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TOM TAT

Trong nganh ché bién sira, viec ap dung phd bién cac phuong phap nhiét dé xi Iy nhiét sita nhu
thanh trung va tiét tring nham tiéu diét vi khuidn muc tiéu Bacillus hinh thanh bao tt khang nhiét
va mang sinh hoc, san sinh cac enzyme protease va lipase ngoai bao 6n dinh nhiét c6 mat trong
stta bo twoi nguyén liéu gay ra hu hong cac san pham sita. Tuy nhién, viéc ap dung cac ché do xit
1y nhiét khong phu hop dan dén tiéu thu nang luong nhiét va phat thai khi nha kinh (ddu chan cac
bon) nhiéu hon. Tai Viét Nam, 4p dung nhiét dé ché bién 1.124,7 triéu lit sita bo tuwoi thu gom, wéc
tinh so bo chi phi that thoat khoang 3,2 ty dong khi nhiét do ché bién cao hon yéu cau 1°C. Do
vay, dé loai bd hoan toan Bacillus sinh bao tir khang nhiét tit sita bo nguyén liéu bang phuong
phap xtt ly nhiét, viec kiém soat nguon lay nhiém va nhan dién chung dé tir d6 chon ché d¢ xtr ly
nhiét phtt hop nham san xuat ra cac san ph4m sita an toan, dong thoi tiét kiém chi phi ning luong
nhiét st dung ciing nhu giam thiéu luong khi thai cac bon trong nha may san xuit sita trong

tuong lai.

Tt khéa: Bacillus, bao tir khang nhiét, dau chan cdc bon, stta bo turoi nguyén liéu.

1. BAT VAN BE

Sita 1a thuc phdm c6 mau trang thuong duoc
san xuat boi cac té bao tiét cia tuyén vi con céi
dang trong qua trinh tiét sira va la nguodn cung cap
chat dinh duong dang ké gém 4 thanh phan chinh
gom nudc, chat béo, protein va duong lactose. Bén
canh d6, cac thanh phan phu goém chat khoang,
vitamin, enzyme, chat khi hoa tan [1].

Stta bo tuoi nguyén liéu la méi truong dinh
duong ly tudng cho nhiéu vi sinh vat. Ham luong
vi sinh vat trong sita 1a dic tinh quyét dinh chat
luong sita ciing nhu dac tinh cdm quan va chat
luong san pham [2]. Stta bo twoi nguyén lieu bi
nhiém vi khu4n qua cac con duong khac nhau tir
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moi truong, ban than con bo, ti€p xuc véi cac dung
cu thiét bi vat sira, chtra stta. Cac loai vi khudn
trong stta rat da dang nhu cac loai thuoc chi
Pseudomonas wa lanh phat trién & nhiét do thap
sinh ra cac enzyme ngoai bao bén nhiét; cac loai vi
khuan hinh thanh bao t chiu nhiét séng sot qua
qua trinh xt Iy nhiét nhw Bacillus spp. & dang bao
tt, ching c6 ngudn goc tir moi treong tu nhién &
cac trang trai nuodi bo sita chuyén vao stra bo tuoi
nguyén lieu dan dén gay hu hong sita va san pham
stta [3]. Vi khuan hinh thanh bao t& la da dang
nhat va phtc tap nhat dé€ loai boé khoi chudi san
xuat sita, chtt yéu 1a do kha nang bién ddi sang
trang thai khong hoat dong - bao tir. Bao tit c6 thé
ton tai trong diéu kién moi truong khac nghiét,
chang han nhu chat dinh duong tham hut, ap suat
thdm thau va d¢ léch nhiet do, do cau truc da lop
cua chung. Trong khi 16p ngoai cuing bao vé bao t
khoi su tan cong ctia enzyme, 10p bén trong duy tri
trang thai mat nudc va cung cap su bao vé bo sung
chong lai hoa chat. Khi diéu kién moi truong
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thuan loi thi bao tir c6 thé ndy mam & trang thai
sinh duong [4].

