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TOM TAT

Tannin (acid tannic) thugc nhém polyphenol, 1a hop chét ¢6 céu trac phirc tap va duoc chia thanh 2 nhém tannin
thity phan va tannin ¢6 ddc (CT). Tannin (polyphenol) hién dién trong hau hét thuc vat va c6 nhidu trong ca phé,
tra, nho, cam thdo, dau, cay hat dé, cac loai dau... Tuy thudc vao nguén thuc vat, thanh phﬁn va cAu tric tannin
cling khac biét rat 1on. Cac phan tng co lgi cua dong vat ddi véi tannin ¢6 dac khi ham lugng phu hop 1a cai
thién sy ting truong, san xuét sira, kha nang sinh san, va giam luong khi thai métan va bay hoi amoniac tir phan
hodc nudc tiéu. Quan trong nhét 1a kha ning chdng lai tic dong cia giun tron ky sinh duong tiéu hoa cua thirc an
gia suc. Phan ung cua dong vat la khac nhau véi tannin ¢6 dac, ban dau dugc cho 1a do ndng do CT trong khau
phan an, nhung nghién ctru gan day da nhin manh tdm quan trong cua ciu trac phan tir cta ching, cting nhu
ndng do, va ca thanh phan cia khau phan an c¢6 chira tannin c6 dic. TAm quan trong cua cac dac diém cau truc
CT khong thé dugc danh gia thip. Nghién ctru lién nganh 1a chia khoéa dé 1am séang to moi quan hé giita cac dic
diém va hoat dong sinh hoc ctia CT va s& cho phép khai thac tot hon cac hop chat thyc vat tyr nhién nay trong cac
trang trai chin nudi. Nghién ctru cling can thiét d¢é cung cdp cho cic nha nhéan gidng cay trong hudng dan va la
cong cu sang loc dé tbi wu hoa cac dic diém CT trong thirc 4n thé xanh va khiu phan in cua gia stic. Ngoai ra,
can cai thién kha nang canh tranh va dac diém nong hoc cla tannin ¢6 dac - chira trong cac cdy ho déu va sy hiéu
blet vé cac lya chon dé dua chang vao khiu phan an cho gia stic nhai lai. Téng quan nay bao gom cac két qua
gan day tir nghién ctru da nganh ve cay déu sainfoin (Onobrychis Mill. Spp.) va cung cap mét céi nhin téng quan
vé su phat trién hién tai voi mot s6 loai thire 4n gia suc, dic biét 1a cay ho dau.

Tw khéa: Tannin co dac, cay ho dau, thirc an, gia suc nhai lai.
MO PAU

Tannin c6 trong hau hét cac loai thuc vat, dic biét 1a cac cay bui va cdy ho dau than thao.
Tannin c6 nhiéu trong cac bd phan ciia cdy trong nhu 14 non va hoa (Terrill va cs., 1992).
Theo Iason va cs. (1993) ham luong tannin c6 trong cdy thay ddi theo mua, trong giai doan
tang trudng ctia cdy. Ham lugng va hoat tinh sinh hoc cua tannin ¢ céc loai thyc vat rat bién
dong. Yéu té phd bién anh huong dén bién dong nay bao gdm: mua vu, thanh phan cua cay,
tudi hay giai doan sinh 1y ciia cdy va dang sinh hoc ctia hop chét tannin (Hoste va cs., 2006,
2008; Athanasiadou va cs., 2007). Trong do, quan trong la thay d6i ctia hop chit polyphenolic
va hoat dong sinh hoc cua tannin trong khau phan n ciia gia suc. Tannin ¢ tac dung bat loi
hay ¢6 1o tily thudc vao ndng do va ban chat cua tannin, loai gia suc, trang thai sinh ly cua gia
stic va thanh phan nguyén liéu ctia khau phan. Nhiing nghién ctru gin day da ching minh khi
tannin dugc st dung voi lidu lwong diing mirc, tily ngudn goc thuc vat, va ciu tric c6 thé nang
cao ning sudt vt nudi, ting cuong sic khoe, khang khuan va giam 6 nhiém mai trudng
(Mueller - Harvey, 2006; Waghorn, 2008). Viéc nghién ctru vé tannin c6 dic (CT) trong thuc
vat van con nhimg khoang tréng 16n dat ra thach thirc m6i trong cong tac nhén giong cay
trong, khoa hoc dong vat va hoa hoc phan tich. Su tién bo trong tat ca cac linh vuc nay la rat
can thiét dé hiéu dugc cac co ché 1am nén tang cho cac nghién ctru tiép theo nham khai thac
t6i da cac loi ich cta CT trong chin nudi.

