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Table 1 Composition and nutrient levels of the diets (DM basis, %)
it H AN Sl FAH Y i GillB 6
Items Millet group Corn group Sticky rice group Long-shaped rice group
41 i, Ingredients
/K Millet 96. 99 - - -
E K Corn - 96. 99 - -
5ok Sticky rice - - 96. 99 -
#liK Long-shaped rice - - - 96. 99
A ALER TiO, 0.10 0.10 0.10 0.10
R Acidifier” 1. 00 1. 00 1. 00 1.00
Wi A% CaH, PO, 0.60 0. 60 0. 60 0. 60
IR ES CaCOs 0.74 0.74 0.74 0.74
%4t Compound vitamin® 0. 04 0. 04 0. 04 0. 04
FALJEHK Chloride choline 0.08 0.08 0.08 0.08
ik g6 & Trace mineral®” 0.15 0.15 0.15 0.15
£k NaCl 0.25 0.25 0.25 0.25
HH R Edulcorant 0.05 0.05 0. 05 0.05
&1l Total 100. 00 100. 00 100. 00 100. 00
B F£ 7K F Nutrient levels”
T 5t DM 88. 26 88. 60 87.12 87.30
BIEH Total starch 83.25 76. 69 92.20 88.71
HEHA N CP 12. 22 8.92 8. 17 8.73
1kt DE (MJ/kg) 14. 02 14. 27 14. 41 14. 39
B85 Total calcium 0. 89 0.93 0.90 0. 87
B Total phosphorus 0. 54 0.54 0.53 0. 55

Vg E TR BRHE A BR 2y F] Commercially available from Guangzhou Tianke Industry Co. , Guangzhou . Guangdong .

China,

DT 24T INF F Per kg compound vitamin premix contains: VA 2 000 000 IU; VD 4 000 000 IU; VE 300 mg;
VK 700 mg; VB, 200 mg; VBs 3 mg; VB, 8 mg; MR folic acid 800 mg; HZ nicotinic acid 2 400 mg,

DET i E T E BN & Per kg trace mineral premix contains: Zn (ZnSO,) 165 mg; Fe (FeSO,) 165 mg; Mn (Mn-
SO;) 33 mg; Cu (CuSO,) 16.5 mg; 1 (Caly) 297 ng; Se (Na,SeO;) 297 pg.

Yy ¥r{l Analyzed data,
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K45 R AT
1.6 tEAFE
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Hoh A Sl MBR fE i 26 124 W TiO, W E . B
FE S E o (g) ., DM AT & 5 (%) .
1.6.2 JHALFREGEITE

SID; = (S;; = S4) X (TiO,;/Ti0.4)/S;
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2 5 IR ¥ L BE RN SCRE VE M4 2 Rk
LA VE M I B R (20. 57 %) , iR K v i ST U
By o i (95. 05% )+ o A I 2 B 4 T 0 5 PR Uk
AR BTk VE B ok 43 2, oK B MR E M Y &
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Table 2 The components of carbohydrate in cereals (DM basis, %)

i H Items /K Millet E >k Corn #5 ok Sticky rice HliK Long-shaped rice
T ¥ 5 DM 87.89%0. 24 88.24%0. 02 86.72=£0.03 86.90£0. 11

A ALY Organics 99.02=%0.01 97.82%0.04 99.38=£0. 32 99.06£0.11
BIEH Total starch 85.83%1.39 79.06£1.96 95.05=*0. 32 91.46£0.71
HEEFEH Amylose 20.22%0.32 15.81+0. 32 - 20.57+0.95

Y BEFE Amylin 65.60*1.71 62.74%2.01 95.05=*0. 32 70.89£1.66

Ptk ek Resistant starch 0.23£0.01% 6.42£0.11™ - 0.61+0. 04"
JEHLPEVE K Anti-resistant starch 76.24+1.12 59.75%0. 88 84.44+1.86 82.08%0. 61

[F A7 AR AT A ) 2 B T B R 22 R OR B35 (P>>0. 05) , R [Al/NE 8 3R 22 5 8 3 (P<<0. 05) , Rl K5 F £ %R
2 5% B Z (P<<0.01), In the same row, values with same letter or no letter superscripts mean no difference (P>>0.05),
with different small letter superscripts mean significant difference ( P<C0. 05), with different capital letter superscripts mean

significant difference (P<C0.01). The same as below.

