H S (55.2%)
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Table 3. Effects of protein level and chromium picolinate on the carcass characteristics and chemical
composition of longissimus dorsi of TLRI Black Pigs during growing-finishing periods

Dietary protein level,

Items % Chromium, ppb
15-13 17-15 0 200 SEM
Carcass characteristics
Total lean, kga 44.9 43.8 45.6 43.1 0.84
Longissimus muscle area, cm®>  34.4 33.2 35.0 32.6 0.83
Lean, %° 51.7 50.4 52.4 49.6 1.25
Fat, % 16.9 16.8 15.9 17.8 1.25

Chemical composition of
longissimus muscle

Moisture, % 72.6 725 72.4 72.8 0.77
Crude protein, 06" 80.0 83.0 81.0 82.0 1.03
Crude fat, %" 10.4 8.15 9.78 8.77 0.66
Ash, %" 4.27 4.39 4.33 4.32 0.09

# Chromium picolinate effect (P<0.05).
® Dry matter basis.
° Protein level effect (P<0.05).
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Table 4. Effects of dietary protein level and chromium picolinate on the panel test of longissimus muscle
of TLRI Black Pigs

Dietary protein level, % Chromium, ppb
Items 15-13 17-15 0 200 SEM
WHC, % ? 57.4 58.6 57.6 58.4 0.39
pH value 5.88 5.74 5.89 5.74 0.04
L value 44.3 44.9 45.1 44.1 0.56
A value 7.56 7.81 7.78 7.59 0.35
B value 6.75 6.73 6.83 6.65 0.18
Color score 2.95 3.11 3.01 3.05 0.13
Hardiness 2.70 2.74 2.62 2.82 0.12
Marbling 2.61 2.49 2.61 2.49 0.14
Flavor ° 4.75 4.71 4.77 4.68 0.05
Tenderness 5.43 5.39 5.51 5.31 0.04
Juiciness 5.43 5.55 541 5.57 0.04
Overall acceptance ¢ 521 5.02 5.17 5.06 0.06

*Water holding capacity.
b Color score of 1 is pale and of 5 is dark, protein level effect (P<0.05).

° Marbling score of 1 is trace and of 5 is abundant, the interaction effect between protein levels x

chromium picolinate (P<0.01).
9 Score of 1 is poorest at acceptance and of 9 is much excellent acceptance.

=)

4?‘1@9% LhL ™ <[ (glucose tolerance factor, GTF) » | ;|"‘ TN NIE=d bﬁjﬂl YERYH]
E'Jz—atzag%ﬁpwl Bt bl BLHERS 1 11 1D 200 ppb £ (m 10506 PEE ) - Ry A
?ﬁj\mfﬁ;&qﬂ *"E;Jrggbvﬁawilgﬁ%ﬁ“ ;b[ﬁkl%qﬁqt?%pu‘ﬁ“ (Mooney and Cromwell 1995; Boleman
et al., 1995) - Wang et al. (1995)$_|%}Fl ; % VI IPHEIR T YA Ef Y ESGEFRI R o B
Elfﬁl?ﬁﬁﬁx -~ Kornegay et al. (1997) #/ > i jf NP AR A f’,ﬁ' FITTEY, 15%-13% » ﬁﬂ%‘ﬂlif\"{l
200 ppb & (7F (1’7&" CrPic) HEf Hly ﬁﬂ*ﬁ‘ B 1 e dfs o iz ey = 5 iﬂ’»ﬁ‘?ﬁéﬁ' ff;f/ﬁrﬁlﬁi?l% > [EI%f
BH R A IR RR T YA S E(1993  1996)F(]7 | il LYD ﬁ”'? [AIE] > T e

el

H1335[1 200 ppb JI:[ (Y’F?E'PLWHJLF"E&*&) p  (SPAB IR % o (B R B g - IR
(1995) frilfs JLI%}‘B@&,, (200 ppb i @%[&XI%TI? RGeS E %J,iﬁ wlf*:ﬁ Y ﬂEI

FHVRE IE [+ EJ”‘? PARAER B gt o 0] IR TR B e 1R [ Bl PRI BAE >
EIIE TR RL > RS A BRI PR F'J[« |AHEHER ] '%LF%E'& SRR B AR A
SRR EZF RS e (McConnell et al, 1971) » PIREIFEE T | | RSO T (EE I T M
F[E‘yﬁ Ty % (Kinyamu and Ewan,1994 ) - NRC (1998 ) £ % wﬁ? 20~50kg > M1 ?f 50
~80 kg % 80~120 kg S HAGT R -4 £ 53 [5G 1.855~ 2,575 & 3.075kg/d » ET &il#E S 17755 (] £% 18.0 -
15.5 » 13.2% - | h«%ﬂ%&%ﬁlﬁﬁ 77 H[IE% 0.83 - 0.66 & 0.52% - 4 3 &“f:'ff“& + < H] 26~50 kg 7&/‘1”'?
1 50~ 105 Kg - :,E! AL 7} I1ES 1.52 % 2.14kgfd 5 (B BIEY Y AR - o SUEREIE S 1ET O BHR



