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EEHENY IR R BRI T R - NI 5 BR 2 DUF R I Ry
Z o FEEYIASEGT T > GIREGE BTG HRERIGE 3%
BPRHAAR > BREE HARRSGET R BB - sHBUEE R DUEARRGSGET
R E oA a2 BERRES  BETENGET A etk f2S -

(F.) FEEH ADISSEO A ElfgEsrcs

ADISSEO AH] EEBEAEREZ - AN - 25E 5 - 88 S HI el A 2%
FARRA IS A » B2 5T BANSP (non-starch polysaccharides) JEf#Z
FoE o WIIEIRAER 3R Il (Se) BUFRERR > BIE LCHEFEELR
0.1 - 0.3 ppm > BXEIHE @ P ARG S 2008 0.5 ppm - fifiie & AR
TR o AR FR B R (Se-Met) ~ FEEEFHIf A BARR (OH-SeMet)
BB A A= A YR I © o 28 B oL B R AR S ORe& AR
& AR A2 M R S A - PR A S Y 3 > DAGEAE 3 S R RORIA T M
W - (REAEFIH -

RS Lz gl TEEFHEEE - EamBEER - s AER
AR5 TAE - BAFELIT 2 BT - DB ITHIEER ~ e E R e
T EHEETENMEVE T AIRINETT - BRR=ENRA 14 aRMEETE
(GC)» EH & T Bain i an B 1 S P Ery T R EE Ve A TEARE - AE 2 i L Y
1 10 & HPLC Akt pie sy - MEBc & 429 in vitro slBR - DAORGE R A A ZE i
A3 TR B S RE A 1] (6 PO L P 7 s e A RIS ~ pH {EL R P S R
AEEMIIREN: - Rl & i S B RN B YR GIE 24 /N Z1& - 1
EplVETIERHG ARG E 2 /N SREENE PO RERE - AR E &
24 /NEFR > AT E] 0% B RERR L - «CABRE PR BT 2 /NRf1R - W UM
15 90%HY i iR & & TN E b E i iR R B e 2 g - HAEYA
UL 80% » B I Sy A R EEADCEIE AT R H FHHB E B85 - NiE4
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RO ] - S AR 2R A DIRS s T 2 W 7 R R Ry AU - R P
mufles b ZERE AR E a5 PR E T 77k DA BhiesRes
aan A YRGS A R IR P EE AR ol B A BRI IR R E
A] DU N SR ROR H4ERF & PR

(73) RMEER (FEREL 5.5 /) -

F-1084FE 4 H27H 28 H (BN~ H» RERW)

AT —F RIS EEE ST » EE AL AR5 A B AT
AT > (2R TLAE S L FIRASTLAE S D » DL s = G
2. (vogurt) HEMBET  EMERKEEUEEREEEHEENALE  ARER0
e - 8 I B S5 B S TR AT FLHE (Poi tiers)
SR 4 /1N -

ANC108FE4H829H30H-5A1H (B—- = 8= XKH)
(—) FEHEBLLES HIE K Capgenes 2\ H]

& W KT IR A T BB R A5 1TIE B B N AL - B E A i e 12k
Evolution International ZAEAY Yuan Yuan QI /NHBhZEHEEE[E S5, - F
FFERPEME Poitiers 49 10AH 2 Capgenes A H] HZ A E A E LI Olivier
Ponthoreau SAEHE(T » SRBABIEATFAVRE S ~ BEIEREERE - hréd
EBIHIFLFEMERES - Capgenes A F/—REGIEHES - ©F 40 FHIFESE > 2
H ATk — ML LU R e (VAT 2 R EUE AT 2 A —
FLUIFR BER AT - AFAES T MHRRAE  WAELER - ILAE%E
& A B R NEMERECE B IERE - 1EARIZYA 1,000 {EF-5{EH
Capgenes HYIEI » 497 600 FIA Capgenes H& SR ERTH « HADABILSEE
TIHHAY 100 EPH - FEHEAE 8 AFLLELYA 1,000 HAH - £E2F 104
FHHVEARZ » DUBAHA 250 HET  “FEHEALE 4 AT GHFEFHETAEE 1,000
DNTHFERL  SEIFAENE 3.5% 0 AEOEER 3.2%  &KHEIIGEE - FEMAHH
AEAVEESCEEFFL T 10 2F - HAl Capgenes /A HJEL DHI 5HE&1F

13



DA EEE KAREPREER SR (EREZH - 2 RN & A
AR PR RAVIE R A B E - U A MBI RAEERHIIESE » [N EE A Fr
RlEREE - REMEFAFEE D > FHRAGAREETIITEES=4Y 50% -

