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MO DAU

1. Tinh cép thiét ciia dé tai

"Probiotics 1a cac vi sinh vat séng khi dua mét lugng can thiét vao co thé
dem lai hi€u qua c6 loi cho co thé". Cac vi khuan séng duogc phan lap tir cac
chung vi khuan c6 loi cho co thé; cac ching nay qua thuc nghiém chimg minh
duogc tac dung c6 1gi cho co thé, khong gay bénh, c6 kha nang tdn tai khi qua
da day t&1 rudt khong bi tiéu diét boi acid da day va khi luu gitt phai c6 kha
nang ton tai thoi gian dai.

Loi ich cua vi sinh probiotics 1a: Pdi khang véi mam bénh probiotics
kich thich tang sb lugng héng cau, dai thuc bao, té bao lympho va dac tinh cta
vi khuan 1a tiét acid, H,O,, lysozyme...[32]; tic dong 1én promoter trong quéa
trinh ting trudong ciia dong vat boi cac chat nhu biotin va vitamin B12[60];
tang qua trinh hip thu dinh dudng; wc ché vi sinh vat gdy bénh [61]; ting
cuong hé théng mién dich [16]; can béng khu hé vi sinh vat cho duong rudt;
vi sinh probiotics khong mang mam bénh va chat doc hai [23].

Ngay nay, khuynh huéng str dung liéu phép thay thé cho liéu phap khang
sinh dung trong diéu tri bénh ngay cang duoc chii trong va phat trién, nhat 1a
nhitng bénh do vi sinh vat gay ra. C6 thé noi, liéu phap dung probiotics dugc
xem 13 liéu phéap thay thé khic phuc duoc nhitng nhuge diém cua liéu phap
dung khang sinh ma gdy nhiéu phan ung phu, chi phi lai cao va tinh trang
khang khéang sinh ctia vi sinh vat gay bénh.

Nganh chin nudi Viét Nam dang trong qué trinh phat trién theo xu hudng
cong nghiép va chuyén mon héa, gop phan rat 1on vao téng san pham nong
nghiép va 1a mot bd phan khong thé thiéu trong nén kinh té quéc dan. Chin
nudi cung cip thit, sita, trimg va cic san pham khéc cho con ngudi.

Vi¢t Nam vua trai qua con dai dich gia cam, nod khong nhitng gay thiét

hai nang né€ vé€ kinh t€ cho nhiéu hd nong dan va cac trang trai chan nudi gia



cam qui mo 16n, ma con de doa cac trung tm gidng gia cAm. Theo Trung tim
Khuyén nong Qudc gia cho biét, tong dan gia cam ca nudce hién nay chi hoi
phuc dugc 70% so véi trude dich (khoang 100 tri€u con, riéng dan gia cAm
giong chi mai phuc hoi 60%).

Véi nhiéu 1y do trén dé xuat dé tai: “Nghién ciru 1én men cac chiing vi
sinh probiotics va irng dung trong chan nudi ga”.
2. Muc tiéu ciia dé tai

- Xay dung quy trinh nudi cay nhan giéng cic chiing vi sinh probiotics dé
ung dung trong chan nudi ga.

- Panh gi hiéu qua ciia ché pham probiotics trong chian nudi ga dé trimg.
3.Y nghia khoa hoc

Két qua nghién ctru ctia dé tai gop phan lam sang to vai tro cia viée st
dung cac chung vi sinh probiotics.
4. Y nghia thue tién

Ung dung ché pham probiotics trong nganh chin nudi giam chi phi dau tu

va thoi gian cham séc, gop phan cai thién doi séng ciia nong dan.
5. Giéi han deé tai

Trong qué trinh thuc hién, do thoi gian, trang thiét bi c6 han nén chi tién

hanh theo do6i mot so doi twong vi sinh vat ¢o6 191 va céac chi ti€u co ban.



CHUONG 1. TONG QUAN TAI LIEU

1.1. Téng quan vé vi sinh vt probiotics

Tir “probiotics” c6 ngudn goc tir Hy Lap c6 nghia 1a “cho cudc séng”.
Tuy nhién, dinh nghia vé probiotics di phat trién nhiéu theo thoi gian. Lily va
Stillwell (1965) da mo ta trudce tién probiotics nhu hon hop dugce tao thanh boi
mot dong vat nguyén sinh ma thuc day sy phat trién ctia ddi trong khac. Pham
vi ctia dinh nghia nay dugc mo rong hon bai Sperti vao dau nhitng nim bay
muoi bao gdm dich chiét té bao thiic ddy phat trién cua vi sinh vat (Gomes va
Malcata, 2007)[40]. Parker (1974) da 4p dung khai niém nay ddi véi phan
thirc n gia siic c6 mot anh hudng tét ddi véi co thé vat chii bang viéc gop
phﬁn vao can béng hé vi sinh vat trong rudt cua nd. Vi vay, khai niém
“probiotics” dugc tmg dung dé mo ta 1a cac vi sinh vat song gop phan vao cin
bang hé vi sinh vat rudt” [51].

Dinh nghia chung nay sau d6é dugc lam cho chinh xac hon boi Fuller
(1989), ong dinh nghia probiotics chtra vi sinh vét song bo trg thic an anh
hudng co loi dén vat chu béng viéc cai thién can bﬁng hé vi sinh vat rudt cua
n6[22]. Khai niém nay sau d6 dugc phat trién xa hon: “vi sinh vat séng (vi
khuan lactic va vi khuan khac, hoic ndm men & trang thai kho hay bd sung
trong thuc pham 1én men) ma thé hién mot anh hudng co loi d6i véi sitec khoe
cta vat chi sau khi dugc tiéu héa nhd cai thién tinh chat hé vi sinh vat von ¢
cua vat chu” (Havenaar va Huis in't Veld, 1994)[36].

1.2. Thanh phén ciia probiotics

Thanh phan cua probiotics thong dung nhat 14 cac vi khuan sinh acid
lactic. S6 chung vi sinh vat trong mot ché pham c6 thé nhiéu it khac nhau, cac
chung ciing ¢6 thé cung loai hoic khéac loai.

Probiotics bao gdm nhitng vi khuan c¢6 loi (vi sinh vét hitu ich) nhu vi

khuan lactic acid (L.acidophillus, L.casei, L.rhamnosus, L.bulgaricus,



Carnobacterium...), gibng Bacillus (B.subtilis, B.licheniformis, B.
megaterium, B.polymyxa,...), Actinomycetes, Nitrobacteria...dugc ap dung
dé han ché sy nhiém bénh ddi véi cac vi khuan gay bénh . Mot s6 thanh phén
khac ciing dugc tim thiy trong probiotics 1a tip hop cac enzyme c6 ngudn
géc vi sinh vat nhu amylase, protease, lipase, cellulase, chitinase, mot )
vitamin thiét yéu va chat khoang [14].

Nguoi ta ciing dung bao tir cia vi khuan nhu mot probiotics, thudng sir
dung 1a Bacillus, Lactobacillus, nam men, Biridobacterium, Streptococcus, it
thong dung 1a mot ching dic biét cua Clostridium butyricum. Ché pham c6
tinh chat probiotics gdm nhiing vi sinh vat song nhu cac vi khuan thudc gidng
Bacillus, Lactobacillus, Saccharomyces, Nitrosomonas... nguodi ta thuong
tron vao thirc an hoac nudc uéng.

1.2.1. Bacillus subtilis
1.2.1.1. Dic diém sinh hoc

Bacillus subtilis 13 tryc khuan gram duong, sinh bao tir, chiéu ngang cta
bao tr khong vuot qua chiéu ngang cia té bao vi khuan, kich thudc 0,5-
2,5%1,2-10,0 um, sép xép thanh cdp hodc chudi; do do khi c6 bao tir vi khuén
khong thay d6i hinh dang, bao tir cta vi khudn nay co strc séng rat lau.

Truc khuan c6 & moi noi trong ty nhién va khi diéu kién séng gay go,
chung c6 kha ning tao ra bao tr gan nhu hinh cau, dé ton tai trong trang thai
"ngi dong" trong thoi gian dai. Loai sinh vat ndy c6 cuc ky nhiéu loai khac
nhau, trong do da s6 1a vo hai.

Bacillus subtilis duwong tinh véi catalase, str dung khi oxy lam chit nhan
electron khi trao d6i khi trong qua trinh trao d6i chat. Qua kinh hién vi
Bacillus subtilis don 1& ¢6 hinh dang giéng nhitng chiéc que, phan 16n nhimng
chiéc que nay c6 bao tir trong hinh oval c6 khuynh hudng phinh ra & mot dau.
Thuong thi ngudi ta quan sat thdy tap doan cta gidng sinh vat nay rat rong

16n, c6 hinh dang bt dinh va dang phat trién lan rong.



1.2.1.2. Dic diém sinh Iy

Giéng Bacillus ¢6 hinh thic sinh san 1a nhan déi: tir mot té bao me sé
hinh thanh hai té bao con.

Trong sb céac loai vi khuan thi Bacillus subtilis ¢ kha ning sinh bao tir
khi gdp moi truong khong thuan loi cho sy sinh trudng cta chung.

Bacillus subtilis 12 vi khuan ddi khang véi cac vi sinh vat giy bénh
duong rudt ¢ ngudi va gia suc dé phong chdéng bénh tiéu chay (Madigan,
2001)[ 39].

1.2.2. Lactobacillus acidophilus

L.acidophilus 12 mot chi 16n voi trén 50 loai thudc ho vi khudn
Lactibacillaceae. Truc khuan hinh thai da dang tu dai dén dang cau truc
khuan ngin, kich thudc 0,5-1,2x1,0-10,0 pm. Thuong xép chudi, dic biét ¢
giai doan sau clia pha logarit ctia su phat trién thuong khong di dong. Gram
duong, am tinh voi catalase, khong tao bao tir, nhu cau dinh dudng cao, ua
acid va san pham cudi ciing cua qua trinh 1én men cacbon 13 acid lactic, moi
truong acid (rc ché su sinh trudng cia cac vi sinh vat c6 hai.

L.acidophilus 13 vi sinh vét ky khi khong bét budc. Do d, trong thuc té
khi ndng d6 oxy thap thi hoat dong séng duoc duy tri binh thudng.

Nhu cau dinh dudng phirc tap doi hoéi aminoacid, peptid, cac dan xudt
cta acid nucleic, cac vitamin, mudi, acid béo, cac ester cta acid béo va c6 thé
1én men cac loai cacbon.

Phat trién thuan loi trén bé mat thach trong diéu kién ky khi va 5-10%
CO,. Khuan lac trén moi truong thach co6 kich thudc 2-5 mm, mot khdi 10i,
duc va khong sac t6. Khoang nhiét d tir 5-53°C, tdi wu & 30-40°C. Chiu dugc
moi truong acid, pH tdi vu thuong 5,5-5,8 hodc thap hon.

L.acidophilus c6 vai trd quan trong trong su 1én men cta nhiéu loai thuc
phém, tr san phém stra va sfta lén men, ngll cdc, cac san phﬁm thit, nudc,

nudce thai, bia, gao, trai cay va nudc trai cdy, rau cu Ién men, cadm va bot nhao



chua. Lén men xay ra khi vi khuan vao dung dich dudng va cacbonhydrat dé
san xuit ruou, CO, va acid lactic.

C6 nhiéu san pham sita 1én men ma st dung L.acidophilus. L.acidophilus
va cac vi khuan acid lactic dugc thém vao sita dé 1am giam pH. Khi sira tro
thanh acid, protein trong sira va coagulate dé tao thanh gel.

Tiém nang cua L.acidophilus 14 hoat dong nhu mot khang sinh dé chdng
bénh nhiém trung. L.acidophilus con ki sinh trong miéng, dudng tiéu hoa va
am dao cta nhiéu loai dong vat déng nhi¢t trong d6 c6 nguoi. Vi tu cach la
mot probiotic, nd c6 thé duoc sir dung dé ngin chin va xir Iy chong biotic tiéu
chay, nhiém khuan va men tiéu hoa nhiém tring. Mit khac né c6 thé gitp co
thé duogc bao vé chéng lai bénh ung thu va anh hudng cta céc tri li¢u béng
hoa chét... Hon nira, chung c6 thé dugc dung nhu 13 mot phong chéng ngd
doc thirc an khi di du lich.

Viéc phan loai vi khuan lactic vao cac chi khac nhau phan 16n dua trén
hinh thai hoc, qua trinh 1€én men cacbonhydrat, anh hudng cua nhiét do, néng
do mudi, néng d6 acid hodc kiém, cau hinh cua acid lactic, thanh phén cua
acid béo va cac thanh phan cua thanh té bao.

C6 hai con dudng 1én men: Glycolysis thi acid lactic 1a san pham cubi
cung, 6-phosphogluconate/phosphoketolase thi ngoai acid lactic con cé
ethanol, acetate va CO,.

Vi khuan lactic mang nhiéu nhimng dic tinh c6 lgi cho ngudi va vat nubi:
hd tro tiéu hod, ting cuong kha ning mién dich, kich thich sy phat trién cla
vat nudi... Ngoai ra chung con giup diéu tri cac bénh vé dudng tiéu hoa nhur:
tiéu chay, tdo bon, loan khuén...Bén canh d6, vi khuan lactic con c6 kha nang
kim ham, tc ché céc vi sinh vat gay bénh: Candida albicans, Bacillus cereus,
Staphylococcus aureus...do chung sinh cac chat: bacteriocin, acid lactic,...

gitip can bang khu hé vi sinh vat.[60]



1.2.3. Saccharomyces cerevisiae
1.2.3.1. Pdc diém sinh hoc

“Nam men (Yeast, Levure) 1a loai ndm don bao, sinh san bang phuong
thirc nay chdi hodc ty phan doi té bao”.

N4am men phan b rong rdi trong tu nhién, nhat 1 trong cic moéi trudng
c6 chtra duong, c6 pH thép, chfmg han nhu trong hoa qua, rau dua, mat mia, ri
dudng, mat ong.... NAm men S.cerevisiae duge biét dén nhu mot quén thé té
bao sdng dugc con ngudi nudi ciy tir cd xua nhat.

Nam men thudc gidng S.cerevisiae c6 cac dic diém sau: sinh san dinh
dudng bang nay chdi ¢ nhiéu phia; khong tao bao tir bin; té bao tir, nang bao
ttr hinh thoi, mdi nang chira trén 2 bao tir, nang bao tir hinh cau hodc hinh
trig, nang chin kho v§; 1én men glucose manh mé¢; khong tao thanh vang
som trén nude chiét mach nha.
1.2.3.2. Pdc diém hinh thdi va kich thuéc té bao

NAim men S.cerevisiae thuong co cAu tao don bao, c¢6 nhan that, hinh
tron, hinh trimg hay bau duc, hinh dai hoic elip.

Hinh dang cua nam men hau nhu khong 6n dinh. N6 phu thudc vao tudi
ctia nAm men va diéu kién nuoi céy. S.cerevisiae ¢6 hinh bau duc néu n6 &
diéu kién giau chat dinh dudng; trong diéu kién yém khi ndm men c6 hinh
tron, nguoc lai trong diéu kién hiéu khi té bao kéo dai hon.

Kich thudc té bao thay doi tuy thudc giéng, loai, chung.

Té bao ndm men thuong c6 kich thude 16n gip tir 5 dén 10 1an té bao vi
khuan. Kich thuéc trung binh ctia t& bao ndm men nhu sau: chiéu dai: 9-
10pm, chidu rong: 2-7um. Ngoai ra kich thudc té bao nAm men thay doi theo

dicu kién nuoi cay, theo tudi sinh ly.



1.2.3.3. Ciu tao té bao

Té bao ndm men cling nhu nhiéu loai t& bao khac dugc ciu tao chu yéu
tir cac thanh phan co ban sau: thanh té bao, mang nguyén sinh chit, nhin va
cac co quan khac.
1.2.3.4. Sw sinh sdan ciia ndm men

Nam men S.cerevisiae ¢6 2 phuong thirc sinh san d6 1a sinh san vo tinh

bang cach nay chdi va sinh san hitu tinh bang bao tir tai.
1.2.3.4.1. Sinh san vo tinh bang cach nay choi

Nay chdi 1a phuong thic sinh san cha yéu cta nAm men. O diéu kién
thuan loi nAm men sinh s6i nay no nhanh. Déi véi cac gibng ndm men phét
trién manh, co thé quan sat théy tat ca té bao déu co chdi, do sy tao chdi hau
nhu chiém toan b chu ky séng ctia t& bao ndm men. Thuc té ca té bao me va
té bao con déu co thé tao chdi méi trude khi chiung phan chia. Déi voi cac
gidng nim men phat trién cham hon, thi cac té bao hau nhu khong hinh thanh
chdi va su tao chdi chi chiém mot phan rat nhé trong chu ky cua té bao. Chu
ky nay 14 chu ky phat trién cia nAm men d6 1a thoi gian can thiét ké tir luc
chdi méi hinh thanh t&i lac t& bao nay phat trién va bat du tao té bao moi.

Qua trinh nay choi xdy ra dong thdi véi sy bat dau cua giai doan tong
hop DNA. Nhitng budc dau tién cua qua trinh hinh thanh chdi cé lién quan
dén hién trong mém hoa cua 16p thanh té bao dudi tac dung cta cic enzyme
lytic. Enzyme nay tin cong vao cac polysaccharide ciia thanh té bao lam cho
chdi chui ra khoi t& bao me. VAt chat mai duoc téng hop s€¢ duoc huy dong
dén choi va 1am cho chdi phinh to dan 1én. Kich thudc ctia chdi ting dan 1én
dén khi choi dat kich thudc 16n nhét thi mot vach ngin c6 cau tao phuc tap
dugc hinh thanh tai phan ¢ cta chdi, vach ngan nay trong thanh phan c6 chira
chitin, mannan va glucan. Qua trinh phan tach chi hoan thanh khi céac 16p vach
ngdn nay tach ra va no dé lai trén té bao me vét seo chdi va trén té bao con vét

seo sinh.



M3i khu vuc trén thanh té bao chi tao duoc duy nhat mét chdi non. Mdi
khi ¢6 té bao mé&i duge tach ra thi mét seo chdi mdi lai duoc hinh thanh trén té
bao me va do do béng cach dém seo choi chung ta co thé xac dinh duge sb
luong chdi d duoc sinh ra trén mdi té bao riéng biét. Bang cach nay ching ta
c6 thé xac dinh duogc do truong thanh cua té bao.
1.2.3.4.2. Sinh san hiru tinh

Bao tir thi cla S.cerevisiae thudng c6 hinh dang khac nhau c6 thé 1a hinh
cau, hinh bau duc, vé nhén khong mau. S.cerevisiae sinh san don tinh tao
thanh bao tir tir té bao riéng 1é khong thong qua tiép hop, bao tir nay khi gip
diéu kién thich hop sé& phat trién thanh té bao méi. Té bao nay lai tiép tuc nay
chdi.

Pau tién timg cip bao tir don boi két hop ngay trong ti xdy ra sy phdi
hop té bao chat va nhan, té bao ludng boi sinh ra s& ndy mam va chui qua
mang tii. Té bao nay lai sinh san theo cach nay chdi. Sau d6 nhan bén trong té
bao phan cat giam nhiém. Té bao bién thanh tai chira bon bao tir tai, va clr
sinh san nhu vay. O S. cerevisiae t& bao dinh dudng don boi sinh san theo
cach nay choi. Sau d6 2 té bao két hop voi nhau xay ra qua trinh giao chat va
giao nhan tao thanh té bao dinh dudng ludng bdi. Té bao nay chdi va sinh ra
té bao ludng bdi khac va sau d6 chuyén thanh bao tir tai. Nhan phan cat giam
nhiém va sinh ra bon bao tir tai réi chuyén thanh té bao dinh dudng va tiép tuc

sinh san bang cach nay choi.
1.2.3.5. Tinh chit sinh Iy, sinh hod

Nam men 14 vi du dién hinh cua vi sinh vat hiéu khi tuy tién. Trong diéu
kién du oxy, nAm men sé& phat trién ting sinh khdi 1a chi yéu, con rugu khong
truc tiép tao thanh hodc tao thanh rat it. Phuong trinh xdy ra trong ho hfip hiéu
khi:

C¢H,06 + 60, > 6CO, + 6H,O0O + Q
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Qua trinh ho hip hiéu khi trai qua qua trinh phosphoryl hod va tiép tuc di
vao chu trinh Krebs. O day oxy phan tu dugc st dung nhu mot chat nhan

electron cuoi cung va glucose bi oxy hoa hoan toan thanh nuéc va CO,.

Nguoc lai khi thiéu oxy qué trinh ho hap yém khi xay ra va hoat dong 1én
men 13 chi yéu. Nam men khong c6 kha niang chiu duoc moi truong cd do
acid cao nén acid pyruvic sinh ra sau con dudong duong phan ngay lap tuc
chuyén d6i thanh CO, va acetaldehyte va cudi cting thanh ruou etylic.

C¢H1,06 =2 2C,HsOH + 2CO,

Dua vao dic diém trén va muc dich thu nhan san phim ma co thé diéu
khién qua trinh trao d6i chat cia nAm men.[1]

Véach té bao chra mannan va glucan co6 tac dung hoat hoa dai thuc bao,
do d6 giup ting cuong mién dich. Hip phyu doc to va bai thai ra ngoai. San
xudt enzyme tiéu hoa va céac acid hitu co dwa pH rudt xudng 4-5.

Véi cdu tao cta thanh té bao ndm men 1a B-1,3-glucan c6 thé chdng mot
s6 bénh khi chiung duoc bo sung va c6 vai trd nhu vaccine. Chung hoat dong
nhu dai thuc bao.[26]

1.2.4. Nitrosomonas sp.

Nitrosomonas khong sinh bao tir, t& bao nhé bé hinh bau duc, kich thudc
khoang 0,5-1,5um, hiéu khi; duoc tim théiy trong dat, nude thai va cac khu
vuc bi 6 nhiém co néng do cac hop chit chira nito cao; co kha nang chuyén
dong va c6 tién mao dai ¢ cuc.

pH tdi wu ctia Nitrosomonas 13 6,0-9,0 va nhiét do 1a 30°C.

Trén moi trudng 1ong, Nitrosomonas trai qua mot so6 pha, phat trién tiy
thudc diéu kién. Hai pha chu yéu 14 pha di dong - t& bao c6 mot hay chum tién
mao va pha tap doan khuan keo - cac té bao khong di dong.

Ngudn cacbon duy nhat trong méi trudng 1a CO, ¢ trong khong khi va

trong thanh phan cta CaCO;. Nguyén liéu nang luong va ngudn nito cho vi
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khuén giai doan dau 1a qua trinh nitrate hod NH; va mubi amon, giai doan hai
1a nitrite.

NH; + 3/2 0, —» H + NO* + H,0

Vi khuan nitrate hoa khong st dung cac chit hitu co va chuyén hoa mot
cach chat chd ddi véi viée oxy hoa co chit NH; thanh nitrite. Chting c6 vai tro
quan trong trong xur 1y chat thai, nudc thai cong nghiép va trong qué trinh xur
1y sinh hoc.
1.3. Tiéu chi chon lya vi sinh vat probiotics

- C6 kha nang bam dinh vao niém mac dudng ti€u hda cia vat chu.

- Khong sinh chat doc, khong gy bénh cho vat chu.

- Sinh cac enzyme hodc cic san pham cubi cing ma vat chii co thé st
dung dugc.

- Dé nuéi céy, c6 kha nang ton tai doc 1ap trong mot thoi gian dai.

- Chira s6 lugng 16n céc té bao séng.

- Chiu dugc pH thép 0 da day va mudi mat & rudt non.

- C6 kha nang song khi dugc dong goi va dua vao st dung.

- Coé mui vi chép nhan duoc khi st dung.

- Khi str dung can cha v dén nhiét do.
1.4. Co ché tac dong ciia probiotics
1.4.1. Tac dong khang khuin

Lam giam so luong vi khuan gdy bénh dé ngan chin cic mam bénh bang
nhiéu co ché khac nhau:

- Tiét ra céc chat khang khuén gém cac acid htru co, H,O,, bacterioxin...
c¢6 kha ning trc ché vi khuan gram (+), gram (-).

- Canh tranh vdi cac nguén bénh vi tri bam dinh vao duong rudt.

- Canh tranh dinh dudng can thiét cho su séng s6t cia mam bénh.

- Tac dong khang doc t6.
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1.4.2. Tac dong biéu mo rudt

- Pay manh su lién két chat ciia nhiing té bao biéu mo.

- Giam viéc kich thich bai tiét va nhitng hau qua do bi viém cua su lay
nhiém vi khuan.

- Pay manh su tao ra cac phan tir phong vé nhu chat nhay.
1.4.3. Tac dong mién dich

- Probiotics nhu la phuong tién phan phat cac phan tor khang viém cho
duong rudt.

- Py manh su béo hiéu cho té bao chu dé 1am giam dap tng viém.

- Tao dap ung mién dich dé 1am giam di ung.

