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Kaentawan (Jerusalem artichoke) in Animal Feeds
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Abstract

Kaentawan or Jerusalem artichoke (JA, Helianthus tuberosus L.) is a tuberous annual crop of which
tubers are rich in fructo-oligosaccharide (FOS) carbohydrates in the forms of inulin and fructans. The FOS are not
digestible by the animal digestive enzymes but are readily digested by the beneficial microbes in Gl tract. Feeding
FOS to animals suppresses growth and proliferation of the GI pathogenic bacteria but stimulates growth of
health-promoting microbials with beneficial implications for host health. Feeding FOS from JA to animals helped
improve gut health by balancing microbial population, lowering intestinal pH and stimulating development of gut wall
resulting in improved absorption. Feeding JA powder at 1% of diets to post-weaning, growing-finishing pigs
improved body weight when compared to the controls and improved efficiency of feed conversion ratio (FCR) by
21.8% (P<0.05). Supplementing FOS and inulin at 1% of layer diets reduced yolk total cholesterol and yolk
cholesterol concentration (P<0.05). Supplementing short-chained FOS at 0.10% of diets increased egg weight, egg
mass and improved FCR when compared to the controls (P<0.01). JA could be used as growth promoting
supplement in animal feeds in place of antibiotic growth promoters. Its growth promoting effects are accomplished
by suppressing pathogenic microbes, balancing gut microflora and gut environment leading to better gut health,

nutrient digestion, absorption and ultimately to better performance.
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Fig. 1 Structure of inulin Source: http://nl.
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Table 1 Effects of dietary supplementation fructo-oligosaccharide from Kaentawan on pig
performance.
FOS Initial Final ADG Weight Feed FCR
(%) weight weight (kg/day) gain intake
(kg) (kg) (kg) (kg/day)
Age 28-56 days' (Farnwort et al., 1995)
0 8.33 14.62 0.225 6.29 0.842" 3.742
1 8.07 14.39 0.226 6.32 0.843° 3.730
3 8.75 14.92 0.220 6.17 0.888" 4.036
6 8.20 14.11 0.211 5.91 0.775° 3.673
Age 35-70 days (WAW, 2546)
0 6.75 18.73 0.342 11.98 0.580 1.695
3 7.25 20.20 0.370 12.95 0.550 1.486
6 6.99 19.95 0.370 12.96 0.570 1.541
FOS 1% 7.20 17.86 0.305 10.66 0.480 1.574
Antibiotic 7.18 20.43 0.379 13.25 0.570 1.504
Grower: weight 30-70 kg' (7n3uins, 2545)
0 - - 0.509" 1.59" 3.124
1 - - 0.676" 1.65° 2.441

' Mean values in a horizontal row with different letters were significantly different (P<0.05)

Janssens and Loo (2006) 814919371847%
NAN1INARE4UAY Chen and Chen (2004) L&
Chen et al. (2005) /1. TuWynlaledlnusaanslsd
uazwioduydu 19 luemaslald wudn 1K

a U:id “o/ s 1 :) as
HARRAMING Wninby 3y v8 wazdaIng
4 Y
auNan aawa tnavealulddnaslaSouioy

NUN§uAILAN (Table 2)

Gill (2005) T8 AsIRLITUNaRBIVE
Beghin Meiji lutszinam3sia  NAnwRavaIny
v Surynlaledlnuonanslsd 1w (shortchain
fructo-oligosaccharide; scFOS) 32U 0.10%
Tuownslnld "uWug Hy-Line Wos 91waw 252
as A s 4 1 A | s
@ ey 20 “desh wudn Gadnuuandenn
lun1g 8@ (P<0.001) w893z NS wnglE

879%1T 17akY waziwinta (Table 3)
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Table 2 Effects of dietary supplementation of oligofructose and inulin on mean eggshell weight
percentage, eggshell breaking strength, yolk weight, yolk cholesterol concentration, and yolk

cholesterol contents in hen’s eggs.

Parameter Control Oligofructose Inulin

Eggshell weight percentage (9%/egg)’

Day 7 8.66" 8.77" 8.90"
Day 14 9.03" 9.31° 9.30°
Day 21 8.68" 9.29" 9.34°
Day 28 8.81" 9.09° 9.19°
Overall 8.79" 9.11° 9.18"

Eggshell breaking strength (kg)1

Day 7 2.02" 2.04" 2.01"
Day 14 2.00" 2.09° 2.13°
Day 21 2.05" 2.24" 2.19"
Day 28 2.01" 2.21" 2.23"
Overall 2.02° 2.15 2.12
Yolk weight (g/egg)?

Initial 16.66" 17.68" 17.55"
1% week 16.83" 17.48° 16.01°
2" week 17.02" 16.82" 15.95"
3" week 17.95" 16.78° 15.87°
4™ week 17.59" 16.51" 16.75"

Yolk cholesterol concentration (mg/g)*

Initial 14.03" 14.00" 14.03"
1" week 13.09 10.19° 10.27°
2" week 12.70" 10.28° 11.67°
3" week 13.22° 11.41° 10.97°
4™ week 11.32° 9.16° 9.16°

Yolk cholesterol content (mg/egg)*

Initial 247.77" 247.52" 246.23"
1" week 221.03° 178.12° 164.42"
2" week 216.15" 173.04" 186.10"
3" week 237.30" 191.46° 173.07°
4" week 199.12° 151.25" 153.37