Capgenes A EIA 18 IBT > Hla FEEFH 4 ABFHYHRELER - 3
NEHERE > HixhEERINIAR - BEHEIT 200 - 300 BIEAF ZARE -
Capgenes [FERFFRECRETLIF > FEARGYA 14 EILERTE - B9 - 10 HES
iU TR AR AT A - AR PR A 1 2 R Bise B R A 2 {3
T HA 12 MR AANFAA - &84 1 BUARA L6 - HasEEe /O
1,000 85 - FEREA BB Bt E J71H » &4 2 Ay > Capgenes BfE/ AN
HRiEE 1,200 BHEAFHVRES > DUA R RECHE < 20 SERTREFPhE DA B R EE
HXEZEAMTT TR EEERIAE ISP FABERLE] > ShRRAEA -
L EEERRE R RS B 2507 ~ AL - A4l - 888 - SNJUR(EFHAEIR - 03
Tér et - RFNRFERS®REZ - 284 9 AEALE 500 BiFA+g
A > EEE PPk R 160 By —HEREA > B4E 2 A5l 60 BHZY 5 AR
FRAFE 5 AAEL) 8 HERHY 100 55 - fEfE AAFEZATE /o 2 & T35 EE 3
HtRFEMR - RN NIHECR R MR - FEAE AR 2 FT > Sofd B E
BESEE 500 AR Z IRl 14 H UBARFERFBEY  ZREE A EAIEEEE -
WEBREZ HRE (550~ 1 & 21 R) fliinbe R A7AE MR - TR
BRTAL - 60 BHZAEH4Y 50 BH ] DUSE 2 i - M AR5 T 2 EEREISR -
B 2 X MEEURRMEIN AR - 5 3 B ETEE L HER > &
FEHRETEREFF0.7 0l (0.2 - 1.5m) > HF&EE4EE (2 - T/ > i
fE 30 B8 (8 - 200 1) » 91 - 3 pL el BABI(E 2,000 - 3,000 245K -
WENFEDRE 25 FERE D - 3 TER > FFEIEE 200 X - FEAFEA
AEZEEFRE - 5FER B XL 0 gIE/N - A HEREPERAIEAFF
i - (e H ENAFRERZAAN  ERNFHZNZFFHRIEE A 2P
HER BV — BB RL IR RAE A K Ry Ry S8 R AT BRE  on E t E E -
Capgenes HYAFRIENHPARSERIZEIN - &1 - 2 EHBERFMEE - &
=L NS IRERREHO A R E R B R B A Kt AR R
st NIEERE 2 (8 HEHYEIR 8 /N 16 /NKF > BEFTIEIRACE > Jeldns
FELELLFHRIS = 8 K 200 Lux - AR ZREE R bR 2 (8 H AV ROLIRIER - =]
Dl IR FE R iR B R BB RTRUR - HANABIIAUE #at DU R B =M > —
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H INRA BREFTE A A LED A S REMINT ST R ER - AFIIgRiEs
PrEE E B fy LED & » LA 2 GliE £ R R 2 i &0 5 > DIMERPR S
B BRGET 3 ke BEK 0.6 kg FEk > FRHHESE SR 18% © EZHZHL -
REAA ~ $EERRYYEHN - RS R A 81 E KB E SEELRA T T -

2 HRAEIREBUWEEE T BRBURN - TS 2 fu N 2T AT - ikt
EMARRETDRE AESEAEERE Y8 2 rEYE (IS ATEEE
ANBSDEL B ETHE PR HRE - mEE L FEA 2 - 7TEERT - H
AR A — B ZE A FINE T0E » R LB E RS R S0E e R DA 2 b
FEZ EREARERERL 35C 2 24 CEEE N INAMEE » LL 800 rpm/min
BECy 15 088 2 W BT MR L% > DIERIEREZRNE 0 2RI E 4C4
LT 3 RIERMRE » G4 10 708 - R EEERE > MR A —REH
HIRSHE W ~ A aNE S LR - 2 RIS B RAE S 107 2 i oA HE
g 2 or8E - 2R A T A RIEE S BRIRTE > EEREE 2 5804 B R E R AR
4 1.5 /N\8F o HMEFR hRE e 30 H > 2SI REIEEMER 1 7 > fR R
ARG T8 ] > AR 60TRNEEH BEHEA - VAR Z M 54Y 20% - Capgenes
NEPPSEBEARE 20 - 25 EENVAHER - B E4ER 100 ERIAA -

(=) SAlIFES

NFFERLEERE Capgenes AFEY 50 ABALRY Marnes FYFLLLFSS - 3259 F
MREER  AUEELF - TETIEAE 2 itk 2 (It THEAERHE - 8B AFE
360 BH > AERACE 80 BH 0 S BE LM AL SRRV AL E I EE 4.7 ke o pEREEHR
AR 5.6 kg BAHPIEALE 4.7 ke 4 AFASHIAMUTE - &3 K
WA — > HEAMEERIINT - wafm HERER > BIRA EasUEeE > ¢
CoRreE > 5 R RREEE R R B A BAY - W ERTIEA SRR
TEBRIRSL > FEER T BN SEEEFIRALTRE - BRI TR
A TAEE ML AIZE - HREAAETERE -