- Khang nguyén ciia probiotics kich thich té bao niém mac rudt san sinh
khang thé.
1.4.4. Tac dong dén vi khuan dwong rudt

- Probiotics gitip tao sy can bang tam thoi cta hé sinh thai dudng rudt.
Diéu nay phu thudc vao cong dung va lidu luong cua giéng vi khuan.

- Vi sinh probiotics diéu hoa hoat dong trao do6i chat ciia sinh vat dudng
ruot.
1.4.5. Tac dong ting kha ning hip thu thirc dn

Tang lugng thirc an an vao va kha nang ti€u héa: chiing tham gia vao su
trao d6i chat dinh dudng nhu cacbon, protein, lipid va khoang.
1.5. Vai tro cua probiotics
1.5.1. Pdi voi vat nudi

- Kich thich tiéu thy triét dé ngudn thirc an hon va lam giam bét sy rdi
loan tiéu hoa.

- Py manh su tong hop vitamin B.

- Bao vé chéng lai Escherichia coli, Salmonella va su lay nhiém nhiing
vi khuan khac.

- Cai thién sy dung nap lactose.
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- Cai thién chtrc ning mién dich.

- Nang cao kha ning hap thu thtrc an, lam giam h¢ s6 thuc an, rat nga‘in
thoi gian nudi.

- Tang ti 1& séng va ting ning suat.

- Giam chi phi sir dung thuc khang sinh va hoa chat trong viéc diéu tri
bénh.

- Gitp ngan chin nhimg chd loét trong hé thdng tiéu hoa.

1.5.2. Pdi v6i con nguoi

Tang hiéu qua kinh t& va giam thoi gian lao dong cho ngudi chin nudi,
giam 6 nhiém moi truong.

1.6. Mt s6 lwu y khi sir dung probiotics

- Khong sir dung cuing luc véi cac loai hoa chat va khang sinh.

- Néu da str dung khang sinh thi sau khi ngung sir dung 3-5 ngay nén tron
vao thirc an cac loai probiotics hodc cac loai men vi sinh, luan phién stir dung 5
ngdy, sau d6 ngung 5 ngay ddi v6i loai ché pham tron vao thirc an.

- Can luu y dén diéu kién bao quan céc probiotics & cac noi cung cip,
tranh noi c¢6 anh néng truc tiép.

- Bén canh d6 xem trong thanh phan c6 chta cac nhom vi sinh vat ¢6 loi
hay khong, can xem ky cic cong dung va hudng dan su dung dé tuy trudong
hop cu thé cua chudng trai gia cAm ma str dung dat hiéu qua cao.

1.7. Yéu t6 anh hwéong dén hiéu qua cia probiotics

- Tinh trang dinh dudng va stc khoe cua dbi tuong sir dung.

- Su hién dién cua yéu td gay stress.

- Su khéc biét vé di truyén, tudi gifra cac ddi tuong su dung.

- Stre sdng va tinh on dinh cua probiotics.

- Liéu va s6 lan st dung.

- Tuong tac véi thude khac.[14]
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1.8. Cong ngh¢ 1én men
1.8.1. Giéng vi sinh vit

Mudn ¢6 san pham tot ngoai quy trinh cong nghé thi khau giéng 13 quan
trong nhat, né quyét dinh chat luong san pham va gid tri kinh t& ctia quy trinh
san Xuat.

- Tiéu chudn cua giéng: vi sinh vat tot; c6 kha ning sinh téng hop tao
sinh khoi v6i hiéu suét cao; c6 kha nang st dung cac nguyén li¢u ré tién, dé
kiém nhu cac phu pham, cac phé thai; trong qua trinh 1én men khong tao ra
cac san pham phu khong mong mudn; it man cam ddi véi sy tap nhiém do vi
sinh vat khac; san xuat sinh khéi c6 thé tich dé dang ra khoi moi trudng dinh
dudng.

Tuy nhién trong qua trinh san xuat, cac tiéu chuan trén khong phai gin
lién voi nhau. Cac vi sinh vat thudc nhom Eukaryote c6 kich thude té bao 16n
thé hinh sgi, do d6 dé dang tach chung ra khoi maéi truong dinh dudng bang
phuong phap loc ly tim thong thudng. Nhung & chiing thuong t6n tai mot quy
tac chung 1a kich thuéce té bao ti 16 nghich v6i hoat tinh trao ddi chat.

- Céc cong viée chil yéu cua cong tic gidng trong san xuat: kiém tra do
thuan khiét ciia giéng trong 1én men; kiém tra kha ning hoi bién cua giong;
hoat hoa giéng sau mot thoi gian sir dung; giit giéng bang phuong phap thich
hop c6 thé duy tri nhitng hoat tinh wu viét ctia chung, chdng thoai héa, mat
hoat tinh.

- Cac phuong phap giir gidng:

Hién nay thuong st dung bén phuong phap chinh dé giir giéng vi sinh
vat do la:

= Bao quan trén moi truong thach bang, dinh ky kiém tra ciy truyén

Gidng vi sinh vat dugc gifr trén moi trudng thach nghiéng (d6i véi cac
gidng vi sinh vat hiéu khi) hodc trich sdu vao méi truong thach (d6i véi vi

sinh vat ky khi). Cac éng gidng dugc bao quan trong ta lanh & nhiét 4o 2-4°C.
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Dinh ky kiém tra ciy truyén gidng, tiy timg giéng vi sinh vat khac nhau ma
dinh ky ciy truyén khac nhau, song gi6i han t6i da 1a 3 thang.

= Giir gidng trong cat hodc dat sét vo tring

Do cdu trac hoa 1y cat va sét 1a nhitng co cht tt mang céc té bao vi sinh
vat, chu yéu la nhém vi sinh vat ¢ bao tir. Cach lam nhu sau: cat va sét duoc
xt 1y sach, sang loc qua ray, xtr Iy pH dat trung tinh, sy kho va khir tring.
Sau d6 bang thao tac vo tring tron bao tir va co chét cat hodc sét trong cac
6ng nghiém. Dung paraffin néng chdy phét 1én nut bong ctia ng nghiém dé
gitip cho dng giéng khong bi 4m trd lai. Ngoai cat va sét, ngudi ta con giir
gidng trong hat ngii céc hay trén silicagen.... Phuong phap bao quan gidng
trén cha yéu cho ndm mdc va xa khuan.

= Gitr gibng bang phuong phap lanh dong

Bang phuong phép nay dua trén nguyén tic (rc ché sy phat trién cua vi
sinh vat, dua ching vao diéu kién lanh sdu ¢ -25°C dén -70°C. Ngudi ta tron
vi sinh vat voi dung dich bao vé hay con goi la dung dich nhii héa nhu
glycerin 15%, huyét thanh ngya (loai khong cho chat bio quan), dung dich
glucose hodc lactose 10%.... Viéc lam lanh duoc tién hanh mot cach tir tir. Khi
d6 lanh dat -20°C, néu tiép tuc 1am lanh thi tdc do lam lanh phai dat 1-
2°C/phiit. Phuong phap bao quan ndy c6 vu diém 1a bao quan dugc lau.

= Gitr gibng bang phuong phap dong kho

Vé nguyén tic ciing giéng nhu phuong phap dong lanh nhung khac ¢ chd
1a dwa chat bao vé vao nhu glutamate 3% hay lactose 1,2% + peptone 1,2%
hay saccharose 8% + sira 5% + gelatin 1,5%. Day la phuong phap bao quan
t61 wu nhat hién nay, c6 thé t6i vai chuc nam méi phai lam lai.
1.8.2. Nhin giong vi sinh vit

Muc dich cta viéc nhan giéng 14 dé ting sb lwong té bao vi sinh vat.

Trong quy trinh 1én men thi tily ching giong vi sinh vat khac nhau ma nhan
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theo co chat va méi trudng nhan khac nhau, thudng c6 hai dang gidng: té bao
sinh dudng va bao tu.

- Truong hop gidng 1a té bao sinh dudng: dé thu duoc luong té bao sinh
dudng, ngudi ta chon méi truong nhan sinh khéi 12 méi trudng dam bao cho
vi sinh vat ton tai thich hop nhét, dé véi thoi gian ngan nhat cho sinh khoi vi
sinh vat 16n nhét, thuong ding méi trudng dich thé (nudi ciy chim).

- Truong hop gidng 1a bao ti: thong thuong chon méi trudng dic (nudi
céy ban ran nhu cam gao, bot ngo, thoc,...).

Khi két thuc mdi khau nhan giéng can kiém tra ngay do thuan cua giéng
va mat do té bao vi sinh vat can nhan.

1.8.3. Lén men

La giai doan nudi cdy vi sinh vat dé ching tao san pham hodc sinh khéi
vi sinh vat.... Pay la khau quyét dinh mét quy trinh 1én men. Ngudi ta thuong
sir dung hai phuong phap 1én men 14 1én men bé mat va 1én men chim.
1.8.3.1. Lén men bé mit

Lén men bé mat 1a thuc hién nuoi céy vi sinh vt trén bé mit moi truong
dich thé hodc ban ran.

- Nudi ciy trén bé mit dich thé (dung cho nhom vi sinh vat hiéu khi): ty
tung loai vi sinh vat ma chon moi truong thich hop. Khi cho méi truong vao
thiét bi 1én men phai dam bao c6 bé mit thoang, rong. Nudi cdy theo phuong
phép nay don gidn nhung doi hoi dién tich st dung 16m, khé ty dong quy trinh
san xuat nén hién nay phuong phap nay it dugc st dung.

- Nubi cdy bé mat str dung méi trudng ban rin: c6 thé dung vi sinh vat
hiéu khi, hodc ban hiéu khi, ky khi. O phuong phéap 1én men nay nguyén liéu
thuong dung la: hat gao, dau tuong, manh s&n, manh ngo, bd mia, rom ra,...

Céc loai nguyén liéu chta tinh bot trude khi st dung phai xur Iy bang

cach nau chin. Ngoai cic nguyén li€u ndi trén ngudi ta phai bo sung cac chat
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dinh dudng vao mdi truong dé dam bao dinh dudng cua vi sinh vt trong
qua trinh nhan sinh khéi (1én men).

D6i v6i vi sinh vat hiéu khi can phai co quat thoi khi vo trung. Trong
1én men ban rin, ngodi yéu cau vé nguyén liéu thi d6 4m rat can thiét cho
qua trinh 1én men, phai ludn ludn dam bao do am 60-75% (d6 am khong khi
90-100%).
1.8.3.2. Lén men chim

Ap dung cho ca vi sinh vat hiéu khi va ky khi. Khi 1én men chim, vi
sinh vat duoc nudi cdy & méi trudng dich thé s& phat trién theo chiéu dung
cua cdt moi truong.

» D¢ thyc hién qua trinh 1én men chim can thyc hién timg budc sau:

- Thuc hién qué trinh khudy dao va suc khi.

- Theo doi su tao bot trong 1én men va bién phap pha bot.

- Piéu chinh pH ctia méi trudong 1én men.

- Theo dbi va diéu chinh nhiét do cua méi truong 1én men.

- Tiép thém nguyén liéu va bd sung cic chat tién thé.

- Trang théi té bao cua chung gidng dung trong qua trinh 1én men va
do tap khuan.

- Kiém tra sy tiéu hao nang lugng, sy tao thanh trong qua trinh 1én
men.

- Piéu cubi cing ciing 12 quan trong nhat d6 1a xac dinh thoi gian cia
qua trinh 1én men.

» Thu hdi san pham: khi qua trinh 1én men két thic nguoi ta tién hanh
thu hoi san pham. Cac san pham cua qué trinh tong hop vi sinh vat thuong

duoc tich lily & trong té bao hodc trong dung dich nudi cay [7].



18

1.9. Cac dang ché pham vi sinh vat (VSV)
1.9.1. Ché phdm nhdn nuéi trén méi truong thach bang

Loai ché pham nay duoc san xuit trong phong thi nghiém 16n, dung méi
truong dinh dudng ctia Fred (1932). Ché phim sau khi xuit xuéng thuong
dugc dung trong céc chai lg thuy tinh.

Utu diém 1a: khuan lac VSV thuong nhin théy duoc, do d6 co thé loai bo
dugc ngay tap khuan bang mot s6 hoa chit ¢6 sin trong phong thi nghiém ma
khong can phai chuan bi cac nguyén liéu dat tién.

Tuy nhién loai ché phdm VSV nay c6 nhiéu han ché d6 1a: sb lugng VSV
chuyén tinh it, thoi gian bao quan va sir dung ngan, van chuyén xuéng co s
san xuat khong thuan tién do dung trong céc chai lo thuy tinh dé vé.

1.9.2. Ché pham VSV dang dich thé

Ché pham VSV dang dich thé dugc san xuét trong phong thi nghiém
hodc trong nha may, xi nghiép theo quy trinh cong nghé 1én men. Theo d6 can
co hé théng may lic 16n hodc ndi 1én men c¢6 hé théng diéu khién toc do khi
dé tao sinh khéi 16n. Sau d6 dich VSV duoc dong vao chai lg hoac binh nhya.

Loai ché phim VSV nay tién loi & chd khong can phai pha hodc tron voi
nudc ma cé thé tron ludn vao hat giéng. Cling c6 thé ly tam dich vi sinh dé c6
dic sinh khoi qua d6 ha gia thanh san pham.

Tuy nhién loai ché pham VSV nay c6 nhitng han ché d6 1a: Ché pham
phai luén bao quan & diéu kién lanh vi vay kha ton kém va khong thuén loi
cho viéc van chuyén. Chi phi san xuat ché pham thudng turong ddi cao vi dung
cu chira dung dit tién. Gan ddy mot s6 co quan nghién ctu, trién khai
(NifTAL-Hoa Ky, DOA — Thai Lan, ICRISAT - An D9...) dd nghién ctru
thanh cong cong nghé san xuat ché pham vi sinh vét dang 10ng, trong d6 qua
trinh nhan sinh khdi VSV duogc gan lién vé6i viée xir Iy sao cho mat do VSV
sau khi 1én men ludn dép Gmg yéu cdu cua tiéu chuan quy dinh, nghia 1a dat

mirc tir hang tram triéu dén hang ti VSV trong 1 ml. Ngoai ra, nguoi ta ciing
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loi dung kha nang sinh bao tir, bao nang ciia mot s6 VSV dé san xudt cac ché
pham VSV dang 16ng, trong d6 sau qué trinh 1én men mot s6 hoa chat chuyén
hoa tiém sinh hodc mot sb ki thuat birc ché oxy, dién thé oxy hoa khur hoic
diéu kién dinh dudng dugc ap dung 1am cho VSV chuyén tir dang sinh dudng
sang dang tiém sinh. Ché pham VSV dang l6ng san xuét theo cong nghé méi
da khéc phuc duoc cac nhuogc diém cua ché phém dich thé kiéu cii va dang
duoc ap dung rong rai tai nhiéu nuéc nhu My, Nhat, Canada, Uc va Viét Nam.
1.9.3. Ché phim VSV dang kho

Nam 1965 Scolt va Bumganer da ché tao dugc mot loai ché phém dang
kho. Céch 1am nhu sau: sinh khoi VSV dugc cho vao binh suc khi dé dudi hét
nuée, sau d6 li tim dé tach VSV chuyén tinh ra khoi co chat va cho hap phu
vao chat mang la bot cao lanh, sau do6 cho hép thu tiép vao CaSO, hoac
NaSO, dé thu duoc ché phém VSV dang kho.

Loai ché phim VSV dang kho c6 uu diém 1a cat trix, van chuyén rat tién
loi, d& dang, ché pham khong bi nhiém tap, str dung trong thoi gian dai (> 1
nam).

Nhung cong nghé san xuit loai ché phim VSV nay phuec tap, ton kém, do
d6 hiéu qua kinh té khong cao.
1.9.4. Ché pham VSV dang dong kho

Ché pham VSV dang dong kho dugc san xuét tir nhitng ndm 1940-1960
o My, Uc, Nga. DPé san xuit loai ché phém nay sau khi 1én men, sinh khdi
VSV duoc dong kho lai ¢ nhiét d6 rat thap (-20+ - 40°C).

Loai ché phim VSV ndy c¢6 nhiéu wu diém nhu it bi nhiém tap ngay ca
khi & nhiét d6 rat cao, do séng sot cua VSV chuyén tinh rét cao.

Ché phém cling c6 han ché, d6 1a ti 1é bam dinh va do séng soOt cua VSV

rat thap ddng thoi san xudt rat cong phu va tén kém.
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1.9.5. Ché phim dang bot chit mang

Hién nay hau hét cdc nudc trén thé gidi déu san xuat loai ché pham VSV
trén nén chit mang, trong d6 sinh khdi VSV duoc tim nhiém vao chit mang
1a cac hop chit hitu co hodc khong hitu co ty nhién hodc tong hop c6 tac dung
1a noi tri ngu va bao vé VSV chuyén tinh trong ché pham tir khi san xuat dén
khi sir dung. Chat mang can c6 nhitng dic diém sau:

- Kha nang hat nudce cao: 150-200%.

- Ham luong cacbonhydrat hitu co cao, tot nhat >60%.

- Khong chura cac chit doc hai d6i véi VSV tuyén chon.

- Ham lugng mubi khoang khong vuot qua 1%.

- Kich thudc hat pht hop véi ddi tugng sir dung.

Loai chat mang thuong dugc st dung la ba mia, 161 ngo nghién, vo triu,
vo ca phé, bot sdn, mun cua. .. 1am chat mang cho ché phém VSV.

Loai ché pham trén nén chat mang c¢6 uu diém 1a: quy trinh san xuat don
gian, d& lam, khéng tén kém nhiéu din dén gia thanh ha, nguyén liéu sén c6
trong ty nhién, mat d0 VSV chuyén tinh trong ché pham cao, chuyén cho dé,
tién st dung, do bam dinh cua VSV trén doi tuong st dung cao. Tuy nhién
ché phﬁm dang chét mang bot cling cé nhiitng nhugc diém nhu: d& bj tap
nhiém bai VSV khéng chuyén tinh, chat lugng khong 6n dinh, d6 séng sot cta
VSV trong ché pham khong cao. Néu khong sir dung kip thoi, thi ché pham c6
thé bi loai bo hang loat vi khong ddm bao mat do VSV chuyén tinh.[7]

» Khai niém vé men vi sinh

Trong nhitng nim gan day, phong trao chian nudi dang phat trién manh
theo hudng tham canh, dé bén viing doi hoi phai co giai phap tét trong quan 1y
chudng trai va sinh vat nudi. Hién c6 xu huéng ding VSV hay din xuit cua
chung trong chan nudi dé khéng ché dich bénh, cai thién dinh dudng vat nuodi
va cai thién méi trudng séng. Hién c6 nhiéu loai men vi sinh khac nhau luu

hanh trén thi truong va tén goi ciia chung ciing phan loai khong hoan toan
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chinh xac. Thuat ngir “probiotics” duoc dung khd phd bién nhung nhiéu
truong hop van chua chinh xac. Cac khai niém va tén goi vé viéc cac san
pham chira vi sinh vat duoc goi tén khac nhau tiy vao chirc ning hodc 1a tac
dung cua ching.

Vai trd va co ché tic dong ctia men vi sinh va gia tri that ctia n6 ciing
chua duoc danh gia day du, phan 16n co ché duoc suy dién dua trén cac
nghién ctru trén nguoi va dong vat. Song mot s6 co ché ciing da duoc bao céo
va ¢6 thé 1a mot trong nhiing co ché sau:

- Tiét ra cac hop chét trc ché: c6 rat nhiéu nghién ciu ching minh rang
c6 nhiéu dong vi khuan in-vitro hdm duoc cac mam bénh trong chan nudi.
Nhiing nghién ciru nay ciing chimg minh kha ning kim him vi khuan cta
nhitng dong vi khuan théng thuong dé tim thiy trong moéi truong (Fuller,
1989). Nhitng quan thé sinh vat nay c6 thé tiét vio moi truong nhitng chat co
tinh sat khuan hodc kim khudn gdy anh huong dén quan thé sinh vat khac,
nham gian tiép canh tranh dinh dudng va ning luong cé sén trong moi truong.
Su hi¢n dién nhiing vi khuan nay san sinh chat kim him, co thé tiét trong rudt,
trén bé mat co thé vat chi 1am rao can sy nhan 1én cta vi khuan co hoi gay uc
ché cac VSV gay bénh. Trong san xuit nhitng dong vi khuan c6 kha ning tiét
ra chat kim hdm mam bénh dugc tmg dung trong cc nghién ctru vé VSV hitu
ich. San phém 6 thé 1a chét khang sinh, siderophores, men phan huy, H,O,,
acid hiru co,...(Sugita et al., 1997) [58]. Thanh phan chét tiét ra kho c6 thé
xac dinh dugc nén dugc goi chung la chét (rc ché. Vi khuan lactic tir 1au duoc
biét 13 loai tiét ra chat khang vi khuan (bacteriocin) chéng lai cac vi khuan
Gram (+) (khong chuyén biét). Phan 16n cac vi khuin gdy bénh la nhém Gram
(-). Vi vay, tac dong trc ché cua vi khuan lactic trong bi han ché nhung né 1a
vi khuén khong c6 hai va la ddi tuong canh tranh chd cu tru. Nhiéu vi khuan
khac ciing tiét ra chat irc ché chdng lai cac vi khuan gdy bénh nhu Aeromonas

hydrophila va Vibrio parahaemolyticus (Nair et al.,1985) [46].
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- Canh tranh dinh dudng va ning luong: Nhiéu quan thé vi sinh vét cung
ton tai trong cung mgt h¢ sinh thai thi s€ c6 sy canh tranh vé dinh dudng va
ning luong. Canh tranh trong giéi vi sinh vat chu yéu 13 xay ra & nhom di
dudng nhu canh tranh cac chit hitu co ma chu yéu 1a ngudn cacbon va ning
lugng. Rico-Mora (1998) da cho mot dong vi khuan duge chon loc c6 kha
ning phat trién trén moi trudng ngheéo hitu co. Tac gia cay vi khuin nay vao
bé nuodi tao khué cung voi Vibrio alginolyticus thi vi khuan Vibrio nay khong
phat trién va thir nghiém in-vitro khong thiy cé su trc ché. Do d6 chimg to vi
khuan duoc chon loc canh tranh 14n 4t Vibrio trong diéu kién ngh¢o hitu co.
Do vay nhirng dong vi khuan chon loc s& c¢6 uu thé trong viéc canh tranh ning
lugng va dinh dudng [55].

- Canh tranh noi cu tra: Canh tranh chd bam trong rudt cua vat chu co
anh huong rat quan trong dén strc khoé cua vat chu. Viéc bam dinh duge vao
16p mang nhay cta rudt 1a rat can thiét dé vi khuan thiét 1ap quan thé trong hé
rudt cua ca (Olsson et al., 1992, Westerdahl et al., 1992)[62]. Kha nang bam
dinh 1én thanh rudt 1a tiéu chuan lya chon dau tién cua vi khuan hitu ich. Su
bam dinh trén mang rudt c6 thé 1a chuyén biét (cac diém hay cac phan tir tiép
nhan), khong chuyén biét (dua trén cac yéu té hoa 1y). Kha nang bam dinh va
su ting truong trén bé mit hay 13 trong 16p mang nhiy cta thanh rudt da duoc
thir nghiém trong 6ng nghiém dbi voi vi khuan gay bénh trén ca nhu Vibrio
anguillarum va Aeromonas hydrophila (Garcia et al., 1997) va dong vi khuan
hitu ich str dung trong thi nghiém la Carnobacterium K1 (Jéborn et al., 1997)
va vai dong vi khuan phan lap c6 kha ning kim hiam vi khuan Vibrio
anguillarum (Olsson et al., 2004)[49].

- Cai thién chat luong moi truong: Cai thién chat luong méi trudng 13
mot co ché tac dong cua “vi sinh véat hitru ich” trong chan nuoi khi dua vi sinh
vat hiru ich vao mdi truong gitip cai thién chat lugng moi truong ma khong co

tac dong truc tiép 1én co thé vat nudi, thuong lién quan dén cac nhoém Bacillus
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(Verschuere et al., 2000)[61]. Nhom vi khuan Gram (+) thuong phan huy vat
chat hitu co thanh CO, t6t hon nhém Gram (-). Duy tri mat d¢ vi khuan Gram
(+) trong chudng nudi s& han ché duoc sy tich lily vat chit hitu co trong
chudng trong subt qua trinh nuoi, 6n dinh quan thé VSV nho su san sinh CO,
tir qué trinh phan hily céc vat chat hiru co. Cai thién chat luong méi truong 1a
mot trong nhimg vai trd quan trong cua vi khudn hiru ich trong chin nudi.
Chat lugng moi truong co lién quan mat thiét dén qua trinh hap thu va giai
phong céc chat 1am bién d6i chat lugng moi truong, dic bict 1a su héip thu va
giai phong dinh dudng ctia vat nudi. Ngoai ra phai cung cap ddy da chat dinh
dudng da luong va vi lugng.

