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Basic Nutrition for Pigs
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TEK-MAX

Low-protein Technology/Ideal Amino Acid Pattern
e Basic Research:

— Maintenance of Amino Acid Ratios: (D. H. Baker, 1966)
— Concept was introduced by ARC (1981)
— Protein Deposition Amino Acid Ratios: (M. F. Fuller 1989)
— Low Crude Protein-Optimum Dietary AA Pattern(M. F. Fuller 1989)
— Ideal AA Pattern (D. H. Baker, 1992)
— Dynamic Ideal Protein (S. W. Kim, 2001)

— H.T. Yen: Difference in rates of net portal absorption between crystalline and protein-bound

— K. De Lange, J. E. Pettigrew: AA mathematic model

 Applied Research:
— Gary L Allee, L. L. Southern
— KSU, CAU

— Industrial Production of Synthetic Amino Acids



TEK-MAX

Dynamic AA Model: An Ideal Amino Acid Model for Limiting Amino Acids in
Lactating Sows
{4 #i45% % Estimated 21 d weight loss (kg) 70~80 33~45 12~15 6~8 0 0~7
#1513 53 F P

Level of tissue mobihization % ~

50 40 20 5 0 NRC 1998 *

AN AL FE B 1deal amino acid pattern (% of lysine)

1% /% Lysine 100 100 100 100 100 100
71 % i Threonine 75 69 63 60 59 62
HAEFE Valine 78 78 78 77 77 85
=2 [ Leucine 128 123 118 115 115 114

ks i Isoleucine 60 15 59 59 59 56
5% 8% Arginine 22 38 59 69 72 56

DR T UL B I8 Order of limiting amino acids *
#5—PRIE First Thr Lys Lys Lys Lys Lys
o PRI 1% Second Lys Thr Thr Val Val Val
5 —PR# 1 Third Val Val Val Thr Thr Thr
i ", Kim ™ (2001) . ! Source: Kim, etc

SR A R P DL RURE AR PR P e 2 Values indicate the proportion of amino acids from sow body mobilization in milk amino acids
“NRC (1998) {4 HIER4140E 15051, 3 NRC does not consider somatic histone mobilization

*EEE LA R A B - R H W (0.90%) 4 Assumine tvpical corn-sovbean meal tvoe diets are fed durine lactation(0.90%)



TEK -
Protein in Mammary Gland MAX

Fetal Protein Accretion
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Starch’s Difference TEK-MAX
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Effects of starch on AA TID

Qiuzhong Dai, 2005

Amino acids
Asp
Glu
Ser

His
Gly
Thr
Arg
Ala
Tyr

Meth

Val
Phe

Ile

Leu

Lys
TAA

RS diet
81.10£2.68b

82.13X2.27b
68.81X2.17b
74.38£2.80¢
79.22%£4.15

76.16£2.71 0
80.77£2.03 b
78.48£2.87

80.04X2.42 b
74.49%2.15b
75.91%3.41

80.36X2.48 b
70.22E2.48b

81.06£2.04b
70.69X2.57b

76.88£2.25b

Maize diet
88.86+2.402b

89.39%2.03a
80.49 X 1.94a
89.98£2.50b
76.26X3.71
82.10X2.42 a
93.45+1.812
79.62X2.57
92.79%2.172
96.211+1.92a
84.4313.05
87.87E£2.22a
86.38£2.22a

88.921+1.82a
90.43%£2.302

86.99*2.01a

Brown rice diet

92.95%2.402
94.00X2.032
85.8511.94a
96.211X2.50ab
83.90E3.71
87.18£2.42a
93.60*1.812
81.14X2.57
91.56X2.172
95.54%+1.92a
86.01X£3.05
89.57£2.22a
88.32%£2.22a

89.751+1.82a
89.58£2.30a

89.94*2.01a

Stick rice diet
89.05+2.68ab

91.70X2.272
79.63£2.172
103.42%+2.802
72.47%X4.15
81.35X2.71a
91.57%2.032
72.84%£2.87
85.79X2.702
91.18%2.152
79.4413.41
86.43E£2.48a
82.38+2.48

85.38 £ 2.04ab
88.62E£2.57a

85.25%2.25a



Lysina, mg/L
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100

Differences in Amino Acid Absorption

Portal Lysine Concentration
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TEK-MAX

Energy : Starch?
Ca/P : ?

