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Microbial Rennet Cheese Enzyme Powder cho san xuat phé
mai halal: enzyme dong tu sira dang bot tir vi sinh vat

Nhom Nghién ctru Enzymes.bio - Wellington, New Zealand - June 20, 2026

Microbial Rennet Cheese Enzyme Powder - Halal Certified Cheese Rennet Enzyme la
enzyme dong tu sira dang bot c6 ngudn goc vi sinh vat, dung dé tao khéi dong curd trong san
xudt pho mai. Vé co ché, enzyme thiy phan k-casein trén bé mat micelle casein, lam hé
protein sira mat 6n dinh c6 kiém soat va két tu thanh gel ph6 mai. V&i chirng nhan halal, san
pham pht hop cho cic quy trinh phé mai cin tranh rennet dong vat khong kiém soat halal,

dong thoi van phai dwoc dit trong hé thdng nguyén liéu va san xut halal téng thé [,

Microbial rennet la gi trong cong nghé ph6 mai?

Microbial rennet 1a nhém enzyme doéng tu sira dwoc tao ra tir vi sinh vat, thwong la cac protease c6 kha
nang lam mit 6n dinh casein dé hinh thanh curd. Trong c6ng nghé phé mai, chirc nang chinh cta
rennet khong phai “lam dic” sira theo nghia vat ly don gian, ma 1a kich hoat mot chudi bién ddi protein:
cit x-casein, gidm luc ddy giita cac micelle casein, cho phép calcium va trong tic protein-protein tao

mang gel giit nwéc, chat béo va khoang trong khéi dong 21,

Khéc v&i rennet dong vat truyén thong, von thu tir da day bé hodc dong vat nhai lai non, microbial
rennet khong phu thudc truc ti€p vao nguén mé dong vat. Piéu nay lam cho rennet vi sinh tré thanh
mot lwa chon quan trong trong cac nha may muon giam phu thudc vao nguén nguyén liéu déng vét,
phuc vu dong san phadm vegetarian-friendly, hodc dap (rng yéu cau ton gido nhw halal khi toan bd chubi

san xuat dwoc kiém soat phu hop 31,

San phdm Microbial Rennet Cheese Enzyme Powder - Halal Certified Cheese Rennet Enzyme do
Enzymes.bio cung cip la ch€ phdm rennet vi sinh dang b6t cho khach hang B2B trong ché bién sira va
pho mai. Enzymes.bio dong vai tro nha cung cip thwong mai, khong phai nha san xuit enzyme va
khong phai phong thi nghiém phat trién enzyme; san pham dwoc ban truc ti€p online theo don vi 1 kg,
kém CoA va SDS khi dit hang .
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Vi sao enzyme déng tu sita quyét dinh chat lwong phé mai?

Trong san xuat phd mai, bwéc déng tu la di€ém chuyén pha quan trong nhat: tir sira 16ng thanh gel
casein c6 thé cit, khudy, gia nhiét, ép, mudi va 4 chin. Néu déng tu cham, gel yéu hodc curd dé ve, whey
thoat khong 6n dinh va chit béo c6 thé that thoat; néu thiy phin protein qua manh hodc quéa rong,

pho6 mai c6 nguy co phat trién vi ding, cau triic bé hodc chin khong dong déu 4],
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Rennet vi vy anh hwéng truc ti€p dén ba nhém chi tiéu cong nghé: tdc dd hinh thanh gel, d6 chac cua
curd tai thoi di€m cdt, va mirc proteolysis con ti€p dién trong qud trinh 0. Cing mdt nén sita nhung
thay d6i loai coagulant c6 thé 1am thay d6i kha ndng thoat whey, ham lwong 4m, ciu tric lat cit va cam

nhén vi sau chin; day 1a ly do cic nghién cru gan diy thwdong so sdnh rennet dong vat, rennet vi sinh,

enzyme thwc vat va cac chat dong tu thay thé trong cling boi canh san xuat pho mai 1.

