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Tém tat. Trun qué (Perionyx excavatus) 13 loai sinh vat phd bién va c6 ich trong viéc tham gia cai tao va
cung cép dudng chat cho dat nong nghiép. Bén canh d6, ham luong dam cao trong thit trun qué ciing 1a
nguon dudng chat doi dao cho nganh chin nudi. Chung toi da tién hanh thuy phan thit trin qué bang hé
thng 1én men ban ty dong trong 18 gid ¢ nhiét do 40°C, téc do khuay 130 vong/phit, pH 6,5. Hon hop
1én men dugc bd sung 5% ri duong, 1% enzyme protease SEB-Neutral PL, 5SmM Ca®™ va 40% thit trin
qué. Dich thuy phan duoc say phun véi 20% maltodextrin M100 dé tao bot dam hoa tan nham dé dang
bao quan, van chuyén va b6 sung cho chan nudi. Pan heo sir dung 2% bt dam tur thit trun qué trong khau
phan an c6 toc do tang truong tot nhat. Cac dan heo st dung bot dam tir thit trin que déu c6 stc khoé va
hoat dong sinh 1y 6n dinh. Nghién ctru nay sé& tiép tuc duoc thuc hién trén nhidu ddi tugng khac dé nham
thuong mai hoa san phé"im bot dam tur thit trun qué.

Tir khéa. Perionyx excavatus, heo con sau cai sita, enzyme protease SEB-Neutral PL, sy phun.

EFFECT OF PROCESSED PROTEIN RICH POWDER FROM
Perionyx excavatus ON YOURSHIRE AND LANDRACE WEANER
PHYSIOLOGY: PRELIMINARY PRODUCTION AND APPLICATION

Abstract. Perionyx excavates, a common earthworm species plays an important role in improving soil
structure and fertility. In addition, the high protein content of earthworm is also a valuable source of
nutrients for the livestock industry. In this study, earthworm hydrolysis was prepared in a homemade
semi-automatic fermentation system. The preliminary optimal fermentation conditions were found to be
18 hours at 40°C, 130 revolutions per minute, pH 6.5, and in the presence of 5% molasses, 1% SEB-
Neutral PL protease, SmM Ca2" for 40% earthworm meat as starting raw material. Hydrolysate solution
was mixed with 20% maltodextrin M100 and subjected to spray dried to create soluble protein rich
powder for easy storage, transport and used as breeding supplement. We showed that weaners piglets
supplemented with 2% protein rich powder displayed the best growth with good health and stable
physiological activities. Undergoing farm-scale studies have been carried out on many other domestic
animals in order to commercialize this Perionyx excavatus processed protein rich powder product.

Keywords.  Perionyx excavatus, weaner physiology, processed protein rich powder, enhanced
production.

1. GIOI THIEU

Theo s liéu cua tong cuc thong ké Viét Nam, tong dan heo dang ngady mot gia ting. Do d6, nhu ciu vé
thirc an cho dan heo ciing s& ting manh. Trong dé, thirc dn cho heo con vira tich me 13 hét sirc birc thiét vi
& d6 tudi nay nhu cau dinh dudng cua chung rat khac biét. O lira tudi ndy, heo con can mot khau phan an
day di nang lugng v6i ham luong dam cao va dép Gmg diy du cac thanh phan amino acid nhét 13 cac
amino acid thiét yéu Céc amino acid nay dam bao can ddi dinh dudng cho heo con ma con hd trg mién
dich [1]. Theo truyén thong, amino acid dugc chia 1am 2 nhém thiét yéu va khong thiét yéu trong co the
dong vat. Pong vat phai bo sung cac amino acid thiét yéu cho co thé ciia minh dé phuc vu viéc sinh tong
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hop céc protein cho co thé vi ban than ching khong thé ty tong hop cac amino acid nay [2]. Tuy nhién,
ngay cang cé nhidu bang chimg cho thiy heo con khong thé tu tong hop du lugng amino acid khong thiét
yéu cho sy sinh truong, phat trién va thanh thuc cta ching [3].