Mineral: ?
TDF : ?

Yen, 2004
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Differences in the Absorption of Zinc from Different Ligands

* Blood flow: 1.38 & 0.23 L/min

35 2SS -wZM -+ZAA kT
3.0 - I\
,*
2.5
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-1.0

t

mg/min

= CAA
(Yen et al)

100 200
Min
Mateo et al., 2007. J. Anim. Sci. 85(51):155; Kim et al., 2008 J. Anim. Sci. 86(51):99

Infusion of
Zn sources

S W Kim, 2019, NC state university
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Basic Application



Standard 1 TEK-MAX

Chart 1 Major Nutrient Composition Index  T/CFIAS 0012018

Pigs at all stages (starter pigs+G-F) | ) # TEERRHEG
+nutriti0n Standard HH WA O e o - A
LN IR I kg-<10 kg 10 kgz~=<25 kg Mkp-<S0kg | S0kg-—<T5kg | TSkg-<ID0kg | 100 kg-HF
B 46 i ASL T 17 0-20.0 15.0~18.0 14.0~16.0 13.0-15.0 11.0-13.5 10.0-12.5
— - BEM Y% = 1.40 1.20 0.98 0.87 0.75 0.65
m {ZK e {;E Liifuli!'l'ae P = 0.39 0.34 0.27 0.24 0.21 018
nEmt. = 0.87 0.74 0058 0.54 0.47 038
Group St‘#‘tl.l.gﬁ.lq& s, = 0.24 0.20 0.17 0.15 013 011
HEmt = 0.90 0.77 0.63 0.56 0.48 0.42
Y% = 5.0 6.0 B0 1.0 10.0 10.0
.I.II. 'E—ﬂr_-"m < | 7.0 i 7.0 8.0 : 8.0 9.0 . a0
5% . {1.50-0.80 0. 600090 0.60-0.90 L1 0.55-0.80 01,500 80 0.50-080
% 0500075 | 045070 | 0400650 030060 | 025055 | 020-050
‘1?% " EE’& EHEﬁﬁaﬁﬁﬂ ﬂMTﬁ’u“; ) » ,A 0 30 1 .;m 0.30-1.00 0.30-0.80 | %.0.30-0.80 0. 30-0 80 0.30-0.80
T, RS W S T T ]
Formula feeds for starter and growing-finishing pigs '_’“f'.lll %%:K-.-t-;ur'_-..-f}—.—'r_fﬁ i Bl h':ir; A+ ol N P R S R R T B Y o D N A TR S A e e A
ks B S b 2 b T B R R

5 DR iEkR 3.5 Hygienic Index

W S GB 13078 (i, Comply with the regulatins of GB13078
4 R# 4 sampling
1% GB/T 14609 ) 158 .47 In accordnce with the regulations of GB/T 14699.1

5 WRAE 5 experinment method

Released on Oct. 26th,2018 Implemented on Nov. 1st,1018 51 EEER 5.1 Organic Inspection
IS BRI TS . RO SRl ETEROERE, P RAF. ERGRAEREE, it BN .
B R T
2018-10-26 £ H5 2018-11-01 &ﬁJ LI T e

b HoEE T W e 15 Published by Feed Industry Association in China5. 2 747 5.2 Moisture