Chit lwong sira nguyén liéu ciing 1a bién s6 1on. Thanh phan protein, chat béo, khoang, tai vi sinh vat
ban dau va mirc xtr ly nhiét déu c6 thé thay doi kha ning tao gel; do d6 rennet tot khong thé bu hoan

toan cho sira nguyén liéu cé tinh dong tu kém. Nghién ctru vé chit lwong sira bo trong nganh sira cho

thdy nguyén liéu dau vao van la nén tang quyét dinh tinh 6n dinh ctia ché bién sau do6 [,
Co ché lam dong sira: tir k-casein dén mang gel curd
Stra chira cac micelle casein gom as-casein, $-casein va k-casein, trong dé k-casein tip trung & bé mat

micelle va tao “l1&p 6n dinh” gitp micelle phan tan trong pha nwéc. Khi rennet dwgc thém vao, enzyme

cit x-casein thanh phan con lai gin trén micelle va doan hoa tan di vao whey; két qua 1a 1&p bao vé bi
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mat, cac micelle khdng con dd lwc ddy dé ding riéng 1é 2],

Sau pha cat enzyme 1a pha két tu. Khi bé mat micelle da bi “I0t” 1&p k-casein 6n dinh, calcium va twong
tac ky nwéc gitip cac micelle casein tién lai gan nhau, két ndi thanh mang ba chiéu. Mang nay gif lai chat
béo sira, mot phan nwéc, khodng va protein, tao khoi dong curd; phan 16ng tach ra la whey, chira

lactose, whey protein, khoang hoa tan va cac peptide hoa tan phat sinh trong qua trinh dong tu 121,

Diém quan trong la rennet khong hoat dong ddc lap. Nhiét do, pH, calcium sdn c6, do acid phat trién
b&i starter culture, mirc xtr ly nhiét cua sira va thoi gian gitr yén sau khi cho enzyme déu anh huwdng
dén hinh thai gel. Acid nhe 1am gidm dién tich bé mit ctia micelle, calcium hd tro lién két giita cac
micelle, con nhiét dd qua thap hoac qua cao déu cé thé lam déng hoc dong tu 1éch khoi muc tiéu cong

nghé (6],

Figure 2. 0| M= 2 = 7t
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Trong rennet dong vat, chymosin 1a enzyme ndéi bat vi cé tinh dic hiéu cao v&i k-casein va it thiy phan

ngoai muc tiéu hon nhiéu protease khac. Rennet vi sinh ciing lam dong sira bang protease, nhuwng mitc

dd dac hiéu, proteolysis phu va hanh vi trong G chin cé thé khac tily ngudn vi sinh va mirc tinh sach cua
ché phdm. Dy la Iy do microbial rennet cin dwgc hi€éu nhw mdt nhém cong nghé, khong phai mot

enzyme don 1é c6 hidu (tng gidng nhau trong moi loai phd mai B1.
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Halal certified rennet: y nghia va gi&i han can hiéu ding

Trong thwc phdm halal, vAn dé khéng chila san phdm cudi cung “khdng chira thit heo” ma con bao gobm
ngudn gdc nguyén liéu, chit ho tro ché bién, vé sinh, trdnh nhiém chéo va tinh pht hop cia toan bd
chudi san xuit. Rennet dong vat cé thé gy phirc tap néu ngudn dong vat, cach giét mé hoic truy xuat
khong dap ng yéu ciu halal; vi viy rennet vi sinh c6 chirng nhin halal thwong 1a Iwa chon thun lgi

hon cho nha san xudt phd mai phuc vu thi trworng Hoi gido [,

Tuy nhién, mdt enzyme rennet dwgc chirng nhan halal khong tw dong lam cho toan bé ph6 mai thanh
phdm tr& thanh halal. Sira, starter culture, chit phu gia, chit chéng tao bot, chdt mau, chat bdo quan,