Amino acid dong vai trd quan trong trong viéc duy tri cac chirc ning sinh 1y ciia co thé vat nudi [4].
Gan day ngudi ta con nhan thay amino acid con dong vai tro diéu hoa cac con duong chuyén hoa dap ung
cho sy sbéng, sinh trudong va phat trién & heo con [5]. Cac amino acid dong vai trd diéu hoa noi trén con
dugc goi 1a cac amino acid chirc ning, bao gdm arginine, cysteine, glutamine, glutamate, glycine, leucine,
proline va tryptophan [6].

Trong khau phan cua heo con, protein 1a chat dinh dudng dit tién nhat. Tuy nhién, viéc chuyén hoa
va hap thu protein lai la qua trinh phuc tap. Hau hét cac amino acid trong khau phan an cua heo con s¢€
dugc sur dung dé tong hop protein ngoai trir glutamate, glutamine va aspartate s& tiép tuc bi phan giai
trong rudt non [7]. Trong khiu phin &n cta heo con khong thé thiéu arginine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, threonine, tryptophan, va valine. Heo con khong thé tong hop
cac amino acid niy ngoai trir arginine, vi thé nguoi nudi phai cung cap day du cic amino acid nay trong
khau phan an cua ching. Cysteine, glutamate, glutamine, glycine, proline va tyrosine hi¢n nay dang dugc
xem la cac amino acid thiét yéu co diéu kién vi ching dugc tong hop khong day du & mot sd giai doan
séng nhét dinh cta heo (vi dy nhu giai doan so sinh) hodc mot sb diéu kién nuoi dudng nhat dinh (cho
heo con dang cai stra an nhiéu bap va dau nanh) [8].

Trun dat 12 nhom sinh vét ¢6 vai tro rat quan trong trong néng nghi¢p. Chung tham gia phan giai cac
thanh phan hiru co trong dat va gop phan cai tao cau triic dat trong [9]. Ngoai cong dung cai tao dat, xur 1y
xéac ba hiru co, trin dit con duoc sir dung rong rii trong k¥ nghé chin nudi gia suc, gia cam [10]. Theo
phan tich ctia Edward va Lofty, protein chiém 65%, chat béo chiém 14%, carbonhydrate chiém 14% trong
lwong thit trun qué kho [11].

Thit trun giau lysine va methionine. Ham luwong arginine, lysine, glutamic acid va leucine cao hon
han trong bot ca. Bén canh d6, ham lugng tryptophan trong thit triin cao gap bon 1an so véi trong bot mau
va cao gap bay lan so vdi trong gan bo [12]. Cac loai protein trong thit trin 12 nguén dudng chat dé dang
duogc hap thu bai vat nudi va hién tai dang duge st dung 1am ngudn dinh dudng bd sung cho chin nudi &
nhiéu qudc gia nhu My, Canada va Nhat [13]. Ngoai ra, thit trin di duoc ching minh 13 c6 tac dong tich
cuc 1én sy tang truong ctia nhiéu loai ca nudi [14].

Thit trun sau khi dugc thuy phén boi cac enzyme s€ tao ra mot dung dich peptide va cac amino acid
tu do c6 phan tir lugng thap, dung dich nay sé dé dang duoc hap thu va thé hién chiic ning boi gia sic va
gia cam, viéc nay tao diéu kién thuan loi cho kha nang cong nghiép hod céac loai thirc an cho chan nudi
v6i nguyén lidu 13 trin dat thuy phan [15]. Qua trinh thuy phéan thit trin dat c6 thé dugc thyc hién bang
cach st dung enzyme hodc bang cac qué trinh hoa hoc [16]. Tuy nhién, Maldonado va cong sy da cho
thdy viéc str dung enzyme co nhiéu wu thé hon [17]. San phdm thuy phan béi enzyme c¢6 hiéu suit cao
hon, han ché cac san pham phu va bao ton dugc gia tri dinh dudng cua san pham sau thuy phan [18].

Di c6 rat nhidu cac nghién ctru ing dung enzyme vao cong nghiép san xudt thirc an cho vat nudi.
Viéc thuy phan protein bang enzyme di dugc tién hanh trén nhiéu loai nhu protein ciia ca, ga va heo déu
dem lai hiéu qué cao trong chin nudi [19]. Tuy nhién dén thoi diém hién tai van con kha it cac nghién ctru
vé viéc sir dung enzyme dé thuy phan thit trun dat 1am ngudn thirc dn bd sung cho gia stc, gia cam [20].