Trong nganh ché bién sita, viec ap dung phd
bién cac phuong phéap nhiét dé xt ly nhiét stra nhw
thanh trung va tiét tring nham tiéu diét vi khuan
muc tiéu la Bacillus spp. hinh thanh cac bao t&
khang nhiét gy c6 mat trong sita bo tuoi nguyén
lieu gay ra hu hong cac san pham stta. S6 luong
san xuat cac san phdm sita ting truong cung voi
tang doanh so6 kinh doanh, nhung chi phi ning
luong tiéu thu tang cao ciing 1a mot van dé nan giai
doi voi nganh stra. Viéc tim kiém va dé xuat cac
giai phap dé gidm muc nang luong tiéu thu gém
nhiét, dién, nudc cho qua trinh ché bién sita that
su can thiét trong nha may sita dé tiét giam chi phi
nang luong va chi phi san xuat [5].

Nang luong duwoc st dung dé gia nhiét, van
hanh may moc thiét bi chtt yéu dén tir nang luong
héa thach nhu dau mé, than, khi dét. Tuy nhién,
nguoén nang luong nay ngay mot can kiét va khong
thé dap tmg nhu cau ctia nguoi diing. Hon thé nita,
viéc st dung nang luong hoa thach sé tao ra chat
doc hai 16n cho moi truong. Do vay, can thiét
nghién ctru cac gidi phap lam giam luong nhiét st
dung cho qua trinh x ly nhiét sita nhim go6p phan
lam giam 6 nhiém moi truong dong nghia voéi viéc
tim giai phap lam giam “d4u chan cac bon” trong
qua trinh san xuat cac san pham sita tit sita bo tuoi
nguyén lieu. “Dau chan cac bon” dé cap dén tac
dong tiém tang dén khi hau do khi nha kinh phat
thai truc tiép hodc gian tiép xuat phat tir cac hoat
dong cta t6 chuc [6]. Theo nghién cttu cua
Kazimirova (2013) [7] cho thay, suat tiéu thu nang
luong nhiét ly thuyét dé thanh trung sira la 287,15
kJ/kg.

Nhim thu duoc san phdm sita an toan, tiét
kiém nang luong va giam thiéu luong phat thai khi
nha kinh trong nha may san xuat sita, nghién ctru
kiém soat nguon lay nhiém va nhan dién Bacillus
spp. sinh bao tit khang nhiét trong sita bo tuoi
nguyén liéu duoc thye hién.

2. Bacillus spp. SINH BAO TU KHANG NHIET TRONG SUA
B0 TUDI NGUYEN LIEU

2.1. Dic diém vé Bacillus spp.

Theo khoéa phan loai ctia Bergey, chi Bacillus
la mot chi I6n va da dang, duoc phan loai nhu sau:
Gidi: Bacteria; Nganh: Firmicutes; 16p: Bacilli; Bo:
Bacillales; ho: Bacillaceae; chi: Bacillus. Vi khuin
Bacillus duoc Ehrenberg mo ta 1an dau tién nam
1835 1a “Virbrio subtilis”. Ho Bacillaceae duoc chia
lam 5 chi gbébm: Bacillus, Sporolactobacillus,
Clostridium, Sporosarcina, Desulfortomaculum,
dac trung ctia ho nay la hinh thanh noéi bao ti [8].
Vi khuan Bacillus spp. 1a vi khudn Gram dwong,
hinh que, hiéu khi hodc ky khi, dic biét co kha
nang hinh thanh bao t&, thuong duoc sap xép
thanh timg cdp hodc chudi. Bacillus spp. 1a vi
khuan song tu do, ching hién dién khip noi trong
dat, trong nuoc, thuc vat, dong vat, mot so lam
hong thuc phdm, chung chuyén hoa cac co chat
hitu co, chang han nhu axit amin, axit hitu co va
duong, biang ho hap hiéu khi, ho hap ky khi hoic
lén men, tuy thudc vao loai va méi truong. Nhiét
do thich hop cho chung phat trién trong pham vi
30 - 45°C, cac bién thé wa nhiét phat trién toi wu &
65°C [9].

Vi Bacillus spp. c6 thé dugc phan lap tir dat,
cho dén gan day van duoc coi la nguon chinh ctia
chiung moi truong séng va moi truong bi 6 nhiém
dat, su hién dién ctia ching & cac trang trai bo sita
la khong thé tranh khoi. Pang cha y la nhiéu
Bacillus spp. c6 thé tao ra cac enzyme phan huy
chat béo chiu nhiét c6 thé tao ra stta hu hong. Cac
enzyme nay cé nhiét do t6i vu tir 60 - 75°C, twong
te nhu nhiét do duoc st dung dé nhiét hoa va
thanh trung trong nganh cong nghiép stta.