SR EE A A IREEE - —FE Rt E - HEE 8

- 9 AUyECHE > B 1 - 2 Hinordt - Bl SOPFE 6 AEH 280 > 50%

FEELR 2 BR > N IIOEH2 AR A T BT - iR (R

HFRKEL DHT A BEEmIRAE - N TIAFRAEIR 70 - 75% - AFHARCHE

BRERAE 95%/e A > AR 2% > BRI R BhERIEE B 60%/24 - BEE
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PHRER 6 B - BERVREEEE 11 Ba - EEERIEN BILA B A ESAERILT
FLB5 3% e B b e P A A B A o 582 < i B (PR SL BT AL A B T 70
F o FREHAERSEL 2.5 ke TG 2 - 3 BEFT - AEEAVINATERA 3 Hig
B » 205 R M A& 9T B/ NEAR « (PR MRV RA B 2 EE AR
DIEBaR A OB - SR =ElEr o] 5 e (AL EEUR SRS R AT
180 g » I EMREFANE 2,000 BT - BILUFEZEEAT 70 7T (BAEY 100
L) HREZAFAT 2 AR > 2R 2.5 Al o Bl Re I RREEL 00T
Je > BB ATEE 18 - 20 ke o BURWALIIE A E A2 220 ¢ > BESHEIA -
(F=REr AL B TR AR B R FIBA L 2 AR ROR B T E > DU R A T = e
PARCHE 2 7=F - st BRHE R B U A B 255 FEeE 2 (8 A5
— R GEFFEETEERR | 2O RN TR ez EE N 2 EE5Y
JJ (1,000 - 1,500 BT/ H) > SSASGEHEE RS E AR - aUEIEIER
ZFFEEAN AT HZ 4 -

gatefc 72 /M ALICOOP BB A F B R BN AL KR FIDLAF RIERE R -
ARTFIHRHHEDE 11.0% #4EZR (cellulose) 12.5%~ #0.32% ¥HHAEHG 3. 1%
OIS 6.2% > IbFLIEASRHHEE B 41.2% ~ 4R4EZ 11.2% ~ 9 0.25% - HA5HA
5.6%FAHIKST 9.2% « BEHERBEMALE 500 g FoRAL ~ 800 g #Ft ~ HAFFEEEL 350
gs(fER) & 600 ¢ BfEdZ5% @ eMHEOE S ERAT 22.3%/h - S2AF 28
BB AR o PR AL G TV EA RN > (9B HEH 30 ¢ B
ABZIIENIZE 400 g > B R e ZEH Hir gEWERE > DIERTE

-

FEFES AL T 5 Ry 18 BRI 18 m RS Eh=UH I AL & H 53 505% 7: 00 2 19:00
L2 > 360 BHZMMAFREHEVAERE 1.5 AT, - Z AT AL AN Ry
mL 180 E{ » S Ky 150 E(E » THEEMAFAMHERER - fRdiE
FRRZE 130 S(E > B 28% > BERFNIWE « S Ha¥r i LA ALY
JE b ZYFEEE 8 RATH/ISREAR

(=) SHiAIFES 2

4 F 30 H EFBBEHFFNE 2 HAFE > ASARNEERE Poitiers 4985 AH
Y Saint Maxire > & ERENN > FEIEEE > SECRHEIVEEER
EART—EE > FEHIR B - TEITMFEANE 2 Lk 1 (g - eEMmAF
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40 » £ RAE 160 B - EHEREILELTR 430 A0 - FHLURALAEMA 280 K
BRI 1,024 ke FISPAIRERLER 3.65 ke ARAE 2 A FLAFLRRACH -
2 R~ - BEEACFMFERFINT - £RLEAE TR 3. 95 IR
iz 4.0% » [FIIFREHELY 80 AN EATETEEE « Byl BL R4 -

R EEIHEE T - N RA R B AR B (6 S an (EAS ls A
S IR R B R B A 10 F 1 - R R G R R O A 0 DUESE
A - 2 CIREENEFE 12 H 2RE 2 A58 - 5K 6:00 £ 24:00 BhHE - H
RAFEOCIRERE CABPER 200 Lux) @ HEEFEF RO BIFHIEER - 3 51
SR ANTOEIRE > 49 2 A e e #1s - LEbkricEi=0A = - i DI &k}
kR ISR AT SO%HYIE RREE (49230 1) EfTHBEEULEE - /i E
Ko HERAFER 4 AL NTIfE0T R 6 (LB A ST N TEE (A 1ESE - 1
A 9:00 (Y 2. 5 /NP R SE K 230 BHAE #3085 LAF a4 64 - 70% -
P RAYBERRAIE (5 EAGE 2 B FRIGEL DHI A\ BatimigHLERE - NEEETERC
TEERDY AT AVREERE - AT 1R=38 > REFEFPILA 8 - O BIREAS - FB A
ELZH AL Y 230 BAEEFE R AL AREHZ BEFHET THCHE - ARy 95 - 97% -
BEAEH AT AR ER S A SR ER - B3R BRI A E M
FIRA Fal o WP > RERFR T SR A FAVICES S 5 TR
SNEERE/NETEE R > RSO T R - 28070 IREE9 - 10
AUy - FEeE 4 - 5 A0S 7 - 8 HlieEd 40 - 45 ke fGENFECHE (HI—4
—h&) o ZHFEE—AarBCRE DT U IR AT H 2REHEC - B4 160 BHACGEH
10 B/ Z R A AFHETECE - A — B AL MERE R R LCE > SR hE
A G AL 53R - BB TENRRD - 258 T - 9 Hinhaia+eE
FZAH > R EELY) 30 EERANEEEET AL - ARIc &4ER 2 RIX
— K - ZEASN0 Capgenes N EINEEE > A HE S B/ NATFR
TRRHIER - /NAFEREE T FrEERN L AR A gEEss T - LR AME
BR ARG - A LUFATRUE -