Trong nghién ciru ndy, ching t6i da tién hanh thuy phén thit trin, chuyén dich thuy phan thanh dang
bot kho hoa tan nham kéo dai thoi gian bao quan, thuan tién trong viéc van chuyén va sir dung. Chiing toi
budc dau danh gia hiéu qua st dung bot dinh dudng nay trén dan heo con sau cai sita.

2. VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru
Trun qué dugc sir dung dé 1én men tao dich va bot dinh dudng 1a gidng Perionyx excavatus duoc cung
cép boi cong ty C6 phéan Tran qué Cu Chi, thanh ph6 HO Chi Minh.

Nghién ctru dugc thue hién trén gidng heo lai Yourshire va Landrace tai trai chdn nudi Vinh Khanh
thuoc Cong ty C6 phan xuat nhap khau  nOng san thyc pham An Giang, tinh An Giang.

Protease SEB-Neutral PL 1ong xuit xttr An D6 dugc cong ty Hung Thinh Viét Nam cung cép.

© 2020 Truong Pai hoc Cong nghiép thanh phé HS Chi Minh



THU NGHIEM SAN XUAT VA BUGC PAU UNG DUNG BOT BPAM TU TRUN QUE 169
(Perionyx excavatus) LEN DAN HEO CON LAI (Yourshire va Landrace) SAU CAI SUA

2.2. Panh gia hiéu suit thuy phian
Trin qué tir cong ty duge lam sach nhanh trong nudc, 1am rdo va phén thanh timg 16 voi khéi lugng bang
nhau (20g). Cac tii dung trun qué duoc cap dong dé thuc hién cac thi nghiém trong ké hoach.

Cac thi trun qué dugc [én men theo tung nghiém thire nhit dinh. Thanh phan co ban cia moi nghiém
thirc 1a trin qué, enzyme protease, ri duong va nude. Thé tich sau cing ctia mdi phan tng 1a 50ml. Hon
hop phan tng duoc cho vao cdc thuy tinh, dit trén méay khudy tir gia nhiét 10 vi tri (RSM-03-10KH,
Phoenix Instrument-Btrc). Nhiét do 1én men dwoc duy tri trong khoang 40°C véi téc do khudy 130
vong/phut [21].

Hiéu suét thuy phan dwoc tinh dua trén sy con lai ciia co chét sau qua trinh thuy phan. Két thic qua
trinh thuy phén, 1 ml dich dugc cho vao microtube, ly tdm 14.000 vong & 4°C trong 10 phut. Phan dich
ndi dugc tach riéng, xac dinh khdi luong phan cin lang [22].

2.3. Xac dinh cac yéu t6 anh hwong dén qua trinh thuy phan thit trin qué

Dé c6 duge cong thic 1én men tot, thit trin qué dugc xr 1y va 1én men véi nhidu cong thirc khac nhau.
Chiing t6i thir nghiém dé nguyén thit trin va xay thit tran, 1én men tinh hodc c6 khudy tron. Chung toi
thay d6i nong do ri duong tir 0 — 40%. Chung toi khao sat ndng do enzyme bd sung tir 0 — 4% va ching
t61 khao sat dé tim kim loai hd tro cho hoat dong ctia enzyme protease SEB-Neutral PL nhu Zn*, AI**
Fe™, Ca®*, Mg®" va Mn”". Tit ca cac thi nghiém duoc thyc hién & khoang 40°Cva pH 6,5 nhu khuyén cao
clia nha san xuit enzyme.

2.4. Phwong phap siy phun san xuét bot dam tir thit trian qué

Dich thuy phén dugc bo sung 20% Maltodextrin (M100 - dugc cung cép boi cong ty Brenntag) va dugc
sdy phun trong hé thong say phun cong nghiép cua cong ty Co phan BV pharma (hinh 3.b). H¢ thong siy
phun dugc van hanh véi téc do cap dich 100 ml/phut, nhiét d6 budng say 135°C, nhiét d6 thu hoi 85°C.
2.5. B6 tri thuwe nghiém trén dan heo con sau cai sira

Pan heo con sau cai sita (26 ngay tudi) khong biét gidi tinh, ¢ trong luong trung binh 7,0+1,0 kg duoc
chia thanh 4 16. Mdi 16 12 ¢4 thé duoc chia thanh 2 ngin. Mdi nghiém thirc lap lai 3 lan.