- Vi Ngoc Ut (2008) cho rang su tic dong ciia “probiotics” 1én vat chu
theo hai hudng c6 loi va cé hai. Nhiing tac dong co loi: thir nhat 1a ngan chan
vi khuan c6 hai do tao cac chét khéng khuén, canh tranh thirc dn va khong gén
véi céc loai vi khuén c6 hai. Tht hai 1a tuong tac voi qua trinh trao ddi chat
cua vat chu hay hé sinh vat trong co thé vat cha véi qué trinh enzym hd trg
cho tiéu hod, gidm luong ammonia hay nhiing enzym ddc hai va cai thién
chtrc nang cua thanh rudt. Thi ba 1a cai tién phan tmg mién dich cua vat chi
theo do nong d6 khang thé gia ting va tang sd lugng dai thuc bao. Thir tu 1a
cai thién moi trudng, cac vi khuan c6 loi phan huy cac chét hitu co c6 tir thirc
an du thira, cac chat bai tiét va co thé ngin ngira su phat trién cua vi khuan
gy bénh, gitip gidm 6 nhiém. Ngoai nhitng anh hudng c6 1¢i, nhirng tac dong
c6 hai 1a canh tranh cac chat dinh dudng (glucose va cac acid amin) voi vat
chu. Vi sinh vat thugc nhom Bacillus nhd moi trudng thich hop (vira néu trén)
s& phat trién s luong rat 16m, canh tranh sir dung hét thirc an ctia nguyén sinh
dong vat, cac VSV co6 hai, ngan can su phat trién cua ching. Nho d6 ma han
ché str dung cac hod chét va thudc khang sinh, giam thay nudc trong qué trinh

nudi, gop phan cai thién chét lugng moi truong séng.[13]
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1.10. Tinh hinh nghién ctru
1.10.1. Trén thé giéi

Khang sinh duoc str dung tir chién tranh thé giéi lan II, va ¢o vai tro nhu
mét loai thudc dé diéu tri bénh cho nguoi va dong vat. Ching duoc st dung
rong rai ¢ nhiéu qubc gia dé ngan ngira mot s6 bénh va ting trudng trong chin
nudi [20]. Nhiéu truong hop, con ngudi qua lam dung khang sinh trong y hoc,
cong-ndng nghiép da xuat hién vi khuan khang khang sinh. Tir d6 liéu phap
moi ra doi 1a dung vi sinh probiotics [59].

Nghién ctru vai trd cta vi sinh vat trong ché phdm probiotics da duoc
quan tim & modt sd nudc trén thé gidi. Ho da nghién ctru va tmg dung trong
chdn nudi gia cam, gia suc, thuc phém,. ... Probiotics 1a cac vi sinh vat séng,
an toan va c6 loi cho strc khoe clia con ngudi, gia sic, gia cAm va mdi truong.
Bao gém cac nhom vi sinh vat sau: Bacillus, Streptococcus, Lactobacilli,
Leuconostoc, Lactococcus, Saccharomyces,...[48].

Fumiaki Abe va Norio Ishibashi (1995) da nghién ctru cho bé va heo con
ubng vi khuan Bifidobacteria va vi khuan Lactic. Két qua cho thiy nhom gia
stic xur Iy c6 ting trong cao hon nhom dbi chimg, sau 56 ngdy tudi bé co khdi
luong 1a 31,8kg so voi dbi ching co sir dung khang sinh bo sung 1a 25,4kg.
Hiéu sut str dung thirc dn & nhom bé c6 xur 1y 1a 2,07 (kg thirc an/ kg ting
trong) thip hon so voi nhom dbi chimg 14 2,37. S6 con méc bénh tiéu chay la
1/45con so véi d6i chimg 1a 7/45 con. Thi nghiém trén heo con, két qua cho
thdy: sau 28 ngdy tudi heo con 16 thi nghiém c6 tang trong 1a 5,7 kg so v&i d6i
chung 13 4,8 kg va sau 56 ngay tang trong 1a 17,3 kg so véi ddi chimg 1a 14,5
kg. H¢ s6 tiéu thu thuc dn 1a 2,16 so véi dbi chung 1a 2,21 kg. Bac biét ti 1¢
heo con sdng 13 95% so véi 16 dbi chimg 13 75%.[24]

O Chau A di c6 nhiéu nghién ctru st dung cac ché pham vi sinh trong
nuoi tom, dac bi¢t & Thai Lan. Jiravanichpaisal & ctv (2007) da su dung

Lactobacillus sp. trong nuoi tom st (P. monodon Fabrius).[35]
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N4m men va nAm méc ciing duoc sir dung dé cai thién ty 1é séng va ning
sudt Au tring tom Litopenaeus vannamei (Intriago et al., 1993).[29]

Nhitng nha khoa hoc tr vién nghién ctru thuc phém 0 Norwich, nudc
Anh béo céo 1a nhitng probiotics dic biét c6 thé tiéu diét mam bénh vi khuan
séng O rudt gia cam, do dé gitp loai bo mdi de doa su ngo doc thuc phém Vi
khuan tir chudi thuc an.

Str dung probiotics trong nuéi trong thuy san s& han ché dung mot luong
16n chét khéng sinh va hoa chit vao ao nudi thuy san. Dac biét 1a han ché
dang ké kha ning gay bénh ciia mot sd vi khuan c6 hai trén d6i twong nudi
day 1a bién phap ting hidu qua san xuét c6 y nghia thyc tién khong chi cai
thién chat luong nude, giam lugng ding khang sinh, giam mam bénh trong ao
ma con c6 thé nang cao ning suit nudi va chat luong cta san pham. Salah
Mesalhy Alya (2008) (mg dung thanh cong cac vi khudn c6 logi ma cu thé 1a
nhom vi khuan Bacillus subtilis va Lactobacillus acidophilus trong nudi cé ro
phi nham dé han ché mam bénh do vi khuan A.hydrophila giy ra.[56]

Vi khuan Vibrio 1a mot tham hoa do nghé nuéi tom & Philippine, khi viéc
str dung khang sinh dé tri khong con tac dung nhiéu nguoc lai con ¢ thé lam
cho vi khuan khang thuc, ma xa hon nira 1a vi khuan c6 nhiéu kha ning giy
bénh dén con nguoi néu str dung qua liéu luong. Vi Iy do d6 ma probiotics
dugc tng dung rong rii cho nghé nudi tdm ¢ Philippine, nghién ctru cho thiy
rang c6 thé ctru séng 80% tom bénh khi trong ao nudi co sir dung ché pham
sinh hoc (Moriarty, 1997).[45]

Probiotics dong vai trd rat quan trong trong nudi thiy san. Nhung viée st
dung probiotics con phu thudc nhiéu vao sy am hiéu vé ban chit cua cac VSV
c6 ich va dic diém sinh hoc ctia ddi trong vat nudi (Balcézar et al., 2008).[17]

Mo hinh nuéi thuy san tham canh thudng tich liy nhiéu vat chét hitu co &
day ao do thirc an du thira, phan va cac chat thai khic cta thuy sinh vat lam

moi trudong song cua vat nudi bi 6 nhieém tao dicu kién cho mam bénh bdc
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phat gay thiét hai 16n trong nudi thuy san. Khong chi vay bao tir Bacillus cling
dugc st dung nhu moét tdc nhan sinh hoc giip gidm bénh Vibrio trong hé
thong nudi thuy san (Skjermo va Vadstein, 2000)[57]. Ba chung vi khuan
lactic dua vao moi truong nudi luan trung dung lam thic an cho cd bon
(Gatesoupe, 1991)[25].

Meunpol et al., (2002) sir dung probiotic v6i dong vi khuan Bacillus S11
trén vao thirc an vién cong nghiép cho u tring tém su an. Sau khi cho an thic
an tron probiotic trong 1 thang thi ciy vi khuan Vibrio harveyi 1di xuc ozone
vao tung bé (0,333 - 0,341 mg O3/ml). Ti 1€ séng cua tom duoc xac dinh sau 6
ngdy dat cao nhat 75% so véi nghiém thic d6i chung ti 18 séng chi c6
18%.[44]

1.10.2. Trong nwéc

Ung dung trong linh vuc nong nghiép 1a san xuét thic an chan nudi. Mot
s0 vi sinh vat c6 kha nang san xuat probiotics c6 tic dung diéu hoa hé théng vi
sinh vat trong duong ti€u hoa va ngudi ta da loi dung déc tinh nay cua vi sinh
vat dé san xuat cac ché pham probiotics 1am thirc an bod sung trong chin
nuoi.[7]

Hién nay ¢ Viét Nam dang déy manh viéc nghién cuu dé san xuat
probiotics dung trong chan nudi va nudi trong thuy san. Tuy nhién san pham
tinh ché thi gia thanh con cao nén & nudc ta hién nay van st dung ngudn
nguyén lidu chu yéu 1a cac loai phu pham cua nganh néng nghiép. Do d6 gia
thanh cta probiotics giam xudng nhiéu va ciing gitp cho vat nudi tiéu hoa tbt
hon, giam ti 18 bénh va gop phan cai thién méi trudng.

Vi sinh vat gdy bénh anh hudng rat 16n dén ning suat va tinh 6n dinh
trong chin nudi. Dé kiém soat vi sinh gy hai, phuong phap truyén théng 1a
dung cac hoa chit diét khuan va khang sinh, tuy nhién cic hoa chat diét khuan
nhu Chlorin ngoai viéc 1am ting mat d6 Vibrio sau khi sir dung, cc dan XUAt

cia chlorin con 1a nhirng chat giy dot bién va ung thu nhu: chloroform
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(CHCI3), bromodichloro-methane (CHBrCly), dibromodichlo-romethane
(CHBrCl,), va bromoform (CHBr3).

Céac loai khang sinh tao ra cac chung khang khang sinh, cac plasmid ma
hoa cho cho cc gen khang khang sinh s& truyén tir vi sinh vat gay bénh & gia
cam sang cac vi sinh vat giy bénh cho dong vat va nguoi. Vi 1§ d6 ngay nay
nhiéu loai khang sinh da bi cAm st dung trong chin nudi gia cam & nudc ta.
Ngay nay probiotics duoc str dung kha hiéu qua dé phong bénh cho nguoi va
gia slic, gia cam trén can.

Tai Viét Nam chan nudi gia cAm chul yéu theo phuong phép truyén théng
v6i quy md gia dinh. Theo s6 liéu wéc tinh sd gia cAm quy mé ho gia dinh
dong gop hang nim khoang 550.000 USD hay 0.5% tong s6 GDP cia Viét
Nam (Otte et al., 2002).[50]

- Tinh hinh str dung khang sinh trong chan nudi & Viét Nam la dang bao
dong. Nguyén Nhu Pho (2003) diéu tra cho thdy trong chin nudi heo c6 s
dung t&i 19 loai khang sinh khac nhau va luong ton du khang sinh trong thit
heo vuot qua tidu chuan cho phép 1a 65% & chan nudi heo céng nghiép va
42% & chian nuoi ho gia dinh [6]. Pinh Thién Thuan (2003) diéu tra 628 co s&
chian nubi tai Binh Duong cho thiy ciing c6 trén 26 loai khang sinh dugc sir
dung. Pac biét chloramphenicol dugc st dung véi tan s6 cao nhat 17,91%,
day 1a khang sinh bi cAm do gy suy tuy din dén tir vong. Piéu ndy anh huong
rat 16n dén sic khoe ciia nguoi tiéu ding. Ty 1é ton du trong thit heo, ga tai
Binh Duong 1a 45,63%, muc d6 ton du cao hon tiéu chuan tir 2,5-16,6 lan va
ton du chloramphenicol 1a cao nhét (65,62% s6 mau). Day thuc su 1a con sb
dang bao dong va cac nha khoa hoc, nha quan 1y can c6 bién phap quan 1y,
chan chinh thyc trang nay [8].

- Pugc tng dung trong ché bién thuc pham c6 1oi cho sirc khoe nhu sita
chua, phomat, kem. Cac san pham probiotics nay c6 chira vi sinh vat cé loi

cho dudng tiéu hoa, gitp hap thy thirc an tdt hon va cai thién sirc khoe. Theo
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t6 chic Y té thé gidi, thuc phidm probiotics 14 cac san phim thuc pham co
chtra vi sinh vat séng voi luong té bao dt dam bao mang lai 1¢1 ich cho stic
khoe. Piéu nay c6 nghia thuc phadm chirc ning phai dam bao muic do sdng va
hoat lyc trao d6i chat cua sinh khéi dé tién hanh thuy phan trong hé tiéu hoa.
Do d6, phai dugc dam béo & tat ca cac giai doan trong qué trinh ché bién thuc
pham, ciing nhu dam bao mirc d6 sdng sot cua vi khuan trong duong tiéu hoa.
Do nhiéu yéu td, mot phén 16m lugng vi sinh vat ¢é loi trong duong rudt bi
giam hay bi ti€u di¢t nhu bi ti€u chdy, st dung khang sinh trong chira bénh,
diéu nay anh hudng truc tiép dén kha ning hoat dong ctia hé tiéu hoa nhu thuy
phan duong lactose trong sita, giam kha niang hap thu thic an cta co thé va
giam tinh dé khang cua co thé. Co thé can bo sung mot lugng di 16n sinh khoi
vi khuén ¢6 loi nhdm cai thién strc khoe.

Theo céc nghién ctru trudc day, probiotics 1 nhitng ché pham vi sinh vat
song khi hip thu vao co thé mang lai loi ich sau:

Cadi thién hé thong mién dich co thé: thuc pham chirc ning probiotics co
thé gop phan cai thién hé thong mién dich cua co thé, lam ting ham lugng
globulin. Su hap thy thue pham probiotics cai thién rd rét strc dé khang cua co
thé. Tang cuong hiéu qua ciia mdt s6 vaccin nhu vaccin thuong han. Kim ham
su phat trién ctia mam bénh va cai thién hé théng mién dich cua da day va
giam nguy co nhiém mot sé mam bénh phd bién nhu Salmonella va Shigella.

Chong di tmg: thyc pham probiotics gop phan chong lai duge mot sé di
mg cua co thé, cung cdp nhiéu chit quan trong cho co thé nhu folic acid,
niacin, riboflavin va vitamin B6, B12.

Chong ung thw: nhiéu nghién ctru di cho thiy vi sinh probiotics c¢6 thé
lam giam nguy co ung thu rudt két. Ngoai ra c6 tac dung khir chat doc giy

ung thu c6 trong co thé va lam cham sy phat trién cua cac khoi u budu.
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Mét sé tic dung khdc: probiotics c¢6 tac dung lam giam ndng do
cholesterol trong huyét thanh. Ngoai ra, giup nhanh chong binh phyc sau khi
mac cic bénh tiéu chay va sir dung nhiéu khang sinh.

- Ung dung probiotics vao trong ché bién nudc qua mé ra mot hudng
nghién ctru nham da dang héa san pham, ting chat luong va tao ra nhiing sian
pham d6 udng c6 1oi cho stc khoe. Vién Nghién ctru Rau Qua dang tap trung
nghién ctru va tién toi dua ra thi trudng va tao ra nhimg san pham dd udng
moi dap tmg nhu cau thi hiéu va c¢6 1oi cho strc khoe cho ngudi sir dung trong
nude, déng thoi hudng téi xuat khau.[15]

- Bui Coéng Tryc (2003) str dung ba ché pham Paciflor, Pacicoli va Acid
pak. Két qua cho thay ché pham Paciflor (Bacillus cereus) 1am giam ty 1¢ heo
tidu chdy 2-4,6% va tang hiéu qua kinh té 1én 30% so v&i ddi ching.[11]

- Tinh khang khuan cua probiotics dugc tng dung nhiéu nhét trong cong
nghé thyc pham ciing nhu trong dugc pham. Sé¢ di cac vi khuan nay c6 kha
ning khang khuan t6t 13 do trong qua trinh trao d6i chit di tao ra cc san
pham co tinh khang khuan nhu acid hitu co (acid lactic va acid acetic),
hydroperoxide, ethanol, diacetyl, acetaldehyde, acetoine, CO,, reuterin,
reutericyclin va bacteriocin... Cac san pham trao doi chat nay chinh 1a "vii
khi" khang khuan cua probiotics.[34]

» Kha ning khang khuan cua cac acid hitu co: cac acid hitu co duoc
sinh ra boi vi khuan lactic chu yéu 1a acid lactic va acid acetic, cac acid nay
gop phan giam pH tiéu diét cic vi khudn c6 hai vi du nhu vi khuan
Escherichia coli, Clostridium perfringens, Staphilococcus aurius... Do ndi bao
vi khuan c6 pH = 7 nén khi c¢6 su chénh léch pH so v&i méi truong acid bén
ngoai, H™ tr mdi trudng s& di vao bén trong té bao vi khuan lam pH ndi bao
giam. Vi khuan phai sir dung co ché bom ATPase dé day H' ra khoi té bao
lam cho vi khuan bi mat ning luong. Mit khiac pH giam thi ciing trc ché qua

trinh dudng phén (glycolysis), té bao vi khuan can kiét ning lwong dan dén bi
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tiéu diét. Ngoai ra, cac anion cua acid con gy rdi loan su thAm thu cia mang
té bao. Nhitng nguyén nhan nay lam cho vi khuan bi chét.[3]

» Kha niang khang khuin cua bacteriocin: bacteriocin 14 chat khang
khuan c6 ban chit 13 protein duogc riboxom tong hop tir cac chudi peptit hoic
protein & ca vi khuan gram 4m va vi khuan gram duong. Bacteriocin c6 tac
dung khang khuan ddi voi cac vi khuan gay théi rita va cac mam bénh trong
thuc pham phd bién 1a vi khudn Listeria monocytogenes va Staphylococcus
aureus.

= Bacteriocin duoc chia thanh 4 nhoém: Nhom I 1a nhém lantibiotic, la
polypeptit ¢6 trong lwong phan tir < 5SKDa. Nhom II gém cac bacteriocin
khong phai 13 lantibiotic, c6 khdi lwong <10KDa, nhém nay lai chia ra thanh 3
nhom nho khac. Nhém III 1a bacteriocin ¢6 trong luong phan tir > 30KDa,
nhom IV 1a cac bacteriocin phiic tap, ngoai thanh phan chinh 1a protein chung
con chtra lipid va cacbonhydrat.

s Co ché tac dong bacteriocin rat da dang, n6 co thé 1am bién ddi cac
enzym, tc ché sy san sinh bao tir, chung xadm nhap vao té bao lam mat luc day
proton, 1am giam thé ning ctia mang nguyén sinh chat va thay d6i pH noi bao
do d6 tao ra cac 16 thung khong thé khac phuc duoc din dén té bao bi pha vd.

= Trong cong nghé thyc pham, nisin 13 bacteriocin dugc nghién ctru va
mg dung rong rai nhit trong ché bién va bao quan mot s6 loai thuc phadm nhu
phomat, xuc xich, stra chua, mot sb loai san phém thit, rau qua dong hop...
Trong y duoc, bacteriocin con dugc rng dung nhu mot ché phém sinh hoc dé
diéu tri mot sb bénh nhu viém duong tiét niéu, hay nhiém tring duong tiéu
hoa...

Ngoai ra, reuterin va dan xuat cua reutericyclin ciing ¢ thé trc ché cac vi
khuan gram 4m va gram dwong, ndm va dong vat nguyén sinh nhu giun, san...
Céc diacetyl, acetaldehyde va acetoin ciing c6 tac dung kim ham ddi vai cac

vi sinh vat c6 hai ngay ca ¢ ndng thip.[4]
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Vi khuan hitu ich déng vai trd quan trong trong nudi trong thuy san, dic
biét 13 lién quan dén san xuat so cap, phan huy chat hitu co, cai thién chat
luong nuéc trong ao. Ching con chuyén héa cac chat doc nhu ammoniac va
hop chét nito. Trong thuy vuc, cac vét chat hitu co khéng ngimg bi phan huy
bdi cac vi sinh vat vi chiing can cac hop chét nay dé lam thirc an. Cac chét
hitu co duge ching hap thy 1am tién chat cho viéc xay dung cdu tric co thé va
tao ning luong cho cac hoat dong séng. Khi ay, hop chit hitu co duoc vi sinh
vat bién d6i thanh cac chat nghéo niang lugng va cudi ciing trong nhiing diéu
kién thich hop thi chuyén hoa nguogc lai thanh cac chat vo co ban dau duoc
goi 1a qua trinh v6 co hoa. Quaé trinh nay s& tai tao tro lai vong tuan hoan trong
thiy vuc, tao nén su sinh truéng méi cua thyc vat. Néu khong c6 vi sinh vat
phan hity hiru co thi toan bd qué trinh chuyén hoa vét chit trong thuy vuc s&
ngimng lai va su séng s& khong ton tai dugc. (Ping Thi Hoang Oanh,
2005).[12]

Viéc st dung vi khuan dudng rudt co loi trong thic an cho ngudi va
dong vat trén can da duogc biét dén nhiéu. Lactobacillus acidophilus dugc st
dung pho bién dé kiém soat va phong bénh do cac vi sinh vat mam bénh trong
6ng tiéu hoa cta nhiéu dong vat trén can. Vi khuan Lactobacillus rhamnosus
c6 trong yaourt giup ting kha ning tiéu hoa va khang lai vi khuan c6 hai trong
duong rudt. Ly thuyét kiém soat sinh hoc di dugc ap dung trong nudi trong
thity san. Nhiéu nha khoa hoc di ¢ ging sir dung mot sd loai probiotics trong
nudi thiy san dé diéu khién quan thé vi tio cua nudc trong ao, kiém soat vi
sinh vat gdy bénh, dé ting cuong su phan hity cac hop chit hiru co du thira va
cai thién mdi trudong ao nudi. Ngoai ra, viéc su dung probiotics co thé gia tang
quan thé cac sinh vat 1am thirc an, cai thién muc dinh dudng cta cac loai thuy
san nudi va ting cuong kha ning mién dich cua vat nudi véi mam bénh. Nhu
vay, dinh nghia ctia probiotics dbi véi nudi trong thity san duoc mé rong, nd

bao gém ca viéc bo sung vi khuan song vao ao nudi, nhitng vi khuan co6 loi
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nay sé& cai thién thanh phan vi sinh vét ctia nudc va nén ddy nham cai thién
chat luong nudc. Probiotics duoc gia dinh 1a gia ting tinh trang sirc khoe cia
vat nuoi béng viéc loai trir cac mam bénh hodc han ché tdi da tac hai truc tiép
ctia mam bénh. Vi khuan probiotics ¢ thé bam vao bé mit bén ngoai cua vat
chu hay di vao trong rudt hodc truc tiép tor nudc hoac qua thirc an hay qua
nhing hat c6 thé tiéu hoa duoc. Hon nita, str dung probiotics s& gop phan 1am
giam st dung hoa chét, khang sinh trong phong va tri bénh cho tom cé nudi.
Pk Lik 1a mot tinh ¢ tiém nang to 16n trong phat trién néng nghiép.
San xuét nong nghiép chiém t6i 70% GDP. Trong nhitng nam gan day, chin
nudi dang co chuyén bién tich cyc. Nhiéu trang trai chin nudi theo hudng
cong nghiép dang duoc phat trién gdp phan dang ké thay d6i co ciu nong
nghiép. Chin nudi cua tinh dang theo hudng phat trién véi qui mé trang trai
vira va nho. Thyc trang chan nudi ga & Pak Lik ciing khong nim ngoai thuc
trang chung cta Viét Nam hién nay 1a lam dung khang sinh va chat thai chin
nudi gdy 6 nhiém méi trudng, anh hudng dén stc khoe cia nguoi tiéu dung.
Bang 1.1: Tinh hinh chan nuéi gia cam Pak Lk trong 10 niam (2000-2009)
DVT: 1000 con

Nam | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Gia
. 2.84913.090 | 3.864 | 4.543 | 4.560 | 4.481 | 3.514 | 3.479 | 5.836 | 6.279
cam
Ty 1€

- 108 125 117 100 98 78 99 167 107
(%)

(Nguon: Nién gidm thong ké Pak Lk 2009)
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CHUONG 2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ctru

- Nghién ciu moé ta dic diém sinh hoc cta mét sb chung vi sinh
probiotics.

- Nghién ctru quy trinh 1én men cac chung vi sinh probiotics va ché pham
probiotics.

- Nghién ctru hiéu qua cta viéc sir dung ché pham probiotics trong chin
nuoi ga dé trung.

2.2. Phuwong phap nghién ciru
2.2.1. Poi twong va vit lidu
2.2.1.1. Poi twong nghién ciru

- Mot sb vi sinh vat dai dién trong ché phém probiotics 1a: Bacillus
subtilis, Lactobacillus acidophilus, Saccharomyces cerevisiae, Nitrosomonas
sp. thu thap tr Vién Sinh hoc Nhiét Doi.