Bai téng quan ndy tom tét két qua cua mot sd nghién ctru da nganh vé CT bao gém: Cac nha
néng hoc va chon tao giéng cdy trong da nghién ctru CT trén cdy dau sainfoin (Onobrychis
Mill. Spp.); Cac nha dinh dudng hoc vé dong vat nhai lai dd nghién ciru cac cach tiép can
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khéc nhau vé céac dic diém 1én men trong diéu kién in vitro ciia CT va cac thir nghiém cho an
trong diéu kién in vivo, cin bang nito va chat lugng cua thit va cic san pham tir sita. Cac nha
ky sinh tring hoc da kham phé cac dic tinh chéng ky sinh trung ctia mot loat cac dic diém
CT, va cac nha hoa hoc da phat trién cac cong cu dé phan tich CT nham g01 m¢ thdo ludn vé
huéng trién khai linh vuc nghién ctru nay, cach t6i wu héa hoat tinh sinh hoc ctia CT trong ciy
thirc &n chin nudi va tmg dung vao trong san xuat.

Vai tro cia tannin trong thuwe vat va hwéng khai thac lgi ich ciia ching cho chin nuoi

Nhiéu tai liéu noi vé tannin 1a chit chuyén hoa thuc vat “thir cip” va cung cip kha ning bao
vé chdng lai dong vat an co. Tuy nhién, dong vat an c6 bao gdm cac loai, tir con tring dén
dong vat nhai lai va c6 hé théng duong rudt khac bi¢t. Mac du tannin co thé gidi thich cho tac
dung khang ky sinh tring & con tring nhung d6i v6i dong vat nhai lai cho thiy tac dung cua
ching 1a khong dang ké vi thirc dn chira CT van dugc tidu thu va viéc lya chon thuong xuyén
d6 1a co (Salminen va Karonen, 2011). Trong thyc vat, 14 thuong dugc gia suc lya chon vu
tién hon than cdy mic du ndng do CT cao hon. Nhiing nghién ctru hién tai cho thdy céc chat
chuyén héa thr cap nay cung cép cho thuc vat kha nang c6 thé hd trg su phét trién va tuong
tac cia chiing véi méi truong (Mouradov va Spangenberg, 2014). Khai niém nay cho rang cac
CT c6 thé ¢o nhiéu chie nang va tuong quan vdi nhau, hién dang duoc quan tam. Piéu quan
trong 1a c6 vo s6 hop chat CT khac nhau ton tai, va sy tong hop ciia chung trong gidi thyc vt
da khong hoi tu vao mot ciu trac duy nhat. Nhimg phat hién nay cho thdy chirc ning ciia CT
ximg dang dugc xem xét k¥ hon trong khoa hoc thuc vét va cdy trong (Salminen va Karonen,
2011; Zeller, 2019).

Déi véi dong vat, khi ndng do CT trong khau phan in qua cao hoic ndng do protein qua thap,
nhu trong méi trudng nhiét doi noi c6 cé thé cé it nito va 14 cay c6 thé c6 nong dd CT cao, CT
c6 thé khang dinh dudng (Cooper va cs., 1988). Nhiing loi ich ciia CT di duoc ching minh
trong thuc an c6 chira CT véi dong vat nhai lai (Mueller - Harvey, 2006; Waghorn,
2008). Nhiing loi ich dinh dudng bao gom cai thién su ting trudng, san lugng sira, kha ning
sinh san va kha niang chong chiu mot sb ky sinh tring dudng rudt va viéc bao vé protein ciia
thirc an tir qué trinh 1én men trong da co. Céc loi ich khac bao gdm phong ngira day hoi va tac
dung chdng ky sinh tring duong tiéu hoa (Hoste va cs., 2015, 2016; MacAdam va Villalba,
2015). Mic du thyc vat tong hop nhiéu loai tannin khac nhau, nhung bai viét nay s& tap trung
vao CT lién quan dén cdy c6 ho dau va mot sb cdy co khac. Tannin thuy phan khong duoc
xem xét & ddy, mic du nhiéu bang chimg cho rang mot s6 c6 thé giy ra tic dung hoat tinh
sinh hoc hitu ich twong tu (Engstrom va cs., 2016; Bee va cs., 2017).

Vén dé quan trong cho viéc nghién ctru va st dung céac loai cdy hg diu ctuia cac nha chan nudi
1a khong ché duoc ham lugng CT, cai thién loi nhudn ciia cac co s chin nudi, kiém soat ky
sinh trung va gidm khi thai nha kinh va khi amoniac (McCaslin va cs., 2014; Hoste va cs.,
2015). Khang dinh dudng d6i véi CT da thay doi va diéu nay din dén cac bao cao mau thuin
vé tac dung cua chung (Min va cs., 2003; Mueller - Harvey, 2006; Waghorn, 2008). biéu nay
khong cé gi dang ngac nhién vi sy phuc tap cua CT trong thuc vat, tdc dong cua chiing khi
thirc dn thd xanh dugc cho an nhu mot ché do an duy nhit trong khau phan hang ngay dbi voi
gia stic nhai lai, va su tuong tac cua ching véi cac thanh phan thirc an, mo vét chu va hé vi
sinh vat, cong voi cac tac dong bit ngudn tir nhu ciu dinh dudng ctia dong vat va ky sinh
tring. Can c6 mot cach tiép can nghién ctru da nganh phdi hop dé khai thac toan bo tiém ning
cua CT cho chdn nudi (Mueller - Harvey, 2006; Waghorn, 2008).
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Nhirng thach thirc va co hfi ciia thuc vat cé cac loai tannin co dic khac nhau