Vi khuén hinh thanh bao t ciing c6 thé tén tai
trong qua trinh xtt ly nhiét trong suét qua trinh san
xuat sita cé thoi gian bao quan kéo dai ESL
(extended shelflife) duoc x ly nhiét duoc ap
dung thuong nam trong khoang 125 - 130°C trong
2 - 6 giay. Trong qua trinh san xuat sita ESL, tat ca
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cac té bao sinh duong déu bi bat hoat, nhung tuy
nhién c6 mot s6 bao tir co thé ton tai. Bacillus spp.
c6 thé hien dién duéi dang hu hong hinh thanh
bao tit vi sinh vat trong stta ESL.

Sita duogc tiét trung & nhiét do cuc cao UHT
(Ultra-High Temperature) 1a san phdm “vo tring
thuong mai”, dung dé bao quan & nhiét do moi
truong trong thoi gian dai. Tuy nhién, mot s6 bao
tt chiu nhiét cao c6 thé song sot trong qua trinh
xtr Iy UHT. Sy hu hong ti€p theo co6 thé xay ra, dac
biét khi san phdm duoc bdo quan & nhiét do trén
40°C. Bao tt phan lap tir stta UHT thuong thuoc
loai Bacillus sporothermodurans va Geobacillus
stearothermopillus. Mic du nhimg vi khu4n nay cé
mat trong nguyén liéu sita voi so luong rat thap, xi
ly nhiét trong qua trinh san xuat sita UHT sé tao
diéu kién cho ching ndy mam, phat trién va tang
truong tiép theo. Vi mot s6 ching cé kha nang
phan giai protein nén chung c6 thé gay ra su hu
hong ctia san phdm cudi cung. Cac loai Bacillus
khac va Paenibacillus lactis d6i khi cting co thé
gay hu hong stta UHT [4].

2.2. Nhan dién vi khuin Bacillus spp. sinh bao
tt khang nhiét tir stta bo twoi nguyén liéu

Qua trinh nhan dién vi khuidn Bacillus spp.
sinh bao tt khang nhiét tir sita bo twoi nguyén liéu
duoc thuc hién qua cac budc: Tieu diét té bao sinh
duong, phan lap bao t& Bacillus spp. chiu nhiét,
danh gia kha nang chiu nhiét va nhan dién chung
bang phuong phap sinh héa hay sinh hoc phan tt.

2.2.1. Phan Iap Bacillus spp. sinh bao tir khang
nhiét

Qui trinh phan 1ap, quan sat vi khudn, khuin
lac vi khuén, trit mau vi khudn rong duoc thuc
hién theo qui trinh cta Luong va cs (2006) [10];
Tran Linh Thuéc (2007) [11]. Trudc khi phan lap,
mau sita bo troi nguyén lieu duoc gia nhiét dé loai
bo té bao sinh duong, chi gitr lai nhitng dong vi
khuan c6 kha nang sinh bao tir song sot qua qua
trinh x ly nhiét dé chon loc va lam thuan: 150 mL
mau sira tuoi nguyén liéu dugc chuyén vao cac

chai 250 mL c6 nap vin vo trung, dun néng mau &
80°C trong 12 phut, stt dung ndi cach thiy duoc
kiém soat nhiét do. Sau khi xir ly nhiét, cac chai
chtta mau duoc lam lanh ngay 1ap tic bang cach st
dung bé nuoc da [12].

Pha loang mau, trai lén dia petri c6 moi truong
phan lap thach Luria Bentani (LB) bd sung 2% sita
gdy. Dia méi truong duoc t & 37°C trong 24 - 48
gio d@é vi khuén phat trién thanh khuan lac. Chon
va cdy chuyén nhiéu lan tir cac khuén lac riéng 1é
dé tach rong (lam thuan) cac dong (chung) vi sinh
vat. Mot s6 moi truong dung trong phan lap
Bacillus spp. nhu Luria Bentani (25 g Luria
Bertani Broth, 15g agar va 2 g bot sita gay)
[13]; Nutrient agar (5 g Peptone, 3 g Yeast
Extract, 20 g agar) [14]; Nutrient Broth G g
Pepton, 3 g chiét xuat thit bo) [15]; Cetrimide agar
(25 g Luria Bertani Broth, 15g agar va 2 g bot
sita gay) [16]; Brain heartinfusion agar (BHI)
(BHI, 1 mg/L vitamin B12) [17]; [18].

