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Hiroshi Uepa™ : Growth-Depressing Effect of Alfalfa Leaf Protein Concentrate

and Physiological Action of Saponins in Chicks

Abstract

The green crop fractionation was planned to use feedstuff efficiently by separating plant materials into
two fractions; water-soluble protein fraction (leaf protein concentrate; LPC) as protein source for mono-
gastric animals and fibrous residue as energy source for ruminants. However, feeding LPC prepared from
afalfa severely depressed chick growth rate. This adverse effect was attributed to the anorexia due to alfalfa
saponins. The bitter taste of saponins was considered as factor suppressing the appetite, but a series of
experiments has suggested that saponins impair physiological functions of animals by interfering with
membrane sterols. The nutritive value of afafa LPC was improved by adding cholesterol, but blood
cholesterol concentrations were not elevated. Alfalfa saponins partly accounted for the hypocholesterolemic
effect of the LPC.
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Table 1. Chemical composition and nutritive values of some feedstuff

Moisture  Crude protein Crudefat  Crude fiber ME
(%) (%) (%) (%) (Mcal/kg)

Pasture

Alfalfa 79.0 5.7 0.7 4.8 -

Italian ryegrass 83.7 3.0 0.8 3.2 -
Conventional feedstuff

Fish meal 7.6 53.5 12.9 2.1 2.53

Soybean meal 11.7 46.1 1.3 5.6 2.39

Rapeseed meal 12.3 37.1 2.2 9.7 1.69

Corn 13.5 8.0 3.8 1.7 3.27

Grain sorghum 13.2 8.8 3.2 1.8 3.22

Wheat bran 11.3 15.7 4.0 9.3 1.97

Alfalfa mea 9.3 17.5 3.0 22.4 1.39
Leaf protein concentrate (LPC)

Alfalfa LPC 6.0 57.2 12.2 0.6 3.32

Italian ryegrass LPC 5.5 57.9 11.8 2.1 3.41
Purified feedstuff

Soybean protein isolate 5.8 84.5 0.2 0.1 3.83

Milk casein 8.8 89.2 0.2 0.2 4.10

Adapted from Standard Tables of Feed Composition in Japan (2001) and Ueda et a. (1986).
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Fig. 1. Production of leaf protein concentrate (LPC) in
green crop fractionation.
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Fig. 2. Growth performance and blood components in
chicks fed a diet containing ladino clover leaf
protein concentrate and graded levels of me-
thionine.

Ohshima, 1983).
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Y= VEMZ, TONEREZEREELFIND
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Fig. 3. Structure of alfalfa saponin containing medicagenic

acid as sapogenin.
Sapogenin combines with three sugars at C3.
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Fig. 4. Body weight gain and feed intake in chicks fed
graded levels of tea saponin with or without cho-
lesterol in chicks
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LFHAEFT THL2IZEIN TR W, RS = 250
IWEND V) HEIZ VDT (Priceet a., 1987),
M % A L CERHFIRKZ R T 5 &) iRk %
Wy,
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TBH7)V—T4LdH 5 (Cheeke, 1980). FEDICEHED
REZbb, Fo—420L) LEAME 2 ST 5.
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P, =T M) DOLDIRED L FRMOE)) & F T
TdH b &) FEGEIEZ 2 v (Mason and Clark, 2000).
TR OBPGAEE T, AR SIS X = —
&0, 1%L FEEICS5 25 L, 7y M
Fo— ARIME R Z 22 IS8T 5 (Cheekeet dl.,
1978). —J7, =7 b CTIXM AR 2RI D
SEDRETIE R {, BRI T BESHENT v P LD
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FRHERCE O T IR DAL O R T2 5 L Tw b
L EIRT.