Standard 2 TEK-MAX

Pigs at all stages+nutrition standards+Feedstuffs recommendations+Typical

X 85120

cesna formulations
PR S TR REMT LT 106.
1 - , i TICFIAS B001—X022
i A by i 474 mrRans
i y iy 4747 BEARPIRERAAERILE
4741 . FEEREZERMEEE Rl LR
T/CFIAS 8001—20: Chart 3 Major Nutrition Index for the Diets of Starter and Growing-finishing Pigs Chart 4 Major %utré%%nﬁli%d?:ﬁfﬁg% *l;) iets of Sows
3 % LHEARBEREEETSRAIER
Group Standards " I SR Y ikl
M8 A EiRus
Y kg~<10 kg|10 kg~<26 kg|25 kg~ <50 Rg |50 kp~<T5 ke| 75 kg~<<100 kg | 100 kg~ HE R =00 HEEE-0
sl 17.0~20.0 | 16.0~14.0 14.0--16.0 1] (L 0~15.5 1.0~14.0 | 10.0~13.0 EBEE 0.5~11.5 1L.0~16.0 16,0180
£ =" i W (SID M 2 2 an 2 T S p——— —— ™ o
SRAEQREHZ T BIREAHEAMTE | o - [ 11000261 4,20 (0065 40,85 00620 | 0.87.60.000 | 07 (0.66) | 0.65 (0.57) | | W (SIDMER) ¥ > 0.60 (0,55 084 (0.7 0.8 (0,70
W (51D 5 1 1 i BEE SDEER) N 2 0.1% (0.17) .25 (0.23) Q.21 10.19)
Specification of practice for the diversified diets with low protein EE- % ;t;. 0.38 §0.35) HETRLIN~| PEEREERRE S SR | 021 (008 1018 (0.15)
, : ' ' - : SER (SDAER) A 2 0.48 (0.4 {60 (0,55 .50 (0.46!
aned Jow soybemn meeal For pigs ¥ SR
H’: " L[ 087 fem Lot lesh 1aSelisn b osigan) | aar @Ay |08 0.9 || Gum (SORER) N 0.2 (0,11} 0,15 (0,141 0.5 (0.14)
l'= &= G s _.-.v. 1 A 5 il £ -T: : 4 I" : 1
* '!i avi ir 0. 24 00,300 NG90 T 18O AT (0dE0 | 0aas e i T (0020 | 0010 (0.08) 3 (SDFER) N : i il oo i
' BESE SDESZIE) M4 k- 0,34 (0.29 0,58 (0,49 0.5 0047 |
SR (SID co. WC| 3 W |0 B/ /& siro bl |Gk fo.% | oz c09m) | | sy 3 L
o A " | 0,50 co.28) bl efs —|Co.63/co/sgd [ | dheEko.lgy LTADR A2 (0.37) | | e imarigy > 160 180 . i
{ n ot FT R < - -
i:;m,ﬁmi 0.7 (0687 | 067 (0.5%) | 055 (O.51) | 0.40¢0.43) | 0.42 (0T | 0.36 (o3 ERATEN i e
i : c RGN = .5 1.3 ]
BTN = 5.0 6.0 8.0 B0 10.0 10,0 :
—r ~ - = - o - B/ 0.50~0. 0.65~0.80 0.60~0, 85
Y = 7.0 7.0 T.5 1.5 1.5 7.5
i 500, . 600, B0~ 55~ 500, 500, A2 0. 400,55 0. 50~0. 65 0.50~0. 78
Released on Apr. 13th, 2022 Implemented on May 13th,2022 i ottt i e i ok i e =
a®'N 0.50~0.7 | 0.45-0.70 | 0.40~0.85 | 0.30~0.60 | 0.35-0.55 | 0.20~0.50 | | MirA (ARt A 0.30~0. B 0. 30~0, 80 0,300, 80
ST A il ::::Irdr;ﬁp 0.30~1.00 | 0.30~1.00 | 0.30~0.80 | 0.30~0.80 | 0.30~0.80 | 0.30~0.80 || *EFEERNSETUREERRARGERLSRELFNIRIRYSE: DEREIARRERUSRE
fz”—i‘:ﬂ# RO ARER BUNRERUNL LA RINS A S, DA RENGERLRAEE, & || & BEFRRETREEIRFERN.
PR TRBE  Es GG HES R RN K. ' BRSEESAETHRELES.
'ERETRCESE T AREErEN.