Bot dam bo sung dugc phdi tron truc tiép vao cam va cung cip cho dan heo theo cac nghiém thic:

L6 A: 16 dbi chimg, chi cho an thirc n cua trai.
L6 B: b6 sung 10g bot dam/kg thirc dn cua trai.
Lo C: bé) sung 20g bot dam/kg thirc an cua trai.
L6 D: bd sung 30g bot dam/kg thire dn cua trai.

Thi nghiém dugc tién hanh trong 4 tuan, cho dén khi dan heo du tudi va trong lwong chuyén qua giai
doan nudi thit. Két thuc 4 tuan thi nghiém, ham lugng bach cau trong mau heo dwgc ghi nhan dé so bo
danh gia stric khoé cua dan heo.

2.6. Xdac dinh trong lrgng heo, ty 1¢ tiéu chay va lwgng bach ciu trong mau

Pan heo dugc cho an 4 lan/ngiy. Mdi lan thire an dugc d6 thanh nhiéu dot vao mang. Luong thue an
dugc thay dbi theo timg ngay phu hop v6i nhu cau thuc té ctia dan heo. Bot dinh dudng bd sung duoc cap
vao ngay l1an d6 dau tién ctia mdi lan cho dn dé dam bao dan heo an hét chat bo sung nay.

Trong luong heo duge xac dinh 1 tudn/lan bang cach can tong dan heo trong timg 2 ngan (6 ca thé).

S lugt tiéu chay duoc ghi nhan theo timg méang n (2 ngin chudng — 6 ca thé) trong sudt qué trinh
nudi va dugc chia thanh 4 tuan.

Sau 4 tudn nudi, tién hanh thu mau mau cua cac ca thé heo dé xac dinh lugng bach cau tong sé bing
phuong phép d¢ém trén buéng dém bach céu
2.7. Phuong phap thong ké va xir Iy s6 li¢u
Gia tri két qua ctia cac thi nghiém la trung binh cua 3 lan 13p lai. S6 lidu duoc tinh todn, \ biéu do trén
Microsoft Excel 2013 va dugc xir 1y thong ké bang phuwong phap ANOVA bang phan mém GraphPad
Prism 8.

3. KET QUA VA THAO LUAN
3.1. Hiéu suat thuy phan thit trin queé dwéi anh hwéng cia cac yeu to

Thit trin qué duoc thuy phan trong dung dich co ban ¢ bd sung enzyme, ri dudng va nude. Két qua khao
sat cho thay, khi thit trin duoc xay nhuyen va dugc 1én men trong dicu kién khuay dao cho hi€u suét cao
hon cac nghiém thtrc khac. Sau 18 gid 1én men c6 khudy déo hi€u suat thuy phan cao hon sy men tinh voi
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trun nguyén con gap 3 lan (hinh 1.a). Diéu nay phu hop vdi hoat - dong cua enzyme. Hoat tinh cua enzyme
s& tot hon khi tlep xuc nh1eu va trén bé ‘mat 16n cua khdi co chét. Viéc khudy dao con gitp nhiét d6 cua
phan tng dong déu, hiéu suat phan g 6n dinh [23].