260 S VT B TR R PASEAT RE R Ry

HI17~15%% 15~1 3%% B E P ff U IS S e R N R e PR [ ” f:'ﬁ;‘
ﬁ'ﬂizwﬁ.w%@ﬂﬂ}[bﬁ%ﬂﬂ}w%%ﬂLW>ﬁﬁﬁdﬁﬁﬂbé’%m)*WJ
T,E_J{f,l BAlRE S F l@f‘rﬁﬁgiﬁw{ Rjilin=e lp;jﬁ T F"C[%F' e ;I?’? BRIV RO AR IR o
Mooney and Cromwell (1999) %&F,_ = ﬁ’@?ﬁ‘ (F £ B 59 0.95-0. 80%) F 71200 ppb Cr

(TFif 1 CrPic) = T YA+ RI%RS ~ Ry A my B IT@T‘%‘QFI%E fl? ik \@'Eﬁ@{%m/ i B
EIRY4% - 217 Matthews et al (2001) %F 200 ppb 7 CrPic F% Cr propionate (Cr Prop) fi—f[iiéfi;%ﬁ;‘/ ]
BHEAEN M & sk o [E T RYETRTRISS o P RyE Pl ARIBRIT ~ bk @lﬁzibﬁqiﬁ@%
SEp VPSR ST - = CrPic By CrPorp —/3@;[[%7\@%51/255%3/ ClCIER qﬁ»j\ﬂ/gﬁqﬁﬁl—?ﬁ I
’LJF (insulin Kinetics) » [EIES i SET VL L SR Pl i (4 - [RE (A EIERY F Ll - & Iﬁyfigﬂgﬁtg RealiEs
ﬁF[Wbmf&guﬁﬁf Pjéﬁﬂ* W‘?quﬁ\}f 4 u%ﬂigﬂ (NRC > 1997) » {fI$fH %g[ (g, 41 (NRC >
1998) - ; FI?[::%&MVJE fp Jﬁm}t%r - HEN EJ /Jﬂff I BRI 5? /:Hi[ﬂ: kzFﬂ”FEl PR
7% R Nl Sl e AU EIEFJEU&HEE °

o5

Tﬁﬁ{ BARE S ﬂ@’rf%w&% JDPHE‘JLF"P& TP EedE %‘5%’ b ERNER S MR ;ﬁ‘ » {EIH-
FJ %'?fﬁ?#ﬁ’ﬁrﬁ l@’?ﬁi% i’ TFJ% EVM APV g ”ﬁﬁﬁb( [YEE BRIUVE‘ ’ilp’%* ﬁﬁf (P<0.05) * & d¥
EE R :ﬁfbﬁ“‘? 2 Uﬁi#lﬁ”} (4%) Vi#5h o lﬁ'f‘ JDPHﬁF"E& ﬁ“l%f:'ffp B A R L
(P<0.05) 4 Ukt N &g > T Z%ﬁ;rgl’?'r@j;{éﬁ‘(i =HY D 17% ; q'“l? 5+ 15%) F53F 1 0.5%pH k|
E@F, G 200 ppb)a:ﬂ[ = fglﬁg HNES Ti[i . @Jﬁa[ék}[kb & Ff[} TR E | B T 3

2

%

A R [ BRI e 2 A R PR BRI 0T oA > A BRI SY > IR -

L

SE Rk

R TS R U - 1003 o PRI [l IR RS S R & R
VLS N7 Hl:T‘f . 22(4) : 349~357 -

L GUET RG0S AT - 1996 o LB VML RS £ RAERC o0 g b1
ARV Y Hljf T? o 24(3f7H])) * 161 -

B ~ SEpTFY - %%ﬁ‘ﬁl  OTKA(F = 1001 = 7 il {PEAH & ARSI WL « I
20(3) : 341~347 -

IRETE  AA BT IPRE S PR - 1995 - %}\ﬁ&,f,iﬂ“'?ﬁ AIBFH B VR R R Ay
WV?&%@‘ s PRl E 1(4) F 1~11

fﬁ@ = 2000 - ﬁFW%&ﬁmlﬁngpﬁPE@“@@%ﬁmﬁéﬁﬁ SRR

By~ BH AR jﬁQ?ll EMke 5 i e %@kﬁﬁ*ﬁ 1991 - ﬁ 7F+15ﬁ45”1§}7ﬁ#'§f£” II. < [w'f‘?
%%ﬁ[&ﬁﬁé%ﬁﬁﬁwwthf 20 (477 < 11 ¢

Bass, J. J., B. W. Butler-Hogg and A. H. Kirton. 1990. Practical methods of controlling fatness in farm

2%

_l.



FICED BPuE FEE R R RS 261

animals. in: Reducing Fat in Meat Animals. eds. Wood J. D. and Fisher A. V., Elsevierscience,
London and New York, pp. 145~ 200.

Boleman, S. L., S. J. Boleman, T. D. Bidner, L. L. Southern, T. L. Ward, J. E. Pontif and M. M. Pike. 1995.
Effect of chromium picolinate on growth, body composition and tissue accretion in pig. J. Anim. Sci.
73 : 2033~2042.