Hién nay nguoi ta dd xac dinh rd rang sy tong hop CT nam dudi sy kiém soat di truyén
(Cheynier va cs., 2013; Escaray va cs., 2014) va biéu hién d6 phy thudc vao loai thuc vat va
cac bo phan khac nhau cua cdy (Zhou va cs., 2015; Zhu va cs., 2015; Chezem va Clay, 2016).
Céc cudc khao sat hoa hoc vé su phan bd CT trong thuc vét ndi chung va cua cay ho dau noi
riéng da phat hién ra rang cac ché pham CT c6 xu hudng tudn theo cac mé hinh sinh tong hop
riéng biét vé thanh phan tiéu don vi flavan - 3 - ol caa ching va kich thuéc polyme duoc mé
ta dudi dang trung binh muc d6 tring hop (mDP). Thyc vét c6 CT loai procyanidin (PC) phd
bién hon nhiéu so vé6i thuc vét c6 CT loai prodelphinidin (PD) nhung nhiéu loai thuc vat khac
¢6 chira hon hop PC / PD. Cac mé hinh sinh tong hop nay c6 thé tao ra cc hiéu ing mau
thudn va gy nhiéu khi cd ging sap xép cau trac CT voi hoat tinh sinh hoc (Laaksonen va cs.,
2015; Hixson va cs., 2016). Tuy nhién, cac CT cu thé trong mdi loai thuc vat nay co thé cung
cap céac co hoi nghién ctru duy nhat, boi vi rat kho dé tach du sé luong ctia mot loai CT cu thé
khéi hdn hgp CT phirc tap trong phong thi nghiém hodc trong nghién ctru 6ng nghiém.

Mot cach tiép can khac 1a sir dung CT tir “cac cy chuyén dung vé CT”. Cé thé tach biét cac
nhém tinh khiét da dugc cai tién cua cac PC (procyanidin) hodc PD (prodelphinidin) c6 cau
trc 1ap thé cis - hodc trans - flavan - 3 - ol ¢6 thé dugc phan 1ap tir cac cay chuyén dung nay,
dugc tach ra trong phong thi nghiém thanh cac bién thé mDP (mean degree of
polymerization) va dugc st dung dé kham pha cac hoat dong sinh hoc khac nhau Ty 1¢ PC /
PD, cis - / trans - flavan - ty 1 3 - ol va kich thu6c polymer (Brown va cs., 2017). Hién tai,

day 1a cach tiép can don gian nhat dbi v6i nghién ciru ciu trac, boi vi qua trlnh tong hop hoa
hoc ctia CT tham chi con kho khan hon.

Budrc tién trong phén tich tannin

Mot sb ky thuat moi da dugc phat trién gan day dé phan tich hén hop CT. Zeller (2019) da dé
cap chi tiét chu dé nay, chi c6 mot vai ky thuat bo sung dugc mo ta dudi day. Mot han ché
quan trong trong viéc tim kiém dir liéu tannin hop 1¢ la cac yéu cau vé tiéu chuan cao do tinh
khiét cho dinh lugng, c6 nghia 1a nong do CT va do tinh khiét ctia nhu ciu tiéu chuan duoc
danh gia boi CT - phuong phap cu thé nhu thiolysis (Gea va cs., 2011; Grabber va cs.,
2013; Williams va cs., 2014a) hodc quang phd cong hudng tir hat nhan (Zeller va cs., 2015a).

Nhing thach thirc khac bao gém sy thay doi trong kha ning trich xuat ciia CT. Mot s6 c¢6 thé
duoc chiét xuat bang nudc hodc metanol trong nudc, va mot sé khic yéu cu acetone dang
nugc, nhung nhiéu CT dugc lién két chat ché voi chat nén thuc vat va khong thé duoc chiét
xuat bang cac dung méi nay. Bang cach sir dung céac k¥ thuat chi do luong cac CT c6 thé trich
xuit dé dang, cac nha nghién ctru ¢6 thé co nguy co co thé bo s6t mot phan 16n cac hoat tinh
sinh hoc quan trong tiém an (Cheynier va cs., 2015; Hixson va cs., 2016). Chua xac dinh
dugc tac dong ctia CT c6 thé chiét xuat so v6i khong thé trich xuat dbi véi dinh dudng va
suc khde cua dong vat nhai lai.

Phan tich CT bang thiols hodc phloroglucinol c¢6 thé dugc sur dung dé x4c dinh thanh phan coa CT
bang cach khtr polyme, cho phép m6 ta déc tinh cua tiéu don vi flavan - 3 - ol (Zeller, 2019). Viée
str dung thiolysis dé phan tich CT trong toan b nguyén li¢u thyc vat (loai bo nhu cau chiét xuat)
da duoc bao cao dau tién bai Guyot va cs., (2001b) ddi véi ba tdo va sau do va sau do diéu chinh
véi cdy sainfoin va cac mau thuc phém (Hellstrom va Mattila, 2008; Gea va cs., 2011).

