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Table 1 Ingredient composition of experimental diets ( as-fed basis) %

WA TR AR R LT A A ETASR Kibic)
Items Corn diet Sweet potato flour diet Pea flour diet
E K Corn 97.40 68.18 68.18
I K Sweet potato flour 29.22

Wi K Pea flour 29.22
WL 255 CaHPO, 0.90 0.90 0.90

£ %} Limestone 0.90 0.90 0.90
BEh NaCl 0.30 0.30 0.30
TR Premix 0.50 0.50 0.50
411 Total 100.00 100.00 100.00

TR R R AT 50 1A AL #2438t Premix provided the following per kg of diets: VA 5 512 IU, VD, 2 200 IU, VE 30 IU, VK,
2.2 mg, VB, 27.6 pg, #% B & riboflavin 4.0 mg,Z i pantothenic acid 14.0 mg, 82 nicotinic acid 30.0 mg, JH#& choline
400.0 mg, "2 folic acid 0.7 mg, FiAZZE thiamine 1.5 mg, VB, 3.0 mg, A= # % biotin 44.0 pg,Mn 40.0 mg,Fe 75.0 mg,Zn

75.0 mg,Cu 20.0 mg,I1 0.3 mg,Se 0.3 mg,

®2 REEARNE KT (FARER)

Table 2 Nutrient levels of experimental diets ( as-fed basis) %
UgE| KA L1 TR AR 5 ST A R
Items Corn diet Sweet potato flour diet Pea flour diet
HAE GE/(MI/kg) 15.62 15.26 15.84
T4 5 DM 89.20 90.10 89.70
HLEE M BT CP 7.89 5.95 12.38
HAR T EE 2.77 1.88 2.14
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WA TR AR AR L1 TR AR 5 AR
Items Corn diet Sweet potato flour diet Pea flour diet
MK SY Ash 3.25 3.95 3.77
H PR IR 2T 48 NDF 7.37 8.39 8.49
R PSR 4T 4k ADF 1.84 3.55 3.48
BIEE L4 TDF 13.24 14.13 14.26
Al R B 4T 4k SDF 1.55 2.59 1.86
ARG 4E IDF 11.69 11.54 12.40
TEH Starch 57.21 59.34 52.25
HAETER Amylose 5.00 7.58 12.71
THEVERY Amylopectin 52.21 51.76 39.54
YiPETER Resistant starch 3.68 4.19 5.42

FIRKF 2 A S R

Nutrient levels were the mean of two measured values.

1.3 AFEE

ST A o 34 1) 5 A L TS5 AN AR
FUEMR IR A RS 1.4 mx0.7 mx0.6 m,
I A koK, B KSR & 2 o o) 4R (R Y
4% 5K 0900 F1 1600 K GRAR > 2 Yk 45 4 1]
MR AE . 156 10 1) A SRS a2 B I A, R 4% e S
R OK HESE GBS BEN N, AR
HUATH B, & B S A (21£3) T, BR
17.00 X} B & #E 471 B, R & B0 T
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TR0 R 4 W 2 SR A L IO T IR
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&R 60 H i, 485 H .
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R HEX68.18% ) /29.22% .

K1:97.4% Sy B AR ARKR H FOKR AR I Y LB
68.18% A T K TE L1 21 H53 1) A6 R 55 2 ) M v 7Y
NN LGB 5 29.22 9% A 2155 T8 FN 38 5K 43 0l 7E 41
ST AR R B9 2 R R B S LA
1.7 %itFHE

IR PG R SAS 9.2 it 4 B GLM
TGt . LR EE gt i, A A i
A [ 2 240, 90 4 A B BL SN . 1] Tukey ¥
T2 HHE, P<0.05 HZEF B3 ,0.05<P<0.10
HF 2R BB

2 &% B
21 EXR AEZEFHABHEIHHLERDSSHT
HH 3% 3 AL, 2155 T H iY RLRE (14.43 MI/kg)
8 T £ >k (16. 38 Mi/kg) M B o #
(16.32Ml/kg), Wi S M M & A & &
(22.80% ) ¥E i 7 T £ K (7.96%) I 41 2 + ¥
(4.12%) , 21 Z5-1H 10 ml s P 0 £ £F 4 Fn B s &
YR A (31.17% ) it i T oK (11.73% ) Fl
B (5.37% ) ., E K (54.39%) Fl 21 2 + ¥
(49.24% ) WS4 VE Ky T 1 ST, T W90 5200 1) B 4%
TEH (30.57% ) FIPLIETER 7 1 (9.38% ) 3 .