Published by Feed Industry Association in China
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Standard 2 TEK-MAX

Feedstuff Recommendations 19 kinds of protein feedstuff

& 5
[J
CE Y 3 = = -
17 kinds of energy feedstuff KORARE | 10 10
Chart 1 Recommended maximum amounts of non-conventional feed i 10 10 ] )
ingredients in diets for é)igis'at different glafsiolo ical sta%es ) FEEE i 10 10 10 10 10
=1 EHTEEENEE RS ES ERSHR 5 %% —
T o i 10 10 10 10 10
;. {73 SEWIEW i PR
mg = - - B al iﬂﬂjﬂ ! = 2
3 hg—= Il.'lh.g] 10 kg—~<25 kg | 26 kg—~<50 kg I 50 kg~ HE SRS ] Fod R s 5 10 20 20 20 20
- T ER
ER
SRS 40 i0 &0 B0 Bl 60 e z = 10 10 10
b 6B 5 5 10 10 0 10 WIEF{R ' 5 10 15 15 10
wE - 10 30 a0 4 20 YER E 10 10 a0 a0 10
fd 10 50 80 80 H0 | i 10 10 10 15 10
aiw 25 80 80 80 B 50 BEirin 10 10 . = ¥ 5
ERN 15 25 25 25 B 20 i ﬂ..ﬁ % 30 E
L4 | ] 30 30 10 10 > - -
3 a3 1 B
A b 16 30 ki) W I ‘ 1
P P 0 5 a L ¥ - 10 15 15 15 15
F - 5 10 10 50 10
LB 3 - - 15 15 10 5
£ 4 5 i0 16 16 5 T : 5 5 * "
¥ 10 10 &0 0 &0 &0 ¥y 15 16 5 5
HWE 10 15 20) 20 30 30 TR EE - 5 5 5 5 5
R 4 i5 80 80 80 80 EERN 10 20 20 20 30 15
B Tk 10 10 40 40 40 40 R ~ 5 15 15 15 5
hER 2 = - = i . 1. 3SR S .
x 5 0 0 40 40 30 fo i Sl
= = 3, “-" BETEEEHEERTSHE.

Soybean meal use limit in diets for different physiological stages of pigs % 2 Eﬁzﬁ IEJ E}EMEE E ﬁ ':F E *El‘fﬁfﬁ EE E’ BAr 7%

(I8 EkHIRE B34
Soybean Meal 3 kg~<10 kg|10 kg~<25 kg|25 kg—<50 kg|50 kg—<75 kg|T75 kg—~<100 kg|100 kg~ HE | iR | 7 %

Limit 15 16 13 10 8 5 8 16




Standard 2 TEK-MAX

Typical Formulations

Chart A1 Typical Formulations of Diversified low-protein and low-Soybean Diets for starter and Growing-finishing Pigs

AT . SHEAPEKEIFESEIHE T{EHRALES i
E 13 SENER
Bhe—<10kg | 10 kg—=<25 ke | 25 kg— =50 kg | 50 kg—=<75 ke | 756 ke—-<100 ke | 100 kg— tH#2
TR 6. 35 18 68 50.98 45.29 45. 49 38. 36
| T 26. 18 18. 50 . A - - Chart A2 Typical Formulations of Diversified Low-protein and Low-soybean Diets for Sows
e 5. D0 . 00 8. 00 800 10, 00 10. 00 _ _
T - . T oo 00 0 m—— xA2 BREEARTNETLERATRES B %
L EE - 5. DO 6. DO B 0D 13,44 i R a T
[T - 3.00 4.00 5.00 5. 00 5.00 e reTrTr=— . MY
HEAH=90 RN =90

R 4. 00 &, 00 5.00 6. 50 6. 50 8,100
B e 8. 00 - = = = = i - 5.00 6. 00
i i 500 - x > £ AR 20. 00 10. 22 5.72
£ By 300 2.00 e