2.2.2. Panh gida kha nang khang nhiét Bacillus
spp. sinh bao tir

Kha nang khang nhiét la kha nang séng sot
ctia moOt quan thé vi sinh vat khi tiép xtc véi nhiet
do cao nhu tiét trung. Hiéu qua ctia moi phuong
phap thanh trung, tiét tring d6i véi mot ching vi
sinh vat dic hiéu co thé duoc danh gia qua ty le
chét cta vi sinh vat hay bang duong cong song sot,
biéu dién bang logarit s6 vi sinh vat theo thoi gian
tiet khuan. Thoi gian chét nhiét D biéu thi ty lé
giét chét vi khuan ctia mot phuong phap thanh
tring, tiét tring cu thé. D duoc dinh nghia 1a thoi
gian can thiét (tinh bang phut) & mot nhiet do xac
dinh dé 1am giam 90% s6 lwong vi khudn ban dau
hay néi theo cach khac 1a dem ty 1é vi khudn song
sot con 1/10 s6 lwong ban d4u hodc lam gidm mot
don vi logarit ctia Iwong vi khuan hién dién.

Gia tri D tai 1 nhiét do khong ddi duoc tinh
theo cong thuc:

t
lgN-1gN,

=
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Trong d6: Dy la thoi gian tiéu diét thap phan
tai nhiét do6 T (phut); N la luong vi sinh vat trong
san pham ¢& thoi diém t (cfu/ml); N, 1a luong vi
sinh vat ban dau (cfu/ml); t 1a thoi gian gia nhiét
(phut).

Xac dinh kha nang khang nhiét ctia bao ta: St
dung 6ng nghiém c6 kich thuéc 10 x 100 mm chita
2,5 mL dung dich bao tir dem xtt ly nhiét trong bé
diéu nhiét c6 kiém soat nhiét do. Ché do xu ly
nhiét & cac mirc nhiét d6 va thoi gian gitr nhiét cho
moi muc nhiét do thuc hién. Sau dé duoc lam lanh
trong bé nuoc da, xac dinh so luong bao tir trudc
va sau xtt ly nhiét bang phuong phap dé dia dém
s6 khuan lac, 1ap lai 3 lan ghi nhan két qua trung
binh [19]; [20]; [21]. Mot s6 ché do nhiét stt dung
dé danh gia kha nang chiu nhiét cta dich bao tir
Bacillus spp. phan lap duoc tir mot s6 san phdm
stra: Stta bo twoi nguyén lieu duoc xtt ly & 3 muc
nhiét do 80, 90, 100°C va thoi gian gitt nhiét cho
moi muc nhiét do 1an luot 1a 12, 15, 20, 25, 30 phut
[22]; sita bot duoc xtt Iy voi 4 phuong phap nhiét
khac nhau: 63°C trong 30 phuat, 72°C trong 15 giay,
76°C trong 15 giay va 82°C trong 30 phuat [23]; sita
bo tuoi nguyén liéu xtt ly véi 4 phuong phap nhiét
khac nhau: 100°C trong 10, 30, 40 va 50 phat [24];
stra tiét trung thuong mai xtr ly & 3 murc nhiét 110,
120, 125°C trong 30 phut [25].

223 Nhin dién Bacillus spp. sinh bdo tir
khang nhiét

Nhan dién bang cach xac dinh cac dic diém
hinh thai va dac tinh sinh hoa: Cac mau rong duoc
cay trd lai moi truong thach LB @€ kiém tra mot so
dac diém sinh héa nhu: Nhuom Gram, nhuém bao
tr, kha nang di dong, catalase, oxidase, gelatinase
[10, 11]. Mot so6 dac diém hinh thai nhu mau sac,
hinh dang, do néi va bia khuéin lac dwoc kiém tra
va ghi nhan la dic diém hinh théi caa khuén lac.
Céc dac diém kinh hién vi duoc ghi lai cho tat ca
cac chiang phan lap thong qua giao thitc nhuom
Gram.