- Ga dé trimg — giéng Chibi — Thai Lan, 19 tuan tudi.
2.2.1.2. Mdi truomg nudi cay

- Mbi trudng cao thit-peptone nudi ciy Bacillus subtilis voi cong thic:
cao thit 3g, peptone 10g, NaCl 5g, agar 15g, nu6e cat 1000 ml, pH 6,0.[9]

- Mbi truong MRS nudi cdy Lactobacillus acidophilus: glucose 20g,
peptone 10g, cao thit 10g, cao ndm men 5 g, Na-axetate.3H,O 5g, Na;PO, 2g,
ammonium citrate 2g, tween 80 1g, MgS0O,.7H,0 0,2g, MnSO,.4H,0 0,05g,
agar 15g, nude cat 1000ml, pH 6,2.[52]

- Mbi trudng Hansen nudi cdy Saccharomyces cerevisiae: glucose 50g,
peptone 10g, KH,PO, 3g, MgSO, 3g, agar 20g, nudc cat 1000 ml, pH 6,0.[9]

- Méi truong Winogradski phan lap Nitrosomonas sp.: (NH4),SO4 2g,
K,HPO, 1g, MgS0,.7H,0 0,5g, FeSO,.7H,0 0,4g, NaCl 2g, nudc cat 1000
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ml, CaCO; Ig (cén luu y chon nhitng hat CaCOs, vi xung quanh hat nay ti ¢
vi khuan cao nhit).[10]
Khtr tring méi truong ¢ latm, trong thoi gian 30 phut.
2.2.1.3. Thiét bi va dia diém nghién ctru
- Thiét bi: ndi hép vO trung, bu6ng céy vi sinh, td lanh, tu séy, tu Am,
kinh hién vi, may cat nudc, may quang phé UV/Vis, may lic, pH meter, cin
phan tich,....
- bia diém nghién ciru:
e Phong thi nghiém B mén Sinh hoc thyc vat Khoa Nong lam
Truong Pai hoc Tay Nguyén.
e Trai ga xa EaKao, Tp. Buon Ma Thuot.
2.2.2. Phwong phap phan lip va bio quin miu
2.2.2.1. Phdn lap vi sinh vit
Phén lap vi sinh vat 1a qua trinh tach riéng cac loai vi sinh vat tir quan
thé ban dau.
2.2.2.1.1. Nguyén tic
- Téch rdi c4c té bao vi sinh vat.
- Nudi cdy cac té bao trén trong méi trudng dinh dudng dic trung dé cho
khuén lac riéng r€, cach biét nhau.
2.2.2.1.2. Qua trinh phén lap vi sinh vat & dang thuan khiét
Véi hau hét cac loai mau nghién ctru, qua trinh phéan lap vi sinh vat &
dang thuan khiét gdm céc budc co ban:
- Tao ra cac khuan lac riéng r& tir quan thé vi sinh vat ban dau (mau ¢
dang 16ng).
+ Tiép tuc pha lodng & ndng dd can thiét.
+ CAy mau trén méi trudng dic trung cia no.

- Phén 1ap cac vi sinh vat trén moi truong dic & dia peptri.
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+Hut 0.1 ml dich mau di pha lodng cho vao dia peptri c6 mdi trudng
thich hop.
+ Dung que gat thay tinh phan phéi dich mau trai déu khap mat thach,
ta s& nhan dugc cac khuan lac riéng re.
- Kiém tra d9 tinh khiét ctia giébng méi phén lap.
+ Kiém tra vét cay:
Quan sat sy sinh trudng cua vi sinh vat qua vét ciy trén moi trudng dic.
« Néu vét cay c6 bé mit va mau sic dong déu, thuan nhat ching to
gidng méi phan 1ap tinh khiét thi giir lai.
« Néu vét cay khong dong nhét thi loai bo.
+ Kiém tra lai do thuan chung cua céc khuan lac
« Chon cac khuan lac riéng r& trén méi trudng thach nghiéng.
« Tach céc khuan lac nay ra va hoa tan, pha lodng & nong do can thiét
trong nudc cat vo tring.
* Nho 1 giot dich trén vao dia peptri cé mdi truong.
« Dung 1 que gat phan phdi giot dich déu khap mit thach dia peptri.
« it dia peptri trén vao ti 4m véi nhiét do va thoi gian thich hop tuy
loai vi sinh vit.
« Sau l4y ra quan sat cac khuan lac riéng r&. Su thuan khiét ctia khuan
lac 14 biéu hién sy thuan khiét cta giéng.[lO]
2.2.2.2. Phwong phdp mé ti dic diém hinh thdi, dic diém sinh hoc
- Mb ta céc ddc diém sinh hoc, hinh thai cta cac loai duéi kinh hién vi.
Sau khi nuéi cdy 24h tién hanh quan sat khuan lac don dudi kinh lup dé xac
dinh hinh dang, cAu triic, mau sic, mit cat ngang.[2]
- Lam tiéu ban véi thuéc nhuém methyl blue va quan sat t& bao bang

kinh hién vi quang hoc & 6 phong dai 100x10.
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- Bacillus subtilis (duong tinh véi catalase) va Lactobacillus acidophilus
(4m tinh voi catalase). Vi khuan c6 enzyme catalase dé phan hay H,O,, day 1a
phan tng gitp phan biét hai vi khuin nay.
e Trén mot lame sach, dat mot giot nude oxy gia (H,O,).
e Dung day cdy lay chinh xac khuan lac can thir dit vao giot oxy gia.
e Néu co bot khi sui 1én 12 catalase duong tinh, nguoc lai 1a am tinh.
- Nitrosomonas sp.
 Moi truong da hap khir tring va bo sung 1ml méu cdy, i ¢ 30°C trong 48h.
e Liy vai tinh thé diphenylamine hoa tan trong 1 giot H,SO, dam dic.
Sau d6 thém mot giot dich can kiém tra. Tién hanh trén ban st tréng s€ théy
xuét hién méau xanh thim.
2.2.2.3 Bio quan va giir giong
Bao quan va gitr giong thi nghiém bang cach cay truyén trong dia peptri
va 6ng thach nghiéng. Dung que cdy ho trén ngon lira dén cdn, dé ngudi, sau
do gat nhe lén khuén lac roi ria 1én mat thach cua dia va éng theo nhitng hinh
dang khac nhau. Dung nut béng da khir tring miéng 6ng, dau 6ng duoc goi
kin bang gidy bao da dugc khir trung. Ghi ngdy thang cdy 1én dia va dng, sau
d6 d@é vao ta 4m 30°C. Sau 1-2 ngay, khi khuén lac d3 moc déu va manh, go1
boc dng gidng va dé vao ta lanh khoang 0-4°C. Cac dng gidng c6 thé giir duoc
trong thoi gian 14 1-2 thang va phai cdy truyén giir gidng trong khoang thoi
gian do6.[9]
2.2.3. Phuwong phap phan tich dinh lwgng vi sinh véat
- Hut chinh x4c 100 pl mau, cho vao dia peptri (c6 moi trudng dic trung
+ agar) v trung va trai déu trén bé mat thach. Thuc hién pha lodng mau trong
dung dich NaCl 0,5%. Cac dung cu tién hanh thi nghiém déu v tring va moi
thao tac dugc thuc hién trong diéu kién vo trung. Thi nghiém thyc hién ¢ ba

d6 pha lodng lién tiép, mdi d6 pha lodng thuc hién 3 dia peptri. Thi nghiém
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lap lai hai lan, 0 1-2 ngay, dém khuan lac xuét hién trén cac dia c6 sb khuin
lac tir 10 dén 100. Luong vi sinh vat c6 trong mau dugc tinh nhu sau:

N

A(CFU/ml(g))=
n; Vii+....+tn;VHi

Trong d6: A (Colony Forming Unit/ml): don vi hinh thanh khuan lac trong 1
ml mau.

N: téng s6 khuan lac dém duoc trén cac dia duoc chon.

V: thé tich mau cdy vao mdi dia (ml).

ni: s6 luong dia ciy tai do pha loang thir i.

fi: d0 pha loang tuong ung.

» Phuong phdp pha loang dung dich

Chuan bi 6ng nghiém: liy du dng nghiém cho muc dich pha lodng.
Rira sach dng nghiém va sdy khir tring & 160°C trong 1 gio. Dit 6ng nghiém
vao budng cdy vo tring va bat dén cyc tim trong 30 phut.

Hat 9 ml nude mudi sinh 1y vo tring cho vao cac 6ng nghiém. Hat 1
ml dung dich mau cho vao 6ng nghiém tha nhat, lic déu. Sau do, hat 1 ml
dich tir 6ng thir nhat sang 6ng thir hai roi lac déu va ci nhu vay tiép tuc hut
sang cac ong tiép theo cho dén ndng do can pha. Khi duoc dung dich c6 ndng
d6 can thiét ta tién hanh cdy trai 1én cac dia peptri.

» Phurong phép chudn bi giong thi nghiém

Chuéan bj cac binh tam giac chira 100 ml méi truong nudi cdy da khu
trung dé hoat hoa gidng. Dung que cay lay giéng tir cac dng gidng dua vao cac
binh tam giéc, lac déu bang tay hodc bang may lic dé hoat hoa gidng trong 24
gid & nhiét do phong 28-30°C. Gibng hoat héa nay duogc sir dung cho cac thi
nghiém trong quy trinh nudi cay.

Luwu y: Tat ca cac dung cu déu phai vo tring va moi thao tic phai
duogc thyc hién trong box céy v trung.

- Phuong phép do do duc ¢ budc song 625 nm.
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2.2.4. Phuong phap nghién ciru xay dung quy trinh nuéi ciy cac chiing vi

sinh probiotics

- Cac thi nghiém anh hudng cua di€u kién ngoai canh dén sinh truéng va

phat trién cia vi sinh vat.

* Thi nghiém 1: Anh huong ctia moi truong nudi cay

Badng 2.1: Anh hieéng ciia thanh phan MT dén sinh truong cia B.subtilis

MTI1-B MT2-B MT3-B
- Cao thit 3g - Cao thit 3g - Cao thit 3g
Bacillus
- Peptone 10g - CO(NH,), 10g - (NH4),S0,4 10g
subtilis
- NaCl 5¢g - NaCl 5¢g - NaCl 5¢g
- Nude cat 1000ml | - Nudce cat 1000ml | - Nudc cat 1000ml

Badng 2.2: Anh hieong cia thanh phan MT dén sinh trieong cua L.acidophilus

Lactobacillus

acidophilus

MTI-L

MT2-L

MT3-L

Glucose 20g

Peptone 10g
Cao thit 10g

Cao nam men 5g

- Na-axetate.3H,O

5g

- NazPOy4 2g

- Ammonium citrate
2g

- Tween 80 1g

- MgS0,4.7H,0 0,2¢g
- MnSO,.4H,0
0,05¢g

- Nudc cat 1000ml

Glucose 20g
- Cao thit 10g

- Cao nam men 5g

- Na-axetate.3H,0
5g

- Na;PO, 2g

- Ammonium citrate
2g

- Tween 80 1g

- MgS0,4.7H,0 0,2¢g
- MnSO,4.4H,0
0,05¢g

- Nudc cat 1000ml

Glucose 20g
- (NH4),SO4 10g
Cao thit 10g

- Cao nam men 5g

- Na-axetate.3H,0O
Sg

- Na;POy 2g

- Ammonium citrate
2g

- Tween 80 1g

- MgS0,4.7H,0 0,2¢g
- MnSO,.4H,0
0,05¢

- Nudc cat 1000ml
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Badng 2.3: Anh hueong ciia thanh phan MT dén sinh treong cia S.cerevisiae

MTI1-S MT2-S MT3-S
- Glucose 50g - Maltose 50g - Shaccarose 50g
- Peptone 10g - Peptone 10g - Peptone 10g
Saccharomyces
o - KH2P04 3g - KH2P04 3g - KH2PO4 3g
cerevisiae
- MgSO,43g - MgSO,43g - MgSO,4 3g

- Nuéc cat 1000

ml

- Nuéc cat 1000

ml

Nude cat 1000 ml

Bdng 2.4: Anh hwéng ciia thanh phan MT dén sinh truéng ciia Nitrosomonas sp.

MTI1-N MT1’-N MT2-N MT2’-N
- (NH4),SO4 - (NH4),SO4 - NaNO2 Ig - NaNO2 2¢g
2g 4g - K2HPO4 0,5g | - K2HPO4 0,5¢
- K;HPOy, 1g | - KbHPO, 1g - MgS0,.7H,0 | - MgS0,4.7H,0
- MgS0,.7H,0 | - MgS0,.7H,0O | 0,3g 0,3g
Nitrosomonas | 0,5g 0,5g - Na2CO3 Ig - Na2CO3 1g
sp. - FeSO,.7H,0 | - FeSO,4.7H,O | - NaCl 0,5¢g - NaCl 0,5g
0,4g 0,4g - FeS0,40,1¢g - FeS0O,0,1g
- NaCl 2g - NaCl 2g - Nudc cat 1000 | - Nude cat 1000
- Nudce cat | - Nudc cat | ml ml
1000 ml 1000 ml

Nubi cdy trén cac moi trudng khac nhau, lap lai 3 1an dé tim méi truong

toi uu cho sy sinh trudng va phat trién cua cac ching.

* Thi nghiém 2: Anh huéng ctia thoi gian nudi cay

Sau khi tim dugc mdi truong toi wu. Véi binh tam gidc 250ml ¢6 chira 49

ml méi trudng twong tmg, hap khir tring ¢ 121°C, 1atm, 30 phat. B6 sung vao

mdi binh tam gidc 1 ml dung dich giéng da hoat hoa. Tién hanh theo d&i véi
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cac khoang thoi gian nudi cay: 12h, 24h, 36h, 48h, 60h, 72h, 96h vdi ba lan
1ap lai. Tién hanh do do duc voi cac budc séng tuong tng.

* Thi nghiém 3: Anh huong cua pH

Véi moi truong va thoi gian sinh trudng thich hop, tién hanh chuan do
pH cua méi trudng bang cach str dung may do pH meter va hoa chét chuan do
la KOH 1N va HCI IN. Thi nghiém anh huong cua pH véi 7 cong thic va ba
lan lap lai: 5,0; 5,5; 6,0; 6,5; 7,0; 8,0; 8,5. Dung binh tam giac 250ml c6 chira
49 ml méi trudng twong Gmg, hap khir tring & 121°C, latm, 30 phut. B6 sung
vao mdi binh tam giac 1 ml dung dich gidng d3 hoat hoa.

* Thi nghiém 4: Anh hudng cia nhiét do

Véi moi truong, thdi gian nudi cdy va pH thich hop. Thi nghiém véi 5
cong thirc (20°C, 25°C, 30°C, 35°C, 40°C) va 3 1an lap lai. Dung binh tam giac
250 ml chtra 49 ml méi trudng da hap khi tring ¢ 121°C, 1atm, 30 phut va bo
sung 1 ml dung dich giéng da hoat hoa.

* Thi nghiém 5: Nghién ctru anh hudng cua téc do lic dén sinh trudong
cua céc chung

Diéu kién nudi cdy khac 1a t6i wu tir cac thi nghiém trén. Tién hanh
nghién ctru anh hudng cua toc do lic véi 5 cong thirc (0, 100, 150, 200, 250
rpm) va 3 lan 13p lai. Dung binh tam gidc 250 ml chira 49 ml méi trudng da
hap khir tring & 121°C, latm, 30 phat va bd sung 1 ml dung dich giéng da
hoat hoa.

Chi tiéu theo ddi: mat do té bao CFU/ml. Phuong phép theo ddi mat do té
bao theo phuong phap do do duc va dém khuan lac trén dia.

* Thi nghiém 6: Anh hudng ctia thoi gian bao quan dén hoat tinh va mat
d6 t& bao cua ché pham probiotics: Thi nghiém theo déi mat do té bao séng
tién hanh dinh ky (mot thang mot 1an lién tiép trong 6 thang), hoa tan 1g ché pham
trong 100 ml dung dich nudc mudi NaCl 0,1% vé tring rdi pha loing & nhiéu
nong do khac nhau (10°-10®) trai 1ml dich pha lodng 1én méi truong dang dia
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thach. Sau 36-48h tién hanh phén tich mat do vi sinh vat bang cach dém s6 luong
khuan lac hinh thanh trén dia thach theo phuong phép cia Koch véi 3 1an lap lai.
Chi tiéu theo dbi: mat do té bao CFU/g.
2.2.5. Phuwong phap nghién ctru anh huéng cia ché pham probiotics trong
chan nudi ga

Thanh phan thic an cta ga dé trimg 13: bot bép, 1aa nghién, nude giéng.

Thi nghiém gém 3 16:

L6 thi nghiém 1: d6i ching (khong bo sung ché pham probiotics).

L6 thi nghiém 2(CT1): bd sung 0,5g ché phim probiotics trong 50kg
thirc &n v6i mat d6 5,3x10'° CFU/g.

L6 thi nghiém 3(CT2): bd sung 1,0g ché pham probiotics trong 50kg
thirc an voi mat d6 5,3x10'° CFU/g.

» MJdi cong thirc twong tmg véi 116 va 3 lan lap lai, sb lugng con

cho mdi 16 1a 500 con.

Céc chi tiéu theo doi:

S6 lugng trimg: dém s tring & cac 16 thi nghiém trén ngay.

Khéi luong trimg: can trimg ¢ mdi 16 thi nghiém theo ngay (kg/300 qua
tring).

S6 con ga bi nhiém bénh: dém trén timg 16 theo ngay.
2.2.6. Phwong phap xir ly thong ké

Céc s6 lidu duoc xtr 1y thong ké theo phan mém MSTATC version 2.10
cua Pai hoc bang Michigan. Céc s6 lieu duoc phan tich ANOVA va duoc tric
nghiém phan hang LSD value v4i muc y nghia 0,01 va 0,05.

D6 thi va phuong trinh twong quan gitta chi s6 mat do quang OD va s
khuén lac trén dia dugc xu 1y trén phﬁn mém EXCEL 2003 ctia Microsoft, cac

bi€u do6 khac cling dugc xt ly trén phan mém nay.
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ciru md ti dic diém sinh hoc ciia mdt sé ching vi sinh
probiotics
3.1.1. Pic diém hinh thdi khuén lac ciia cdc chiing vi sinh probiotics
Pé md ta ddc diém sinh hoc cua cac ching, chung toi sir dung méi trudng

t6i thiéu dé nudi cdy: MT Cao thit-peptone (B.subtilis), MT MRS
(L.acidophilus), MT Hansen (S.cerevisiae), MT Winogradski I (Nitrosomonas
sp.).

Quan sat hinh thai ctia khuan lac va hinh thai t& bao cta vi sinh vat.

Dic diém hinh thai khuan lac cua 4 chung vi sinh probiotics dugc mo ta
¢ bang 3.1.

Bdng 3.1: Hinh thdi khudn lac ciia 4 ching vi sinh vit

Hinh thai khuan lac sau 48h nuéi cay
. Thu
Cacching |Hinh | Kich | PT | Mau | MC | Bé | Po [Ciu| | mauvdi
i cata
dang | thuéec | QH | sac N mat | dac | trac | diphenyl
ase
amine
1,5 Tring . Hat Khong
Bacillus subtilis | Tron DPuc Lo61 | Tron | Nhot +
mm nga nho mau
Lactobacillus 2,5 , N Hat Khong
Tron Duc | Trang | Lo61 | Tron | Nhot -
acidophilus mm 16m mau
An ‘
Saccharomyces , Go | Bot | Hat Khong
Tron | 3mm | Pyc | Trang | vao . -
cerevisiae ghé | nhao | 16n mau
thach
Nitrosomonas 0,5 Tréng N Hat Xanh
Tron Puc Lo61 | Tron | Nhét - N
sp. mm bac nho tham
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3.1.2. Pic diém sinh hoc ciia cdc chiing vi sinh probiotics
Bdn chiing vi sinh probiotics duoc cdy ria trén dia peptri. Sau 36-48h lam
tiéu ban dé quan sat trén kinh hién vi. Tiéu ban té bao duoc quan sat & vat
kinh 40%, 100x%.
Bang 3.2: Hinh thdi té bao ciia 4 chiing vi sinh probiotics

Hinh thai té bao sau 48h nudi cay
Chung
Hinh dang Kich thudc
B. subtilis Hinh que 3-4 pm
L. acidophilus Hinh que 6-7 um
S. cerevisiae Hinh ovan 5-6 um x 2-3 pm
Nitrosomonas sp. Hinh que 4-5 uym

3.1.3. Moi twong quan giita dp duc (chi sé6 OD) va sé lwong té bao (CFU/ml)

Trong nghién ciru ndy, theo ddi mét do té bao theo phuong phap do do duc va
dém khuén lac trén dia. Do d6 viéc dung dudng chudn va phuong trinh tuong quan
gitra chi s6 OD va sb luong t bao (CFU/ml) 1 can thiét cho cac danh gid sau nay
ciing nhu c6 thé so sanh két qua ctia nghién ciru nay voi cac nghién ciru khac.

- Thi nghiém kiém tra mat do té bao theo thoi gian sinh trudng cua B.subtilis
boi phuong phap do d duc va dém khuan lac trén dia. Nudi cay va kiém tra mat
do theo thoi gian 12h, 24h, 36h va 48h. Két qua duoc thé hién qua bang 3.3.

Bang 3.3: Chi s6 OD va s6 lwong té bao (CFU/ml) B.subtilis

Thoi gian (h) ODg25um S6 lugng té bao (CFU/ml)
12 0,056 2,8x10°
24 0,190 9,6x10°
36 0,471 1,2x10"
48 0,559 1,7x10"

Puong chuan va phuong trinh twong quan giita chi s6 OD va s6 luong té

bao (CFU/ml) dugc thé hién qua do thi 3.1.
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y =4E-11x - 0.0697

R’ =0.8867
0.6 /
0.5
®
E 04 /
w /
S 0.3 ¢ Seriesl
8 0.2 /, — Linear (Series 1)
011 /
0 T T T
0 5E+09 1E+10 1.5E+10 2E+10

A (CFU/ml)

Do thi 3.1: Puong twong quan tuyén tinh giita A(CFU/ml) va OD625nm
cua B.subtilis
Theo db thi 3.1, phuong trinh tuong quan giita chi s6 OD va sé lugng té
bao (CFU/ml) la:
y =4E-11x - 0,0697
Trong dé: x 13 s6 luong té bao (CFU/m).
y 1a chi s6 OD.
- Tuong tu ciing xay dung dugc dudng twong quan tuyén tinh giira chi sd
OD va sb lugng té bao (CFU/ml) cta L.acidophilus theo thoi gian sinh trudng.
Két qua thu dugc o bang 3.4 va do thi 3.2.
Bdng 3.4: Chi s6 OD va s6 lwong té bao (CFU/ml) L.acidophilus

Thoi gian (h) ODg00nm Tong mat do khuan lac (CFU/ml)
12 0,054 3,1x10°
24 0,194 1,0x10"
36 0,485 1,4x10"
48 0,700 2,0x10"
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y =4E-11x - 0.1115
R’ =0.952
0.8
0.7 >
s 06 //
S 04 / * Series1
2 03 —_ ~
o / inear (Series 1)
0.2 / *
0.1 o
0 T T T T
0 5E+09 1E+10 1.5E+1 2E+10 2.5E+1
0 0
A (CFU/ml)

D6 thi 3.2: Puong tuwong quan tuyén tinh gita A(CFU/ml) va OD600nm
cua L.acidophilus

Theo db thi 3.2, phuong trinh tuong quan giita chi s6 OD va s6 lugng té
bao (CFU/ml) la:

y=4E-11x-0,1115
Trong dé: x 13 s6 luong té bao (CFU/ml).
y 1a chi s6 OD.

- Thi nghiém kiém tra mat do té bao cua S.cerevisiae cling dugc tién
hanh theo phuong phép do do duc va dém khuan lac trén dia, tuong tu ching
t6i thu duge két qua bang 3.5.

Bdng 3.5: Chi s6 OD va s6 lwong té bao (CFU/ml) S.cerevisiae

Thoi gian (h) ODg10nm Téng mat d6 khuan lac (CFU/ml)
12 0,089 3,8x10°
24 0,196 8,5%10’
36 0,521 1,1x10"
48 0,536 1,7x10"
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y =4E-11x - 0.0341

0 R’ =0.7883
0.6
g 05 A e
= /
< 04
Z os - A Seriesl
8 0'2 / —— Linear (Series 1)
0.1 1 /
0 T T T
0 5E+09 1E+10 1.5E+10 2E+10

A (CFU/ml)

D6 thi 3.3: Puong twong quan tuyén tinh giita A(CFU/ml) va OD610nm
cua S.cerevisiae
Theo db thi 3.3, phuong trinh tuong quan giita chi s6 OD va s6 lugng té
bao (CFU/ml) la:
y =4E-11x-0,0341
Trong dé: x 13 s6 luong té bao (CFU/ml).
y 1a chi s6 OD.
- Béi véi Nitrosomonas sp. ciing duoc tién hanh twong tw nhung dugc
theo d&i & 12h, 24h va 36h. Két qua thu dugc ¢ bang 3.6.
Bdng 3.6: Chi s6 OD va s6 lwong té bao (CFU/ml) Nitrosomonas sp.