Hiéu suat thuy phan thit trin qué cao nhit sau 18 gi0 1én men khong c6 sy khac biét khi bd sung 1%
hay 5% ri duong. Ca 2 nghiém thiic nay déu cho higu suat thuy phén trén 80% (hinh 1.b). Tuy nhién, &
nghiém thirc chi st dung 1% ri dudng, san pham 1én men c6 mui thdi, dich 1én men duc, c6 biéu hién ctia
su nhiém khuan nghiém trong. O nghiém thirc bd sung 5% ri dudong, san pham 1én men trong c6 mau nau
canh gian dep va c6 mui thom. Vi viéc bo sung 40% ri dudng, hidu suét thuy phan giam manh. Nhu vay,
viéc thuy phén thit trin qué co sy tham gia cia h¢ vi sinh vt trong ty nhién. Tuy nhién, cac vi sinh vat
ndy ngoai viéc thuy phén protein tur thit trun que thanh dich dam con tao ra nhiéu san pham phu c6 thé
gdy mét cam quan thdm chi gdy doc trén san pham 1én men. Nong do ri duong tang cao giup trc ché hoat
dong cua hé vi sinh vat phan giai protein nhung ndng do cao nay ciing rc ché hoat dong ctia enzyme
protease bd sung. Piéu nay phu hop voi nghién ctru ciia Wang va cong sy (2019) khi khéo sat anh huéng
cua mat ri duong trén hoat dong cta cac ching vi sinh vét phan giai carbonhydrate [24].
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Hinh 1. Hiéu suat thuy phan thit trin qué khi xay nhuyén c6 khudy tron (a) va khi thay doi nong do ri
duong trong phéan ung (b).

Nong dd enzyme bo sung vao qué trinh 1én men 12 mot yéu té quan trong trong san xuét, yéu to nay
quyét dinh manh dén toc do 1én men va gia thanh san pham [15]. Tur thuc nghiém, chung t6i nhan thiy
Vi 4% enzyme bo sung, toc do phan tmg dugc ddy manh ngay tir dau qua trinh 1én men (hinh 2.a). Tuy
nhién, sau 18 gio 1én men, hiéu suat thuy phan cta cac nghiém thirc bd sung 1%, 2% va 4% khong con
khéc biét. chat lugng san pham thuy phan thit trin qué nhu nhau trong cc nghiém thirc nay. Chinh vi
vdy, ching toi s& bo sung 1% enzyme protease vao san xuat quy mo 16n nham tiét kiém chi phi. Nirmal
va cong su (2014) ciing bd sung 1% protease trong cac nghién ctru cia nhom [25]. Nam 2016, Berg va
cong su cling da sir dung ty 18 b6 sung nay khi nghién ciru cac cong thirc thuy phan protein trong thuc
pham [26].

Protease 1a mdt nhom enzyme 16n thude l6p 3 — enzyme thuy phadn — nhém enzyme nay hoat dong
trong nhiéu diéu kién phan tng tuy thudc vao ciu trac khong gian dic biét 1a cu trac trung tim hoat dong
cua enzyme nay [27]. Tuy vao tung loai protease v&i hoat tinh riéng dic hiéu ma chung can mot hoic
nhiéu loai cofactor hd trg cho hoat dong thuy phén protein [28]. Trong pham vi nghién ctru ndy, ching t61
khong c6 diéu kién xac dinh cdu tric trung tim hoat dong ciia enzyme protease SEB-Neutral PL. Dé xac
dinh cofactor phu hop cta enzyme nay chl'mg t6i da tién hanh kiém tra tic dong ciia mot s6 ion kim loai
nhu Zn2+ A, Fe’, Ca®", Mg”" va Mn*"véi ndng do bd sung SmM. Ngay tur dau thyc nghiém, ion Ca®*
va Mg®" di cho thay hi€u qua rd rét [én hoat tinh thuy phan thit trin qué cua protease nay (hinh 2.b).
Trong d6, cac mudi calcium kha pho bién va c6 gia thanh thap ¢ Viét Nam. Ngoai ra, calcium cung la mot
thanh phan dinh dudng khong thé thiéu cho vat nudi trong viéc hinh thanh xwong, tham gia dan truyén
than kinh [29]. Chinh vi vay, ching ti chon calcium 1am ngudn cofactor cho qua trinh 1én men quy mé
16n.
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Hinh 2. Hiéu suit thuy phan thit trun qué khi thay d6i ndng d6 enzyme protease bd sung (a) va khi thay
d6i cofactor cho hoat dong cua protease (b).
3.2. Lén men thit trin qué véi enzyme protease quy md 16n va thir nghiém san xuit bt dinh dwéng
Véi cac thong sé khao sat thuc nghiém, ching t6i tién hanh cac mé 1én men quy mé 16n trén thiét bi 1én
men ban ty dong dugc thiét ké dam bao 6n dinh cac thong so co ban cua qua trinh 1€n men (hinh 3.a).