Nhan dién bang phuong phap sinh hoc phan
ttr: Cac phuong phap phan nhém bang sinh hoc
phan t&r duoc st dung dé nhan dién cac phan
nhom trong mot loai vi khudn co6 thé 1a cong cu
nhay cam dé theo doi cac nguon 6 nhiém cua vi
khuén hinh thanh bao tit trong cac moi trudng lien
quan dén san phdm sita. Cu thé, cac trinh tu gen
rpoB, ma hoéa cho tiéu don vi 4 ctia RNA, duoc st
dung dé phan biét cac chiung vi khuan hinh thanh
bao tir trong toan bo hé thong sita. Phuong phéap
sinh hoc phan tt duoc 4p dung nham x4ac dinh moi
lien quan caa vi khudn hinh thanh bao t trong cac
moi truong khac nhau cta day chuyén san xuat
stta (bon chua sita bo tuoi, xe van chuyén sita bo
tuoi, san pham dong go6i. Mot so6 loai vi khuan sinh
bao tr c6 mat trong dang dong gdi san phadm duoc
tim thdy & cip do trang trai cho thay rang, nhitng
vi khuin hinh thanh bao t& d6 c6 nguon goc tir
trang trai va ton tai trong qua trinh thanh trung.
Nhimg loai vi khuian khac chi hién dién trong san
phdm dong goi, co nghia la sy nhiém ban, hoac tai
nhiém x4y ra tai nha may ché bién. Bang cach ap
dung trinh tu gen rpoB x4c dinh riang cac ching
phan 1ap bao tr c6 ngudn goc tir sira nguyén liéu
[4]. Ngoai ra, cac bao tit khang nhiét cao tao thanh
Bacillus spp. phan 1ap tir sita bo tuoi nguyén liéu
duoc chon loc d@é gii trinh tu bang phuong phap
16S rRNA. Cip moi duoc st dung: 27F
(O’AGAGTTTGATCCTGGCTCAG3) va 1540R
(BAAGGAGGTGATCCAAACCGCAS). Chu ky
nhiét ctia phan tmg PCR duogc thiét ké nhu sau:
bién tinh & 95°C trong 15 phut; sau khi bién tinh
trong 30 giay; u & 60°C trong 30 giay; kéo dai &
72°C trong 1 phut. S6 chu ky 1a 40 chu ky. Két qua
giai trinh tr 16S rRNA cta vi khudn duoc so sanh
voOi cac trinh tu trén ngan hang gen NCBI bing
cong cu truc tuyén NCBI  BLAST
(https:/ /blast.nchi.nlm.nih.gov) [22].
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3. SU DUNG NANG LUONG VA PHAT THAI KHi NHA KiNH
TRONG NHA MAY SAN XUAT SUA

Qua trinh xtr ly nhiét thuc phdm duoc thuc
hién dé tieu diét vi khudn muc tiéu hodc bao tir cua
chung c6 kha nang gay hai dén chat luong thuc
phdm. Bén canh do, chat lwong san phdm bi anh
hudéng béi cac qua trinh nhiét va can bén tich tu
trén cac bé mat cta thiét bi trao déi nhiét duoc
hinh thanh béi phan ting cta cac thanh phan sita
doi voi nhiet do [26].

Cong nghiép ché bién sita chi yéu dua vao
truyén nhiét doi hoi phéi c6 nang luong nhiét. Su
khan hiém cac ngudn niang luong khong tai tao
nhu dau mo, khi gas,... nén phai dam bao viéc st
dung nang lwong c6 hiéu qua va khong nglng
nang cao y thuc tiét kiém nang luong cua tat ca
nguoi tiéu dung trén toan thé gidi. Cong nghiép
sita tiéu thu so6 luong nang luong dang ké dé ché
bién stta, san xuat va luu trit cac loai san pham.
Trung binh, chi phi nang luong chiém khoang 30 -
50% chi phi san xuat téng thé ctia san phidm. Si
dung nidng luong tiét kiem va hiéu qua ctua nha
may san xuat stta 1a chia khoa thanh cong cho qua
trinh san xuat, kinh doanh va cong viéc quan ly.
bien va nhién liéu duoc st dung dé san xuat cac
loai nang lwong tién ich khac, bom cac chat long
khac nhau va chiéu sang. Nudc duoc st dung dé
lam mat, gia nhiét, lam sach, pha loang dung dich,
tao hoi nudc, san xuat nudc da/nudc lanh va tham
gia truc tiép quy trinh san xuat. Hoi nuoc duogc st
dung dé gia nhiét, lam sach va thanh trung, tiet
trung. Theo nghién cttu cia Kumar va cs (2017)
[27], trong mot nha may san xuat nhiéu san pham
stra thuwong mai, moi ngay tiéu thu nudc, hoi nudc,
dién lanh va dién trong nha may lan luot la 238,2
lit; 12,95 kg; 11,94 kJ va 5,98 kWh tuong tng cho
san xuat 100 L stra.