4. 06 7.58 16. 00
755 9 . 3.00 1.00 J = / K8 ;
Ll G LCET i KM 15. 00 10. 00 =

= - - 5. 0O 6. D .73

TiE W F ] 10. B9 5. 00
o : ol 3.9 0 e d SR BT 3.00 3.00
RxHRE - — 2,00 3, 00 3. 0D <, 00

. 2. 3.
AEEES 2,00 2.00 2,00 i i e »
G = e .00 3 91 3 08 ., 2§23 o] 1.39 2.00 3.00
Ao Al 2. 00 1. 50 1.00 1.00 el = = 2.12
B T LR S TR R 1. 00 1.00 1. 00 L. 00 1. 00 1.00 S A S 1,00 1, 00 1.00
o} 1.2 1.24 0. %3 1.01 0.94 0,91 p=rey 054 ot .11
REEY - - 0. 98 0.43 0.27 0.0 i .
RW S 0. 95 0.93 - - . - WRE 0.74 113 1.58
W 1. 00 - - = - ELA ] 0. 40 0. 40 0. 40
- R 0. 30 0.30 0. 30 0. 30 0.30 0.30 L- A L 0. 18 0,23 0.26
- R A 0. %0 0.92 0. 75 oTT 0. 66 0.56
DL- 0. 41 0,32 0. 26 0.23 023 0,19 DL- SR E %50
L- 50T 0. 36 0. 31 0. 022 022 0.18 L-HER 0.10 0.15 0.08
L-& HiR 0. 07 0. 08 0. 06 0.07 0.07 0.06 L-f& 88 - 0.03 0.03
L- S0 Em 0. 32 0.25 0. 17 0.15 0.13 011 LS 0. 02 0. 09
L~ 0. 26 0.07 0.01 0. 05 004 T e
CEET 0. 16 0.15 0.12 01z 011 0,09 ~" ETART A,
= T AN




TEK-MAX

Model Selection

* Breeds, production purposes, and feeding stage divisions...
* Product Performance: ADFI, ADG, F/G...

* Product Quality: lean percentage. quality...

e Others: cost. mmmnunity. philosophy...



Influence of Litter Size on the Performance of Lactating Sows and Piglets TE K- MAx

parities 1 2 3 4 5 r value
sows number 64 65 54 42 26 —-
ADFI, kg/d 5.79a 6.52b 6.67" 6.71b 6.70b < 0.01
Primary weight, kg 22474+  250.98>  274.84c  286.43¢ 29438«  <0.01
weight loss, kg -14.80 -16.85 -15.82 -17.10 -17.10 0.94
Backfat loss, mm -3.22a -2.65ab -1.79b -2.00a2b -1.50b 0.06
loss of eye muscle thickness, mm -3.25 -2.17ab -3.482 -1.92ab -0.94b 0.15
Weaning-estrus interval, 184 pigs 5.642 5.22b S5.41ab 5.20b 5.17b 0.06
live births 11.30 11.25 11.26 11.55 11.85 0.94
stillborns 0.91 0.89 1.00 1.10 1.42 0.50
mummy 0.26 0.18 0.11 0.31 0.27 0.42
Gestating piglets/sows 11.16 11.22 11.28 11.33 10.88 0.44
Weaning piglets/sows 10.282b 10.422 10.32ab 10.09 10.522 0.16
Loss before weaning, % 7.84ab 6.592 7.44ab 9.34b 5.74a 0.20
Primary weight of piglets, kg 1.57a 1.77v 1.74p 1.60ac 1.692bc < (.01
Average daily weight gain, g/d 204.56*  234.44° 242.57*  270.01¢ 253.37b¢ <0.01

Final weight of piglets, kg 5.72a 6.29» 6.45b 7.00¢ 6.68b¢ <0.01  Zhu zhengpeng, 2010