FEEAME AR EthZ MR SR AEEE - HNALERTE  WAFE =
W =AERER  ERTFEEMHEDE 16.5% - 842 10.6% ~ #5 0.21% ~ tHASHA
1. 6B AR TT 6.4% » AR RIHE AR 7 Bl Ry 22.3% ~ 9.8% ~ 0.36% ~ 5.0% 5
T.1% > =@ EIE R AR o Al By 12.5% ~ 22% ~ 0.44% ~ 7.4% k2 8.0% < BHFLFHY
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BE b (EH E R AR - eI | AR - RIBE RE AT
165 g » {F7E&Y 2 (B HERERTL - RIS ESY 16 ke /o4 > S EETHETETF
IEH 20 ke Wi HEED FUETFE B HEH 2 L (A - A RFrvEaiEiEit -
FHET 0.7 kg AEFBE > B DR R N HRESIELE - £R
VEARRE TR - BH DR TR SRESPAFEBLZE > Gat&EHEELR 1.5
ke - EFHEEDLILFERER 1.9 kg > 47RIER 10:00 ~ 12:00 ~ 16:00 & 19:00
DL RS ey R H BhEREHE B 4 AT - BRME B Y E S E B4
P ke ERMEAE 8L 21.3% - FETELZEREH - RIBURRIBA
FHEH 650 g mARAEBEL ~ 700 g MAFLIFERERL ~ 500 ¢ FORML K E BERZE -
A EWEREE TAEI AT BRI AT - 18 AT S E > #okt
HERE > (L2 — g AN —2 > RE R 1 BT BT AEEREY
280 fir/m® > ETERIRy 25 ke/ A o ZREAEREME 4 - S (EA®ERIL > BERES
AEEIRE > 21%5 5 BRE—X > FEF S5 - 9 ABARIERTRAERIL 3 > 4
58 AN - EEEET ISR | X BOEEUES DI ET R R
B A RERE R LA HEY o HOE P (E B RS TR S DL R SR EL G - A
A2t &l 2 R4 GUWEIEER > NIt R g AL 50nE » FEEEIIATR

g -

GNFTENF L EEEERHEAEGER - FAFR DV EZGhEEE I
E8UE T HNEIH & - & A A ERaREEAH [F 2 RS U/ B BRI &
RETE TN CERRAAIEE » BEFEEE) - Hiim Fa Ay Esiy 1 -
LS (B HBE 1 20 A2 B8R - B Gaf B 25 B T 25 B0 1 X -
EFma > BEERREEENRG - & 5 FEiteiaem - HaZsa
EEEAYR - Gl AT TR ETE /R Sy R R B O

2350 Ry B 30 BRET AU ALGS  BEIAA T AL SRR R TECR AT
BH 7:00 81 17:00 #57L > #EAR 1 > BEFEHIBAR LR 5 77# » 460
BEOLFLAAT AR R AL 1A 1.5 /N Z A A FLAG AR B4 R L 180 H{H
AT A R AN AR E » W G TR A S - NI Rt i A
PRBAZETSA - (E RS R 120 B > FE(E 33% - HERRIFERE
Fr—RERTHT LR ARV ENE - SRR 2 FAVHISRE » ift AR AL 1 (A RA
RO - BE R R AR A R LA A - 5 ERRAE RIRIIE
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R FEREARERIWEL > NEFFRGHRE  ENFEet@EaKm
A EINAZ M > HEFRGHVEINE - AN AEEED - A G
K AEWABNE b - ZGIRA SR E TR KA Fhacikasax - (HEE
DHI A BE 2GRN FREAE 7R WHREAARLAEAR T - EBE
FHG AR —FE2EAES POLAE - LELER - FUHEIZ KGR S
FEBMEEHASS -

(MU) #EhEEEZL (Toulouse)

5 B 1 HRZEE - e OB TR G2 B TR N %
HIEFBEE T 23 Ak - JFIERY 4 H 30 BT RIREERR T
Niort HEUEFAHAT{E Toulouse » SHEIRERTLT 8 /NIF -

5 H 1 H2aABEIMZ f§#Y Toulouse » SEE RS EETTH & A HEL T H 28
= > SR TE SRR S > EIE R se DPIEOEEN IR >
EEER I AL A i E R A A A LT > g N\ R B HiedwE > WFEE
Ryl efTEAHE ST - ZZR TS — (R -

- 108E5H2H 38 (AN 7 » REBER)
(—) FEEHEEZL INRA BLEREEE [

5 H 2 HF¥5H Toulouse INRA HY Institut National de la Recherche
Agronomique HY UMR Interactions Hotes-Agents Pathogenes HY Dr. Herve
Hoste » Dr. Herve J&# INRA £ Toulouse BREEER[EHVEEIZE S - F IS
TR AS < VA R - AR B AR a2 | 30 FAVIHITEEs - FinlE
FTETSHESRBOMIE  2FERZTHNER  LEHELFEHS