Tiép d6 theo nghién ctu cta Prasad (2022)
[28], trong nha may ché bién sita, hoi nudc duoc
st dung cho xit ly nhiét trong qua trinh thanh
trung stra, thanh trung kem, bo ché bién, ché bién
ghee, ché bién dahi, bo sita duoc tim thay lan luot

la 16,70; 26,60; 47,22; 540,0; 72,50 va 59,90 kg trén
1.000 kg san phdm voi nhiét niang tuong tng la
45,1; 71,8; 127,9; 1458,0; 195,8 va 161,7 M]J trén
1.000 kg san pham ché bién.

Theo Maliaroudaki va cs (2020) [29], khi tinh
toan luong phat thai CO,eq trén mot don vi san
pham cho thdy, nhu ciu vé dién va dau diesel cta
nha may ché bién stta c6 cong sudt xit ly 60 m3/h
stta nguyén lieu cho thay: Luong khi thai cac bon,
luong cac bon dioxide twong duong (COseq)
lwong khi thai phat sinh tir viec sit dung dién va
dau diesel trén mot don vi sin pham duoc san xuat
va phan phoi. He so phat thai duoc stt dung 1a 2,69
kg CO,-eq trén modi lit dau diesel bi dot chay, trong
khi hé so phat thai dung cho dién 1a 598 g CO,-eq
tréen mo6i kWh dién.

Luong khi thai cac bon clia qua trinh san xuat
stta gay phat ra trung binh 44,5 g CO,-eq trén moi
don vi trong khi kem c6 phat thai trung binh 12,4 g
CO,-eq trén moéi don vi. Vé nguon phat thai, dong
co diesel phat thai trung binh nhiéu hon so véi
dién; muc tiéu thu dau diesel bao gom 83,3% va
63% téng luong khi thai twong tmg cta cua sita gay
va kem.

+ Ubc tinh chi phi that thodt khi xir Iy nhiét
stia bo tuoi nguyén liéu

Nhiét niang can thiét dé ting 1 do C khi gia
nhiét stra:

Q = m.C.D.Dt = 1.124,7 x 10°x 1,03 x 3,95 =
4,58 x 10°K]

Trong dé: Nhiét dung riéng cua sita: C = 3,95
kJ/kg.K

Khoi luong riéng cta sita: D = 1,03 kg/lit

Luong sta tuoi so bo nam 2022: m = 1.124,7 xX
10° 1it

Mtrc tang nhiét Dt: 1 d6 C

Uéc tinh so bo chi phi tén that do st dung
nhiét d6 cho qua trinh xir ly nhiét 1.124,7 triéu lit
stta bo tuoi ctia nam 2022 [30] ting hon 1°C so v6i
yéu cau nhiét do xt ly nhiét can thiét va thuc té
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gan 3,2 ty dong khi st dung dién (don gia dién san
xuat trung binh 2022: 2.500 dong).

Két qua cho thay, nganh cong nghiép stra tiéu
thu nhiéu nang luong. Do vay, cac van dé lien
quan dén tiéu thu nang lwong cao trong qua trinh
ché bién sira, dé xuat cac phuong phap dé giam
nang luong tiéu thu nhu kiém toan nang luong,
diéu chinh ché d@6 xt ly nhiét sita gdm nhiét d¢ va
thoi gian xtr Iy nhiét phu hop va chinh xac dua trén
kha nang chiu nhiét cta Bacillus spp. sinh tao bao
tt khang nhiét muc tiéu va kiém soat chung 1a viec
lam thiét thuc giup tiét kiém chi phi nang luong,
déng thoi gidm dau chan cac bon, han ché o
nhiém moi truong.