Growth performance Barrows Giles SEM Probability, P < I E k - M A x

Sex Difference Pigs, o 980 Lo1s

Preweaning ADG, Ib* 0.52 0.52 0.01 -t

Initial birth we, b 3.51 3.50 0.01 -

Weaning age, d 25.09 25.06 0.44 -

ADG, b
d0tod22 0.73 0.76 0.03 0.0001
d 22 o 44 1.40 1.39 0.07 -
d0rod44 1.06 1.08 0.02 0.06
d44to74 1.63 1.50 0.04 0.0001
dO0tod 74 1.29 1.25 0.02 0.0001
d 74 1o 156 2.02 1.80 0.03 0.0001
d0ro 156 1.68 1.54 0.02 0.0001

[tem Barrows Gilts SE P-value

Growth performance (d 0 to 82)

ADG, kg 10T 1:00 0.01 0.01

ADFI, kg 2.88 2.60 0.05 0.01

G:F 0.37 0.39 0.00 0.03
Carcass characteristic

HCW, kg 96.1 91.6 1.9 0.04

Yield, % 72.7 72.8 0.3 0.72

Last-rib backfat, mm® 25.9 21.8 1.5 0.04

10th-rib backfat, mm” 20.1 16.0 0.9 0.01

Loin depth, mm® n7.9 58.2 1.9 0.01

Lean,” % 53.6 56.4 0.6 001 KSU, 2012




Scientific Stage Nutrition and Feeding

Physiological features
nutrition requirements

Economic factors

6.5
6.0
2.
5.0
4.5
4.0
= P
3.0
2.5
2.0

SID Lys:NE, g/Mcal

6.5
6.0
55
5.0
4.5
4.0
3.5
3.0
2.5
2.0

SID Lys:NE, g/Mcal

1-PHASE

20 .60

100 140 180 220 260
BW, Ib

3-PHASE

20 60

100 140 180 220 260
BW, |b

SID Lys:NE, g/Mcal

SID Lys:NE, g/Mcal

6.5
6.0
< P
5.0
4.5
4.0
3.5
3.0
2:5
2.0

6.5
6.0
5.5
5.0
4.5
4.0
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3.0
2.5
2.0

TEK-MAX

2-PHASE

20 60 100 140 180 220 260
BW, Ib

4-PHASE

20 60 100 140 180 220 260
BW, Ib



TEK-MAX

Results of a Low-protein Study in Sows

SID Litter  Piglet SowBW Sowfat Sow
CP, SIDLys, SIDThr, M+C, SIDTrp, gain, ADG, loss, change protein
Study % % % % % kg _g/d g/d A A
Manjarin et al,, 2012 17.52 1.1 0.69 0.55 0.21 1.71 214 228 - -
13.53 0.85 0.53 042 0.16 2.26 282 232 - -
Huber et al,, 2015 17.62 0.74 0.59 0.50 0:18 1.86 186 414 - -
14.63 0.74 0.59 0.50 0.18 2.18 221 433 - -
Huber et al.,, 2015 16.03 0.74 0.59 0.50 0318 2.32 238 143 -0.1 +0.2
15.70 0.74 059 050 018 2.53 256 176 -0.2 -0.8
14.29 0.74 Q.59 050 L8 241 243 190 -0.1 -1.2
13.22 0.74 0.5 0,50 618 2.60 260 285 -0.2 -2.7
Chamberlin et al., 2015a 17.16 0.78 0.53 .48 0.18 2.53 262 270 - -
14.79 0.78 0.49 0,42 0,15 2.64 278 413 - -
12.56 0.78 0.49 0.41 0.15 2.56 258 358 . -
Chamberlin et al, 2015b  17.162 0.78 0.53 0.48 0.18 2.60 265 500 -0.06
12.562 0.78 0.49 0.41 0.15 2.80 279 300 -0.13
17.163 0.78 0.53 0.48 0.18 2.40 244 700 -0.15 -
12.563 0.78 0.4% 0.41 0.15 2.30 238 800 -0.10 -
Zhanget al, 2018 18.74 0.90 0.61 0.54 0.21 243 251 62 -0.054 +5.46