{b) §

Hinh 3. Thiét bi 1én men ban ty dong quy mo 15 li/mé (a) va hé théng sy phun quy mé 5lit/gio (b)
va san pham bdt dinh dudng thanh pham (c).

Thanh phan ctia m&i mé 1én men bao gom: 40% thit trin qué, 1% enzyme protease, 5% ri duong,
5mM Ca®". Qua trinh 1én men tién hanh trong 18 gi%, nhiét do 6n dinh khoang 40°C, pH dao dong 6,5-7,0
va tbe do canh khudy 130 vong/phiit. Vi thiét bi 1én men ban tu dong dwoc thiét ké hoan toan bang inox
304 sir dung cho cong nghé thuc pham, hiéu suit thuy phén ting 1én dang ké so voi két qua thi nghiém.
Sau 18 gio 1én men, toan bd dich 1én men dugc loc qua mang lgc chuyén dung dam bao kich thudc hat
phit hop dé nap vao hé thong say phun. Hiéu sut thuy phan dat hon 90%.

Dich thuy phan duoc b sung 20% Maltodextrin (M100 - dugc cung cAp boi cong ty Brenntag) va
duogc say phun trong h¢ thdng sdy phun cong nghiép cua cong ty Cod phan BV pharma (hinh 3.b). Cac
thong s6 sdy dugc didu chinh phu hop v6i thong s6 may, hi¢u suat thu hdi bot sdy va cam quan cia san
pham sdy (hinh 3.c). Bt sdy (bot dam tir thit trin qué) dugc tién hanh phan tich ham lwong va thanh phan
amino acid tai Trung tdm Sic ky Hai Pang.

So sanh két qua phan tich dich thuy phan thit trun qué va bot dam tur thit trun qué cua ching toi v6i
dich thuy phan thit trun que trén thi treong - NUTRI-T, cung cap bdi cong ty TNHH Thuong mai Pau tu
Renabeco, chung t6i thay rang ham luong amino acid tong trong mau cta chung t6i cao hon gan 5 lan va
thanh phan amino acid thiét yéu cho heo cling cao hon (két qua phan tich dwgc bd sung trong phu lyc).
Dic biét ham luong threonin cao khoang gép 8 1an. Theo nghién ciru ciia Nguyén Thi My Huong va cong
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su nam 2014, tién hanh thuy phan dau va xuong ca chém bang enzyme thwong mai Flavourzyme véi ti 18
0,5% nguyén liéu sau 6 gid thu dugc ham luong amino acid tong: 37,7 + 0,28 g/100 g bot protein, cao
hon gap 3 14n so v6i ché pham bot dam ctia chung t61 [30]. Liaset va cong sy (2003) thyc hién thuy phén
xuong c4 hdi voi enzyme thuong mai Protamex ™ cua Novozymes véi ti 1¢ 0,12% so vdi co chat sau 60
phut thuy phén ¢ pH 6,5, 55°C thu dugc 7,88 mg/g amino acid tong trong dich protein, thap hon gin 8 lan
so v6i mau dich dam ching t6i thuy phén dugc tir trun que [31]. Kechaou va cong su (2009) thuc hién
thuy phan myc va ca moi bang enzyme Alcalase cung cap bdi cong ty Novozymes vai ti 1€ 0,1% so véi
co chat dong nhit mau véi nude cat ¢ ti 18 1:1, pH 8,0, 50°C, 300 rpm trong 24 gid cho ham luong amino
acid tong rat cao 3,508 rnmol/mg (muyc) va 2,751 mmol/mg (ca moi) nhung khong thu nhan duoc
histidine - amino acid thiét yéu cho heo con [32].

Vi thanh phan va ham lwong amino acid thiét yéu va khong thiét yeu c6 trong mau bot dam, chiing
t61 nhan thay rang ché pham bot dam nay hoan toan phii hop va ¢6 trién vong trong viée sir dung lam
ngudn thirc dn bd sung cho heo, dic biét 1a heo con giai doan dang cai sita.