Thoi gian (h) OD¢250m Tong mat do khuén lac (CFU/ml)
12 0,080 3,2x10°
24 0,252 9,8x10’
36 0,533 1,5x10"
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0.6 y=4E-11x - 0.0649
* R%=0.958

0.5 /
0.4

£ .
g 03 / ® Series]
N : L .
a /. inear (Series 1)
C 02 /
0.1 ./
0 T T T

0 5e+09 1E+10 1.5E+10 2E+10
A (CFU/ml)

D6 thi 3.4: Puong twong quan tuyén tinh giita A(CFU/ml) va OD625nm
cua Nitrosomonas sp.
Theo db thi 3.4, phuong trinh tuong quan gitta chi s OD va s6 lugng té
bao (CFU/ml) la:
y =4E-11x - 0,0649
Trong dé: x 13 s6 luong té bao (CFU/ml).
y 1a chi s6 OD.
3.2. Nghién ciru quy trinh 1én men céc chiing vi sinh probiotics va tao ché
pham probiotics
3.2.1. Anh huéng ciia méi trwong nuéi ciy dén sinh trwong ciia cdc chiing
vi sinh probiotics
Dé c6 co so khoa hoc cho viée giir gidng, nghién ctru quy trinh san xut
va st dung cac ché phém vi sinh, cin phai ndm rd cac dic diém sinh hoc va
ngudn dinh dudng can thiét ciia cac chung. Cac ngudn dinh dudng khac nhau
déu anh huéng dén sy sinh truong va phat trién cua ching. Vi vay, tién hanh
nudi cdy cac ching VSV trén cac méi trudng khac nhau dé tim méi truong toi

uu cho sy sinh trudng va phat trién cta ching.
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- B. subtilis dugc nuoi trén 3 moi trudong d€ xac dinh moi trudong nao vi

khuan nay phat trién t6t cho viéc nhan sinh khéi té bao. Céc thi nghiém dugc

tién hanh ¢ nhiét do phong 28-30°C va dit trén may lac 200 vong/phut, thoi

gian nudi cdy 48h. Sau d6 1y dung dich nudi cdy do OD & budc song 625nm

dé xac dinh mat do té bao, két qué dugc trinh bay ¢ bang 3.7.

Bdng 3.7: Anh hwéng ciia thanh phan méi truong dén sinh trucng ciia B.subtilis

Moi trudng
nudi cy
Bacillus

subtilis

(OD 625nm)

3 1an lap

MTI1-B MT2-B MT3-B
lai
L1 0,569 0,272 0,457
L2 0,593 0,262 0,403
L3 0,511 0,281 0,489
TB 0,558° 0,272° 0,450%°

CV% 9,98

(Cac tri s6 a, b, ab trén cung mot hang co su khac biét theo trac nghiém

phan hang LSD voi murc y nghia 0,01)

Két qua & bang 3.7 cho thiy thanh phan méi trudng da anh hudéng dén sy

sinh trudng va phat trién cta chiing, thé hién trong biéu d6 3.1:

0.600
0.500

)

(on

<)

0.400

0.300

0OD625nm

° |B0DE25nm

0.200

0.100

0.000

MT1-B

MT2-B MT3-B

Méi trwdng nudi cay

Biéu @6 3.1: Anh huong ciia thanh phian MT dén sinh truong ciia B.subtilis
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Qua biéu d6 cho thiy, B. subtilis phat trién trén cac moi truong khac
nhau, nhung khong phai ngudn nito nao ciing thich hop cho vi khuan phat
trién. Vi vy, xac dinh ngudn nito cho nudi cdy VSV la rit can thiét. Trong
truong hop nay mat do té bio ¢ méi truong MT1-B (0,558) cao hon so véi 2
mai truong kia ¢ thé do nguyén nhan 1a sy to hop cc hoa chat & moi trudng
MT1-B thich hop cho sy sinh trudng va phat trién cta B. subtilis hon 13 to hop
cac hoa chat trong méi trudong MT2-B va MT3-B. Chinh i do nay, da chon
dugc moi trudong thudn lgi giap cho B. subtilis tang nhanh vé sinh khéi.

Dua vao két qua thu dugc chon MT1-B 1a mo6i truong thich hop cho viéc
nudi cdy va thu sinh khéi. Chung t6i sir dung méi trudng nay & cac nghién ciru
tiép theo.

- Nghién ctru anh huéng cta thanh phan méi trudng dén sinh trudng cua
L.acidophilus dé xac dinh moi truong toi wu cho sy sinh trudng va phat trién
cua chung. Thi nghiém dugc thyuc hién trén 3 moi truong khéc nhau, nhiét 4o
phong 28-30°C va dit trén may lac 150 vong/phut, sau 48h 1y dung dich nudi
céy do OD ¢ bude song 600 nm dé xac dinh mat do té bao, két qua thu duoc ¢
bang 3.8.

Bang 3.8: Anh hudng ciia méi truong nudi cdy dén sinh trucng L.acidophilus

3 lan lip lai MT1-L MT2-L MT3-L
Mai truong Ll 0,691 0,224 0,325
nuoi cay L2 0,684 0,269 0374
Lactobacillus

L3 0,724 0,220 0,326

acidophilus - :

TB 0,700° 0,238 0,342

(OD600nm)
CV% 6,05

(Cac tri s6 a, b trén cung mot hang co sy khdc biét theo trac nghiém

Tir két qua bang 3.8 chiing ta xdy dung duoc biéu do 3.2:

phdn hang LSD voi mirc y nghia 0,01)
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0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

lop

OD600nm

O

MT1-L MT2-L MT3-L

M6i trrong nudi cay

Biéu d6 3.2: Anh hwéng ciia MT nuéi cdy dén sinh truong cia L.acidophilus

Qua biéu db 3.2 cho thdy L.acidophilus phat trién trén cac moi truong khac
nhau, nhung tdt nhat 1a moi truong MT1-L (0,700) véi mat do té bao cao hon so
v6i 2 moi truong con lai 1a MT2-L (0,238) va MT3-L (0,342). Vi thé, sir dung moi
truong MT1-L cho cac nghién ctru sau.

- 8. cerevisiae ciing dugc nghién ciu trén 3 moi trudng khac nhau ngudn
cacbon dé tim méi trudng thich hop cho su sinh truéng ciia ching. Thi nghiém
tién hanh trén 3 moi truong, ¢ nhiét d6 phong 28-30°C va toc do lic 150
vong/phut, thoi gian 48h. Sau d6 lay dich nudi ciy do OD ¢ budc song 610 nm dé
xac dinh mat do té bao, két qua dugc trinh bay & bang 3.9.

Bang 3.9: Anh huong cua moi truong nuoi cay den sinh truong cua S.cerevisiae

3 lan lap lai MT1-S MT2-S MT3-S
Moi truong
) L1 0,549 0,400 0,455
nudi cay
L2 0,550 0,399 0,482
Saccharomyces
o L3 0,510 0,398 0,488
cerevisiae
TB 0,536 0,399 0,475%
(OD()lOnm)
CV% 4,03

(Cac tri s6 a, b, ab trén cung mot hang co sy khac biét theo trac nghiém

phan hang LSD voi murc y nghia 0,01)
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Két qua bang 3.9 duoc thé hién qua biéu do 3.3:

0.6 5
05
0.4

ab

0.3

OD610nm

0.2

0.1

0

MT1-S MT2-S MT3-S

M6i troed'ng nuoi cay

Biéu d6 3.3: Anh hudng ciia thanh phan MT dén sinh truomg ciia S.cerevisiae

Biéu d6 3.3 cho thiy S.cerevisize déu phat trién trén cic mdi trudng,
nhung mat do té bao & moi truong MT1-S véi ngudn cacbon 1a glucose dat
cao nhat (0,536). Piéu nay ching té6 ngudn cacbon anh huong dén sy sinh
trudng va phat trién ctia nAm men. Vi thé chon moéi trudng MT1-S 13 thuan loi
cho sy sinh truéng va phat trién cia S.cerevisiaze. Két qua nay tring voi két
qua nghién ctru cua Renata G. K. Leuschner (2004) 1a S.cerevisiae sit dung
ngudn cacbon 1a glucose [53].

- Nghién ctru anh hudng ctia moi trudong nudi cay dén sinh trudng cua
Nitrosomonas sp. dugc tién hanh trén 4 moéi truong khac nhau nhiam xem
thanh phan va khéi lugng ctia cac hoa chat anh hudng nhu thé nao dén su sinh
truong cua ching. Sau 36h, do OD cua dung dich nudi cdy ¢ budc song

625nm dé xac dinh mat do té bao, két qua dugc trinh bay ¢ bang 3.10.
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Bang 3.10: Anh huwdng ciia méi trieong nudi cdy dén sinh truéng ciia

Nitrosomonas sp.

Moi truong
nudi cy
Nitrosomonas
sp.
(ODé250m)

3 lan lap
L MT1-N MT1I’-N | MT2-N | MT2’-N
LI 0,538 0,416 0,237 0,145
L2 0,520 0,410 0,291 0,101
L3 0,541 0,383 0,248 0,129
TB 0,533 0,403 0,259 | 0,125
CV% 7,07

(Cac tri s6 a, ab, be, ¢ trén cung mot hang co su khac biét theo trac

nghiém phdn hang LSD voi muc y nghia 0,01)

Két qua bang 3.10 thé hién qua biéu d6 3.4:

0.6

0.5

0.4

0.3 A

OD 625nm

ab

bc

0.2
0.1

MT1-N

MT1'-N

MT2-N

M6éi truong nudi cay

MT2-N

Biéu do 3.4: Anh huong cua MT nudi cdy deén sinh truong cua Nitrosomonas sp.

Qua biéu dd 3.4 cho thiy Nitrosomonas sp. c6 kha nang sinh trudng trén

cac moi truong khac nhau, nhung mat do té bao & mdi truong MTI1-N (0,533)

cao hon so v61 3 moi trudong con lai. Diéu nay chig té thanh phan va khoi

luong cua cac hoa chat trong moéi trudong da anh hudng dén sy sinh trudng cia

chung.
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Dua vao két qua thu dugc cho thiy Nitrosomonas sp. sinh truéng tot
trong moi truong MTI1-N. Vi thé méi trudng nay duoc dung cho cac nghién
ctru tiép theo.

3.2.2. Anh hwéng ciia thoi gian nuéi cdy dén sinh trwong ciia cdc chiing vi
sinh probiotics

Mdi loai vi sinh vat sinh truéng, phat trién theo mot quy luat nhat dinh.
Chinh vi thé, khi nghién ctru can nim rd qua trinh niy dé xac dinh céac thoi
diém thich hop cho cac cong doan tiép theo. Thi nghiém duoc tién hanh trén
cac moi truong tdi wu, nhiét do phong 28-30°C, d6 lic twong Ung cia cic
chung véi cac khoang thoi gian nudi céy 12h, 24h, 36h, 48h, 60h, 72h va 96h.

Trong khoang thoi gian nudi ciy, tién hanh do do duc (OD) cila cac
chung & budc séng twong tmg dé xac dinh mat do té bao theo thoi gian.

Theo két qua thu duoc & bang 3.11, thoi gian phat trién t6i wu cua cac
chung 1a B. subtilis (48h), L.acidophilus (48h),  S.cerevisiae (48h),
Nitrosomonas sp. (36h). Trudc thoi diém nay mat do té bao cia cac chung
tang nhe va sau d6 mat do giam dan theo thoi gian nuéi cay. O B. subtilis, mat
do té bao sau 12h nudi céy 12 0,056; dén 24h mat do caa chung tang dat 0,190
va 36h mat d§ ctua ching da ting lén nhanh chong 1a 0,471; dén 48h mat do
cua chung da dat cuc dai 1a 0,559; sau d6 mat do té bao cla chung da giam
nhe & 60h con 0,503 va dén 72h, 96h thi mat do bit dau giam manh. Tuong tu
d6i voi chung L.acidophilus mat d6 té bao sau 12h nudi cay 1a 0,054; dén 24h
mat do tang lén 0,194 va 36h mat do ting Ién nhanh chong la 0,485 va dén
48h mat d6 té bao dat cuc dai 0,700; sau d6 mat dd giam nhe¢ 60h con 0,400 va
bat dau giam manh dén 96h chi con 0,118. S.cerevisiae thi mat do té bao cling
tang nhe luc 12h, 24h, dén 36h mat do tang manh 1a 0,521 va dat cuc dai 48h
1a 0,536; sau d6 mat do té bao giam dan va dén 96h chi con 0,192. Con
Nitrosomonas sp. Mat d6 té bao sau 12h, 24h nudi cdy lan luot 14 0,080; 0,252

va nhanh chéng dat cuc dai ¢ 36h 1a 0,533; sau d6 mat do té bao giam va dén
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96h con 0,034. Ta c6 dd thi duong cong sinh trudng ciia cac ching vi sinh vat

dugc thé hién qua do thi 3.5.

Badng 3.11: Anh hudng cua thoi gian nudi cdy dén sinh trieong cia cdc ching

Thoi Chi s6 OD cuia cac ching
gla:ér;uﬁl B. subtilis | L.acidophilus | S.cerevisiae | Nitrosomonas sp.

12h 0,056° 0,054° 0,089° 0,080°

24h 0,190 0,194 0,196 0,252

36h 0,471% 0,485% 0,521° 0,533°

48h 0,559° 0,700° 0,536" 0,424

60h 0,503 0,400 0,411°° 0,273
72h 0,359 0,231 0,307 0,152

96h 0,282% 0,118 0,192 0,034°
CV% 5,70 4,42 5,10 4,37

(Cdc tri so co cdc chir cai giong nhau ¢ cung mot cot khong co sy khac

biét theo trdc nghiém phdn hang LSD véi mike y nghia 0,01)

OD 625nm

36h
Thoi gian nudi ciy

48h

96h

72h

60h

—e— Chisb OD cua
B. subtilis

—o— Chisb OD cua
L.acidophilus

Chiso OD cua
S.cerevisiae

—8— Chiso OD cua
Nitrosomonas
sp.

Do thi 3.5: Anh huong ciia thoi gian nudi cdy dén sinh truong cia cdc ching
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Qua d6 thi nhan thiy rang sy sinh truéng va phat trién cua cac ching vi
sinh vat nuoi cdy trong mdi trudong dich thé trai qua 4 pha la:

Pha tiém phét (lag): Pha nay duoc tinh tir lic bat dau cdy vi sinh vat vao
binh cho dén khi chung bat dau sinh truong. Trong pha nay sb luong VSV
chua nhiéu do luc nay té bao méi bat dau tang vé trong luong va thé tich,
dong thoi trong pha nay chung phai tong hop ADN va cac enzyme can thiét
cho sy phan bao.

Pha tich luy (log): Trong giai doan ndy, VSV ting nhanh vé trong luong
ddng thoi 16n nhanh vé kich thudc, ching tong hop manh mé nhitng chit can
thiét cho qua trinh sinh truéng va phat trién.

Pha can bang: Trong pha nay téc do sinh truong va trao ddi chat cia
VSV giam dan, s6 luong té bao dat cuc dai da di vao 6n dinh dan vé hinh thai,
sO luong té bao sinh ra can bang voi sd luong té bao chét di. VSV chuyén
sang pha can bang bdi mot s6 nguyén nhan nhu chat dinh dudng bat dau can
kiét, pH thay d6i, chat doc tich luy,....

Pha suy vong: S6 lugng té bao chét vuot troi sb lugng té bao moi duge
tao thanh nguyén nhan do chit dinh dudng can kiét, chit doc hai tich luy
nhiéu. ...

Nhu vdy, sau 36h-48h mat do té bao dat cuc dai va bat dau di vao giai
doan On dinh cho nén v&i muc dich thu sinh khdi té bao sé& tién hanh vao thoi
diém nay.

3.2.3. Anh huéng ciia pH dén sinh trwong ciia cdc chiing vi sinh probiotics

Gidi han pH thich tng cua tirng loai VSV rat khac nhau. Mot sé chung
VSV c6 thé phat trién trong méi truong acid, méi trudng trung tinh hodc moéi
truong kiém cho nén viée xac dinh pH thich hop d6i v6i cac ching vi sinh vat
1 can thiét.

Bén canh d6, nong d6 cac ion H va OH™ anh hudng truc tiép dén qua

trinh trao doi chat cua té bao, lam anh huong dén dién tich bée mat va muc do
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hoa tan ctia mot s6 mudi khoang. Ngoai ra, pH ctia méi truong con anh huéng
dén cac san pham hoat dong séng ciia VSV va dén qua trinh sinh trudng, phat
trién ctia chung, cho nén xac dinh pH thich hop cho qua trinh nhan nudi VSV
1a rat quan trong.

Dé nghién ciru anh hudéng ctia pH moi trudng dén sy sinh trudng va phat
trién cua cac ching VSV, tién hanh nudi cdy voi 7 mic pH khac nhau: 5,0;
5,5; 6,0; 6,5; 7,0; 8,0; 8,5. Thi nghiém duogc tién hanh & méi treong, nhi¢t do
va toc do lic thich hop. Sau 36-48h nuoi céy, do OD cua dich nuoi céy O cac
budc song tuong ng, két qua duoc trinh bay ¢ bang 3.12.

Bang 3.12: Anh huong cia pH dén sinh trucng cia cdc ching

Thang Chi s6 OD ciia cac chung

pH B. subtilis | L.acidophilus | S.cerevisiae | Nitrosomonas sp.

50 0,270 0,559 0,377 0,308

55 0,402 0,691 0,408 0,538"

6,0 0,343% 0,476"° 0,430° 0,462°

6,5 0,276 0,385%<¢ 0,375% 0,350%

7,0 0,263 0,282 0,298 0,277"

8,0 0,234 0,137% 0,196 0,144

8,5 0,220° 0,093¢ 0,108° 0,058°
CV% 7,16 2,45 3,50 5,94

(Cdc tri s6 6 cdc chiF cdi giong nhau ¢ ciing mét cét khéng cé sw khdc
biét theo trdc nghiém phan hang LSD véi mire y nghia 0,01)
Tir bang 3.12 x4y dung biéu d6 3.5 vé anh hudng cua pH dén sinh trudong

cua cac chung.




57

0.800
0.700 - @ Chis6 OD cua
) B. subtilis

0.600 - ]
= _ m Chi s6 OD cla
E 0.500 - — L.acidophilus
& 0.400 1 0 Chi s6 OD cua
8 0.300 - S.cerevisiae

0.200 - 0 Chi s6 OD cua

Nitrosomonas
0.100 - sp.
0000 ~ T T T T T T
50 55 60 65 70 8,0 8,5
Thang pH

Biéu d6 3.5: Anh hwéng ciia pH dén sinh truong cdc ching

Qua biéu dd 3.5 cho thdy pH c6 anh hudng 16 rét dén su sinh trudng,
phat trién cia cac ching VSV. Cu thé 1a mat do té bao B. subtilis,
S.cerevisiae, Nitrosomonas sp. Pat cuc dai & pH=5,5 dén pH=6,0; riéng
L.acidophilus dat cuc dai & pH=5,0 dén 5,5 két qua nay phu hop voi nghién
ctru cua Irena Rogelj (2002)[31]; ngoai khoang d6 mat d6 giam dan.

Két qua nay hoan toan phu hop véi két qua nghién ctu cta nhiéu tac gia
khac 13 cac chung ndy sinh trudng, phat trién tot & méi truong c6 pH hoi acid
tir 5,0 dén 6,0.

3.2.4. Anh hwéng cia nhiét dp dén sinh truéng ciia cdc chiing vi sinh
probiotics

Mbi VSV c6 mét ngudng nhiét d§ phat trién t6i uu, vi thé nghién ctru
anh hudng cta nhiét d6 dén sinh trudng va phat trién cua cac chung 1a can
thiét. Nhiét d6 anh huong ro rét dén cac hoat dong séng cta té bao VSV 6 5
thang nhiét d6 (20°C, 25°C, 30°C, 35°C, 40°C) véi méi truong va pH t6i uu.
Thi nghiém duoc do OD sau 36-48h dé xac dinh mat do té bao, két qua duoc
ghi nhan ¢ bang 3.13.
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Bdng 3.13. Anh hueong ciia nhiét dé dén sinh trudng cia cdc chiing

Nhiét do Chi s6 OD cuia cac chiing

nudi cy | B. subtilis | L.acidophilus S.cerevisiae Nitrosomonas sp.
20°C 0,316° 0,017° 0,126 0,202°
25°C 0,370 0,224 0,382 0,253
30°C 0,590 0,613 0,590° 0,556
35°C 0,405% 0,689° 0,482% 0,479°
40°C 0,372° 0,358 0,251% 0,058°
CV% 2,84 2,93 3,72 4,04

(Cdc tri so co cdc chir cai giong nhau ¢ cung mot cot khong co sy khac

biét theo trdc nghiém phan hang LSD véi mire y nghia 0,01)

Tir bang 3.13 xdy dung duoc biéu d6 3.6 anh hudng cia nhiét do dén

sinh trrong cla cac chung.

0.800

0.700

0.600
0.500
0.400 -
0.300
0.200
0.100

OD 625nm

0.000 -

I Chisd OD cua
B. subtilis

B Chisd OD cua
L.acidophilus

O Chiso OD cua
S.cerevisiae

O Chisd OD cua
Nitrosomonas

200C

250C 300C

Nhiét d¢ nudi cay

350C

400C

Biéu d6 3.6: Anh hudng ciia nhiét do dén sinh trucng cdc chiing

Qua két qua thong ké va biéu do cho thiy, cic chung VSV sinh trudng

tot & nhiét do 30-35°C, ngoai gidi han nay thi khong thudn 1gi cho su sinh
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trudng cua ching. Két qua nay ciing gép phan giup bao quan ché pham mot
cach tot nhat dé ddm bao mat do VSV.

Irena Rogelj (2002), nghién ctru nhiét d6 t6i wu cho sy sinh trudng cua
L.acidophilus 1a 30 — 37°C[31]. Renata G. K. Leuschner (2004) S.cerevisiae
sinh trudng tot & nhiét d6 30-35°C [53].

3.2.5. Anh hwéng ciia dp lic dén sinh truwéng cia cdc ching vi sinh
probiotics

Céc chung VSV can oxy dé c6 thé tién hanh qué trinh ho hép, trao do6i
chat, trao ddi nang luong véi moi trudng bén ngoai. Vi vay, ham lugng oxy
trong moi trudng sdng c6 anh hudng 16n dén sy sinh trudng va phat trién ctia
chung.

Thi nghiém nay VSV dugc nudi cdy ¢ moi trudng dich thé, méi trudng
nay han ché viéc sir dung oxy nén khi nhan nudi cic binh nuéi ciy duoc lic &
cac toc do khac nhau dé cung cap oxy hoa tan. Thi nghiém dugc thuc hién véi
5 tbc do lac ( 0, 100, 150, 200, 250 vong/phut). Sau 36-48h, tién hanh do OD
dé xac dinh mat do té bao VSV trong dich nubi céy, két qua dugc ghi nhén &
bang 3.14.

Bang 3.14: Anh hurong ciia toc dg ldac dén sinh truéng ciia cdc ching

Téc do Chi s6 OD cuia cac chiing
lic (rpm) | B. subtilis | L.acidophilus | S.cerevisiae | Nitrosomonas sp.
0 0,558° 0,700* 0,536° 0,533°
100 0,596 0,845 0,813 0,669°
150 0,672 0,942° 0,970 0,869
200 0,933 0,547 0,823 0,342°
250 0,633 0,279° 0,798 0,165°
CV% 321 1,69 1,47 2,53

(Cdc tri so co cdc chir cai giong nhau ¢ cung mot cot khong co sy khac

biét theo trdc nghiém phdan hang LSD véi mire y nghia 0,01)
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Tir bang 3.14 xay dung biéu db 3.7 vé anh hudng cua toc do lic dén mat
do té bao cua cac chung VSV. Ta théy mat dj cua cac chung VSV tang dan
theo toc d0 lac va dat cuc dai & 200 vong/phut (B. subtilis) va 150 vong/phut

(L.acidophilus, S.cerevisiae, Nitrosomonas sp.).

1.200
1.000 @ Chisb OD cua
| B. subtilis
E 0.800 — o ﬂ
. | B Chiso OD cua
S 0.600 - — — —_— L.acidophilus
8 0.400 - - - | | OChisé ODcua
S.cerevisiae
0.200 - — — —’» - ’
—| O Chisé OD cua
0.000 - ‘
Q‘Q(Q Q‘Q@ Q‘Qé\ Q*Q(Q Q*Q@
SO
Do lac nuoi cay

Biéu @6 3.7: Anh hwéng ciia téc dé lic dén sinh trudng cia cdc ching

Nhu vay cac chung VSV khi duoc cung cap oxy s& lam ting kha ning
trao doi giira co thé véi moi trudng bén ngoai gitp VSV thudn lgi trong
qua trinh sinh truéng va phat trién. Tt d6 dan dén sinh khdi cua ching gia
tang. Mat khac, khi nhan nuéi trong méi truong dich thé di han ché su
tiép xtc gitra VSV va oxy, nén khi lic cac binh nudi cay s& lam ting kha
ning hoa tan ham luong oxy trong dung dich, VSV cang c¢6 nhiéu oxy cho
qué trinh ho hép, sinh truong va phat trién. Vi vay, & toe do lac 150-200
vong/phut thi mat o VSV dat cao nhat khi khao sat. Tuy nhién, tdc do lac
cling c6 mot gidi han nhat dinh cho nén can nghién clru ¢ cac toc do lac

khéac cho phu hop véi muc dich va diéu kién khao sat.
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3.2.6. Xdy dwng qui trinh tao ché phim probiotics

Tur két qua cua cac thi nghiém trén va qua phan tich thao luan, da
xac dinh duoc diéu kién nudi céy thich hgp cho cac chung vi sinh
probiotics v&i muc dich thu sinh khéi té bao hip phu 1én bot 1a:

Mbi trudng nudi cdy cua B. subtilis 14 MT1-B, L.acidophilus 13
MTI1-L, S.cerevisiae (MT1-S ), Nitrosomonas sp.(MT1-N).