(International Goat Association, IGA) FE& -

Dr. Herve & —IIFH FRAVERE » BItmARkMSEEERE - €51 58
N A 100 24 - S2ACERZ UNR B S pema @l - [ ARB R FRE
RE S R BIFTHYT RELTEREE ~ dlE - AR - EAHE © SERERIE - BIRE
MEREE R arfaa sy - BARboac A E et - —IREES H2ATnI DURR 05945035
BYIHIRE - BA SHIRR - BRI GRS ERGREER - ZEXG
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Bl P o s B IR TR A W AR T A NBEIR O 2R
HIERE DL T fREe i EbiR - e B R TR - SRR AR RE T T VIS RSN
AIRIFHIPIS NS REIER » SCANERR R A il AR5 E A SE R TR Z B
FErEE A R% - P ETRREESREH - 4 S R E E SRV E
Yinl - EREEGES - B EEEORREYSGEBRHEIA - &EF e
HRAS LRS- BN 5 & > BPIE R EA GE R RS - s EAESIRe
Y FETOUIREAL > BEAERATH -

FEFEERE ERZUAA /T - BRHFANALOEBAS - AFAFOAERET
(EAE  HAERBHEHETECEERRORANFETERLES - SRS
RIRT AR T e B 2= - s D3 e T B Al SR B I 9RT LRy A st
TR R E R A B 7R E IBESS o Dr. Herve AYEBaa LI
el H biE SR E M R £ DU E (e e HE A HlaE &
FEFNATEEFETHYEINEEEMS 1,000 {EE; - BIFIZRLER > R T & 8RR
=Y WEERCEERIMEEIET - Dr. Herve NEFEMELNTHATETE
N Ry R F bR 1 P I T RSN B (R E Y & B R -
B R E BRI A RN FEZ R - (ERREE T - BB PRy EEREA O
Bl > S RN R T B B B A 6 - TAR EEAE A A i
&% AARRE - ORE RS > BB EEg 255 MiMmesE - DIk
Rl > 15 SERITLEER A - 25245 E 10 km N Z BEESIYIEH K > i
s E RN E ISR - MEE R A V@) - Bl A M R P — o (50 ) A7 e R
M > e ABIR N = B RS IZ EE DI E R ZRE - BT FAA R e hIH R
5 AT RE 2 FR Y AR D IR T AR > AR Al A AR TR S e > & o
KRB SR A R e AR > = (8 HRGHERZSGE RN IR0
WIREE - HELEWILLOI =2 20% 0% - BIEr £35850 -

TERFZEAC F > Dr. Hervé 144 2015 ey —(EFSEI&EETEE - EAEHEEND
EEIREES (Nutraceuticals concept) AEETTEWIERE - E(EEHERNEZ T
FHASERMESERIME » RItsEa AR ~ £7GE - 7E - Al B - FHE
K FEBENFEA B IERT 518 TEE T DaF BRSNS R HEMMU G &
B A eIV E B IREAE ) o BERMZE DUN B LT Ry - R
o ERHE BRI A B A 2 Py K 1 R 4 e ) Bl e O SR B A
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il o {4e_F SR TAF DA B S B e CER M B e By 2 - (H 2 AERYBEY) (A -
(ELL 5 B B g A 3 A sa B E N - A T A DLEE Y SE i it FF
GRG0 EE AR SR R IR M B B e e BIER IRAYETOK H s
FORER DB R LB R DL R R ZAEESS SR AVIEY) — A =
) (PSMs) 2R THEE:AY A 17 AR Tl L& 8 - Nutraceuticals =Nutrition
+Pharmaceutical » #5{E & &Rl o] DAERHE IV E B KB B e FE R AT ED
AR REY EBEIREMR - IR B ORIEMR T R ZRHT PSMs AABE 2 A% il 1 o
I HFEEESYRHERE  HEESNWSERLENR R ER  BRiEHETE
Yk < BLEE K Ty HETY)RIEE AR o K8 PSMs AYBE &R SR E At & BRI
ZEHUYEST in vitro BB 0 TR HIT R ONE B AIS] 0 1R DUNER
in vivo sBRiEITHER > RAR G EBOGET R EFYEBLIEHE TS A RE » It
PR EMEGER - DR EIREY) e a i 8iE -