R3 ERLAETHNBRENHUZRS (FARER)

Table 3 Chemical composition of corn, sweet potato flour and pea flour (as-fed basis) %
WA 5P N LLET R EIASR i}
Items Corn Sweet potato flour Pea flour
MfE GE/(MI/kg) 16.38 14.43 16.32
T4 5 DM 88.30 85.90 87.37
HLZE 5 CP 7.96 4.12 22.80
HAE i EE 3.16 0.71 1.52
HK S5 Ash 1.30 3.65 2.27
W PR IR 2T 48 NDF 9.11 14.65 13.52
R MR A 47 4k ADF 2.88 8.99 6.24
HMEE L4 TDF 13.72 16.01 16.82
LA RS B4 4E SDF 1.61 4.99 2.85
ARG 44k IDF 12.11 11.02 13.97
Al VA ME/ M £F 4 SDF/TDF 11.73 31.17 16.94
TEHR Starch 59.60 62.70 39.08
EIHETER Amylose 5.21 13.46 30.57
Y HETVEH Amylopectin 54.39 49.24 8.51
YiPETER Resistant starch 3.83 5.30 9.38

BIRACE N 2 A S E R EIE

Nutrient levels were the mean of two measured values.

2.2 AEMEMRBENERBEARERYREIN
LHEELENZI

2% 4 FTHT, 20 38 0 Rk ok 2 1 i R 0
4 A R (68.81%) W E KT E K W
(80.60% ) Fl#i & K} Fl A (82.64% ) (P<0.05) , %
T R RO D 26 UL 4 A B TH AL R (38.07% ) ik
FAL T E KM (52.76%) F AT BT K AR

(52.65% ) (P<0.05) , 1M T 2K Gl b wb 4 Pk 4 21 4 A
PR Uk Wk £T 4k 3% WL 4 i 1B T 1k R (37.33% FI
30.28%) ‘b F AKX T 40 % T 8 18 KL (50. 38% Al
46.76% ) FNHE 5.8 1 AR (56.22% 1 48.75% ) ( P<
0.05) , 74k, FoK 0 E -k F B S 3 e R
Z I ERE . T BT ALY it Ve B FORLK 43 3%
W4 TE TH AL R0 B 22 5 (P>0.05)
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Table 4 Effects of different starch types on apparent total tract digestibility of dietary nutrients in growing pigs %
WiH TR AR AT R Wi TR HR SEM PH

Items Corn diet Sweet potato flour diet Pea flour diet P-value
HHE GE 87.74 88.18 88.08 0.27 0.653
T# 5t DM 84.65 85.12 84.07 0.19 0.714
HLEEH BT CP 80.60° 68.81° 82.64° 1.01 <0.001
YEHY Starch 99.37 98.93 99.12 0.23 0.885
K EE 52.76" 52.65" 38.07° 0.75 <0.001
MUK Ash 19.73 17.86 20.23 1.47 0.263
HYLY T OM 86.88 85.42 86.23 0.23 0.781
rhE PR £F 4 NDF 37.33° 50.38° 56.22" 3.98 <0.001
R YEVE VR A 4 ADF 30.28" 46.76" 48.75° 4.76 0.012

[R5 Bt B AR AN ) 7 BE 25 57 .35 (P<0.05) . R,

Values with different letter superscripts within the same row mean significant difference ( P<0.05). The same as below.

2.3 AEMES LB ERKERIRELEEF
REE T AR R

H13E 5 Al A1, KPR 158 ) 1 MR 2 5
By R R T AL RE AN QI BE L L2 AL e S S BE E] Y
PR TC W35 22 5+ (P>0.05) . HJ2, E R P

WHRE 5 MBE Y L1 (86.30% ) LI 25 T 21 2 1 k3 4]
K (84.67% ) F g T4 1A KL (84.09% ) (P<0.05)
g3 Ah, EOK AR R A B S 0 fk e Y L (B
(97.12% ) BA & T 402 T 8 1A K (96.06% ) F1 i
SRR (95.48% ) BIHHE(P=0.076)

£S5 FRMEHEBENERBEREGUEEMEEFN AENZm(FREM)

Table 5 Effects of different starch types on available energy value and energy utilization

efficiency of diets in growing pigs (as-fed basis)

s TR AR LT R kR B TR SEM P

Items Corn diet Sweet potato flour diet Pea flour diet P-value
M AE GE/(MJ/kg) 15.62 15.26 15.84

ML AE DE/(MJ/kg) 13.88 13.45 13.95 0.24 0.673
e ME/(MJ/kg) 13.48 12.92 13.32 0.32 0.443
HALfE/ E.fE DE/GE/% 88.86 88.14 88.07 0.53 0.925
fRig¥6E/ B 86 ME/GE/% 86.30° 84.67" 84.09" 0.65 0.014
R RE/ 7 LA ME/DE/ % 97.12 96.06 95.48 0.45 0.076