Tuy nhién, thiolysis ciing c6 thé tao ra san luong cao gip ba lan so v&i xét nghiém HCI -
butanol - acetone (Drake va Mueller - Harvey, 2016); nhitng CT ddc biét nay c6 muic do
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galloylation cao, va diéu nay cho théy su thay d6i trong kha nang phan tng cua CT va san
lu0’ng clia cac san pham cudi c6 thé thir nghiém. Nhitng mau thuin minh hoa thach thirc trong
viéc xac dinh sé luong va loai CT trong nguyén liéu thirc an gia sic va cing cd cac truong
hop sir dung nhiéu hon mét phuwong phéap dé phan tich CT cho viéc sir dung mét loai cy trong
cu the.

K¥ thuat quang phd hong ngoai dugc cac nha nhan gidng cdy trong dic biét quan tim do tdc
d6 va sy phu hop cia ching dé sang loc s lwong 16n mau. Phan tich mau bang NIRS (near-
infrared reflectance spectroscopy ) nhanh chong nhung yéu cau hiéu chuan manh mé dua trén
cac phan tich trong phong thi nghiém. Sau khi dugc hiéu chuan, mot 1an quét NIRS ciing ¢o
thé tao ra mot luong 16n thong tin vé céac thong s6 dinh dudng khac, chfmg han nhu chét xo,
protein, carbohydrate hoa tan, lignin, chat kho va ham luong tro, ciing nhu kha ning tiéu hoa
va téng nang luong dugc du dodn (Givens va cs., 2000).

Su bién ddi tannin trong cic ngudn gen va tiém ning tao gidng cAy tréng theo hwéng
tinh trang

Sy phu hop ctia thanh phan CT véi chire nang mang lai co hdi khai thac hoat tinh sinh hoc cua
ching va cac bg suu tap ngudn gen cung cap ngudn bién thé CT phong phu (Hayot Carbonero
va cs., 2011; Klongsiriwet, 2016). Nong d6 cua CT khac nhau rat nhiéu khong chi giita cac
loai thyc vat ma con gitra cdc nhom (Grabber va cs., 2015; Hixson va cs., 2016). Céc dac
diém CT ciing c6 thé khac nhau rd rét giita cac lan ldy mau va giira cac bo phan cta cung mot
cdy (Springer va cs., 2002). Diéu nay c6 nghia 1a nhan giéng cay trong c6 thé nham muyc tiéu
thanh phan va néng d6 CT, diéu nay rat quan trong vi nhitng dic diém nay da duoc lién két
v6i cac hoat dong sinh hoc khac nhau. Ca ndng do va thanh phan cé thé thay doi theo mua
(Grabber va cs., 2015; Muir va cs., 2017), nhung su khac biét ndéng d6 c¢6 xu huéng 16n hon
nhiéu (Springer va cs., 2002; Stringano va cs., 2012 ). Diéu quan trong 1a khong c6 tuong tac
kiéu gen x méi truong (Azuhnwi va cs., 2013a Malisch va cs., 2016); diéu nay ching to ring
c6 nhitng co hdi cho nhan gidng maéi theo hudng tinh trang.

Ciing c6 thé thay doi thanh phan CT thong qua cac thi nghiém chéo théng thudng. Scioneaux
va cs. (2011) cho biét thanh phan CT, dic biét 1a kich thudc polymer trung binh (gia tri mDP),
trong Populus L dugc kiém soat bai di truyén va moi trudng (vi tri) va mua (thang) chi cé tac
dong nho. Ngoai ra, phép lai giita cac loai co thé tao ra cac loai thuc vat véi cac tinh trang co
CT méi, nhu di dugc ching minh bang ciy co ba 14 hep (Lotus tenuis Waldst. & Kit. Ex
Willd.) Céc cay co lai chan chim (Escaray va cs., 2014).

Cac chat danh dau phan tir rat hiru ich trong viéc phan tich da dang di truyén, 1ap ban do va
phan tich cac locus tinh trang sO luong va bo gen hd trg nhan gidng. Cong nghé giai trinh ty
thé hé tiép theo dang tao dleu kién thuan loi cho viéc xac dinh va sir dung cac chi thi phan tu
trong di truyén va tao giéng cay trong. Cong nghé giai trinh tr RNA 1a mot cach hiéu qua de
thu thap thong tin trinh ty cia tit ca cac gen duoc biéu hién trong mot mo thuc vat nhat dinh
va no cling c6 thé duoc khai thac dé tao ra cac da hinh chi thi phan ta.