vat liéu ti€p xuc, vé sinh thiét bi va quan ly kho déu phai phtu hop véi hé théng halal cia nha may. Cac
nghién ctru vé chudi cung rng halal nhdn manh rang thwc hanh halal hiéu qua phu thudc vao quan tri

toan chudi, khong chi vao chirng nhan ctia mot nguyén liéu riéng 1é 7],

Nhu cau thong tin halal cling ngay cang roé hon & nguoi tiéu dung tré va cong dong truwc tuyén, noi
khach hang thwong tim ki€ém nguon goc enzyme, phu gia va quy trinh ché bién trwéc khi chdp nhén san
phidm. Diéu nay khién viéc str dung enzyme dong tu sitra cé chirng nhin halal tré thanh mot yéu té
truyén thong ky thuat quan trong, mién 1a thong tin dwoc trinh bay chinh xac va khdng phéng dai pham

vi chirng nhan 1,

Figure3. S=4d 2|, 0|4 = 2
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D3&i véi san phdm sira 1én men va phd mai, cAc nguyén tic halal con giao thoa vé&i ki€ém soat vi sinh, an

toan thwc phdm va tinh nhit quan cong thirc. Tai liéu vé san xut sira chua halal va kosher cho thiy

nganh sira cin xem xét dong thoi nguon enzyme, culture, phu gia va diéu kién san xuat; logic nay cling
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ap dung cho phé mai dung microbial rennet [°],
So sanh microbial rennet v&i cac nguén rennet khac

Bang dwdi diy tom tit cAc nhém chit dong tu sira thwong gip trong nganh phd mai. Muc tiéu khong
phai xép hang tuyét d6i, ma la lam ro co ché lwa chon theo ngudn gdc, hanh vi proteolysis va yéu cau

thi trwong.
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Cac nghién ctru vé chat dong tu tir thwe vat nhw hoa ké, qua sung dau hodc Pergularia tomentosa cho
thiy nhiéu nguén enzyme c6 kha ning lam dong sira, nhwng hiéu &ng 1én két ciu, héda ly va cdm quan

"

c6 thé rat khac nhau. Piéu nay cliing c6 mot diém thwec té: “c6 kha ndng déng tu” chwa di; enzyme phai

tao curd phit hop véi quy trinh va phong cach phdé mai muc tiéu 191,

Microbial rennet dirng & vi tri trung gian hiru ich: it phu thudc vao dong vat hon rennet truyén thong,
quen thudc hon véi san xuat cong nghiép so véi nhiéu enzyme thwe vat méi, va c6 thé dap ing thi
trworng halal khi chirng nhan va chudi cung ing phu hop. Cac danh gia vé tinh bén vitng va an toan

trong san xuat ph6 mai ciing cho thiy loai rennet dwoc chon cé thé anh hwéng dén ca hiéu qua cong

nghé va kha nang chdp nhan thi truong Bl
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Ung dung trong cac dong phé mai

Phé mai tuoi va phd mai mém

Vé&i ph6 mai twoi hodc ph6 mai mém, muc tiéu thwong la curd min, gitv 4m tot, vi sach va quy trinh
ngan. Microbial rennet phu hop vi yéu ciu t chin khong qua dai, nén rui ro tich liiy peptide dang
thwong dé quan Iy hon so v&i phd mai G kéo dai. Trong cac nghién ctru vé phd mai phat trién bang
rennet tir nguon vi sinh hodc tw nhién, chit déng tu dwoc danh gia thong qua kha ning tao gel, dic tinh

vi sinh va chat lwong thanh pham chit khong chi qua tdc do dong ban dau 61,

Figure 4. &
ML= A

D6i véi cottage cheese hodc cdc dong curd twoi, hé vi sinh va lwa chon rennet/leaven cé thé anh hudng
dén chi tiéu vi sinh, ciu tric va kha nang bao quan. Diéu nay dic biét quan trong vi san phim twoi

thwong c6 thoi gian chin ngin, dd 4m cao va nhay véi sai léch vé sinh hoic acid héa [,