Thoi gian dé thu sinh khdi cua B. subtilis, L.acidophilus,
S.cerevisiae 1a 48h, Nitrosomonas sp. La 36h.

Ph thich hop dé nuodi céy la B. subtilis, S.cerevisiae, Nitrosomonas
sp. La 5,5-6,0; riéng L.acidophilus 1a 5,0-5,5.

Nhiét do t6i vu cua cac chung 1a 30-35°C.

Téc d6 lac dé dat sinh khéi cia B. subtilis 1a 200 vong/phut;
L.acidophilus, S.cerevisiae, Nitrosomonas sp. La 150 vong/phut.

Trong qué trinh nudi cdy dé thu duoc sinh khdi té bao cao nhat va
tranh 1ang phi, can chon thoi diém thu phu hop dé hap phu 1én bot.

Thu sinh khéi vi sinh & dang long va hap phu Ién bot voi ti 18 1 1it
dich vi sinh + 1 kg bét mi khé. Dich vi sinh dugc phun déu 1én bot va
dé kho & nhiét d6 30-35°C. Sau d6 déng goi, bao quan va tmg dung cho
ga dé trimg. Tron ché pham véi thirc dn cua ga theo ngay.

Tur két qua cua céc thi nghiém, xay dung mot quy trinh nudi cdy
nhan sinh khéi véi quy mdé nho (nhu nghién ctu trong phong thi

nghiém) cac chung vi sinh probiotics, dat hiéu qua cao nhét qua so do:
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So' d6: Tom tat quy trinh nudi ciy nhan sinh khoi cic chiing vi sinh

probiotics.

Chuén bi moi truong nuodi céy
(moi truong 16ng) Gidng gbc
(Giong cap 1)

\ 4

D06 49ml moi truong vao céac

binh tam giac 250ml v
Hoat hoa gidng (Gibng cap 2)
Thoi gian hoat hoa 1a 36-48h
Khtr tring moi truong

(4p suatlatm trong 30 phut)

Cay giéng (Lugng giéng 2%
moi trudng nudi cay)

A 4
Piéu kién nudi ciy:

MBoi trudng nudi cay ctia B. subtilis (MT1-B), L.acidophilus (MT1-L),

S.cerevisiae (MT1-S ), Nitrosomonas sp.(MT1-N).

Thoi gian nudi cay: 36-48h

pH moi truong: B. subtilis, S.cerevisiae, Nitrosomonas sp. (5,5-6,0);

L.acidophilus (5,0-5,5)

Nhiét do: 30-35°C

Téc d6 lac: 150 vong/phut, riéng B. subtilis 13 200 vong/phut

\ 4

Thu sinh khéi (Hap phu 1én bot, tmg dung va bao quan)
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3.3. Anh huéng ciia thoi gian bio quan dén mat dd VSV ciia ché pham

Pé dé dang trong viéc bao quan, van chuyén va sir dung, nguoi ta thudng
phdi trén VSV véi chit mang. Sau khi ting sinh trong méi trudng téi uu, VSV
duoc tron déu véi chit mang, chét mang phai kho va nhuyén. Vat liéu lam chét
mang phai dé tim, ré, va c6 sd luong 16n dé khong anh hudng dén qua trinh san
Xuét.

Chat mang 13 bot khoai mi dé hip phu cac chung vi sinh probiotics (bot khoai
mi ngoai chiic ning cung cap cacbonhydrat con c6 vai tro 1a chat két dinh). Sinh
khdi VSV phdi tron vao chit mang & dang dich 16ng. Sau khi phdi tron hdn hop
duoc say & nhiét 6 30-35°C.

Khi tao ra mot ché phém thi thoi gian dam bao chét lugng 1a rat quan trong
tirc 1a van dam bao sd lwong VSV can thiét. Nén van dé dit ra ¢ ddy la ching ta
phai theo doi mat do VSV trong ché pham theo thoi gian. Tién hanh nudi cy
chiing trén mdi trudng va cic diéu kién khac t6i wu clia timg ching. Thi nghiém
tién hanh dinh ky (mot thang mot 1an lién tiép trong 6 thang), hoa tan 1g ché pham
trong 100 ml dung dich nudc mudi NaCl 0,1% vo tring rdi pha loing & nhiéu
nong do khac nhau (10°-10™) trai 1ml dich pha lodng 1én méi truong dang dia
thach. Sau 36-48h tién hanh phéan tich mat d6 vi sinh vat bﬁng cach dém sb luong
khuan lac hinh thanh trén dia thach theo phuong phdp ctiia Koch. Ap dung cong
thirc tinh mat do t& bao dé xac dinh su sinh truong cua cac ching, két qua duoc
trinh bay ¢ bang 3.15.

Badng 3.15: Anh huwdng cia thoi gian bdo qudan dén sinh trieong cia cdc ching

Téng mat d6 khuan lac (CFU/g)

Thoi gian

Chung Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5 | Thang 6
B.subtilis 1,5x10" | 1,1x10" | 9,0x10” | 7,3x10° | 5,9x10° | 4,6x10°
L. acidophilus | 1,4x10"° | 1,2x10'% | 9,7x10° | 7,9x10° | 5,6x10° | 4,1x10’
S. cerevisiae | 1,3x10" | 9,3x10° | 8,2x10” | 5,6x10° | 4,9x10° | 4,2x10’
Nitrosomonas sp.| 1,1x10"° | 9,5x10” | 8,1x10° | 6,4x10° | 4,5x10° | 2,7x10’
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Tir két qua thu duoc s& dé dang diéu chinh luong VSV phdi tron vao chat
mang va thoi gian luu trit cho san pham.

S liéu phan tich & bang 3.15 cho thay, voi diéu kién nhiét d6 phong sau
6 thang bao quan mat do VSV c6 su bién doi va giam theo thoi gian nhung
mat do té bao (> 10° CFU/g). Piéu ndy cho thiy can thiét phai bao quan ché
pham trong nhirng diéu kién thich hop tranh sy hat am, su bién dong cua
nhiét. Py 13 nhitng nguyén nhan 1am VSV tén that.

Irena Rogelj (2002) lam thi nghiém dé kiém tra mat do L.acidophilus
trong ché pham bd sung vao thic in cta heo, sau 10 ngay kiém tra duoc
1x10° CFU/g trén mdi trudng MRS.[31]

Renata G. K. Leuschner (2004) mat do té bao S.cerevisiae trong ché
pham probiotic phai > 10" CFU/g, nhu vay két qua nghién ctru dat chi
tiéu.[53]

Theo nghién ctru ciia Nguyén (2008) B.subtilis dung trong ché pham vi
sinh dat 3,3x10° CFU/g [5], vay két qua nghién ctru phu hop.

Khi bd sung ché phﬁm probiotics cho ca voi mat do 10° CFU/g, sau 2
thang kiém tra ca tang truong nhanh va sb lugng VSV giy bénh dudng rudt da
giam dang ké boi Héléne (2010).[28]

3.4. Nghién ctru hiéu qué cia viéc sit dung ché pham probiotics trong
chin nuoi ga

Déi v6i VSV nudi cdy on dinh trong phong thi nghiém khong phai chiu
nhiéu tac dong bat loi cia moi trudng, nén néu chuyén sang mot moi trudng
moi thi s& gap rat nhiéu kho khin. Méi trudng méi ndy ludn chira dung nhiing
yéu t6 bat lgi cho sy thich nghi, cling nhu su sinh truéng phat trién cta ching.
Chi c¢6 nhitng cé thé thich nghi dugc méi ton tai va phat trién, nguoc lai chung
s& bi dao thai. Khi di ton tai va on dinh, chung s& bit dau sinh truong phat

trién 1am cho s6 lugng VSV ting lén dang ké, ddy 1a nguon VSV can thiét
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cung cap cho dudng tiéu hoa cua vat nudi va mang lai hiéu qua trong chin
nuoi.

Mat khac, trong duong tiéu hoa cia vat nudi c6 mot h¢ VSV rat da dang
va mdi VSV déu chiu nhiéu tac dong qua lai ctia cac VSV khac ciing nhu diéu
kién méi trudong nén hiéu qua cua ché pham vi sinh trong cac diéu kién khac
nhau 1a khong giéng nhau.

Probiotics 14 bd sung vao khau phan thitc dn mot luong vi sinh vat séng
nham cai thién hé VSV duong rudt. N6 dugc str dung dé thay thé khéng sinh
trong san xuit ga nhu ting cuong mién dich, kich thich ting trudng, ti 18
chuyén d6i thic an, canh tranh véi cac thy thé bam dinh, phong chong cac
VSV gay bénh hodc nho vao su cai thién chét lugng cua moi truong séng baéi
Irsha (2006).[33]

Thi nghiém duoc bd tri gdm 3 cong thirc véi mdi cong thirc 1a 500 con ga
dé trang va 3 1an lap lai. Sau khi tron ché pham véi thirc an, tién hanh cho ga
dé trimg an va theo déi sau 6 thang bang cach dém sé luogng, can khdi luong
trimg tirng thang va dém sd con ga bi bénh. Két qua dugc trinh bay ¢ cac bang
sau:

Theo doi trong thot gian 6 thang véi 3 cong thire la:

Déi chimg: khong bo sung ché pham probiotics

CT1: b6 sung 0,5g ché pham probiotics trong 50kg thirc dn vi mat do
5,3x10'"° CFU/g.

CT2: b6 sung 1,0g ché pham probiotics trong 50kg thirc dn véi mat do
5,3x10'"° CFU/g.

3.4.1. Anh hwéng ciia ché pham probiotics dén sé lwong trieng

Theo ddi anh hudéng cta ché pham probiotics dén sé lwong trimg boi 2
cong thirc da néu trén so voi ddi chimg trong thoi gian 6 thang, muc dich danh
gia hiéu qua cta viéc st dung ché pham & ga dé tring. Két qua ghi nhan trong

bang 3.16.
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Badng 3.16: Anh huong cia ché pham probiotics dén sé lwong trieng

S6 lugng
trimg/16 1 2 3 4 5 6
(500con)/ngay
Péi chimg 425 428 430 431 428 435
CT1 445 447 450 451 453 455
CT2 460%™ | 461°° | 464%™ | 465™° | 468" | 470°
CV% 0,43

(Cac tri O trén cung mot hang co su khac biét theo trac nghiém phdn
hang LSD voi mirc y nghia 0,01)
S liéu bang 3.16 thé hién qua biéu do 3.8.
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Biéu do 3.8: Anh hwéng ciia ché pham probiotics dén sé lwong trig

Qua két qua ¢ biéu dd 3.8 cho thay sb lugng trimg & CT1 va CT2 déu cao
hon so v6i d6i ching. Sau 1 thang bo sung ché pham probiotics vao thirc dn
clia ga dé trimg thi s6 luong trimg TB & CT1 1a 445, CT2 14 460 di cao hon so
v6i dbi chung chi dat 425 qua. Thang 2 sd luong trimg TB thu duoc ¢ CT1 1a
447, CT2 12 461, ddi chimg 428. Tuong tu sau 3 thang sd luong trimg TB thap
nhat 14 d6i chimg 430, CT1 thu duoc 450, CT2 14 464. Theo doi dén thang thir
4 thi s6 luong trang TB & CT1 1a 451, CT2 1a 465 ddi chimg chi duoc 431
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qua. S6 luong trimg TB duogc duy tri 6n dinh ¢ 2 thang tiép theo. Ti 18 dat ting
lan luot & cac thang va dat nhat 13 & thang thar sau CT1 dat 91%, CT2 dat 94%
so v6i dbi chimg chi dat 87% c6 1& do chiing ta da bd sung mot luong VSV ¢6
loi vao duong tiéu hoa cua ga va ching da ton tai, nhan 1én va c6 tac dung.
Céc thang tiép theo sb luong trimg & ting 6 ciing ting va sd luong trimg &
timg thang chénh 1éch khong dang ké vi luong VSV trong dudng rudt ciia ga
da dan 6n dinh. Diéu nay chimg t6 ché phdm probiotics nay c¢6 hiéu qua dbi
voi ga dé trung.
3.4.2. Anh huwéng ciia ché phim probiotics dén khoi wong tricng

Trong qué trinh theo ddi anh hudng ciia ché pham probiotics dén sb
luong trimg, ching t6i tién hanh can khdi luong tring theo timg ngdy va gia
trj trung binh trén thang. Két qua thu duoc ¢ bang 3.17.

Bang 3.17: Anh huong ciia ché pham probiotics dén khoi hrong tritng

Khoi lugng trimg TB/300
1 2 3 4 5 6
qua/ngay (kg)
Dbi chimg 18,5 | 18,7 | 18,5 | 18,6 | 18,7 | 18,8
CT1 190 | 19,1 | 192 | 193 | 194 | 19,5
CT2 19,8 | 19,9 | 20,0 |20,1%]20,2* | 20,3°
CV% 0,34

(Cac tri SO trén cung mot hang co su khac biét theo trac nghiém phdn
hang LSD voi murc y nghia 0,01)
Tur bang sb liéu 3.17 xay dung dugc biéu db 3.9.
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Biéu d6 3.9: Anh huéng ciia ché pham probiotics dén khéi lwong trimg

Khéi luong trimg & biéu d6 3.9 cho thay CT1 va CT2 déu tang so v4i d6i

ching. Sau 1 thang bo sung ché pham probiotics vao thirc an thi khéi luong

trimg TB/300 qua & 16 ddi chimg 1a 18,5kg CT1 dat 19,0kg va CT2 1 19,8kg.

Qua thang 2 khdi luong tring TB thap nhat ciing 1a 16 ddi ching 18,7kg so

v6i CT1 19,1kg va CT2 19,9kg. Tiép tuc theo ddi & cac thang tiép theo thi

khéi luong tring TB & CT1 va CT2 cao hon dbi chimg. Va khi bo sung ché

pham probiotics vao thire dn thi khéi luong trimg TB ting 1én theo thoi gian
va dén thang thr 6 & CT1 dat 19,5kg trc da tang 3,59%, CT2 dat 20,3kg tang
7,39% so v&i dbi ching. O CT2 khdi lugng tring da ting dang ké so vai CT1

va dbi chung. Khdi lugng cao nhit 1a vao thang thir 5 (20,2kg) va tha 6

(20,3kg) & CT2 bo sung probiotics. Diéu nay chimg 6 ché pham probiotics da

anh hudng tich cuc dén khéi luong trimg ga.

Toan Pasca (2009) d3 bb sung probiotics vao thirc an cho heo cai sira, két

qua trung binh ting 210 g/ngay so véi dbi ching 1a 180 g/ngay [30].
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B. M. Bo™ hmer (2006) sau 90-110 ngay bo sung probiotics vao khau
phan thirc dn ciia heo chuan bi 1am me thi trong luong ting 16kg so véi ddi
chung chi tang 12 kg.[19]

Mathieu Castex (2008) bd sung probiotics vao thirc an cia tom, sau 5
tuan theo dai ti 1& song ting 15%, trong luong da ting 9-10%, lugng enzyme
o-amylase va trypsin trong dng tiéu hoa ting 55%.[43]

3.4.3. Anh huong ciia ché pham probiotics dén khd néing khdng bénh ¢ ga dé
trirng

Khi cho ga dung khang sinh c6 thé xuat hién triéu chimg “rdi loan tiéu hoa”
nhu sinh bung, kho tiéu, tiéu chay do thirc an khong dugc tiéu hoa hét nho hé VSV
dudng rudt. Cac thie dn niy 1én men tao acid hoa dudng rudt hoic sinh ra cac chat
trung gian nhiéu hon binh thudng nhu khi NH;, H,S,...

Néu duong rudt khong tu tai 1ap lai h¢ vi sinh-tiéu hod binh thudng trd lai sau
khi ngung khang sinh thi tiéu chay s& kéo dai. Két qua tiéu chay kéo dai lam mat
chét nhay bao v€ niém mac rudt, cac chét trung gian hinh thanh do thirc an théi rita
s& gy ton thuong 16p biéu bi rudt di bi mat mang nhay, mat nudc. Lop niém mac
ngoai cing trong dng rudt s& bi tray, bat ky thirc an nio ciing gdy kich tng bé mit
éng rudt, ting nhu dong rudt, co that hodc phinh do sinh hoi nén ga bi bénh s¢€ tiéu
chay. Anh huéng dén méi truong song va kinh t& ngudi chin nudi.

Thyc t€ 13 khong dung khang sinh ma bd sung cac vi sinh ¢6 loi vao duong
tiéu hod cua ga dé tring dé dam bao lugng vi sinh dudng rudt va phong ngira cac
trudng hop co thé gay nhiém bénh.

Thi nghiém nay ciing duoc tién hanh véi 3 cong thic trén va theo ddi trong

thoi gian 6 thang. Két qua thu dugc & bang 3.18.
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Bdng 3.18: S6 con ga bi nhiém bénh TB trong 6 theo ngay

S6 con g
nhiém bénh 1 2 3 4 5 6
TB/0/ngay
Péi chimg 208" | 147%% | 1640 | 1524 | 1932 | 185
CT1 1543bcde | ggedef 754t 66 43" 31"
CT2 105°cdel [ gpdef 67" 49" 34f 19
CV% 3,81

(Cdc tri s6 c6 cdc chit cai giong nhau ¢ cing mét hang khéng c6 sw khac
biét theo trdc nghiém phdn hang LSD véi mire y nghia 0,01)
S liéu bang 3.18 duoc thé hién qua biéu d6 3.10.
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Biéu d6 3.10: Anh hudng ciia ché pham probiotics dén kha néing khdng bénh
cua ga dé trung
Biéu dd 3.10 cho thay s con ga bi nhiém bénh & CT1 va CT2 da giam so
v6i dbi chimg. Qua xtr 1y théng ké ddi voi CT1 dén thang tht 6 thi kha ning
mién dich ctia ga dé tring méi dat hidu qua trong khi d6 CT2 dat két qua tur
thang thir 5. Diéu nay chimg to khi bd sung luong vi sinh cang nhiéu thi hiéu
qua cang nhanh va cdc vi sinh cua ching ta d hoat dong tét trong dudng tiéu

hod cua ga dé trimg.
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Hiéu qua khang khuan cua L. acidophilus chii yéu 1a san pham tiét
bacteriocins va da dugc thir nghiém thanh céng trén chudt va heo boi
Bogovic“-Matijasic’ and Rogelj [18],[54]. Marcene (2008) ciing dd khang
dinh san phém bacteriocins ngan chan ngd doc bdi mat s6 vi khuin nhu
Staphylococcus, Clostridium, Enterococcus, va Listeria [41].

Probiotic L.acidophilus c¢6 tac dung chdng bénh nhiém tring va ngin
chin ngd doc thire an boi mot sd san pham sau 24h nudi cdy di ting dang ké
n-butyrate (tdng 60%) va n-valerate (taing 50%) Marteau (2001).[42]

Probiotic S.cerevisiae dugc bd sung vao thirc an va chung di c6 hiéu qua
trén nhiéu d6i tuong dong vat khac nhau [21]. Khi bo sung 1% luong
S.cerevisiae vao thic an cua chim cat thi trong lugng cta ching dat
206g/6tuan tudi cao hon so voi ddi ching 13 202g [37].

Véi probiotic S.cerevisiae duge bd sung vao thirc dn cua clru gitp clru
ting kha ning mién dich d6 1a ching d3 khang dugc Brucella abortus (vi
khuan gy sdy thai) c6 hiéu qua sau 28 ngay str dung va phan tmg mién dich
trén ga cling dugc Nayebpor et al(2007) and Al Homidan and Fahmy (2007)
bao cao.[27]

B. M. Bo" hmer (2006) khi b6 sung probiotics vao thirc dn heo me thi
trong chit thai cua heo con c6 Enterococcus gy bénh nhiém tring di giam
con 7,7 so voi ddi ching 1a 9,2; két qua giam dugc bénh va tao san phém thit
sach trong chdn nu6i.[19]

Ngoai ra ngudn nudc udng va khi hau theo mua ciing anh huong dén kha
niang mién dich cta vat nudi. Chat lugng nudc va vige kiém soét bénh 1a van
dé rat quan trong trong chin nuoi, nd c6 quan hé truc tiép va anh hudng nhiéu
boi hoat dong cuia vi sinh vat.

Viée st dung ché phém sinh hoc nhim han ché t4i da kha nang st dung
khang sinh trong viéc phong va tri bénh vat nudi 1a khuynh hudng diing nham

tranh kha ning tao ra cac dong vi khuan khang thudc anh hudng dén stc khoe
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vat nudi va con ngudi. Tuy nhién, hiéu qua cua viéc sir dung ché pham sinh
hoc con phu thudc vao nhiéu yéu td, trong do tinh nang cua cac dong vi khuan
trong ché pham 13 yéu t6 quan trong nhat. Hién nay, hiéu qua st dung cia
probiotics chi duwoc khang dinh d6i véi cac trudng hop st dung trong diéu
kién moi truong dugc kiém soat tot (phong thi nghiém, trai san xuat giéng
hodc trai nudi trong nha). Trudng hop & cac trang trai ngoai trdi, didu kién
moi truong bién dong 16n thi hiéu qua st dung cia probiotics chwa dugc

ching minh mdt cach 10 rang.
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KET LUAN VA DE NGHI

Két luin
Qua qua trinh nghién ctru chiing toi rat ra mot s6 két luan nhu sau:

- ba nghién ctru dugc diéu kién tbi vu cho sy sinh trudng va phat trién
ctia cac ching vi sinh lua chon dé san xuit ché pham trong phong thi nghiém.

B. subtilis sinh trudng t6t trong moi truong MT1-B véi pH 5,5-6,0, nhiét
d6 nuodi cay tir 30-35°C, toe do lac 1a 200 vong/phut va sinh khoi dat sau 48h.

L.acidophilus mo1 truong tdi wu 1a MTI-L, pH 5,0-5,5, nhiét do thich
hop 30-35°C, lic véi toc do 150 vong/phit va sau 48h thu sinh khoi.

Moi truong nudi ciy tot nhat cua S.cerevisiae 1a MT1-S, pH 5,5-6,0 va
nhiét do tir 30-35°C, lic 150 vong/phut va mat do té bao cao nhat sau 48h.

Nitrosomonas sp. moi truong thich hop 1&a MT1-N véi pH tir 5,5-6,0 va
nhiét do 30-35°C, tdc do lic 1a 150 vong/phut, thoi gian nudi cay 1a 36h.

- Xay dung dugc quy trinh 1én men va tao ché pham bao gém 4 chung vi
sinh probiotics. Mat d6 té bao ctia ché pham ¢ thang thir nhat 1a 5,3x10'
CFU/g, sau 6 thang bao quan mat do té bao giam dan va dén thang thi 6 con
1,56x10'° CFU/g. Ché phém c6 mat do kha 6n dinh, sau 6 thang mat do cua
B. subtilis 13 4,6x10° CFU/ g, L.acidophilus 4,1x 10° CFU/ g, S.cerevisiae
4,2x10° CFU/g, Nitrosomonas sp. 2,7x10° CFU/g. Pat tiéu chudn ché phim
probiotics cho chan nubi.

- Ché pham vi sinh probiotics c6 anh huéng tich cuc dén ning suét trimg.

Sau 6 thang thir nghiém ché pham sé luong trimg TB/6 ¢ CT2 1a 470 qua
(tang 7,4%), CT1 1a 455 qua ting 4,3% so voi ddi chimg.

Khéi luong tring TB/300 qua & CT1 dat 19,5kg (ting 3,6%) va CT2
20,3kg tang 7,4% so v&i ddi chung.
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Pé nghi
- Theo d&i mat do VSV trong ché pham vi sinh probiotics.
- Thtr nghiém ché pham vi sinh probiotics trén cac doi twong khac voi

muc dich tao ra ché phém vi sinh dugc st dung rong rai trén thi truong.
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PHU LUC

Phu luc 1. Cdc bing phu dé xdy dung dwong twong quan tuyén tinh gitta OD va A

(CFU/ml)
- Bacillus subtilis
S6 khuan lac & cac d6 pha lodng Tong mat do
Thoi gian (h) » ; khuan lac ODs25nm
LLL 107 107 (CFU/ml)
12 é gg 4 2.8x10° 0.056
24 é z; 25 9,6x10° 0.190
36 é 19287 31 1,2x10" 0,471
48 ; }2; 42 1,7x10" 0,559
- Lactobacillus acidophilus
S6 khuén lac & cac do pha lodng Tong mat do
Thoi gian (h) » : khuan lac ODsoonm
LLL 107 107 (CFU/ml)
12 ; ;g 7 3,1x10° 0,054
24 é g; 30 1,0x10'° 0.194
36 é Bg 41 1,4x10" 0,485
48 é }gf 52 2,0x10" 0,700
- Saccharomyces cerevisiae
S6 khuén lac & cac do pha lodng Tong mat do
Thoi gian (h) - . khuan lac ODs¢10nm
LLL 107 107 (CFU/ml)
12 ; 3‘7‘ 9 3,8x10° 0,089
24 ; ;2 16 8.5x10° 0.196
36 é 19170 20 1,1x10" 0,521
48 é iéi 39 1,7x10" 0,536




- Nitrosomonas sp.