Moi quan hé giira cau tric tannin c6 dac va tac dung chong Kky sinh trung

Ky sinh trang lam tiéu hao mét luong dinh dudng dang ké v6i dong vat, va do do6 kiém soat
ky sinh trung s& gian tiép c6 loi cho tinh trang dinh dudng ctia dong vat. Pay la ly do dé luu y
rang thire an thé xanh ¢6 CT dugc sir dung cho myc dich dinh dudng, trong do de cap dén mot
hanh dong két hop gitra loi ich dinh dudng va chong ky sinh trung bao gom thudc tay giun san
(Terrill va cs., 2012; Hoste va cs., 2016) va tac dung chong giun san (Kommuru va cs.,
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2014; Saratsis va cs., 2016). Hau hét cac bang ching vé tac dung chong giun ctia CT bt
ngudn tir cac thir nghlem in vitro, nhung mot s6 thir nghiém cho an trong didu kién thi nghiém
in vivo c6 klem soat cling mang lai két qua day hira hen. Do d6, kip thoi tom tit cac xu huéng
méi ndi va mbi quan hé ciia cau trac CT thu dugc voi mot loat cac thir nghiém in vitro, dé
huéng dan cac thir nghiém cho an cia dong vat trong tuong lai.

Co ché hoat déng ciia tannin cé ddc chong ky sinh tring

Nguoi ta cho rang kha ning ctia CT dé tc ché tuyén trung dudng tiéu hoa bat ngudn tir kha
nang lién két v6i protein (Hoste va cs., 2012). Do d6, CT c6 thé hanh dong bang cach e ché
céc enzyme chinh ctia ky sinh tring, va thuc sy e ché glutathione ctia ky sinh tring dong vai
trd quan trong trong viéc giai doc cac hop chit xenobiotic di dugc x4c nhan trong cac thi
nghiém in vitro (Hansen va cs., 2016). Cac Prodelphinidin ¢6 nhiéu nhém phenolic c6 kha
nang tao lién két hydro véi protein hon PC, nhung ciing d4 xac dinh rang gia tri mDP 14 yéu t6
quan trong nhat dé tong hop va két taa protein CT (Zeller va cs., 2015b; Ropiak va cs.,
2017). Tong hop lai, nhimng quan sat nay co the giai thich tai sao cac PD, thuong co gia tri
mDP 16n hon PC, c¢6 dic tinh tdy giun san t6t hon (Hoste va cs., 2016; Kommuru va cs.,
2014, 2015).

Bang cach sir dung kinh hién vi dién tr, mot sé nghién ciru da cho thiy bién dang vat 1y
clia giun truong thanh H. contortus da tiép xtic voi CT trong cac thi nghiém in vitro hodc
duoc thu thap sau khi cho an 14 cay sericea lespedeza, cay sainfoin hodc tzalam [Lysiloma
latisiliquum (L.) Benth.] (Kommuru va cs., 2015). Cac bé mit teo lai va hinh thanh mang bam
xung quanh cac 16 miéng co thé 12 nguyén nhan gay (rc ché cho an va giam kha ning sinh san
cho 14 xuat phét tir cac CT twong tac truc tlep Vo1 protein trén bé mat ky sinh trung (Ropiak va
cs., 2016a). Kinh hién vi dién tir quét va truyén dan phat hién khong chi ton thuong bén ngoai
ma ca ton thuong bén trong 16p biéu bi va giic quan ving mdi ctia con non va con trudng
thanh boi cac loai CT khac nhau, va 16p biéu bi va mo bén dudi (vi du, té bao co) va té bao
rudt cua Au trung H. contortus L3 va truong thanh va cta au trang 7. colubriformis L3 boi
CT trong cay sainfoin va tzalam (Brunet va cs., 2011; Martinez - Ortiz - de - Montellano va
cs., 2013; Ropiak va cs., 2016b). Do sy hap thu thap (tinh kha dung sinh hoc) ctia CT polymer
trong mo dong vat co vii so véi flavonoid don phan (Li va Hagerman, 2013), sé rat dang dé
kham pha liéu ton thuong moé bén trong phat sinh tir CT hay tir cac hop chat khac c6 thé co
trong chiét xuat thyc vat (Desrues va cs., 2016a; Mengistu va cs., 2017). Chét tannin c6 dic
cung véi flavone (luteolin), flavonol (quercetin) hodc cinnamaldehyde c6 thé hoat dong hiép
ddng chdng lai tuyén trung ky sinh trong dng nghiém (Hoste va cs., 2016; Ropiak va cs.,
2016a). Nhitng phat hién in vitro nay chua dugc thr nghiém trong cac thir nghiém cho an
bang cach sir dung két hop céc loai thire dn ¢6 CT khac nhau va céc hop chat don phan nhu
vay, nhung su két hop nhu vay hy vong s& din dén cac tmg dung trong trang trai trong twong
lai. Phan tmg ctia mo va vat chi ddi véi tannin c6 dic.