24 AEAMERNLEENERBEAREREYR
REEFBEEN A EMNZM

W AR R OK B A RRE A, i it
BIETE MR B SR A e, R
6 AT, Tk 21 TR RN B SR O T AL BE S R RE
] 1) L TG .35 25 5 (P>0.05) , [HIZ 203 TRy Y
THALREFRIBE (12.66 F111.81 MI/kg) W E KT
FoK (14.31 F1 13.88 MI/kg) FIHi &K (14.44 F
13.43 MI/kg) (P<0.05), A4, EXRAICHGE S
TH AL RE R LU (A RS AR 5 50 A8 1Y L AE (84.74% Fl
97.00% ) 0.3 i T 40 2+ #; (81.84% 1 93.29% )

B Ay (82.29% A1 93.01% ) ( P<0.05)

3 i i
3.1 AEMEMEBMEREARERYERERN

78 HE KR

EAS H T A B 45 ) A ) 7 3l ) F AR I
ALY R RO AF e 22 5 ELBETE MY Th A 4
BT DL =1, 4 Bl R I 4 WAt L e vy,
SR T8 PN BT e e R g (AR %
T BE T P g R S ] DL 8 4 B I iR T
Bl SCREVEABR T ERE R AT LA 1,4 B
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Table 6 Effects of different starch types on available energy value and energy utilization efficiency of

feed ingredients in growing pigs (as-fed basis)

e ESP S LT M i 5B SEM P1A
Items Corn Sweet potato flour Pea flour P-value
FAE GE/(MJ/kg) 16.38 14.43 16.32

JHALfE DE/(MJ1/kg) 14.31° 12.66" 14.44° 0.24 <0.001
e ME/ (MJ1/kg) 13.88" 11.81° 13.43" 0.32 <0.001
JHALiE/ Bt DE/GE/% 87.36 87.73 88.48 0.53 0.323
R e/ B 68 ME/GE/% 84.74° 81.84° 82.29° 0.65 <0.001
Rt aE/TH L AE ME/DE/ % 97.00" 93.29" 93.01° 0.45 <0.001
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Effects of Different Starch Types on Available Energy and
Nutrient Digestibility in Growing Pigs

ZHAO Jinbiao SONG Xiaoming LI Zhongchao LIU Ling”
( State Key Laboratory of Animal Nutrition, College of Animal Science and Technology , China Agricultural
University, Beijing 100193, China)

Abstract; The objective of this study was to explore effects of different starch sources on digestibility energy
(DE) , metabolizable energy (ME) and nutrient digestibility in diets of growing pigs. Corn, sweet potato flour
and pea flour were selected, they belonged to cereal starch, potato starch and bean starch, respectively. A total
of 18 DLY boars with body weight of (35.38+1.36) kg were allocated into 3 groups, pigs in groups were fed
corn diet, sweet potato flour diet and pea flour diet, respectively. The experiment lasted for 19 d, including
7 d of digestibility and metabolism cage adaptation, 7 d of diet adaptation and 5 d of total feces and urine col-
lection. Results showed that amylopectin contents in corn (54.39% ) and sweet potato flour (49.24% ) were
higher, and amylose (30.57% ) and resistant starch contents (9.38% ) in pea flour were higher. The apparent
total intestinal digestibility of crude protein in sweet potato residue flour was significantly lower than that in corn
diet and pea flour diet ( P<0.05). The apparent total intestinal digestibility of ether extract in pea flour diet was
significantly lower than that in corn diet and sweet potato flour diet ( P<0.05). The apparent total intestinal di-
gestibility of neutral detergent fiber and acid detergent fiber in corn diet was significantly lower than that in
sweet potato flour and pea flour diet ( P<0.05). The ratio of metabolizable energy to gross energy in corn diet
was greater than that in sweet potato flour diet and pea flour diet ( P<0.05). In addition, the digestible energy,
metabolizable energy, the ratio of metabolizable energy to gross energy and the ratio of metabolizable energy to
digestible energy in corn were significantly greater than those in sweet potato flour and pea flour ( P<0.05). In
conclusion, different starch types affect the energy efficiency and nutrient digestibility of diets and raw materi-
als in growing pigs. Corn as a typical grain starch source has better feeding value on growing pigs than sweet
potato flour and pea flour as potato starch and pea starch. The order of feeding value is corn>pea flour>sweet
potato flour. [ Chinese Journal of Animal Nutrition, 2021, 33(3) :1330-1338 ]
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