Ph6 mai ban ctrng va phd mai 0 ngan dén trung binh

O ph6 mai ban cirng, rennet phai tao curd du chic dé cit va thoat whey nhung van dé lai d6 4m phu
hop cho qué trinh chin. Microbial rennet c¢6 thé dap rng nhém san phdm nay néu dwoc tich hop ding
vOi starter culture, nhiét do, mirc acid va cong doan niu curd. Cac nghién ctru so sanh cac loai rennet
trong san xuat ph6 mai cho thay thay d6i chat dong tu c6 thé lam thay doi tinh chat héa ly va két cau,

do dé lwa chon enzyme can gin v&i sdn pham cu thé 11,
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Trong qua trinh 4, proteolysis la con dao hai lu@i. Mot mitc thiy phan protein vira phai gidp phé mai
mém dan, ting d6 tan chdy, phat trién vi umami va hwong chin; nhwng thiy phin qua rong cé thé tao
peptide ding. V&i microbial rennet, di€m cin chi y 1a mic protease phu con lai va cach enzyme tiép tuc

hoat dong sau khi curd da hinh thanh B,

Ph6 mai halal, vegetarian-friendly va san pham cho thi trwéng dic thu

D48i v&i sdn phdm nhidm dén ngudi tiéu dung Hoi gido, enzyme ddng tu 1a mot trong cac thanh phan dé
bi dit cAu héi vi rennet truyén théng gan véi dong vat. Microbial rennet c6 chirng nhan halal gitip gidm
md&i lo nay, nhit 1a khi nha may c6 hé thong kiém soat nguyén liéu, vé sinh va truy xudt phu hop. Nghién
clru vé vai tro ctia fatwa halal va nhan thirc X3 hoi cho thdy quyét dinh mua cia nguoi tiéu dung cé thé

chiu anh hwéng dang ké bdi niém tin vao tinh halal va théng tin dwoc cung cap 121,

s oot
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boi v&i vegetarian-friendly cheese, microbial rennet ciing 1a lwa chon pho bién vi khdng dung enzyme

chiét tir da day dong vat. Tuy nhién, nha san xuit van can phan biét giita “kh6ng dung rennet dong vat”
va cac tuyén bd rong hon nhw vegan, vi phd mai siva van c¢6 ngudn gdc tir sira ddng vat; cach ghi nhin

phai phi hop vé&i cong thitc thue té va quy dinh thi trwong B,
Dang bot: y nghia van hanh trong nha may ph6 mai
Dang bot gitip enzyme dé vin chuyén, thuan tién lwu kho va phu hop vé&i cdc nha may can quan ly

nguyén liéu khé trong bao bi kin. V&i enzyme, diém trong yéu 1a han ché 4m, nhiét va ti€p xic kéo dai

v moi tredrng mé vi cac yéu td nay c6 thé lam gidm tinh 6n dinh theo thoi gian. Khi sit dung trong bon
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stra, dang bot thwong cin dwgc phén tin déu trudc khi dwa vao quy trinh dé tranh vung tip trung

enzyme cuc bd trong khéi sira 2],

Trong van hanh, microbial rennet thwong dwoc thém sau khi siva da dwoc chuin bi theo cong thirc:
chuin hoéa thanh phén, x Iy nhiét néu co, ha vé diéu kién tao curd, bo sung starter culture va phat
trién acid ban dau tuy loai phé mai. Sau khi enzyme dwoc tron déu, sira cin dwoc gitt yén dé gel hinh

thanh; khudy manh hoic di chuyén bon qua sé'm cé thé pha mang casein non va lam curd yéu 61,

Thoi diém cat curd phai dwa trén do chic va tinh dan hoi cta gel, khong chi dwa trén dong ho. Néu cit
qua sém, hat curd dé v&, that thoat chit béo va protein vao whey; néu cit qua mudn, hat curd c6 thé
gitr Am khac dw kién va dnh hwéng ciu tric cudi cung. Vi viy, enzyme dong tu sira phai dwoc xem nhw

mot phan clia hé théng gbm sita, acid, calcium, nhiét va thao tac co hoc 131,
Tac dong dén hiéu suat, két cdu va huong vi