Mo va vat chu phan ung voi tannin cé dac

Ngoai tac dung tdy giun san truc tiép chdng lai ky sinh trung, con can nhiéu nghién ctru hon
vé cach CT c6 thé anh huong dén phan tmg cua vat chu dbi véi ky sinh tring. Niezen va cs.
(2002) d3 do hiéu gia khang thé chong lai cac khang nguyén cao hon d6i voi T. colubriformis
truong thanh va T. colubriformis trudng thanh va du trung khi ctru con duge cho an ¢o sulla
50 v&i ¢o linh ling. Piéu nay co thé 1a két qua cua viée ting luu luong protein va axit amin
trong rudt lién quan dén viéc bao vé dong vat nhai lai sy thoai hoa protein, c6 thé gbp phan
vao kha nang duy tri sy phat trién, chirc ning mién dich va diéu chinh quan thé giun cua vat
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chu (Ramirez - Restrepo va cs., 2010; Hoste va cs., 2012). Hon nira, cac nghién ciru trong ong
nghiém gan day cing chi ra rang CT c6 thé diéu chlnh tryc tiép hoat dong cua cac té bao mién
dich nhu té bao y& T va té bao dudi gai, c6 kha ning ting cudng phan tmg mién dich bim sinh
cua vat chu (Tibe va cs., 2012; Williams va cs., 2016, 2017). Tuong tu nhu céc nghién ctru
hoat tinh sinh hoc khac, hoat dong diéu bién mién dich trong 6ng nghi¢m phu thude nhiéu vao
kich thudc CT, voi mDP> 6 tao ra phan ung manh hon so véi CT ¢6 mDP <6 va cdc monome
flavan an 3 - ol c6 it hodc khong anh huong (Williams va cs., 2016, 2017).

Anh hwéng ciia qud trinh 1én men dén hoat dong tannin cé ddc

Theo két qua tir cac thir nghiém HCI - butanol - acetone hodc thiolysis, qua trinh 1én men c6
thé 1am giam nong do CT “biéu kién” twong mg 1a 30 hoic 85% trong thirc an 1 chua (Mena
va cs., 2015; Ramsay va cs., 2015) va rudt ( Desrues va cs., 2017; Quijada va cs., 2018). Tuy
nhién, bat chép nhiing ton that rd réng nay, dich chiét xudt va u chua co sericea lespedeza va
sainfoin van phat huy tic dung tay giun san trong 6ng nghiém bang cach {rc ché su né cua au
trung H. contortus L3 va in vivo bang cach giam sinh trudng cua giun truong thanh va s6
lugng trimg trong phén (Manolaraki, 2011; Terrill va cs., 2016). Diéu nay c6 thé 1a do c6 du
s0 luong CT chua phan cap hodc su thiy phan cua flavonoid tay giun san tur glycosid khong
hoat dong (Manolaraki, 2011), hodc do CT lién két v&i protein séng s6t sau qua trinh 1én men
¢ dong vat nhai lai va thuc hién hoat dong tay giun san trong abomasum, noi pH thap hon tao
diéu kién phan ly Phirc hop protein CT (Jones va Mangan, 1977). Hoat tinh cao chdng lai giun
tron O. ostertag i clia abomasum trai nguoc véi khong c6 hoat tinh chdng lai giun tron giap
tang trén rudt va c6 lién quan dén 2,3% CTs (g 100 g -1 chat kho bang cach phan giai) trong
abomasum so v&i 0,02% CT trong rudt (Desrues va cs., 2016a, 2016b, 2017). Tuy nhién, ca
hai loai tuyén trung déu bi anh huong boi CTs trong thir nghiém @rc ché 4n Au trung trong diéu
kién in vitro (Desrues va cs., 2016a).

Anh hwéng cia tannin cd dic dén qua trinh 1én men trong da c6 ciia dong vat nhai lai
tac dong dén dinh duwdng va phat thai khi nha kinh

Anh hwéng dén dinh dudng va sir dung protein trong ché dé dan

Tac dung dinh dudng cua CT hién nay duoc hiéu theo thuat ngit chung va thong tin lién quan
dén cach CT anh huong dén cac qua trinh cu thé hién chi duoc x4c dinh bang cach xac dinh
cac dic diém CT cua thirc n gia stc duoc sir dung cho cac phép do trong diéu kién in vivo va
in vitro va tac dong cua chung dbi véi hé vi sinh vat (Grosse Brinkhaus va cs., 2016, 2017).
Lién két véi protein trong khau phan va giam su phan giai protein trong da co, din dén ty 1é
protein trong khau phan di dén rudt non cao hon, d duoc do ludng (Waghorn, 2008), nhung
cac chi tiét va co ché van chua duogc hiéu 3. Cac phat hién cua Kartuki va Norton (2008) chi
ra rang sy giai phong protein trong ché do an uong gitta da day va h01 trang cudi ¢ tuong
quan v6i kha nang két tia protein cua CT, diéu nay phu thudc vao céu trac cia ca CT va
protein (Hagerman va Butler, 1981; Dobreva va cs., 2012). Do d6, nhirng diéu chua biét lién
quan dén tuong tac cua CT voi chirc nang da co, su phat trién clia vi sinh vét va sy hap thu
cua rudt can dugc danh gia vé cac dic diém CT trong ché db an.