AR RV A4S S0y R AR BN RE A Y B A BHE R DS MR YBT3 PSMs HYJS
Rt BadUr o S ERMREMRHERSCR B ERA > TEREF Ay EdrE]
FEERVE > TR EROIATHEE 20 - 80% > FEAKIRMFLEI L3 £ 0 - 90% > F#{
L3 HHAYE R 25 - 70% - PSMs $ar/E ais BHI R A % 51 - DIEREIEZE > 405
S ERAYR A HIRETR > Tzalam TEY)(EE2AGF 7 AL GE HAER 1258138
LSRR N AR - AR A RE S bR s AN R - AR R AR e B
sV REEFEZER > LB FERFRBE TR - 2B REMHHRERRSCR
AENHEBE > DIEE LY SRS TAVEYDEEA R A HEME (79) -
YNHZRER A (SRR Y B SR B e R B AR U - A = (R mT Oy A= TR
#5  NUESEERSY G Egegms s - ARSI LR 8K 3
RERERTEZESVIRERE  EiFEEALE > DESIRILURID PEG AHIH 5
o BHATERE - WE AL B HEYNR - GIREEYIRE A Y SR A
10%LAT » LA 2 - TR > R RS Al AR EIRAE 7% > LIEEATATE] 10% - 1£
BN —(EfEY =T et ErE - tEH S PSMs AVEYYS B IREME - &
BENEEREM A IR R (Sulla (PR ~ Sleft = FEEER
SRR AEE (BON) REmET (M) F) > HEHEVTER (B AR
%) KATRERVEESERIEY) (WA carroob wattle powder kA ATSRRE)
SRR - B RERVERAR R EIAE S s BUE P T B SR a5 2A e L3 3
AR 7 BIBE TR 48%EE 42% - (HIARE R a2 AV EIE VBRI 30% - FHEALAIR
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PR E IR IEAE R AR - (9FR 4S5 -

RWIE T HEEBE T EEWNRN T > RMFIH T —EiFRHE Dr.
Hervé /148 T AR R 8V = g0l 55 n = RAsE /T I LIE - NEH
BUOR LA F LAV B E R ~ B ALA ~ S B SRR B R = RASHERURE
SEMEER > FERFTFELE S EE 24 (Rusitec) HEFTLAGNE FHEL 2 2 RERATHT
5¢ B E VPR R R = B E RS R A Tk - s NA R T
fif%2 > {0 Dr. Hervé BHMER R IE A4S EL INRA-Clermont -Ferrand #H4EH TR
HIFREARAT » R BMEEFFZ L RE T B fe

AR FAES ST BURRE R ERE S - (AR A /NI ER
HEEE 4 0 Dr. Herve RIJRE Z&#EH - (28 H R TIEE R EF M SET
4R L S AL > 2 A ADISSEO AEIRY Severine Z Lt EHEELE > MER
A DURHR I HHEEEIHTEERD - AR AfE/ NS EETE YR EN E5 - (FFA Ve
EANTELHENE- B R N EGAR A AR EFALHEATH0.3580T -
FAANE 0.8 BT » A FZEMEERE] R —Aal A E L U IHERY S
TEABEIA A F i EAY » Rl AR SRV & 2R B S YRS - Lo TR
HEHRE IR E Y HE—S/ N NE AR B E s T E - &
AT AOC (Appellation d'origine controlee) & @ FINZAEARGE R 22 T » {FIEH
HIPEER KR ER AR 2/ NG » DU S AT B BEF » e B R ER By
EiEE - FT AR RS - AN EERERS2EATT2 - 2.5
BT » AOC j2— T A st Bl AR B 7 EAVEE B - A TR PRas Hh e i FR R e it g
4 H D A4 EN » WIkmBE AR bE R » EmEk G EE B
BEEMEML - EHEERE IV - ERILREE 2  JHEE i
ERKIZ - HEHTES - HAlREEENREEHEAEX -

(Z) afamFEr RRmapa

5 H 3 H EAHA Dr. Hervé sEBFER RMEls - ELAF T HE S
AEREHSEEEERVERERE LEMFAREZEAE  HEENEE
B SEREEEHA LS HERG R B AL & B ETE R T e G EBHLE YR
BEA  ERGE RIS G E R SR - IR NN - AR TR
ar BHOYE e AT DATARGIERARY RTS8 A2  (EAR AR 2 282 3 5 B s Y BR A &2
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TANNIN CONTAINING LEGUMES as a MODEL for NUTRACEUTICALS
' against GASTRO INTESTINAL PARASITES in LIVESTOCK.

Sofiraki S.4 Louvandini H. 3>, Thamsborg S.M.é, Terrill T.H.7.

1

U hegénes. Toulouse, France+
24 FMVZ Unwer5|dad ,ﬁglgagmg,de Yuccfun Mérida, Yucatan, Mexico+
3/ 5chool of Agriculture, Policy and Development, University of Reading, UK«
“Veterinary Research Institute - Hellenie Agricultural Organization Demeter,_Thessaloniki, Greece«
5 Laboratory of Animal Nutrition, CENA, University of &0 Paulo, Piracicaba, $&o Paulo, Brazil-
¢ Department of Veterinary Disease Biology. University of Copenhagen. Frederiksberg, Denmark.+
7 Fort Valley State University, Fort Valley, USA«

a5 UADY @m-vemwof e E @ .

Rea 'ng e

=INRA

Scheme of the talk.

.": ' Modeland definition of the concept of nutraceutical..

me methodologicalissues.
Effects against GINs / Hypotheses on the mode of action.
The possible mode of applications on farms.

Future directions / conclusions.