Hiéu suat ph6 mai phu thudc vao lwgng casein va chat béo dwoc giir lai trong curd, mirc thoat whey, do
4m cudi cung va tdn thit trong qua trinh cat-khudy-ép. Rennet 4anh huéng dén hiéu suit thong qua do

chic gel va kich thwéc hat curd sau cit: gel yéu c6 thé 1am ting hat min that thoat vao whey, trong khi

gel qua chit hodc thao tac khong phit hop cé thé lam thoat &m qua mitc 2],

Figure 6. X| = R =0 M= =H| &l 272 Bt L =A=5l0, glHE 1
EA 244MZ 5, 20| 258 B0l Y95 =F 5l 7= " Sl =2
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Két cdu phé mai chiu &nh hwdng béi cd mang protein ban dau va bién do6i sau d6. Trong ph6 mai twoi,
mang casein quyét dinh d6 min, dd tAch nwéc va cdm gidc miéng; trong phd mai 1, proteolysis ti€p dién
1am protein bi cit thanh peptide va amino acid, giip c4u tric mém hon va hwong vi phttc tap hon.

Microbial rennet c6 thé gép phan vao qud trinh nay, nhwng mirc déong gép thay ddi theo loai enzyme va

quy trinh B,

Vi dang la van dé ky thuat thuong dwoc nhac dén khi diing protease cé tinh dac hiéu thap. Peptide ky
nuéc sinh ra tlr casein, ddc biét khi tich liiy trong ph6 mai 0 dai, c6 thé tao cAm giadc dang. Diéu nay
khong c6 nghia microbial rennet luén gy dang; dung hon, n6 nhdn manh nhu ciu can bang gitra kha

ning dong tu manh va mic proteolysis phu dwoc kiém soat 41,

H6 so cdm quan cudi cung con phu thudc vao starter culture, vi khudn phu trg, mudéi, d6 4m, nhiét d6 a
va thoi gian chin. Cac cach ti€p cin hién dai nhw mé hinh héa dir liéu trong lam phé mai cling phan dnh
thwc t€ rang chit lwong thanh phidm 13 két qué da bién, khong thé quy toan bd cho mot thanh phan

enzyme duy nhat [131,
Khi nao microbial rennet la lwa chon hop ly?

Microbial rennet dac biét hop ly khi nha sdn xuit cAn enzyme dong tu sira khong dwa trwc ti€p vao
ngudn da day dong vat, mudn hd tro tuyén bo halal hodc vegetarian-friendly, hodc cAn mdt ché phdm
phu hop véi quy trinh phd mai c6ng nghiép 6n dinh. Trong béi canh chi phi, dao dirc nguén nguyén
liéu va yéu ciu thi tredrng ngay cang da dang, chit dong tu thay thé da tré thanh mot phin binh thwong

ctia nganh phd mai chit khong con 1a Iwa chon ngoai 1é 31,

Figure 7. 0|42 W2 ZHE HE 4T Q8 227t Bagh A8 A=, o
Az, AR B K| x0) e 4 QUCk,
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San pham cling pht hop v&i cic nha may phat trién ph6 mai twoi, mém hodc ban cirng noi yéu ciau
chinh 14 tao curd 6n dinh, vi sach va quy trinh dé l3p lai. V&i cAc dong phé mai U rat dai, nha san xuit
thworng cin danh gia ky tic dong clia rennet dén proteolysis va cdm quan, vi thoi gian chin dai cé thé

khuéch dai khac biét nhé trong hoat tinh protease ban dau 111,

Véi thi tredng halal, loi ich thuce té cia microbial rennet khdng chi niam & nguén gdc vi sinh, ma con &
kha nang don gidn h6a ciu chuyén truy xuit enzyme. Tuy nhién, tinh halal cia phé mai thanh phdm

van phai dva trén toan bd cong thirc va thwe hanh san xuit, bao gdm vé sinh, phan tich nguyén liéu va

kiém soat nhiém chéo theo hé théng ctia doanh nghiép 11,
Vai tro clia Enzymes.bio trong chudi cung &ng enzyme B2B