Vi CT lam gidam qua trinh ti€éu hoa protein trong da cé va trén toan b duong tiéu hoa
(Waghorn, 2008), nén khéng c6 kha nang mang lai bat ky loi ich dinh dudng nao khi protein
tho trong khau phan 3 an khong du. Lot ich c6 nhiéu kha ning hon khi protein trong ché d6 an
udng vuot qua yéu ciu. Tuy nhién, néu c6 du protein (hodc axit amin), cdc chét dinh dudng
khac dang bi han ché (vi du, ning luong hodc phdt pho) thi viéc cung cap thém protein s&
khong cai thién san xuat (Waghorn, 2008; Pagan - Riestra va cs., 2010). Do d6, cac phuong
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phap ma dong vat duoc cho an va trang thai sinh 1y ctia chung (vi dy, cho con b, tang truéng
hodc duy tri) khi danh gia tac dong dinh dudng ciia CT c6 thé gop phan dan dén két qua
khong nhit quan. Ngoai ra, cac bién phap so sanh vé tiéu héa c6 thé bi nham l4n boi sy thay
d6i trong luong an vao, vi ting luong an vao cé thé lam giam kha nang tiéu hoa (Tyrrell va
Moe, 1975), nhung trong nhitng trudng hop khac thi khong co6 tic dung (Hammond va cs.,
2013).

Cac két qua khac nhau c6 thé duoc nghién ciru bang cach xem xét cac dic diém CT két hop
v6i thanh phan ché do an udng (vi du: protein, chit xo, ham lugng carbohydrate hoa tan trong
nudc, tinh bt va axit amin), vi chiing c¢6 thé bi anh huéng bdi méi truong, phuong phép thu
hoach, hodc bao quan thirc an gia suc (Grabber va cs., 2015). Diéu nay c6 nghia la danh gia
dinh dudng cua cay c6 CT can dugc thuc hién trong cac diéu kién duoc theo ddi va cé kiém
soat, v6i thong tin vé phuong phap thu hoach va bao quan (chan tha, phoi kho duéi dang co
kho hodc vién nén, hodc i chua). Mot van dé quan trong khéac co thé 13 cach cho dong vat an,
béi vi cac dic diém CT cling khac nhau trong thuc vat. DPéi voi mot cay thuc an xanh, cho an
& dang vién, c6 kho hodc u chua dan dén gia tri dinh dudng va nong do CT trong thirc an rat
khac so voi chin tha tryc tiép trén dong co.

Anh huéng dén chat heong san pham dong vt

C6 mot s6 anh huong ciia ché do an cay sainfoin dén chat lugng sita va thit va phan tng sinh
1y ctia dong vat ddi véi CT trong ché do an. Gia suc duoc cho an thirc an u chua cé — sainfoin
(hdn hop ctia Zeus va Esparcette) hoac ctru duoc chan tha trén nhiing cdy la 16n (‘Maku') nang
lugng duoc phéan chia theo hudng tong hop protein, thay vi tong hop lipid, so voi co-ngd (Zea
mays L.) Ché d¢ an co ba la trang, tuong Umg (Huyen va cs., 2016a). Cho bo sira an thirc an
vién cay sainfoin lam gidm nong d¢ uré trong sira va trong mau so vdi co linh lang va thirc an
vién cdy chan chim (Girard va cs., 2016b; Grosse Brinkhaus va cs., 2016) vi gidm sy phan
giai protein trong da c6 va hap thy amoniac.

Ché d6 an c6 cdy Sainfoin va cdy chan chim lam giam qué trinh hydro hoa sinh hoc ciia vi
khuan trong da co, ting ham luong axit béo khong bdo hoa trong sita, pho mat va cac san
pham thit, dong thoi giam indole va skatole trong thit ciru (Girard va cs., 2016a, 2016b;
Huyen, 2016; Huyen va cs., 2016a). Skatole va indole ¢6 lién quan dén mui vi dic trung cta
cac san pham chian nudi trén dong cd va cd ngudn goc tir sy phan huy axit amin boi
Clostridium aminophilum (Attwood va cs., 2006), loai twong d6i nhay cam voi CT
(Sivakumaran va cs., 2004). Gan day hon, Campidonico va cs. (2016) bao céo rang CT va
polyphenol oxidase trong hon hop 0 chua cé ba 14 do-sainfoin tao ra hiéu ung phu gia lam
tang ham lugng axit béo khong bdo hoa ciia ciru so véi ché do an thuan co.