“* Mean values in a horizontal row with different letters were significantly different (P<0.05)
! Janssens and Loo (2006) adapted from Chen and Chen (2004)
* Janssens and Loo (2006) adapted from Chen et al. (2005)
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Table 3 Effects of supplemental scFOS during the first period of lay.
scFOS P
Control 0.10% values
Number of layers (20 weeks) 126 126 -
Mortality (nb of layers) 4 2 -
Number of eggs produced (for 32 weeks) 22,929 23,003 -
Mean rate of lay start (%) 92.1 92.5 NS
Mean rate of lay end (%) 92.7 93.3 NS
Feed intake (g/day) 100 100.6 NS
Egg mass (g/day) 58.0 60.5 <0.001
FCR (kg/kg) 1.72 1.68 <0.001
Egg weight (g) 62.5 64.5 <0.001
Dirty egg (%) 2.5 1.5 0.005
Broken eggs (%) 0.4 0.9 0.028

Source: Gill (2005)
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WU N3 %qunImIaﬁImLmﬂm%VL‘iﬁ w8z BMD

¥

| A A o \
atatdpluanis  wnInaaLTada UL uas e

D

A A Py o | A o |
WalSouifisuiunguaiugu uazifisiungud
v Sunsngnlaledlnuaaaniladiouriu BMD il
PInAeukTL W I NUSHUARLUNY WU NS
v Sudynlaledlnuaaanilsdednadon e
am?aiuLuadﬁmﬂsmnﬁauwﬁl,ﬁu"l,é’ﬁﬂﬂdmﬂmjw
atislafiaw TianXing et al. (1999) + Tungnla
ToRlnuaaashadluIsdu 0.25, 0.5 WZ 19 Lu
IANTIANIZNG YINNITLRBY 15-65 4 WLIN
ﬂéi&lﬂ’lﬂﬂ&lﬁﬁ@]i’]ﬂﬁ‘i@]’]ﬂﬂdﬁd 159 _9n3Imn
nguNINaReY JassaNndenguL Juninlaled
6 as £% A & 1
Tnuaaa3had 1% wazdaInIviad Uﬂm\ﬂuﬂﬁ\}‘&l
,2( 1 a s d! va o wa a
igwdnaiu asldlinauushldiinng Sunn
Taloalnuraa3hsaluszdy 0.25-0.50% buan
azlfuadide uTInuznInAaLlieifiouiunga

AW (Table 4)

6. wazaswgnlaloslnusaailsdaants
doaldvaslnauzuazsyaulnausluys “ad

Russell et al. (1995) ansnnstesldues
an v s.8 Alaniu 1+ Juwynlaledln
wrAAN3lIANTZGU 0.75, 1.5 NIN/EI/TU WA

s s as 1 as ad [ [ 6
1.5 N3N/@2/3% WU Taue arsurfeand
50 Wn./nN. wazaalilasdaine 200 un./nn.
TauTaudusnod wuin Suwilsunsdesldues
"LuimLw”ﬁuluﬂ&juﬁ”lé’%uﬂ;nimiaﬁiﬂLLSﬁﬂ
a13h36 luaandenn Russell et al. (1998) £59
rimanaseamstlenldlugn NImEnaAY 8.9
Alansu 1 Junynlaledlnuaaaniladnazeu o,
0.75, 1.5 NIN/@/7% WA 1.5 NIN/G/ I
1 as ad [ [ 6
FwnupUTmzansuniaand 50 an./nn. was
aatioSdase 200 un./nN. WU Huuwdlin

nadeulévadlulasian siufis ses lugn ns

Table 4 Effects of supplementation of fructo-oligosaccharide on broiler performance and health.

FOS Body Feed:gain Bodyweight  Mortality Diarrheal
(%) weight (g) (2) (%) (%)
TianXing et. al. (1999)
0 1407 2.57 - 15 15.6
0.25 1452 2.40 - 4 4.9
0.50 1511 2.24 - 4 1.5
1.00 1454 2.38 - 8 10.2
Waldroup et. al. (1993)
0 - 1.97 2249 2.66 -
0.375 - 1.94 2294 4.67 -
0.375+27.5 - 1.96 2265" 3.33 -
BMD - 1.96 2202° 3.83 3.83

“* Mean values in a horizontal row with different letters were significantly different (P<0.05)
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mﬁuﬁl@’ﬁumﬂ %wW;nImIaﬁImwmm%"Li@? 1.5
ar ar ar 1 ar ad I3 |4 [
n3u/61/9% wnupjFuzaniunieond was
aoli/asdaLne Lﬁmﬂ%'mmﬁmuﬁumjwmquﬁ
Santesle 83.49 (P>0.05) wanannii Houdijk
et al. (1998) AN®INTL %quﬂI@Iaﬁimmﬂ
fd' as ar a ar
A5l3dNTzeu 7.5 was 15 nSN/Alansy 01w
donatenldvaslnruzlu nagu Afiwin 1s.6
Alansy Uuwszpziaan 9 Uik wudn Swudli
A o 5 A a A o |
289 \'1LL%GI%H@&@WH@JLNE‘JLUSUULYIUUﬂUﬂQM
g (P>0.05) lufldan Houdijk et al. (1999)
ANHINAVDINTTL %qunImIaﬁImwmm%"[‘i@?ﬁ
26U 6.8 KA 13.5 N3N/Alansy awIIdaNs
dovldvaslnauslu N30 57 U Nfiwin 15.9
Alansy wudn lufernuwandraiwuesszeu
lihs@ulugs uazmstenldlusnl“&n (P>0.05)
He o - -
UONINNRIIANHINAVDINTTS squﬂImIaaIﬂ
wrAA3LIANTZAU 10 WAz 40 N3N/AlanSN 8T
somsiaddlugn N0 38 U wWHNLeAL 10.4
Alansy wui laufeuwandrsuasniseesle
vaslnzuz (P>0.05) uaduwlituvasuIunmys
ﬁ’ﬁmhﬂaaﬂuw:ﬁﬂ?mmﬁaUﬂiﬁﬂq’wmuqu

(P>0.05)
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,2{ a 1 a
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