3.3. Budc diu thir nghiém hiéu qua ciia bot thit triun qué trén dan heo con lai sau cai sira

Pan heo con sau cai sita khoé manh, khong phan biét gidi tinh, cé trong lugng trung binh khoang 7,0
kg/con dugc chia thanh 4 16 thi nghiém. Mai 16 dugc phan thanh 2 ngin nho, mdi ngin nho ¢6 6 ca thé
heo con. Heo con, chudng trai va thirc dn nén duoc cung cip boi trai chian nudi Vinh Khanh thuoc Cong
ty C6 phan xuét nhap khau nong san thyc phim An Giang.

ban heo dugc can trong luong khi nhép chuéng va sau mdi tuan thuc nghiém. Trong lugng cua dan
heo dugc ghi nhan trong bang 1. Tir d6 chung téi xac dinh duge tdc do ting truéng ciia mdi dan heo so
v6i khi nhap chudng (bang 2). Theo két qua ghi nhan duoc, dan heo dugc cho dn voi khau phan ¢ bd
sung 2% bot thit trun qué c6 sy tang trudng nhinh hon cac dan heo khac. Chung to1 tién hanh phén tich
két qua bang chuong trinh phéan tich ANOVA 2 yéu t6 ¢6 lip (GraphPad Prism 8), két qua phan tich cho
théy c6 su khac biét gitra 16 thi nghiém C so vdi cac 16 thi nghiém khac. Mac du sy khac biét nay khong
qué 16n nhung c6 y nghia rit cao trong thuc nghiém cua chung toi.

Béng 1: Khéi lwong dan heo (12 ca thé/dan) sau mdi tuan nudi thyc nghiém (dvt: kg)

Tuén 0 Tuén 1 Tuén 2 Tuén 3 Tuén 4
Lo A 82,66 + 4,06 96,96 + 3,90 118,35+ 3,23 146,59 £2,12 176,30 + 5,75
LoB 86,70 + 2,47 102,23 +£ 0,61 129,47+ 0,92 | 156,78 +1,21 187,55+ 6,90
Lo C 86,03 £ 3,61 104,03+ 1,27 | 137,23+0,14 | 170,84+0,54 | 201,04 +4,52
LoD 83,92 +4,10 99,39 + 5,32 125,26 +3,88 | 157,47+1,80 | 185,11+2,40

Bang 2: Téc d tang truong cua mdi dan heo (dvt: %)

Tuén 1 Tuén 2 Tuén 3 Tuén 4
Lo A 1736 £336 | 43,28+3,29 | 77,69 + 10,58 113,78 + 15,87
Lo B 17,99 £ 4,11 49,42+ 524 80,93 + 6,02 116,53 + 12,99
Lé C 21,03 +3,93 59,71+ 6,77 | 98,82+ 8,66 133,84+ 6,79
LoD 1843+ 139 | 49,66+ 1221 | 87,98+ 10,21 120,87 + 8,83

. Phén tich‘ANOVA 2 yéu to ¢6 lap voi o= 0,05 cho thay khong co su khac biét gilta cac 1(;) thi nghi¢ém trong 2
tuan dau, tu tuan thir 3 sy tang trong cta dan heo trong 16 C c6 sy khac biét vai cac 16 con lai ( P=0,0451<0,05,
P=0,0472<0,05).

Heo con sau cai sita can duoc cung cdp diy du dinh dudng véi thanh amino acid can dbi. Tuy nhién
viéc cung cip khau phan 4n qua nhiéu dam s& khién heo con di phan 16ng do hé thong 16ng rudt chura that
su phat trién [33]. Viéc di phan 1ong c6 tac dong xau dén su ting truong cua heo dic biét 1a giai doan sau
cai sita. DAy cling 1a giai doan quyét dinh dén sy tang truong vuot bat clia heo sau nay [34]. Lo D dugc
cho an vé6i khau phan 4n c6 3% bot thit trin qué cao hon 16 C nhung tdc d6 ting trudng ctia 16 D thap
hon. Trong qué trinh thuc nghiém, chiing t6i ghi nhan nhiing heo con ¢ 16 D c6 ty 1¢ di phan léng cao hon
cac 16 thuc nghiém khéc (bang 3). Pic biét ty 1& heo con di phéan 16ng & 16 C thap chi bang % so véi 16 D.
Tuy nhién viéc di phan 10ng cta dan heo chi dwoc ghi nhan nhiéu vao 2 tudn dau. Hién trong nay khong
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con duge ghi nhan & tuan thir 4. Xét vé khia canh thong ké, sy ting trong cta dan heo trong 16 C khong
qua khac biét so vdi cac 16 con lai. Tuy nhién, trong nganh chan nudi ty 1€ khac biét nay that su co y
nghia.