13.78 0.90 0.58 0.49 0.17 2.56 255 395 -0.175  -11.26




TEK-MAX

Factors affecting the effect of low-protein diets on production performance

* Costs "remain high"

.'qg) * Reduced production performance
S _ + Decline in slaughter quality
s 2 * Decline in reproductive performance
D)
oo+ Selection of models/standards: Production performance,
I Immunization, meat quality ...
;:3 e Database: NE. SID AA ...
= i Staging and Nutritional Refinement
)
S 9 ¢ Feedstuff selection and quality
G

* Feeding program and feeding management



TEK-MAX

Basic Operation



TEK-MAX

Establishment of a Prediction System for
Evaluating Effective Nutrients in Raw Materials

« GE-DE-ME-NE
 CP--SID AA

e |deal CP--Ideal AA
e TP-aP

* MAFIC

« CVB




Graded use of feedstuff TEK-MAX

. Corn: origin,bulk weight,toxin...

. Soybean meal: Origin, technique, crude fiber. ash... .

Warehouse palletizing management
— acuurate testing

— graded palletizing
— graded formulations
— batch application
sample moisture crude  crude  crude
feedstuff tons location condition testing I ash fiber
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TEK-MAX

Correct Amino Acid Detecction Method

SAA onidation nyarotysis__ Aiedhydrolysis__ IDAFE,
Met 0.17 0.14 0.03
corn Cys 0.18 0.14 0.04
— Aicd hydrolysis: Other AA Met 0.19 022  -0.03
— alkaline hydrolysis: Trp wheat  Cys 0.30 0.24 0.06
Met 0.5% 0.35 0.25
— Oxidation hydrolysis: SAA soybean meal  Cys 0.66 0.38 0.28
Met 0.69 0.41 0.28
rapeseed meal Cys 0.91 0.43 0.48
Met 0.60 0.43 0.17
cottonseed meal Cys 0.74 0.47 0.27
Met 0.63 0.36 0.27
DDGS Cys 0.57 0.29 0.28
Met 1.43 1.30 0.13
corn protein meal Cys 1.07 0.49 0.58
Met 0.89 0.98 -0.09
meat meal Cys 0.62 0.25 0.37
corn: 10 samples; wheat: 10 samples; soybean meal: 10 samples; cottonseed meal: 10 samples; Met 155 184 _0.29

DDGS: 10 samples; rapeseed meal: 13 samples; meat meal: 4 samples; fish meal: 9 samples

fish meal Cys 0.55 0.36 0.19



Feedstuff quality and selection

IOWA STATE UNIVERSITY

Extension and Outreach

UIUC

Alternative Feed Ingredients for Swine Rations

Introduction

Increasing feed grain and supplement costs, along with the potential for feed grain inventories to be completely
depleted due to increased demand. are significant issues for producers in the pork industry. Feed costs have
historically represented 65 percent-75 percent of the variable costs of swine production and are even more now
for many producers. As a result, feed costs play a major role in determining the profitability of a swine
enlerprise,

While corn and soybean meal have been industry standards for supplving energy and protein, there are many
suitable alternatives that meet nutritional requirements while reducing the cost of the ration and these may be
in¢luded cost effectively as demand for corn and soybeans increases or as actual inventory shortages develop.
Energy and protein are the main nutrient components in a swine ration. Grains such as corn, barley, wheat and
oats have traditionally supplied energy, while protein has come from meals produced from oilseeds such as
soybeans

Price relationships vary greatly depending on seasonal variability, global and local markets. Pork producers
must be able to evaluate the cost effectiveness and nutritional value of various feed ingredients in order to
supply @ nutritionally-balanced diet at a minimal cost.