Enzymes.bio cung cip Microbial Rennet Cheese Enzyme Powder - Halal Certified Cheese Rennet
Enzyme cho khach hang B2B qua kénh ban truec ti€p online theo don vi 1 kg. Cach trinh bay phu hop
nhat la xem Enzymes.bio nhw mot nha cung cip thwong mai giip doanh nghiép ti€p cin enzyme rennet
vi sinh dang b6t, khéng mo ta cong ty nhw nha san xuit, don vi lén men hoac phong thi nghiém kiém

nghiém .

Khi dit hang, CoA va SDS dwoc cung cip kém theo dé hd tro lwu hd so chit lwong va an toan trong boi
canh str dung cong nghiép. CoA gitip doanh nghiép ddi chiéu 16 hang véi théng tin chit lwgng di kem,
con SDS hé tre quan ly an toan héa chit, bdo quan, thao tic va dao tao ndi bd theo hé théng an toan

clia nha may .

Noi dung ky thuit vé enzyme nén dwoc dung nhw nén tdng hiéu co ché va pham vi tng dung, khéng
thay thé cho quy trinh san xuit da dwoc xac nhén trong tirng nha may. Vé&i pho mai, thay ddi rennet cé

thé kéo theo thay d6i vé curd, do 4m, thodt whey va cdm quan; vi vy moi diéu chinh phai dwoc tich

hop vao hé théng cong nghé sira hién cé ctia doanh nghiép 131,
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Két ludn: enzyme rennet vi sinh halal cho phé mai hién dai

Microbial Rennet Cheese Enzyme Powder la enzyme dong tu sira c6 nguon goc vi sinh vat, dung dé
chuyén sira thanh curd théng qua thiy phén k-casein va két tu micelle casein. Dy 1a mot céng cu cong
nghé quan trong trong san xuat pho mai, dic biét khi doanh nghiép can lwa chon khong dwa truc tiép

vao rennet dong vat va cé yéu cau halal trong chudi nguyén liéu 21,

Gi4 tri ctia sdn phdm nam & sw két hop gitra chirc nang ddng tu, dang bot thuln tién cho vin hanh, va
chirng nhan halal h6 tro cAc dong phé mai phuc vu thi treorng dac thi. D vay, chit lwong phd mai cudi
cung van phu thudc vao sira nguyén liéu, starter culture, pH, calcium, nhiét do, thao tac curd va thoi

gian ; microbial rennet nén dwoc danh gid nhw mét thanh phan trong toan b hé thong ché bién,

khéng phai yéu t6 duy nhat quyét dinh thanh pham [,

Enzymes.bio cung cip san phdm nay cho rng dung B2B theo don vi 1 kg qua kénh online, kém CoA va
SDS khi dit hang. V&i cach st dung phu hop, rennet vi sinh halal c6 thé hé tro nha san xuit tao pho

mai n dinh hon vé mat cong nghé, rdé rang hon vé mat nguén enzyme, va pht hop hon véi nhu ciu thi

truong halal cling nhw cac san pham tranh rennet dong vat [1,
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Pat mua Microbial Rennet Cheese Enzyme Powder - Halal Certified Cheese Rennet
Enzyme truc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén cra hang
cua chung tdi — thanh toan truc tuyén va chung tdi sé xir ly don hang. Méi don hang déu kém

Chtrng nhan Phan tich va Bang Dir liéu An toan.

Mua Microbial Rennet Cheese Enzyme Powder - Halal Certified Cheese Rennet Enzyme >

Tai liéu tham khao

DPwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cap mé, déu duoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dn trong bai lién két dén day.
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