S6 khuan lac ¢ cac d6 pha loang Tong mét do
Thoi gian (h) khuan lac ODs25nm
LLL 107 10 (CFU/ml)
1 28 9
12 > 31 8 3,2x10 0,080
1 84 9
24 > 29 33 9,8x10 0,252
1 137 10
36 > 140 41 1,5%10 0,533
Phu luc2. Anh huong cua thanh phan moi truong déen sinh truong cua cac chung
Title: B.subtilis
Function: FACTOR

Experiment Model Number 7:

One Factor Randomized Complete Block Design

Data case no. 1 to 9.

Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: moitruong) with values from 1 to 3

Variable 3: OD625nm

0.0742
34.5447

Total Count = 9

0.0030

Grand Mean = 0.426 Grand Sum = 3.837
TABLE OF MEANS
1 2 3 Total
1 * 0.433 1.
2 * 0.419 1
3 * 0.427 1.
* 1 0.558 1.
* 2 0.272 0.
* 3 0.450 1.
ANALYSTIS OF VARIANCE TAB
K Degrees of Sum of Mean
Value Source Freedom Squares Square
1 Replication 2 0.000 0.000
2 Factor A 2 0.125 0.063
-3 Error 4 0.007 0.002
Total 8 0.133
Coefficient of Variation: 9.98%




Phdn hang anh huéng cia thanh phan méi truong dén sinh truong cia B.subtilis
Error Mean Square = 0.0006300

Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.2034 at alpha = 0.010

Original Order Ranked Order
Mean 1= 0.5600 A Mean 1= 0.5600 A
Mean 2 = 0.2700 B Mean 3 = 0.4500 AB
Mean 3 = 0.4500 AB Mean 2 = 0.2700 B

Title: L.acidophilus

Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no. 1 to 9.

Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: moitruong) with values from 1 to 3

Variable 3: OD

Grand Mean = 0.426 Grand Sum = 3.837 Total Count = 9
TABLE OF MEANS

1 2 3 Total

1 * 0.413 1.240
2 * 0.442 1.327
3 * 0.423 1.270
* 1 0.700 2.099
* 2 0.238 0.713
* 3 0.342 1.025

ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
1 Replication 2 0.001 0.001 0.9789
2 Factor A 2 0.352 0.176 264.9807 0.0001
-3 Error 4 0.003 0.001
Total 8 0.356

Coefficient of Variation: 6.05%

Phdn hang anh hudng cia thanh phan méi truong dén sinh trieong cua L.acidophilus
Error Mean Square = 0.001760

Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.3400 at alpha = 0.010

Original Order Ranked Order
Mean 1= 0.7000 A Mean 1= 0.7000 A
Mean 2 = 0.2400 B Mean 3 = 0.3400 B

Mean 3 = 0.3400 B Mean 2 = 0.2400 B



Title: S.cerevisiae

Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no. 1 to 9.

Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to
Factor A (Var 2: cacmoitruong) with values from 1 to

Variable 3: 0OD610nm

Grand Mean = 0.470 Grand Sum = 4.231 Total Count = 9
TABLE O F MEANS
1 2 3 Total
1 * 0.468 1.404
2 * 0.477 1.431
3 * 0.465 1.396
* 1 0.536 1.609
* 2 0.399 1.197
* 3 0.475 1.425
ANALYSTIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
1 Replication 2 0.000 0.000 0.3122
2 Factor A 2 0.028 0.014 39.5396 0.0023
-3 Error 4 0.001 0.000
Total 8 0.030

Coefficient of Variation: 4.03%

Phdn hang danh huéng ciia thanh phan méi truong dén sinh trieong cia S.cerevisiae
Error Mean Square = 0.0001400

Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.09588 at alpha = 0.010

Original Order Ranked Order
Mean 1= 0.5400 A Mean 1= 0.5400 A
Mean 2 = 0.4000 B Mean 3 = 0.4800 AB

Mean 3 = 0.4800 AB Mean 2 = 0.4000 B



Title: Nitrosomonas sp.

Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no. 1 to 12.

Factorial ANOVA for the factors:
Replication (Var 1: lanlaplap) with values from 1 to 3
Factor A (Var 2: mt) with values from 1 to 4

Variable 3: OD

Grand Mean = 0.330 Grand Sum = 3.959 Total Count = 12

TABLE OF MEANS

1 2 3 Total

1 * 0.334 1.336
2 * 0.324 1.295
3 * 0.332 1.328
* 1 0.533 1.599
* 2 0.403 1.209
* 3 0.259 0.776
* 4 0.125 0.375

ANALYSTIS O F VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.000 0.000 0.2173
2 Factor A 3 0.281 0.094 172.3381 0.0000
-3 Error 6 0.003 0.001
Total 11 0.284

Coefficient of Variation: 7.07%

Phdn hang danh huéng ciia thanh phan méi truong dén sinh trudng ciia Nitrosomonas sp.
Error Mean Square = 0.0009400

Error Degrees of Freedom = 3

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.1462 at alpha = 0.010

Original Order Ranked Order
Mean 1= 0.5300 a Mean 1= 0.5300 A
Mean 2 = 0.4000 AaB Mean 2 0.4000 AB
Mean 3 = 0.2600 BC Mean 3 = 0.2600 BC
Mean 4 = 0.1300 C Mean 4 = 0.1300 C



Phu luc 3. Anh hieong cia thoi gian nudi cdy dén sinh truéng ciia cdc ching
Title: B. subtilis

1% 131“. 12 24 36 48 60 72 96
Thoi gian ap Tal
nudi chy (h) | LI 0,061 | 0,193 | 0,448 | 0,569 | 0515 | 0,387 | 0,292
Bazﬂ,?fs L2 0,052 | 0,187 | 0,489 | 0,593 | 0506 | 0,359 | 0,291
SUODtLlLS
(ODgzsm) L3 0,054 | 0,191 | 0,476 | 0,511 | 0488 | 0330 | 0,263
TB 0,056 | 0,190 | 0,471 | 0,559 | 0503 | 0,359 | 0,282

Function: FACTOR
Experiment Model Number 7:

One Factor Randomized Complete Block Design

Data case no. 1 to 21.

Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: thoigiannuoicay) with values from 1 to 7

Variable 3: OD625nm

Grand Mean = 0.345 Grand Sum = 7.255 Total Count = 21
TABLE OF MEANS
1 2 3 Total
1 * 0.352 2.465
2 * 0.354 2.477
3 * 0.330 2.313
* 1 0.056 0.167
* 2 0.190 0.571
* 3 0.471 1.413
* 4 0.558 1.673
* 5 0.503 1.509
* 6 0.359 1.076
* 7 0.282 0.846
ANALYSTIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
Replication 2 0.002 0.001 3.0792 0.0833
2 Factor A 6 0.594 0.099 255.1424 0.0000
-3 Error 12 0.005 0.000
Total 20 0.601

Coefficient of Variation: 5.70%




Phdn hang anh huéng cia thoi gian nudi cdy dén sinh trucng ciia B.subtilis
Error Mean Square = 0.009900

Error Degrees of Freedom = 6

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.3012 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.06000 C Mean 4 = 0.5600 A
Mean 2 = 0.1900 BC Mean 5 = 0.5000 A
Mean 3 = 0.4700 AB Mean 3 = 0.4700 AB
Mean 4 = 0.5600 A Mean 6 = 0.3600 ABC
Mean 5 = 0.5000 A Mean 7 = 0.2800 ABC
Mean 6 = 0.3600 ABC Mean 2 = 0.1900 BC
Mean 7 = 0.2800 ABC Mean 1= 0.06000 C
Title: L.acidophilus
Slan ), 24 36 48 60 72 96
1ap lai
Thoigian(h) |11 | 0057 | 0,199 | 0484 | 0,691 | 0,391 | 0,212 | 0,124
nuo1 cay
Lactobacillus L2 0,056 0,180 0,489 0,684 0,384 | 0,241 | 0,120
acidophilus
(ODg00onm) L3 0,050 0,204 0,483 0,724 0,424 | 0,239 | 0,109
TB 0,054 0,194 0,485 0,700 0,400 | 0,231 | 0,118

Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 21.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: thoigian) with values from 1 to 7
Variable 3: OD
Grand Mean = 0.312 Grand Sum = 6.545 Total Count = 21
TABLE OF MEANS

1 2 3 Total

1 * 0.308 2.158
2 * 0.308 2.154
3 * 0.319 2.233



ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
Replication 2 0.001 0.000 1.4923 0.2638
2 Factor A 6 0.938 0.156 824.5781 0.0000
-3 Error 12 0.002 0.000
Total 20 0.941

Coefficient of Variation: 4.42%

Phdn hang anh hudng cia thoi gian nudi cay dén sinh truéng cia L .acidophilus
Error Mean Square = 0.01560

Error Degrees of Freedom = 6

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.3781 at alpha = 0.010
Original Order Ranked Order
Mean 1 = 0.05000 (o} Mean 4 = 0.7000 A
Mean 2 0.1900 BC Mean 3 0.4900 AB
Mean 3 = 0.4900 AB Mean 5 = 0.4000 ABC
Mean 4 = 0.7000 A Mean 6 = 0.2300 BC
Mean 5 = 0.4000 ABRC Mean 2 = 0.1900 BC
Mean 6 = 0.2300 BC Mean 7 = 0.1200 BC
Mean 7 = 0.1200 BC Mean 1= 0.05000 C
Title: S.cerevisiae
3 lan 12 24 36 48 60 72 96
lap lai
Thoi gian
nudi céy (h) L1 0,105 0,184 0,505 0,549 0,420 | 0,308 | 0,188
Saccharomyce L2 0,074 0,190 0,518 0,550 0,396 0,305 0,206
s cerevisiae
(ODg10nm) L3 0,089 0,214 0,539 0,510 0,416 0,309 0,182
TB 0,089 0,196 0,521 0,536 0,411 0,307 0,192

Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 21.

Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3

Factor A (Var 2: thoigiannuoicay) with values from 1 to 7

Variable 3: 0OD610nm
Grand Mean = 0.322 Grand Sum = 6.757 Total Count = 21




1 2 3 Total

1 * 0.323 2.259
2 * 0.320 2.239
3 * 0.323 2.259
* 1 0.089 0.268
* 2 0.196 0.588
* 3 0.521 1.562
* 4 0.536 1.609
* 5 0.411 1.232
* 6 0.307 0.922
* 7 0.192 0.576

ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.000 0.000 0.0708
2 Factor A 6 0.541 0.090 335.3830 0.0000
-3 Error 12 0.003 0.000
Total 20 0.544
Coefficient of Variation: 5.10% ) .
Phdn hang anh huong cua thoi gian nuoi cay den sinh truong cua S.cerevisiae
Error Mean Square = 0.009000
Error Degrees of Freedom = 6
No. of observations to calculate a mean = 3
Least Significant Difference Test
LSD value = 0.2872 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.09000 C Mean 4 = 0.5400 A
Mean 2 = 0.2000 BC Mean 3 = 0.5200 A
Mean 3 = 0.5200 A Mean 5 = 0.4100 AB
Mean 4 = 0.5400 A Mean 6 = 0.3100 ABC
Mean 5 = 0.4100 AB Mean 2 = 0.2000 BC
Mean 6 = 0.3100 ABC Mean 7 = 0.1900 BC
Mean 7 = 0.1900 BC Mean 1 = 0.09000 Cc
Title: Nitrosomonas sp.
Shan s | 36 | ag 60 | 72 | 9

Thoi gian 1ap lai
nuoi cay (h) L1 0,083 0,236 0,538 0,428 0,282 0,165 | 0,043

Nitrosomonas |1 » 0,075 | 0,243 | 0,520 | 0,424 | 0,264 | 0,148 | 0,028

sp.
(ODgrsn) | L3 | 0,082 | 0278 | 0,541 | 0420 | 0,273 | 0,143 | 0,031

B 0,080 | 0,252 | 0,533 | 0,424 | 0,273 | 0,152 | 0,034




Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no. 1 to 21.

Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: thoigian) with values from 1 to 7

Variable 3: OD

Grand Mean = 0.250 Grand Sum = 5.245 Total Count = 21

TABLE OF MEANS

1 2 3 Total

1 * 0.254 1.775
2 * 0.243 1.702
3 * 0.253 1.768
* 1 0.080 0.240
* 2 0.252 0.757
* 3 0.533 1.599
* 4 0.424 1.272
* 5 0.273 0.819
* 6 0.152 0.456
* 7 0.034 0.102

ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
Replication 2 0.000 0.000 1.9433 0.1857
2 Factor A 6 0.588 0.098 821.9683 0.0000
-3 Error 12 0.001 0.000
Total 20 0.590

Coefficient of Variation: 4.37%

Phdn hang danh huéng ciia thoi gian nudi cdy dén sinh trieong ciia Nitrosomonas sp.
Error Mean Square = 0.009800

Error Degrees of Freedom = 6

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.2997 at alpha = 0.010
Original Order Ranked Order

Mean 1= 0.08000 C Mean 3 = 0.5300 A
Mean 2 = 0.2500 ABC Mean 4 = 0.4200 AB
Mean 3 = 0.5300 A Mean 5 = 0.2700 ABC
Mean 4 = 0.4200 AB Mean 2 = 0.2500 ABC
Mean 5 = 0.2700 ABC Mean 6 = 0.1500 BC
Mean 6 = 0.1500 BC Mean 1= 0.08000 C
Mean 7 = 0.03000 C Mean 7 = 0.03000 C



Phu luc 4. Anh hiéng ciia pH dén sinh truéng ciia cdc chiing

Title: B. subtilis

3 ligilap 5,0 5,5 6,0 6,5 7,0 8,0 8,5
Céc thang '
pH nuéi L1 0,298 | 0,425 0,325 0,288 0,279 0,236 0,238
cay
Baeillus | L2 [ 023910391 | 0322 | 0,288 | 0246 | 0232 | 0214
subtilis
L3 0,273 0,390 0,382 0,251 0,263 0,233 0,207
(OD625nm)
TB 0,270 | 0,402 | 0,343 0,276 0,263 0,234 0,220
Function: FACTOR
Experiment Model Number 7:
one Factor Randomized Complete Block Design
Data case no. 1 to 21.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: thangpH) with values from 1 to 7
Variable 3: OD625nm
Grand Mean = 0.287 Grand Sum = 6.020 Total Count = 21
TABLE OF MEANS
1 2 3 Total
1 * 0.298 2.089
2 * 0.276 1.932
3 * 0.286 1.999
* 1 0.270 0.810
* 2 0.402 1.206
* 3 0.343 1.029
* 4 0.276 0.827
* 5 0.263 0.788
* 6 0.234 0.701
* 7 0.220 0.659
ANALYSIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.002 0.001 2.1046 0.1646
2 Factor A 6 0.074 0.012 29.3720 0.0000
-3 Error 12 0.005 0.000
Total 20 0.081
Coefficient of Variation: 7.16%




Phdn hang danh hwéng ciia pH dén sinh truéng cia B.subtilis
Error Mean Square = 0.001200
Error Degrees of Freedom =
No. of observations to calculate a mean =
Least Significant Difference Test

6

3

LSD value = 0.1049 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.2700 BC Mean 2 = 0.4000 A
Mean 2 = 0.4000 A Mean 3 = 0.3400 AB
Mean 3 = 0.3400 AB Mean 4 = 0.2800 BC
Mean 4 = 0.2800 BC Mean 1= 0.2700 BC
Mean 5 = 0.2600 BC Mean 5 = 0.2600 BC
Mean 6 = 0.2300 C Mean 6 = 0.2300 C
Mean 7 = 0.2200 C Mean 7 = 0.2200 C
Title: L.acidophilus
3 1?;1@ 5,0 5,5 6,0 6,5 7,0 8,0 8.5
Cac thang pH :
nuéicéy L1 0,556 | 0,699 | 0,477 | 0,387 | 0,282 | 0,132 | 0,083
Lactobacillus |15 | (573 | 0,674 | 0,476 | 0,386 | 0,288 | 0,143 | 0,098
acidophilus
(ODe0onm) L3 0,549 | 0,701 | 0,475 | 0,382 | 0,275 | 0,137 | 0,097
TB 0,559 | 0,691 | 0,476 | 0,385 | 0,282 | 0,137 | 0,093
Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no.

1 to 21.

Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3

Factor A (Var 2: thang pH) with values from 1 to 7
Variable 3: OD

Grand Mean = 0.375

TABLE

Grand Sum

OF

= 7.870

MEANS

Total

Total Count

1 2
1 *
2 *
3 *

= 21




ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
Replication 2 0.000 0.000 0.2730
2 Factor A 6 0.868 0.145 1712.8570 0.0000
-3 Error 12 0.001 0.000
Total 20 0.869

Coefficient of Variation: 2.45%

Phdn hang anh huong cia pH dén sinh treong ciia L.acidophilus
Error Mean Square = 0.01450

Error Degrees of Freedom = 6

No. of observations to calculate a mean = 3
Least Significant Difference Test

LSD value = 0.3645 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.5600 AB Mean 2 = 0.6900 A
Mean 2 = 0.6900 A Mean 1= 0.5600 AB
Mean 3 = 0.4800 ABC Mean 3 = 0.4800 ABC
Mean 4 = 0.3900 ABCD Mean 4 = 0.3900 ABCD
Mean 5 = 0.2800 BCD Mean 5 = 0.2800 BCD
Mean 6 = 0.1400 CD Mean 6 = 0.1400 CD
Mean 7 = 0.09000 D Mean 7 = 0.09000 D
Title: S.cerevisiae
o 131“. 50 | 55 | 60 | 65 | 70 | 80 | 85
Céc thang pH ap
nuéicéy L1 0,392 | 0,429 0,468 0,389 0,311 0,197 | 0,121
Saccharomyces L2 | 0374 | 0,414 | 0,425 | 0,381 | 0,297 | 0,208 | 0,108
cerevisiae
(ODs¢10nm) L3 0,365 | 0,382 0,396 0,355 0,286 | 0,184 | 0,096
TB 0,377 | 0,408 0,430 0,375 0,298 0,196 | 0,108

Function: FACTOR

Experiment Model Number 7:

One Factor Randomized Complete Block Design

Data case no. 1 to 21.
Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: cacthangpH) with values from 1 to 7




Variable 3: 0OD610nm
Grand Mean = 0.313 Grand Sum = 6.578 Total Count = 21
TABULE OF MEANS

1 2 3 Total

1 * 0.330 2.307
2 * 0.315 2.207
3 * 0.295 2.064
* 1 0.377 1.131
* 2 0.408 1.225
* 3 0.430 1.289
* 4 0.375 1.125
* 5 0.298 0.894
* 6 0.196 0.589
* 7 0.108 0.325

ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.004 0.002 17.7470 0.0003
2 Factor A 6 0.259 0.043 359.6347 0.0000
-3 Error 12 0.001 0.000
Total 20 0.265
Coefficient of Variation: 3.50%
Phdn hang anh hwong cua pH dén sinh truong cua S.cerevisiae
Error Mean Square = 0.004300
Error Degrees of Freedom = 6
No. of observations to calculate a mean = 3
Least Significant Difference Test
LSD value = 0.1985 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.3800 AB Mean 3 = 0.4300 A
Mean 2 = 0.4100 A Mean 2 = 0.4100 A
Mean 3 = 0.4300 A Mean 1= 0.3800 AB
Mean 4 = 0.3800 AB Mean 4 = 0.3800 AB
Mean 5 = 0.3000 ABC Mean 5 = 0.3000 ABC
Mean 6 = 0.2000 BC Mean 6 = 0.2000 BC
Mean 7 = 0.1100 Cc Mean 7 = 0.1100 Cc
Title: Nitrosomonas sp.
, 3lanlap |50 | 55 | 60 | 65 | 70 | 80 | 85
Cac thang pH lai
nudi cay L1 0,301 0,516 | 0,481 0,367 0,289 | 0,128 | 0,072
Nit
””"SS%””‘O”“S L2 0,313 | 0,537 | 0,437 | 0,338 | 0,264 | 0,164 | 0,062
(ODg250m) L3 0,309 0,561 0,469 0,346 0,278 | 0,139 | 0,041
TB 0,308 0,538 | 0,462 0,350 0,277 | 0,144 | 0,058




Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 21.
Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3

Factor A (Var 2: pH) with values from 1 to 7
Variable 3: OD

Grand Mean = 0.305 Grand Sum = 6.412 Total Count = 21

TABLE OF MEANS

1 2 3 Total

1 * 0.308 2.154
2 * 0.302 2.115
3 * 0.306 2.143
* 1 0.308 0.923
* 2 0.538 1.614
* 3 0.462 1.387
* 4 0.350 1.051
* 5 0.277 0.831
* 6 0.144 0.431
* 7 0.058 0.175

ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value
Replication 2 0.000 0.000 0.1754

2 Factor A 6 0.506 0.084 256.2285

-3 Error 12 0.004 0.000
Total 20 0.510

Coefficient of Variation: 5.94%

Phdn hang anh hwong cua pH dén sinh truong cua Nitrosomonas sp.
Error Mean Square = 0.008400

Error Degrees of Freedom = 6

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.2774 at alpha = 0.010
Original Order Ranked Order

Mean 1= 0.3100 ABC Mean 2 = 0.5400 A
Mean 2 = 0.5400 A Mean 3 = 0.4600 A
Mean 3 = 0.4600 A Mean 4 = 0.3500 AB
Mean 4 = 0.3500 AB Mean 1= 0.3100 ABC
Mean 5 = 0.2800 ABC Mean 5 = 0.2800 ABC
Mean 6 = 0.1400 BC Mean 6 = 0.1400 BC
Mean 7 = 0.06000 C Mean 7 = 0.06000 C



Phu luc 5. Anh huwong cua nhiét do dén sinh truong cua cac chung

Title: B. subtilis
. 31anla
Nhiét do la P 20°C 25°C 30°C 35°C 40°C
1;‘;‘;_;2? L1 0,338 0,374 0,591 0,408 0,398
sublilis L2 0,297 0,350 0,576 0,392 0,355
(OD ) L3 0,312 0,387 0,604 0,415 0,364
625nm TB 0,316 0,370 0,590 0,405 0,372
Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 15.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: cacthangnhietdo) with values from 1 to
5
Variable 3: OD625nm
Grand Mean = 0.411 Grand Sum = 6.161 Total Count = 15
TABULE OF MEANS
1 2 3 Total
1 * 0.422 2.109
2 * 0.394 1.970
3 * 0.416 2.082
* 1 0.316 0.947
* 2 0.370 1.111
* 3 0.590 1.771
* 4 0.405 1.215
* 5 0.372 1.117
ANALYSIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.002 0.001 7.9614 0.0125
2 Factor A 4 0.133 0.033 244.1995 0.0000
-3 Error 8 0.001 0.000
Total 14 0.137

Coefficient of Variation: 2.84%




Phdn hang anh huéng cia nhiét dg dén sinh trieong ciia B.subtilis
Error Mean Square = 0.003300
Error Degrees of Freedom =
No. of observations to calculate a mean = 3
Least Significant Difference Test

4

LSD value = 0.2160 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.3200 B Mean 3 = 0.5900 A
Mean 2 = 0.3700 B Mean 4 = 0.4100 AB
Mean 3 = 0.5900 A Mean 5 = 0.3700 B
Mean 4 = 0.4100 AB Mean 2 = 0.3700 B
Mean 5 = 0.3700 B Mean 1= 0.3200 B
Title: L.acidophilus
3 1an lap lai 20°C 25°C 30°C 35°C 40°C
Nhiét do L1 0,016 | 0212 | 0605 | 0,664 | 0,365
nuo1 cay
Lactobacillus L2 0,019 0,241 0,622 0,708 0,357
acidophilus
P L3 0,016 0,219 0,613 0,695 0,351
(ODs00nm)
TB 0,017 0,224 0,613 0,689 0,358
Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 15.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: nhietdo) with values from 1 to 5
Variable 3: OD
Grand Mean = 0.380 Grand Sum = 5.703 Total Count = 15
TABLE OF MEANS
1 2 3 Total
1 * 0.372 1.862
2 * 0.389 1.947
3 * 0.379 1.894
* 1 0.017 0.051
* 2 0.224 0.672
* 3 0.613 1.840
* 4 0.689 2.067
* 5 0.358 1.073
ANALYSIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.001 0.000 2.9722 0.1083
2 Factor A 4 0.920 0.230 1853.7549 0.0000
-3 Error 8 0.001 0.000
Total 14 0.921




Phdn hang anh huéng cia nhiét dg dén sinh truong cia L.acidophilus

Error Mean Square = 0.