NAAWP 2015 / Liverpool.,

NUTRACEUTICAL: The main current MODEL.

| TE=Gastro Intestinal Nematodes (GINs).

/:Smoll ruminants.
PLANT = Temperate and tropical Legumes (Fabaceaq).

PSMs = Condensed Tannins (CTs) and related polyphenols.
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- INCREASED CHALLENGES on the USUAL MODE.
: of CONTROL of GINs in RUMINANTS..
| Fromthe WORMS.

|
= Waoflwide development and diffusion of AH resistance«

CIN populations in small ruminantse
e

Ingfeasing number of muliiresistant isolates.
From the CONSUMERS.
» |ncreased expectations to reduce chemicals in agriculiure.

Increased constraints in the regulation.

NUTRACEUTICALS = DEFINITION and CONCEPT.

Nutraceuticals: Nutrition + Pharmaceutical-

Any livestock feed which combines nutritional values with beneficial effects on animal health-
o /

. ‘II (Andlguer and Furst, 2002)+
.J
Fflqnt nutraceutical. ©
_ Synthefic AH compounds Natural bioactive compounds

AH drugs Chemical AH Herbal remedies Nutraceuticals
In feed-
Mode and length Imposeds. dependent on VFI Imposed Dependent on VFl«
of administration. o o
One drenche several dayse Cne to 3 days+ Several dayse
orinjection. (weeks)« weeks+
Mode of action well Well identified Related to PSMs Related to PSMs«
identifed-
Quadlity of the Well defined Well defined Non standardised Non standardised.

active compounds-

- NUTRACEUTICALS: the main KEY WORDS..

6

' Combined effects on animal nutrition + health (Andiauer and Furst, 2002)-
| o A

Proposed but not imposed to the animals..

Trle effects depend on the animal Voluntary Feed Intake (VFI).

Consumed for several days.

Role of non standardised, nafural products :
The Plant Secondary Metabolites (PSMs).

Directly present or added fo the feed.

28



WHAT ARE PLANT SECONDARY METABOLITES (PSMs) 7.

' e M o
::|' 4 : HD@DH B
Terpenoids and ) ’W‘

essential oilse

Glucosinolates«

Proteins, enzymes:« | Condensed Tannins« ‘

e.g. cysteine proteases, lectins
=

Feeding
Behaviour.

Effects on GINs
life-cycle.

Feeding value. Feeds with PSMs.
Protein, Energy«
Minerals, Vitamins ...

METHODOLOGICALISSUES.

) 1 CONFIRMATION of AH PROPERTIES-
{ 1) in vifro assays to screen the potfential AH effects on different GIN stages and species«

vivo sfudies in confined conditions: to confim multivalent (2) AH effectse

In vivo fied studies to prepare future farm applications.-

A FEED with NUTRITRIONAL VALUE (In vivo confined studies).
1) Distribution of nutraceuticals for several days + period of adjustment«
2) Timing of distribution in regard of the GIN life cycle«
3) Measurementof refusalse
4) lsoproteic / isoenergetic control diet
' PSMs involvedin the BIOACTIVITY.
1) In vitro conditions: Freparation of extracts = Preservation of PSMsg.
Use ofinhibitors (PEG /PVFPP) 2
2) In vitro and in vivo gssays ; Methods of measurements ¢ (Makkar, 2003}«

Courtesv of Be | Mueller Harve

o
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IN VITRO SCREENING METHODS.

- Parasitic Phase+
S

- Immature

AMIA.
C. elegans.

[l

Free-living Phase+

N — — T EHA &
2w ’ o y
N LDIA. LFIA o
R T pr- Wood et al, WAAVP guiidelines 1995«
B L TATO o—— Jackson and Heste, 2010

L — - Katikiet al., 2013«
~- -

Parasitic Phase+
______

~
~

- Immature !

' &g | From-20% to~ 80%.

From -25to- 70%

) 1 <
! ;.“Um W()\ {\'{\Oﬁ’\., )\ 4 by ot WL@: ),"-”ﬁ -

Free-living Phase+ @
32 2

N 4 /I ﬁll()\ , '
N A(mdf‘ R e-: !\1‘\0&/ Mj\ ’{‘:

Shaik et al, 2006, Lange et al, 2006
Paglini et al, 2003,Brunet et al,, 2007
Temill et al., 2007+

- -
N ———-

HYPOTHESES on the MODE of ACTION against GINs.

| + CTs but also other flavonoids have AH effects (Molan et al. 2003, Brunet et al, 2006«

o

+ The main‘hypothesis on the mode of action is a direct (pharmacological-like) effect.

CONTROL SAINFOIN TZALAM«

CEPHALIC

HEgle Martinez Ortiz de Montellane et al, 2013,

et al, 2014¢
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The effects of nutraceutical depend on.
1) the quantity and 2) the quality of CTs.

1 in vifro and f/n vivo results : Dose dependent activity — Threshold.

(Terrill et al, 2007, Brunet el, 2007}«
T
i OH
HO. ©. - oH

@OH Procyanidin tannins
__’ amino acid absorption
’ OH >

Prodelphinidin tannins
_’ (parasitic worms )~
H

Larger tannins« ¢ o (Mueller-H 2006; Waghorn 2008)«
ueller-Harve s WWaghorn
(parasitic larvae ) '

FACTORS affecting the AH EFFECTS.
of TANNIN-CONTAINING NUTRACEUTICALS.