P R Ty | N BAR T = R O T R o N
91T, e FOZEITHEFRET S &, ﬂﬂ#%%m
W L, mifliafE A2 SHLLEfITAZ L TE %
w.saam%%mmﬁﬁiiéahaﬁtf*;b
%, AIHICHS LR E K-> Tnb 2 L xR
¥ (Fig. 5). Ly B H K= ZHEIZ2 %RINT 5 &
BEMEZEL D25, KPRV ERUT LD IZ, 5l
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Fig. 5. Delayed crop emptying due to saponins and its al-
leviation by cholesterol addition in chicks.
Chicks were force-fed 12 g of experimental diets,
and crop content was measured 2 h after feeding.
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EOERENT vy PTHwESINTEY (Johnson et al.,
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&7 oL, 73 BHBROEREZBE L Cb i
1551213 EL Lh o7 (Uedaet ., 1995 ; Ueda and
Fukui, 1996 ; Ueda, 1997). &+ L A, KE % ¥ X7 EHD
—# DL NIEFER LMK T I BRAW TRE
THE, MiEa VAT —VETIER b S Z L
Mo, ¥ N EOMEN ST AR AT
(Ueda and Fujisawa, 1997 ; Ueda and Kuroki, 2000).
EBRICKRGE Y Y0 R Ta T T =X TIKRG#HL,
TEALER & ATHALER IS LC T v bR e FITHREGT
5L, ANHALE SR IIE 2 L AT a0 — VEEFER %
/A9 (Sugano et a., 1988 ; Ueda, 2000 ; Ueda and
Kuroki, 2000). &+ oOia, fEHhos €S v E=
AEINLTY, MBI L ATa—VIdEdb T4, 20
WBAETYH, WEA U ENKRGET B LR LbNIAS
(Ueda and Yokoyama, 2001).
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C OMWPMALNT — B HER 1B U728 L W ElRHE
L, A VI E, WEh R ERZICwE
M, L L, 2013 E A SIEgkEN 23 R H
ENDZERLHAEY, WFEIMEL T 26134
v, BHELTROL I G I ENEZLNS,

O DOHFEAT X, KEAARPYETIID LD
REWERZ S OEHAOHBHER LR T2 5 E LT
b, FNOREETHI LIIHL TR W, LPC b5
DThb. LPCIE, MiFI VAT — VETEHE
W IiEE b 2725, ThEe N TIlHHT L7012
ERAESE S OB DS R 5.

Q—#ICKFHEFIZT A M BV E WIS E 5
A5, LPCHHZEIZBWTY, IR EEUE T £
VEF—FWHETSH (Fg.1). T/, Z7U—rVa—2A
Moy YN EERBEWIEE (200 hs T T v
Va— AL ER) 1IonTIE, WEEAL G0,
Y 7 X7 HOREF I 2 5 25 (Ohshima and
Ueda, 1983), w#MIZIIERBEAMYEIZE KT D
PR S L B2 % B A L— VBB 5 FLIR
RBEOIE L L TORM %A 7205, RERIThE L
7o, OB ERESDOHEAT A, HAHVITEBRE
o EE HIET A, BURCTIEHERIEHE R,

@—oMEH &, WEHD XS %% £, LPC
DAL, T H I L3 TERD, ¥EZ D LD
LA EWE S X7 B RRIZRRG S LA &) fali
WarHTEH, F/2, 007 4 VEEE LPC % N
LT H L, IEAREOICR Y, MHAHR S
5.

finicd, REMD L8R, Mk, I I X% &0
FHEIZA A= UL, HERIIZITANLO WY

ELH5.
LEEHHIE, BT RUIREEHET SO0
EWVIHLWIEE T — <k o7z, LaL, ENICHE
B EN723 20 LPC A ftiak (3B« 1k 7. sgwn
RN, BODEDT AT 4T & EHE L 22 E A
—DHol. ALY v ofMEEES EIETFhTE
<, L2dbe MIF#EGHTESLRVE, 1 FTho
72, BROAMFFIIUILEE LeWRY, Zihid
BEXIZEHLWV, W) ONmH 2 ER LzERICHED
S EETH D,
FRZVBHAEDWVWAWA LR GHTHH I TY
L. Bl LT =, ERikkK, v
— I REHE LTH R VDRI EN TV 5,
LTI CIE Y R =V EHEIEOWIE 2 7 BB %
AETWD, HRIIIE, FoHE, K, 5%k, Mk,
HOEE, AR, BEZEYFDHY, TR ER
LCHENDLICHEELZ EOTWS, MEILV AT O
— VEETIER %2 b 0% K= ¥ Z@IRELO T I F)
LE)EWVIHiEE b H 5 (Oakenfull, 1981). HiEs
BFCIEYR=C ORBEHEFEA RRE L —T7,
wEOLY BRI S AT LT VBT
A SR, REOEENZEHO LA REME L RIR S
Tw5 (Katsunuma et al., 2000).
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WCTODHAHAGEFED—DL L TEZLIENTE
L. R UL Of A OWE 2 rE T E L, kA
DEFIZE DV ERFHHTEETHA).
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