Anh hwéng dén phat thai nito va métan

Gidm nito trong nudc tiéu va tang thai nito qua phan dudng nhu la hau qua pho bién cta ché
d6 an CT cho gia stc nhai lai va rat quan trong vi ty 18 nito bi mat tir nude tiéu nhiéu hon so
v6i phan. Do d6, CT c6 thé cai thién tinh trang nito trong dat, giam luong khi thai oxit nito
(N20) gdy hiéu img nha kinh, va lam giam luong nito' ro ri vao dudng nude va mach nude
ngam (Kingston - Smith va cs., 2010; Theodoridou va cs., 2010). Sy chuyen dbi tir nito trong
nude tiéu sang phan co thé lam giam 25% luong nito that thoat va tiét kiém duoc lugng phan
nito dua trén céc udce tinh so bg tr mo hinh hé thong trang trai tich hop cho céac trang trai bo
stta (Zeller va Grabber, 2015). R6 rang la CT co thé mang lai nhiing loi ich quan trong cho
chan nudi gia stc nhai lai; tuy nhién, nong d6 CT trong thirc 4n cao hodc véi cac dic diém
thanh phan dinh dudng khong phu hop s& 1am giam qua trinh tiéu hoa va sir dung protein
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trong khau phan ciing nhu sy hip thu cac axit amin thiét yéu ctia dong vat nhai lai (Min va cs.,
2003). Thach thirc 1a x4c dinh nhitng dic diém CT nao c6 thé tt nhat dé ting cuong sir dung
protein trong khau phan dé cai thién san xuat vt nudi, tinh bén vimg vé méi truong va loi
nhuan cho néng dan.
KET LUAN

Nghién ciru lién nganh 1a can thiét dé phat trién thirc an chan nudi méi véi cac dac diém CT
mong mudn va hoat tinh sinh hoc, va né doi hoi dau vao dugc phdi hop tot tir cac nha khoa
hoc thyc vat, nha hoa hoc, nha dinh dudng dong vat va nha ky sinh trung. Nhiing hop tac nhu
vy da thanh cong trong viéc xac dinh su bién doi 16n trong cac dic diém CT va cac tac dong
dinh dudng va ky sinh trung cta ching duoc chimg minh qua cac nghién citu in vitro trén
mam cia cdy sainfoin va cdy chan chim phat trién & ving khi hau 6n d6i. Su bién d6i nhur vay
ciing c6 thé ton tai & cac loai khac. S& 1a kip thoi dé kham pha nhing két qua in vitro niy bang
cach cho thirc 4n gia stic cay ho dau véi cac dic diém CT khac nhau dé phat trién cac muc tiéu
va cong cy manh m& cho nhan giéng ciy trong.

Céc nghién ctru trong phong thi nghiém da tham do tac dong ctia ndng do CT, kich thudc polyme
va ty 1¢ PC / PD 1én qua trinh 1én men cta dong vat nhai lai va tac dung chdng ky sinh tring. Da
dén ltc thir nghiém cho #n voi nhimg thirc an dwoc chon cé thanh phan dinh dudng tuong tu
nhung cac dic diém CT khac nhau dé kiém tra cac két qua in vitro nay va thiét 1ap cac hiéu tmg
dinh dudng va chéng ky sinh tring in vivo lién quan dén cac dic diém CT tuong phan. Diéu nay
ciing s& yéu cau so sanh cac loai thirc an gia stic da dugc chan tha hoac ché bién thanh c6 kho,
thirc an vién hodc G chua, vi CT tré nén it chiét xuat hon khi ché bién, nhung cac co ché co ban va
¥ nghia sinh hoc ctia nhitng thay d6i nay van chua duoc kham pha. Nhitng nghién ctru nhu vay s&
gitp toi uu hoa viée sir dung protein trong khau phan va phan ving ning luong va giam tic dong
ctia moi truong ddi véi chin nudi. Cac nha san xuat ciing nhur nguoi tiéu ding déu dang tim kiém
nhitng d6i méi bén vimg dé san xuét thyc pham chét luong cao co loi nhuan trong khi van duy tri
d6 phi nhiéu ctia dat va chat luong méi truong ciia chiing ta.
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ABSTRACT

Benefits of condensed tannins in forage legumes fed to ruminants

Tannin (tannic acid) belongs to the group of polyphenols, is a compound with a complex structure and is divided
into 2 groups of hydrolyzed tannins and concentrated tannins (CT). Tannins (polyphenols) are present in most
plants and are abundant in coffee, tea, grapes, licorice, berries, chestnuts, legumes, etc. Depending on the plant
source, the composition and structure of tannins are also different very big difference. Beneficial animal
responses to tannin concentrates when concentrations are consistent are improved growth, milk production,
fertility, and reduced methane emissions and ammonia volatilization from feces or urine. Most important is the
forage's ability to resist the effects of parasitic roundworms in the digestive tract. Animal responses were
variable to tannin concentrates, which were initially attributed to dietary CT concentrations, but recent research
has highlighted the importance of their molecular structure, as well as their concentrations, and also composition
of diets containing concentrated tannins. The importance of CT structural features cannot be underestimated.
Interdisciplinary research is key to elucidating the relationship between CT characteristics and biological
activities and will allow for better exploitation of these natural plant compounds in livestock farms. Research is
also needed to provide plant breeders with guidance and as a screening tool to optimize CT traits in forage and
livestock diets. In addition, there is a need to improve the competitiveness and agronomic profile of legume-
containing tannin concentrates and the understanding of options for inclusion in ruminant diets. This review
includes recent results from the multidisciplinary study of sainfoin (Onobrychis Mill. Spp.) and provides an
overview of current developments with several forages, particularly especially legumes.

Keywords: Concentrated tannins, legumes, feed, ruminants.
Ngay nhan bai: 06/5/2021
Ngay chip nhan diang: 29/6/2021

14