02300

Error Degrees of Freedom = 4
No. of observations to calculate a mean = 3
Least Significant Difference Test

LSD value = 0.5701 at alpha = 0.010
Original Order Ranked Order
Mean 1 = 0.02000 B Mean 4 = 0.6900 A
Mean 2 = 0.2200 AB Mean 3 = 0.6100 A
Mean 3 = 0.6100 A Mean 5 = 0.3600 AB
Mean 4 = 0.6900 A Mean 2 = 0.2200 AB
Mean 5 = 0.3600 AB Mean 1 = 0.02000 B
Title: S.cerevisiae
Nhigt o 3 lﬁgilap 20°C 25°C 30°C 35°C 40°C
g nzm cay L1 0,134 0,370 0,574 0,482 0,245
“i‘;rz:g’:;ye ces L2 0.117 0,401 0,589 0,492 0,246
(ODa1omm) L3 0,128 0,374 0,608 0,471 0,261
610nm TB 0,126 0,382 0,590 0,482 0,251
Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no.

1l to 15.

Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3

Factor A (Var 2: cacthangnhietdo) with values from 1 to

0.0000

5
Variable 3: 0OD610nm
Grand Mean = 0.366 Grand Sum = 5.492 Total Count =
TABLE OF MEANS

1 2 3 Total

1 * 0.361 1.805

2 * 0.369 1.845

3 * 0.368 1.842

* 1 0.126 0.379

* 2 0.382 1.145

* 3 0.590 1.771

* 4 0.482 1.445

* 5 0.251 0.752

ANALYSTIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value
Replication 2 0.000 0.000 0.5363
2 Factor A 4 0.404 0.101 545.7516

-3 Error 8 0.001 0.000
Total 14 0.406




Phdn hang anh huéng cia nhiét dg dén sinh trieong cia S.cerevisiae
Error Mean Square = 0.01010

Error Degrees of Freedom = 4

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.3778 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.1300 B Mean 3 = 0.5900 A
Mean 2 = 0.3800 AB Mean 4 = 0.4800 AB
Mean 3 = 0.5900 A Mean 2 = 0.3800 AB
Mean 4 = 0.4800 AB Mean 5 = 0.2500 AB
Mean 5 = 0.2500 AB Mean 1= 0.1300 B
Title: Nitrosomonas sp.
3 14n lap lai 20°C 25°C 30°C 35°C 40°C
Nhiét (’i(f) L1 0,203 0,249 0,538 0,476 0,054
nuo cdy 2 21 2 482 4
Nitrosomonas sp. L 0,216 0,268 0,569 0,48 0,048
(ODg25nm) L3 0,186 0,243 0,560 0,479 0,073
TB 0,202 0,253 0,556 0,479 0,058

Function: FACTOR
Experiment Model Number 7:

One Factor Randomized Complete Block Design

Data case no. 1 to 15.
Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to

Factor A (Var 2: nhietdo) with values from 1 to

Variable 3: OD

Grand Mean = 0.310 Grand Sum = 4.644 Total Count

TABLE OF MEANS

1 2 3 Total

1 * 0.304 1.520
2 * 0.317 1.583
3 * 0.308 1.541

15

3




ANALYSIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.000 0.000 1.3181 0.3200
2 Factor A 4 0.502 0.125 803.1385 0.0000
-3 Error 8 0.001 0.000
Total 14 0.503
Coefficient of Variation: 4.04%
Phdn hang danh huéng ciia nhiét dg dén sinh truong ciia Nitrosomonas sp.
Error Mean Square = 0.001250
Error Degrees of Freedom = 4
No. of observations to calculate a mean = 3
Least Significant Difference Test
LSD value = 0.1329 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.2000 B Mean 3 = 0.5600 A
Mean 2 = 0.2500 B Mean 4 = 0.4800 A
Mean 3 = 0.5600 A Mean 2 = 0.2500 B
Mean 4 = 0.4800 A Mean 1= 0.2000 B
Mean 5 = 0.06000 Cc Mean 5 = 0.06000 Cc
Phy luc 6. Anh hiong ciia dé ldc dén sinh truéng cia cdc ching
Title: B. subtilis
Dolac | 3 lan lap 0 100 150 200 250
nudi cay lai
(rpm) L1 0,569 0,613 0,671 0,941 0,647
Bacillus L2 0,593 0,571 0,673 0,931 0,632
subtilis L3 0,511 0,605 0,671 0,926 0,621
(ODs¢25nm) TB 0,558 0,596 0,672 0,933 0,633

Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no.

1 to 15.

Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: dolac) with values from 1 to 5

Variable 3: 0OD625nm
Grand Mean = 0.677
TABLE

Grand Sum = 1
OF M E

0.155
A NS

Total Count = 15




K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
Replication 2 0.001 0.000 0.8712
2 Factor A 4 0.268 0.067 141.3523 0.0000
-3 Error 8 0.004 0.000
Total 14 0.272

ANALYSTIS OF VARIANCE TABLE

Coefficient of Variation: 3.21%
Phdn hang anh hwong cua do ldc dén sinh truong cua B.subtilis

Error Mean Square = 0.006700
Error Degrees of Freedom = 4
No. of observations to calculate a mean = 3
Least Significant Difference Test
LSD value = 0.3077 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.5600 B Mean 4 = 0.9300 A
Mean 2 = 0.5900 B Mean 3 = 0.6700 AB
Mean 3 = 0.6700 AB Mean 5 = 0.6300 AB
Mean 4 = 0.9300 A Mean 2 = 0.5900 B
Mean 5 = 0.6300 AB Mean 1 0.5600 B
Title: L.acidophilus
3 1an lap lai 0 100 150 200 250
bo la(c nu‘)’l cay L1 0,691 0,854 0,935 0,548 0,286
rpm
Lactobacillus L2 0,684 0,838 0,929 0,545 0,274
acidophilus L3 0,724 0,842 0,961 0,549 | 0,278
(ODg00nm)
TB 0,700 0,845 0,942 0,547 0,279

Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 15.
Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to 3

Factor A (Var 2: dolac) with values from 1 to 5




Variable 3: OD

Grand Mean = 0.663 Grand Sum = 9.938 Total Count
TABLE OF MEANS

1 2 3

1 * 0.663
2 * 0.654
3 * 0.671
* 1 0.700
* 2 0.845
* 3 0.942
* 4 0.547
* 5 0.279

Total

ANALYSTIS OF VARIANCE TABLE

Mean F
Square Value

= 15

0.000 2.8043 0.1194

0.204 1623.7911 0.0000

0.000

K Degrees of Sum of
Value Source Freedom Squares
Replication 2 0.001

2 Factor A 4 0.818

-3 Error 8 0.001
Total 14 0.819

Coefficient of Variation: 1.69%

Phdn hang anh huéng cia do lac dén sinh truong ciia L.acidophilus

Error Mean Square = 0.02040
Error Degrees of Freedom = 4

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.5369 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.7000 AB Mean 3 = 0.9600 A
Mean 2 = 0.8400 A Mean 2 = 0.8400 A
Mean 3 = 0.9600 A Mean 1= 0.7000 AB
Mean 4 = 0.5500 AB Mean 4 = 0.5500 AB
Mean 5 = 0.2800 B Mean 5 = 0.2800 B
Title: S.cerevisiae
] ) 31§nléplai 0 100 150 200 250
Do lac nuoi cay
’ L1 4 2 1 4 1
(rpm) 0,549 0,823 0,97 0,846 0,810
Saccharomyces L2 0,550 0,818 0,971 0,816 0,787
cerevisiae
L3 0,510 0,797 0,969 0,808 0,796
(OD610nm) ) b} ) ’ b}
TB 0,536 0,813 0,970 0,823 0,798

Function: FACTOR
Experiment Model Number 7:

One Factor Randomized Complete Block Design




Data case no. 1 to 15.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: dolac) with values from 1 to 5
Variable 3: 0OD610nm
Grand Mean = 0.788 Grand Sum = 11.821 Total Count = 15
TABLE OF MEANS

1 2 3 Total

1 * 0.800 3.999
2 * 0.788 3.942
3 * 0.776 3.880
* 1 0.536 1.609
* 2 0.813 2.438
* 3 0.970 2.911
* 4 0.823 2.470
* 5 0.798 2.393

ANALYSTIS O F VARIANCE TABLE

K Degrees of Sum of Mean F

Value Source Freedom Squares Square Value Prob
1 Replication 2 0.001 0.001 5.2557 0.0349
2 Factor A 4 0.296 0.074 548.2111 0.0000
-3 Error 8 0.001 0.000

Total 14 0.298

Coefficient of Variation: 1.47%

Phdn hang anh huéng cia do ldc dén sinh trudng ciia S.cerevisiae
Error Mean Square = 0.007400

Error Degrees of Freedom = 4

No. of observations to calculate a mean = 3
Least Significant Difference Test

LSD value = 0.3234 at alpha = 0.010
Original Order Ranked Order
Mean 1= 0.5400 B Mean 3 = 0.9700 A
Mean 2 = 0.8100 AB Mean 4 = 0.8200 AB
Mean 3 = 0.9700 A Mean 2 = 0.8100 AB
Mean 4 = 0.8200 AB Mean 5 = 0.8000 AB
Mean 5 = 0.8000 AB Mean 1= 0.5400 B
Title: Nitrosomonas sp.
3 1an lap lai 0 100 150 200 250
B0 ldc nuoi cay L1 0,538 | 0,672 | 0853 | 0331 | 0,168
(rpm)
Nitrosomonas L2 0,520 0,654 0,884 0,347 0,172
Sp.
(ODg25mm) L3 0,541 0,681 0,869 0,349 0,155
TB 0,533 0,669 0,869 0,342 0,165




Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 15.
Factorial ANOVA for the factors:

Replication (Var 1: lanlaplai) with values from 1 to

3
Factor A (Var 2: dolac) with values from 1 to 5
Variable 3: OD
Grand Mean = 0.516 Grand Sum = 7.734 Total Count =
TABLE O F MEANS
1 2 3 Total
1 * 0.512 2.562
2 * 0.515 2.577
3 * 0.519 2.595
* 1 0.533 1.599
* 2 0.669 2.007
* 3 0.869 2.606
* 4 0.342 1.027
* 5 0.165 0.495
ANALYSTIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
Replication 2 0.000 0.000 0.3211
2 Factor A 4 0.904 0.226 1329.7160 0.0000
-3 Error 8 0.001 0.000
Total 14 0.906

15

Coefficient of Variation: 2.53%

Phan hang danh huéng ciia @6 ldc dén sinh truéng ciia Nitrosomonas sp.
Error Mean Square = 0.002260

Error Degrees of Freedom = 4

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 0.1787 at alpha = 0.010

Original Order Ranked Order
Mean 1= 0.5300 B Mean 3 = 0.8700
Mean 2 = 0.6700 B Mean 2 = 0.6700
Mean 3 = 0.8700 A Mean 1= 0.5300
Mean 4 = 0.3400 C Mean 4 = 0.3400
Mean 5 = 0.1700 C Mean 5 = 0.1700



Phy luyc 7. Anh hwéng cia thoi gian bdo quan dén sinh trudng cia cdc ching

- B.subtilis
Thoi gian S6 khuan lac ¢ cac d6 pha loang Tong gt do
(thang) - . khuan lac
S LLL 10 10 (CFU/ml)
I 135 o
! > 137 45 1,5%10
1 99 10
. 2 105 30 1,1x10
1 82 ;
: 2 35 22 9,0x10
I 66 ;
4 > 1 17 7,3x10
I 56 ;
> 2 58 10 5,9x10
1 45 ;
6 2 26 7 4,6x10
- L.acidophilus
Thoi gian S6 khuén lac & cac do pha loang Tong ;rnat do
thi khuan lac
1 124 10
: 2 131 37 1,4x10
I 109 ”
. 2 112 31 1,2x10
I 36 ;
3 > % 26 9,7x10
1 70 ;
! > e 19 7910
I 52 ;
> > 55 1 5,610
I 39 5
6 2 a1 6 4,1x10




- S.cerevisiae

Thoi gian 86 khuén lac & céc d6 pha lodng Tong mat do
(thang) 7 . khuan lac
g LLL 10 10 (CFU/ml)
! é s d L3+10°
2 é 23 22 9,3x10°
; é Zﬁ 15 8,2x10°
! é 2; 12 5,6x10°
> ; jg 10 4,9x10°
¢ ; ig 7 42x10°
- Nitrosomonas sp.
Thoi gian S6 khuén lac & cac do pha lodng Tong mat o
(thang) 7 . khuan lac
g LLL 10 10 (CFU/ml)
: ; o 2 L 110"
2 é 23 27 9,5x10°
; é ;2 20 8,1x10°
! é Z 16 6,4x10°
> ; 43;2 9 4,5x10°
¢ ; 53 4 2,7x10°




EhulucS:Aﬁﬁhqéngcdachéphdm;nvbﬂnksU@ngchdnnuéigd
Anh hwong dén so luong trimg

Sb luong PC CTI CT2
tring
TB/6/thing LI L2 | L3 L1 L2 | L3 Ll L2 L3
1 420 | 427 | 429 | 442 | 446 | 448 | 456 | 462 463
2 421 | 430 | 433 | 445 | 448 | 449 | 459 | 46l 464
3 426 | 429 | 435 | 449 | 451 | 451 | 462 | 465 466
4 428 | 431 | 435 | 451 | 451 | 452 | 465 | 465 466
5 428 | 431 | 437 | 452 | 453 | 454 | 466 | 469 469
6 434 | 436 | 436 | 455 | 455 | 456 | 469 | 470 471

Title: Anh huéng ciia ché pham probiotics dén sé lwong tritng

Function: FACTOR

Experiment Model Number 7:
One Factor Randomized Complete Block Design

Data case no. 1 to 54.

Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: thang) with values from 1 to 18

Variable 3: soluongtrung

Grand Mean = 448.370 Grand Sum = 24212.000 Total Count =

54
TABLE OF MEANS

1 2 3 Total

1 * 446.000 8028.000
2 * 448.889 8080.000
3 * 450.222 8104.000
* 1 425.333 1276.000
* 2 428.000 1284.000
* 3 430.000 1290.000
* 4 431.333 1294 .000
* 5 428.667 1286.000
* 6 435.333 1306.000
* 7 445,333 1336.000
* 8 447 .333 1342.000
* 9 450.333 1351.000
* 10 451 .333 1354.000
* 11 453.000 1359.000
* 12 455,333 1366.000
* 13 460.333 1381.000
* 14 461 .333 1384.000
* 15 464 .333 1393.000
* 16 465.333 1396.000



* 17 468.000 1404.000

* 18 470.000 1410.000
ANALYSTIS OF VARIANCE TABLE
K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 167.704 83.852 22.8145 0.0000
2 Factor A 17 11793.926 693.760 188.7587 0.0000
-3 Error 34 124.963 3.675
Total 53 12086.593
Coefficient of Variation: 0.43%
Phdn hang danh huéng ciia ché pham probiotics dén sé lwong trieng
Error Mean Square = 69.38
Error Degrees of Freedom = 17
No. of observations to calculate a mean = 3
Duncan's Multiple Range Test
LSD value = 19.71
s_ = 4.809 at alpha = 0.010
X
Original Order Ranked Order
Mean 1= 425.0 H Mean 18 = 470.0 A
Mean 2 = 428.0 GH Mean 17 = 468.0 AB
Mean 3 = 430.0 FGH Mean 16 = 465.0 ABC
Mean 4 = 431.0 EFGH Mean 15 = 464.0 ABC
Mean 5 = 428.0 GH Mean 14 = 461.0 ABC
Mean 6 = 435.0 DEFGH Mean 13 = 460.0 ABC
Mean 7 = 445.0 CDEFGH Mean 12 = 455.0 ABCD
Mean 8 = 447 .0 BCDEFGH Mean 11 = 453.0 ABCDE
Mean 9 = 450.0 ABCDEFG Mean 10 = 451.0 ABCDEF
Mean 10 = 451.0 ABCDEF Mean 9 = 450.0 ABCDEFG
Mean 11 = 453.0 ARCDE Mean 8 = 447.0 BCDEFGH
Mean 12 = 455.0 ABCD Mean 7 = 445 .0 CDEFGH
Mean 13 = 460.0 ABC Mean 6 = 435.0 DEFGH
Mean 14 = 461.0 ABC Mean 4 = 431.0 EFGH
Mean 15 = 464.0 ABC Mean 3 = 430.0 FGH
Mean 16 = 465.0 ABC Mean 5 = 428.0 GH
Mean 17 = 468.0 AB Mean 2 = 428.0 GH
Mean 18 = 470.0 A Mean 1= 425.0 H
Anh hwong dén khoi lwong trieng
Khoi bC CT1 CT2
lwong
trirng
L1 L2 L3 L1 L2 L3 L1 L2 L3
TB/300
qud/thang
1 18,4 18,5 18,6 19,0 19,0 19,0 19,8 19,8 19,9

18,7 | 18,6 | 188 | 19,1 | 19,1 | 19,2 | 19,9 19,8 20,0

18,5 | 18,4 | 185 | 19,2 | 19,1 | 19,3 | 20,0 20,0 20,1

18,5 | 18,8 | 186 | 193 | 19,3 | 19,3 | 20,1 20,2 20,1

18,6 | 18,7 | 187 | 19,3 | 194 | 19,5 | 20,2 20,2 20,3

NN | |WN

18,8 | 18,9 | 188 | 19,5 | 19,5 | 19,6 | 20,3 20,3 20,3




Title: Anh huong cia ché pham probiotics dén khoi lirong tritng
Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 54.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to 3
Factor A (Var 2: thang) with values from 1 to 18
Variable 3: khoiluongtrung
Grand Mean = 19.322 Grand Sum = 1043.400 Total Count
54

TABLE OF MEANS

1 2 3 Total

1 * 19.289 347.200
2 * 19.311 347.600
3 * 19.367 348.600
* 1 18.500 55.500
* 2 18.700 56.100
* 3 18.467 55.400
* 4 18.633 55.900
* 5 18.667 56.000
* 6 18.833 56.500
* 7 19.000 57.000
* 8 19.133 57.400
* 9 19.200 57.600
* 10 19.300 57.900
* 11 19.400 58.200
* 12 19.533 58.600
* 13 19.833 59.500
* 14 19.900 59.700
* 15 20.033 60.100
* 16 20.133 60.400
* 17 20.233 60.700
* 18 20.300 60.900

ANALYSTIS OF VARIANCE TABLE

K Degrees of Sum of Mean F
Value Source Freedom Squares Square Value Prob
_______________________________________________________________________ 1
Replication 2 0.058 0.029 6.5970 0.0038
2 Factor A 17 20.067 1.180 269.5523 0.0000
-3 Error 34 0.149 0.004
Total 53 20.273



Phdn hang anh huéng ciia ché pham probiotics dén khoi licong trieng
Error Mean Square = 0.1180

Error Degrees of Freedom = 17

No. of observations to calculate a mean = 3
Duncan's Multiple Range Test

LSD value = 0.8129

s = 0.1983 at alpha = 0.010
X
Original Order Ranked Order
Mean 1= 18.50 G Mean 18 = 20.30 A
Mean 2 = 18.70 FG Mean 17 = 20.20 AB
Mean 3 = 18.50 G Mean 16 = 20.10 ABC
Mean 4 = 18.60 FG Mean 15 = 20.00 ABCD
Mean 5 = 18.70 FG Mean 14 = 19.90 ABCDE
Mean 6 = 18.80 FG Mean 13 = 19.80 ABCDE
Mean 7 = 19.00 EFG Mean 12 = 19.50 ABCDEF
Mean 8 = 19.10 DEFG Mean 11 = 19.40 ABCDEFG
Mean 9 = 19.20 CDEFG Mean 10 = 19.30 BCDEFG
Mean 10 = 19.30 BCDEFG Mean 9 = 19.20 CDEFG
Mean 11 = 19.40 ABCDEFG Mean = 19.10 DEFG
Mean 12 = 19.50 ABCDEF Mean 7 = 19.00 EFG
Mean 13 = 19.80 ABCDE Mean 6 = 18.80 FG
Mean 14 = 19.90 ABCDE Mean 5 = 18.70 FG
Mean 15 = 20.00 ABCD Mean 2 = 18.70 FG
Mean 16 = 20.10 ABC Mean 4 = 18.60 FG
Mean 17 = 20.20 AB Mean 3 = 18.50 G
Mean 18 = 20.30 A Mean 1= 18.50 G
Kha nang khang bénh cua ga de trieng trong thoi gian theo doi
mhiémbénh | s s b [ |3 | oL L2 L3
TB/6/thang
1 201 209 215 151 155 157 109 108 99
2 151 142 149 101 97 96 85 83 79
3 159 165 168 79 74 73 71 66 65
4 151 148 157 68 66 65 52 51 45
5 201 192 187 47 44 39 37 34 33
6 184 187 185 34 33 27 21 18 18

Title: Anh hudng ciia ché pham probiotics dén sé liwong ga dé trieng bi nhiém bénh
Function: FACTOR
Experiment Model Number 7:
One Factor Randomized Complete Block Design
Data case no. 1 to 54.
Factorial ANOVA for the factors:
Replication (Var 1: lanlaplai) with values from 1 to

Factor A (Var 2: thang) with values from 1 to 18
Variable 3: nhiembenh



Grand Mean = 104.278 Grand Sum = 5631.000 Total Count
= 54
TABULE OF MEANS
1 2 3 Total
1 * 105.667 1902.000
2 * 104.000 1872.000
3 * 103.167 1857.000
* 1 208.333 625.000
* 2 147.333 442 .000
* 3 164.000 492.000
* 4 152.000 456.000
* 5 193.333 580.000
* 6 185.333 556.000
* 7 154.333 463.000
* 8 98.000 294.000
* 9 75.333 226.000
* 10 66.333 199.000
* 11 43.333 130.000
* 12 31.333 94.000
* 13 105.333 316.000
* 14 82.333 247.000
* 15 67.333 202.000
* 16 49.333 148.000
* 17 34.667 104.000
* 18 19.000 57.000
ANALYSTIS OF VARIANCE TABLE
K Degrees of Sum of Mean
F
Value Source Freedom Squares Square
Value Prob
————————— 1 Replication 2 58.333
29.167 1.8467 0.1732
2 Factor A 17 191605.500 11270.912
713.6145 0.0000
-3 Error 34 537.000 15.794
————————— Total 53 192200.833
————————— Coefficient of Variation: 3.81%



Phdn hang dnh hudéng ciia ché pham probiotics dén dén so lwong ga dé trirmg bi nhiém
bénh

Error Mean Square = 1127.

Error Degrees of Freedom = 17

No. of observations to calculate a mean = 3

Duncan's Multiple Range Test

LSD value = 79.45

s_=19.38 at alpha = 0.010
X

Original Order Ranked Order
Mean 1= 208.0 A Mean 1= 208.0 A
Mean 2 147.0 ABCDE Mean 5 193.0 AB
Mean 3 = 164.0 ABCD Mean 6 = 185.0 ABC
Mean 4 = 152.0 ABCDE Mean 3 = 164.0 ABCD
Mean 5 = 193.0 AB Mean 7 = 154.0 ABCDE
Mean 6 = 185.0 ABC Mean 4 = 152.0 ABCDE
Mean 7 = 154.0 ABCDE Mean 2 = 147.0 ABCDE
Mean 8 = 98.00 CDEF Mean 13 = 105.0 BCDEF
Mean 9 = 75.00 DEF Mean 8 = 98.00 CDEF
Mean 10 = 66.00 EF Mean 14 = 82.00 DEF
Mean 11 = 43.00 F Mean 9 = 75.00 DEF
Mean 12 = 31.00 F Mean 15 = 67.00 EF
Mean 13 = 105.0 BCDEF Mean 10 = 66.00 EF
Mean 14 = 82.00 DEF Mean 16 = 49.00 F
Mean 15 = 67.00 EF Mean 11 = 43.00 F
Mean 16 = 49.00 F Mean 17 = 34.00 F
Mean 17 = 34.00 F Mean 12 = 31.00 F
Mean 18 = 19.00 F Mean 18 19.00 F



MOT SO HINH ANH CUA PE TAI

Hinh 1: Khuan lac cta B.subtilis

Hinh 2: Khuén lac cta L.acidophilus



Hinh 3: Khuan lac ctua Nitrosomonas sp.

Hinh 4: Khuan lac cua S.cerevisiae




Hinh 5: Hinh thai té bao cua B.subtilis

Hinh 6: Hinh thai té bao cua L.acidophilus




Hinh 7: Hinh thai té bao cua Nitrosomonas sp.

Hinh 8: Hinh thai té bao cua S.cerevisiae




Hinh 10: Tring thu dugc ¢ 16 ddi ching



Hinh 11: Trimg thu dugc sau khi cho ga str dung ché pham probiotics 16 CT1

Hinh 12: Trimg thu dugc sau khi cho ga sir dung ché pham probiotics 16 CT2



X4c nhan cta can bd huéng dan khoa hoc Hoc vién thuc hién

PGS.TS. Nguyén Anh Diing Phung Diép Lai

Xac nhan cua Chu tich hoi déng

TS. Nguyén Tan Vui
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