Ry
|
L I Seqson. | | Environment«| | Predation« |
A. ~ i —
m . Active concentration(s)«
N - Quaiity of the
T. o
S. | EFFICACY on the NEMATODE SPECIES and/or STAGES. |
L)
[ Active(s) bioavailability: |
0] | Flow rate« | | Phgsicochemis@ul Degradation. |
S ~ -~
Diet (VFl). |

T. I

NAAVP 2015 f Liverpooi.

- Which sort of CT confammg nutraceuticals to use 7.

/1. Cultivating Legume forages.
SQrum coronarium),«

(Qoobrychisviciifolie
lespedeza (Lespedeza cunegia)+

tropical Legumes.

Exploiting agro industrial by products.
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CULVATED LEGUMES NUTRACEUTICALS.

16
- (e.g. Scunfom / Sericea lespedeza).
Direct Grazing Dehydrated
Pellets

Farm avtonomy

Agronomical conditions Variable Variable Variable o
and technology-

Conservation +/- + + Ftto
Measurementof PSM /- ++ ++ .
before use« N

Standardisation of - +/- +/- 4o
the products.

Possible exportation - +/- +/- 4o
Cost + + ++ +++o
CO? Balance + + ++ +4++o

\

CULVATED LEGUMES NUTRACEUTICALS. g
(e.g. Sainfoin / Sericea lespedeza). Ay

Pellets

Farm autonomy

Agronomical conditions Variable Variable Variable +++o
and technology-

Conservation +/- + + e
Measurementof PSM +/- ++ ++ e
before use« )

Standardisation of - +/- +/- +++0
the products«

Possible exportation - +/- +/- 4o
Cost + ST +++o
CO? Balance + + ++ o

I TANNIN CONTAINING LEGUME BROWSES.

'+ Wild Tamarind = Tzalam (Lysiloma latisilliguum) -

v Establishment of L3 of Haemonchus contorfus.
and Trichostrongylus colubriformis: - 70 %.

1 Effectson the adult populations of H. contorfus.
- No differencesin worm numbers.
- Stafistical reductionsin female lenght and fertility.

1 Role of polyphenols suggested by the use of PEG.

Martinez Ortiz de Montellano et al, 2010, Brunet et al, 2008+

32



TANNIN CONTAINING BROWSES.

v High diversity of CT resources.

v High variabilityin availability-
(Rainy vs dry seasons)«

v High diversity & variability in bioactive PSMs.

v Possible interactions between  different PSMs.

' Which mode of exploitation ¢
Direct browse.
« Cut and carry »

A. gaumeri.

v Preservationof the resources 2.

TANNIN CONTAINING BY-PRODUCTS (e.g. Hazel nut peels).

20

| Adult worm populations / H.contorfus + T colubriformis.

fl EPG/ET. 4

]
Control 29450 760
Hce
Control 15002 27,1«
Icol
Hazel Nut 2980~ 534 *.
Hge
Hazel nut- 840 26,1

Hazel nut-
—% T . . Tcol-

infective L3 = significant reductions by - 48 % for H contortus ;- 42 % for T colubriformis.

Other by products: carmroob (saratsi et al, 2015); wattle powder, cocoa husks ...«

WHAT ELSE ? Other LIVESTOCK ?_Other PARASITES ? Other PSMs 7.

1/ GINin gcffle and pigs:  In vifro studies Novobisky et al, 2011, Wiliams et al, 2014)«

In vivo studies (Desrues et al, 2015)-

On farm application xnomfulang et al, 2009)-

eria sp in ruminants:  Sainfoin (saratsis ef al, 2012)-

Sericed lespedeza (Burke et al, 2013, Kommury et al, 2014)«
Ellagitannins : In vitro studies (engstrom et al; 2015)-

Sesguiterpene lactones: In vifro studies (Mmolan et al, 2013),-

In vivo studies (Pena Espinoza et al 2015 Tzamaloukas et al, 2006)-
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NUTRACEUTICALS and SELF MEDICATION.

|+ Self-medicative behaviours have been first described in apes when plants that contain
‘1 natural anthelmintic compounds have been selectively chosen (Krief et al, 2010, 2014)«

Tannifi containing nutraceuticals provide some unique resources to study similar
phenomena in small ruminants (see Reviews by Villalba and Provenza, 2007, Villalba et al, 2014)«

idepice are accumulating from other groups (Gonzalez Pech et al, 2014)«

- Further Information.

/ http://legumeplus.eu
\‘v http://healthyhay.eu

|
http://www.multisward.eu

http://www.legumefutures.eu

http://www.animalchange.eu«
e

http://www.sheepandgoat.com/ACSRPC/Resources/sericea.html

- LegumePlus <

7 Taurrtar

@® CONCLUSION / PERSPECTIVES.

| o
/

n regard of ruminantindustry, a need for simple methods.
of characterisation of the different tannin containing resource.
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