4. KIEW SOAT Bacilius spp. SINH BAO TU KHANG NHIET
TRONG SUA BO TUDI NGUYEN LIEU

4.1. Ngudn géc sita bi nhiém sinh bao tir

Bacillus spp. thuong c6 trong sita bo tuoi
nguyeén liéu, lam 6 nhiém stta nguyén lieu chi yéu
& cap do trang trai (nhu ¢ trong qua trinh vit sira,
sita twoi nguyén liéu, ton trir va xit ly tai trang trai)
va c6 kha nang tai nhiém xay ra ¢ nhiéu diém khac
nhau doc theo qua trinh san xuat sita tit trang trai
dén trong qua trinh van chuyén hodc tai nha may
ché bién san pham cudi cung. Num vi bo duoc coi
la nguén cung cap bao ti chinh trong sira bo tuoi
nguyén liéu, chtt yéu 1a do bi nhiém ban tir chat
don chudng, thitc an va bui. Cac thanh vién ctia chi
Bacillus c6 mat khap noi va da duoc cach ly khoi
moi trudng trang trai chan nuoéi bo sira, bao gom
thuc an a chua, dong co, dat, vat liéu 16t chudng,
nudc va thice an [4].

4.2. Phuong phép loai bé Bacillus spp. sinh
bao tit khang nhiét trong sita bo tuoi nguyén liéu

Xt ly nhiét 1a cong nghé ché bién duoc st
dung rong rai nhat trong nganh sira nham giam s6
luong vi khuén trong stta. Tuy nhién, vi bao tit co
thé ton tai trong qua trinh x& ly nhiét nén bién
phap hiéu qua nhat 1a dé giam s6 luong bao tit nén
duoc ap dung & cap do trang trai. Vi cac vi sinh vat
tao bao tir rat cé thé co nguodn goc tir bui ban va

phan dinh vao nim vua vao thoi diém vat sira, bién
phap hiéu qua nhat trong viéc gidm s6 luong bao
tir 1a chudn bi day da nium vua trude khi vat sira.
Theo nghién ctru cia Ledina va cs (2021) [4],
lam sach dau vu trudce khi vat stta bang khan 4m
c6 thé giit duoc va sau d6 lau kho bang khan gidy
c6 thé lam giam s6 luong bao tir trong stra toi 96%.
Huéng dan nhan vién cach vé sinh niam va dung
cach va thiét lap cac quy trinh vé sinh khin tim
(giat bang chat tdy rira va thudc tdy chlorine va
khan kho hoan toan), ciing co thé lam giam bao ti
trong sira bo tuoi nguyeén liéu [31]. Phong vat sita
phai duoc ve sinh, sat khuan thuong xuyén, nhung
khong duoc thuc hién khi bo dang cho sita c6 mat
tai san chuéng trai. Bén canh do, sita sau khi vat
can duoc lam lanh nhanh hodc dua vao ché bién
cac san phdm sita trong thoi gian quy dinh [32].

Dé loai bod Bacillus tao bao tir & cap do nha
may sita, qua trinh ly tam tach khuan va vi loc
duoc ap dung thuc hién. Qua trinh ly tim tach
khuin (Bactofugation) st dung phuong phap ly
tam toc do cao dé tach cac thanh phan sita ty trong
khac nhau, cé thé loai bo tir 90 - 98% bao tix khoi
stta bo twoi nguyén liéu Theo nghién ctu cua
Ribeiro va cs (2022) [33] thi qua trinh ly tam giam
dang ké khoang 99,52% téng s6 vi khudn va 95%
téng so bao titr wa nhiét hiéu khi. Bén canh do, ap
dung vi loc mang ban tham dé phan tach vi khuin
va cac thanh phan stta dua trén kich thuwoc cia vat
rat nho dé dat hiéu qua loai bd bao tir cao hon so
voi phuong phap ly tam tach khuén, voi 99,1 -
99,99% bao tir duoc loai bo thanh cong khoi stta bo
tuoi nguyeén liéu [34]. Trong thuc té, vi loc duoc dé
xuat nhu mot ky thuat chinh st dung dé loai bo vi
khuan trong qua trinh san xuat sita sau khi tach
chat béo dé loai bo cac thanh phan c6 duong kinh
tir 0,1 - 10 um [35]. Vi loc voi kich thuéce 16 tir 0,2 -
2 um c6 thé tach cac phan tir ¢ trong luong 16n
hon 200 kDa duoc dung dé loai bo vi khuén, tach
protein va cac hat khac. S6 luong té bao soma co
thé giam t6i 100% bang cach ap dung cac quy trinh
két hop vi loc va xtt ly nhiét cao [36]. Tuy nhién,
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qua trinh xtr Iy nhiét sira dé kiém soat vi sinh va vo
hiéu hoa enzyme sé tac dong dén chat luong, dinh
duong va cam quan cua sita. Do d6, qua trinh toi
uu hoa trong viéc két hop gitra nhiét do va thoi
gian xtr ly nhiét stra 14 quan trong dé kéo dai thoi
han st dung ctia san phdm va han ché viéc suy
giam chat luwong thap nhat so véi chat luong stra
ban dau [37]. Ap dung thuc hanh san xudt tét
(GMP) va két hop qua trinh lam lanh stta & nhiét
do phu hop la moét trong nhitng bién phap hiu
hiéu dé kiém soat vi khuan wa nhiét trong sira.
Lam lanh sira can duoc thuc hién ngay sau khi vat
va nhiét do phai nhanh chong dat téi 4°C hoac
thap hon dé kiém soat su phat trién lén cta hé vi
sinh vat cho dén khi xtr ly nhiét [38]. Viec kich
thich sy ndy mam ctia bao ti trude khi xi Iy nhiét
ciing ¢6 thé 1a mot phuong phap hiéu qua dé loai
b6 bao tir khoi sita va dam béo tinh 6n dinh cta
san pham [4].
5. KET LUAN