2.2 HEBpRmEHELE P T B T 1k R LUK K 4] B (100%) 9 57k
4 Fb OB TE B LE 18] K s B T AL R & 3 FF (95. 75%) . T K (94. 36 %) FAl K (95. 96 % ) 4 =[]

TN o FEHAS FORZ R R oK i ELAE VE M RN SCBEVE Ry R B E (P<C0.05), [A] B oK 4L 5 /0 K FORIEK 41

HALRZERAEE(P>0.05); £ K(88.06%) i Z[AIHY2E 540 35 (P<C0. 05) 5 /K JHR K FIRINK 21

K (96. 38% ) Fll K (93. 32% ) 41 =[] [ i oK st i 1 [l J 7R v A U A T Ak 0 B 22 R (P>>0.05),

M EE R REZE(P>0.05,./H 3 41 5/ K {H#R 250 T E k4 (P<<0.05)

20 (85. 27 %) Z [A] [ 22 53 & (P<C0. 05) 5 [0 figg oK ¥
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Table 3 The dietary starch digestibility in terminal ileum (DM basiss %)
N > PR PN
i H Items J_7K x .*%7'6_ Hox ) SEM
Millet Corn Sticky rice Long-shaped rice
HEEIEH Amylose 100. 00 100. 00 100. 00 100. 00 0. 000
SCEEVENT Amylin 99. 09 98. 18 100. 00 99.91 0. 390
HitEVE#; Resistant starch 85. 27" 93. 32° 96. 38° 88. 06° 2. 041
JEHiPEVER) Anti— resistant starch 95. 75° 94. 36° 100* 95. 96° 0. 643
HIEH Total starch 99. 31° 98. 26° 100* 99. 37¢ 0.234
2.3 FEHEMEMLE 4.35% .2.35% I 1. 54% ; FE MK 4l b 23 S48 & 1

R 4PN B EAETER A AR 0.09%.3.90% .11. 78% 1 0. 63%
T 25 R 1Y T b 3 5 A TR g A S 1 R AL R 1 22
FEACE =0 oK HARSIPERE M IR 25T 3 3 i
THAL 3 4LH M CP<0.05) cHR MK FIIE 3 | s 1 i 2
GRS 100% BT L. 5 i TR F R )t e B 40 B 24 R L 34 A
PIEB IR (P<<0.05) . 111 2 B K 25 3E R . . e
- T \ 1A PR T A0 B R R 7 AE 22 T L TR R K

HOR LR/ AR CP 0. 0500 FEAMALT ) v g 4o o v ey 0 H 1 3 9 0
CREVER A FUETER SRR RSO BIIE o e e 1
e oo caw LIPS TER  BS T b B 0

S T En e A AIVEI ST OOy R % KB R T b e R
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Table 4 The apparent digestibility of dietary starch in feces

(DM basis, %)

Ui H Items /JT* *%7& Hik . SEM
Millet Sticky rice Long-shaped rice

HEEFEH Amylose 100. 00 100. 00 100. 00 100. 00 0. 00

Y EEVER Amylin 99. 84 99. 77 100. 00 100. 00 0.028

P TEH Resistant starch 99. 76* 95. 67" 100* 99. 84* 0. 200

e TE N Anti-resistant starch 99. 82° 98. 71¢ 100° 99. 86" 0.785

BIEH Total starch 99. 88° 99. 80¢ 100® 100° 0. 024
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Determination of in vivo Digestibilities of Four Cereal Starches in Growing
Pigs by Semi-purified Diet Method

HUANG Ju '*  YIN Fu-gui'? BO Megi-juan'* LI Tie-jun’* HUANG Rui-lin""

(1. Laboratory of Animal Nutrition and Human Health and Key Laboratory of Agro-ecology, Institute of
Subtropical Agriculture, the Chinese Academy of Sciences, Changsha 410125, China; 2. Graduate School of
the Chinese Academy of Sciences ., Beijing 100039, China)

Abstract: This study was conducted to determine starch contents and the digestibilities of terminal ileum and total digestive
tract for four starch sources from millet, corn, stick rice and long-shaped rice in growing pigs. Sixteen crossed-bred
(Landrace X Yorkshire X Duroc) barrows with an average body weight (BW) of (25+ 2. 72) kg were randomly allocated to
four dietary treatments on the basis of BW and litter origin in a randomized complete block design. The dietary treatments
were millet group, corn group, stick rice group and long-shaped rice group, respectively. All pigs were surgically fitted with
a simple T-cannula at the terminal ileum. The experiment lasted for 7 days. Results showed that the starch digestibilities of
the terminal ileum and total digestive tract were 99. 31% and 99. 88% in millet group, 100% and 100% in stick rice group,
99.37% and 100% in the long-shaped rice group, which were all higher than 98. 26% and 99. 80% in the corn group (P <<
0. 05). These results indicated that the four cereal starches could supply pigs with more glucose in the terminal ileum because

of their high digestibilities. [ Chinese Journal of Animal Nutrition . 2009,21(1) :8-12 ]
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