Carr, T. R, L. E. Walters and J. V. Whiteman. 1978. Carcass composition change in growing and
finishing swine. J. Anim. Sci. 47 : 615~621.

Cooke, R., A. Lodge and D. Lewis. 1972. Influence of energy and protein concentration in the diet on the
performance of growing pigs. Anim. Prod. 14 : 219~228.

Hsu, A. L. and T. C. Chen. 1990. Effect of dietary lysine and energy on performance and carcass
characteristics of finishing pig raised in hot season. Proceedings of the 5th AAAP Animal Science
Congress. pp. 52. Taipei, Taiwan, Rep. of China.

Kinyamu, H. K., and R. C. Ewan. 1994. Energy and protein metabolism of the Chinese pig. J. Anim. Sci.
72 : 2068~2074.

Kornegay E. T., EWang, C. U. Wood and M. D. Lindemann. 1997. Supplemental chromium picolinate
influences nitrogen balance, dry matter digestibility and carcass traits in growing-finshing pigs. J.
Anim. Sci. 75 : 1319~1323.

Matthews, J. O., L. L. Southern, J. U. Fernandez, J. E. Pontif, T. D. Bidner, R. L. Odgaard. 2001. Effect of
chromium picolinate and chromium propionate on glucose and insulin kinetics of growing barrows
and on growth and carcass traits of growing-finishing barrows. J. Anim. Sci. 79 : 2172~2178.

McConnel, J. C., K. M. Barth and S. A. Criffin. 1971. Nutrient digestibility and nitrogen metabolism
studies at different stages of growth with fat and lean type swine fed two levels of protein. J. Anim.
Sci. 32 : 654~657.

Mertz, W. 1993. Chromium in human nutrition: a review. J. Nutr. 123 : 626 ~633.

Mooney, K. W. and G. L. Cromwell. 1995. Effects of dietary chromium picolinate supplementation on
growth, carcass characteristics and accretion rates of carcass tissues in growing-finishing swine. J.
Anim. Sci. 73 : 3351~3357.

Mooney, K. W and G. L. Cromwell. 1999. Efficancy of chromium picolinate on performance and tissue
accretion in pigs with different lean gain potential. J. Anim. Sci. 77 : 1188~1198.

NRC. 1997. The Role of Chromiam in Animal Natrition. National Academy Press, Washington, D. C.

NRC. 1998. Nutrition Requirements of Swine (10" Ed.) . National Academy Press, Washington, D. C.

SAS. 1990. SAS User’s Guide: Statistics, SAS Inst. Inc., Cary, N. C.

Wang, Z., E. T. Kornegay, C. M. Wood and M. D. Lindemann. 1995. Effect of supplemental chromium
picolinate on dry matter digestibility, nitrogen retention and leanness in growing-finishing pigs. J.
Anim. Sci. 73(suppl.1) : 18.



262 Taiwan Livestock Res. 35 (3) : 255~262, 2002

Effects of Dietary Protein Level and Chromium
Picolinate on Growth Performance, Carcass
Characteristics and Meat Quality of TLRI Black Pigs™

A-Li Hsu @, Fang-Chueh Liu |, Chin-Bin Hsu ©®,
Yie-Shiung Chen “ and Wen-Shyan Chen

Received : Mar. 25, 2002 ; Accepted : July. 3, 2002

Abstract

The experiment was conducted to evaluate the effects of dietary protein level and chromium
picolinate on growth performance, carcass characteristics and meat quality of TLRI Black Pig No.1. A
total of 48 TLRI Black Pigs (24 barrows and 24 gilts with an initial BW of 25.5 kg), including 1/4 native
Taoyuan pig and 3/4 purebred Duroc, were used. Pigs were assigned to 24 individual pens with the same
sex per pen and were allotted to one of the four dietary treatments with a 2 x 2 factorial arrangement of
treatments containing two protein levels (17 and 15% in the grower phase; 15 and 13% in the finisher
phase) and without or with chromium picolinate (200 ppb chromium from 0.5% chromium picolinate). At
the end of feeding trial, 6 pigs with the finial BW of 105 kg per treatment were slaughtered to measure
carcass characteristics, chemical contents and panel test of longissimus muscle. The results showed that
there was no interaction between protein levels and chromium picolinate on growth performance, carcass
characteristics, or carcass quality of TLRI Black Pigs, and dietary protein levels and chromium picolinate
did not affect the measurements. Although the higher protein level diet could generate a higher muscle
percent and a lesser fat percent (P < 0.05) and improved 4% feed efficiency compared with control diet,
but lean percent and longissimus muscle area were reduced by chromium picolinate supplementation
(P<0.05). Those results suggest that there were slight effects of protein level or chromium picolinate added
on growth performance, carcass characteristics, and meat quality in TLRI Black Pig.

Key words: Protein, Chromium picolinate, Growth performance, Carcass characteristics, Meat
quality, TLRI Black Pigs.
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