Bién phap httu hiéu nhat dé gidam luong bao ti
Bacillus spp. & trang trai chan nuéi bo sita 1a chu4n
bi vé sinh, sat trung cac dau hut sita trude khi vat
stta va han ché tai nhiém Bacillus spp. Tao bao ti
chiu nhiét tir méi truong va kiém soat chung thong
qua viéc ap dung cac hé thong dam bao chat luong
GAP (Good Agricutural Practices) trong chan nuo6i
bo sita néi riéng, trong nong nghiép noi chung va
ap dung GMP (Good Manufacturing Practices)
trong thu hoach, GDP (Good Distribution
Practices) trong van chuyén sita tuoi nguyén liéu
ttr nong trai nuodi bo vé dén nha may san xuat; ap
dung hé thong quan tri chat lwong titt HACCP trd
lén trong san xuat sita tuoi tiét trung va cac san
pham khac tir sita déng thoi ciing can ap dung qua
trinh ly tam tach khudn va vi loc tai nha may.
Trudc khi thue hién qua trinh xtt Iy nhiét sita, viéc
nhan dién Bacillus spp. sinh bao tt khang nhiét co
mat trong sita bo twoi nguyén liéu & cap do trang
trai, hay trong qua trinh van chuyén stta sé gitup
chon ra duoc ché @ xtt ly nhiét sita (nhiét do va
thoi gian) cung v6i viéc bao quan stta & nhiét do

lanh phu hop sé gitip nha may giup tiét kiém chi
phi ning luong va dong thoi gidm dau chan cac
bon, han ché 6 nhiém moi trudng.
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CONTROLLING HEAT-RESISTANT SPORE-FORMING PBacillus TO PRODUCE SAFE
MILK AND TO MINIMIZE CARBON FOOTPRINT
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Summary

In the milk processing industry, the common application of heat methods for milk heat treatment,
such as pasteurization and sterilization to kill target bacteria as Bacillus forming heatresistant
spores and biofilms, producing heat-stable extracellular protease and lipase enzymes in cow’s raw
milk that causes spoilage of milk products to obtain the quality and safety for processed dairy
products. However, the applications of inappropriate heat treatment regimes results in higher
thermal energy consumption and greenhouse gas emissions (Carbon Footprint). In Vietnam,
applying heat to process 1,124.7 million liters of collected raw cow’s milk, preliminary estimated
cost loss is about 3.2 billion VND when processing temperature is 1 degree Celsius higher than
required. Therefore, to eliminate heatresistant spore-forming Bacillus from cow’s raw milk
completely by heat treatment, controlling contamination sources and identifying them to select
the right heat treatment regime will help to produce safe dairy products, to save costs of used
heat energy as well as minimizing of the carbon footprint in the milk production plant in future.

Keywords: Bacillus, heat-resistant spore, carbon footprint, raw milk.
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