Least-cost computer ration formulation programs are available to design rations that meet minimal nutritional
requirements for the least cost. Feed manufacturers and producers should use these programs effectively to

_purchase and maintain inventories of ingredients. Many producers do not have the storage or processing
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- Protein Sources for Swine Diets

The main plant protein sources for swine are saoybean Pigs have a transitory by persensitivity reaction to
meal, canola meal, sunflower meal, cottonseed meal, and soybean meal induced by allergenic proteins, namely
field peas. Animal protein sources such as spray-dried glycinin and B-conglycinin, and indigestible
blood products, meat and bone meal, and fish meal also carbaohydrates of soybeans. Pigs experience a perled of
can be used in swine diets, The mast common pratein poor nutrient absorption and low growth performance
sources used in swine diets are discussed in this fact following the first exposure to a diet with high amounts
shieet. of soybean meal {Li et al, 1990). The effects are transitory

and pigs develop tolerance after 7 to 10 days (Engle,
1994}, To alleviate the effects during this period, pigs are

Selection of protein sources gradually acclimated to diets with increasing amounts of
soybean meal after weaning. Furthermare, soybean meal
The decision of selecting a protein source for swine can be further processed to remove the allergenic
diets must consider many factors, including amino acid compounds and improve the utilization of soy proteins
profile and digestibility, energy content, presence of by weanling pigs (fores et al., 2010).

anti-nutriticnal factors, variability in nutrient
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Product Operation

TEK-MAX

product development

product function
development

product formulations
design

feedstuft selection

quality and safety

product processing

product tracking
improvement

marketer

marketer
dietitians
dietitians+purchaser

quality controller

dietitians+producer

marketer+quality
controller+dietitians

marketer
marketer
dietitians

dietitians
quality controller

dietitians+producer

marketer+quality
controller+dietitians



TEK-MAX

Harmonization of product standards
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TEK-MAX

Product Manufacturing and Operations

* product design value = Enterprise filing standards = label standard
= standards of finished product

o nutrition quality control quality control production



Staging and Cost Optimization

formulation/ feed number

TEK-MAX

types i _*#ﬁd -2 | RHES | AR | A2 B3| AR
B/ s YX001 | YX002 | YX003 | YX004 | YX005 | YX006 | YX007 | YX008 | YX009 | YX010 | YX011
Days of age Hi, d 21-27 | 2737 | 3851 | 52-70 | 69-82 | 83-94 | 95107 | 113-126 | 127-143 | 144-164 | 165-182
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Reproductive Performance of Sows

TEK-MAX

feedstuff month number weaning weight per  average weaning weaning survival ammonia

number litter, kg weight, kg rate% concentration, ppm
common# 2 20 79.3 7.45 90.6 7.2
biological# 2 20 80.6 7.60 91.4 5.3




The Reproductive Performance of Growing pigs TEK-MAX

Assessment Regular Group Experimental Group
standards

heads/group 90 90

days 30 30

initial weight, kg 39.561+1.73 38.591+0.86

final weight, kg 59.05xX1.07 59.12+1.27

ADFIL, g 132020 b 136010 a

ADG, g 650x20 680X20

F/G ratio 2.04%0.08 1.98X0.04




Sancai Swine Farms at Harawusu, Zalong, Tiefeng, Qiqihar, Heilongjiang Province
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ppm The removal of ammonia gas test for pigsties for gestating sows in Sancai pig farm in Qiqihar
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TEK-MAX

Communication Generates Value

e external VS internal

e productVS profit

» g00d product # good production
performance # good customer
profitability

e enhance the communication with

marketer

UV CrVxComV = RV

UV = Understood Value means that we understand the
value from the customer’s point of view, including dimen-
sions of financial, psychological and time value.

CrV = Created Value in a solution represents a superior
level of performance. The value package created meets
the customer's requirements or expectations and is de-
livered through product quality, service quality and total
COSL.

ComV = Communicated Value ensures that the value
delivered is rccugni'z_:cd and ;lpprccia[cd by key customer
CONtacts.

RV = Recognized Value is value that is recognized by a
customer. If the customer does not recognize the value,
then value does not exist. Crearting and keeping a cus-
tomer can only be achieved by attaining recognized value
in the mind of the customer.



Future Outlook

Perception of basic research
Refinement of basic applications

Trade-offs in basic operations
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