Bing 3: Ty 1¢ tiéu ¢chay o cic din heo trong 3 Bdng 4: 86 lwemg bach ciu trung binh &
tudn diiu duoe nudi vii ché do bd sung bot dam moi ¢d thé lom trong cdc 16 thue nghiém
t:!::}:: Tuiin 1 Tuan 2 Tuén 3 :;;I:::,if =4 {’;r;?hgl l::::?‘;d“
A 12,70 % | 5,86 % 3.78 % A 21,75+ 1,21
B 10,32 % 14,29 % 3,38 % B 19,45 = 2,64
I 8,94 % 10,08 % 1.59 % C 18,75 + 3,78
D 17.06% | 21,83% 5.97 % (b} 2205276
I'1.1:'m tich ."\.Nf.j":"n'"i 1 yéu to6 voi 0=0,05 cho lhfi:.r'

khdng cd sg khic bi¢t pitka cie 16 thyre nghiém

Viéc bd sung 1 thanh phan nao d6 vao khau phan in ciia heo ciing s& gdy tac dong 1én hé tuan hoan
va mién dich ciia heo. Thong s6 co ban nhat dé danh gia tac dong cua thirc dn bd sung 1én sinh Iy 1a ham
luong bach cau trong mau heo sau khi 4n thtrc dn bd sung [35]. Sau 4 tuan thuc nghiém, chung toi tién
hanh 14y méu sau tai cta heo dé xac dinh s6 luong bach cau, mau dugc (dung trong dng trang heparin, bao
quan lanh & 4 °C. S6 lugng bach cau trung binh & cac ca thé heo con déu & gia tri sinh 1y binh thuong, so
lwong nay phit hop véi cac bao cdo trude diy [36]. Két qua cho thay khong ¢ su khac biét rd rét vé so
luong bach ciu & cac 16 heo thi nghiém (bang 4). Viéc cho heo con an thém bot dam tur thit trun que
khong gy tac dong x4u 1én hoat dong sinh 1y ciing nhu khong gay kich tmg mién dich ¢ bay heo con.

4. KET LUAN

Trin qué 13 ngudn nguyén liéu ddi dao, ham luong dam cao va hiru ich. Viée nghién ctru ché bién thit trin
qué thanh cac dang san pham thuong mai co gid tri cao ludn la nhu cau cap thiét. Trong nghién ctru cta minh,
ching 61 dé thanh cong trong viéc san xuat duoc bot dam tir thit trin qué bang cong nghé thuy phén sinh hoc va
k¥ thuét sdy phun. San pham tao ra c6 gid tri dinh dudng va gia tri cam quan pht hop véi viée b sung cho dan
heo con sau cai sita. Diéu nay di duoc chimg minh théng qua viéc thuc nghiém trén dan heo con sau cai sita cua
trai chan nudi Vinh Khanh thudc Cong ty C6 phan xuét nhap khau nong san thue phdm An Giang. Pan heo c6 dn
bot dam b6 sung di co su ting trrong dang ghi nhén va ¢4 strc kho¢ 6n dinh sau giai doan thyc nghiém. Ching
61 s& tiép tuc thye hién cac nghién ctru trén nhiéu dbi twong khéc dé c6 thé thuong mai hod san pham bot dam tir
thit trin qué.

LOI CAM ON: Chiing t6i chan thanh cam on Truong Dai hoc Cong nghiép Tp. H6 Chi Minh da cép
kinh phi dé thyc hién dé tai nghién ctru c6 ma s6 194.TP02. Chung t6i xin chan thanh cam on Ban gidm
dbc Cong ty Co phan xuat nhap khau néng san thuc phdm An Giang da tao diéu kién thuan loi cho ching
t61 thuc hién nghién clru nay tai trai chan nu6i Vinh Khanh thugc Cong ty.
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