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Food Grade A-Acetolactate Decarboxylase cho kiém soat
diacetyl trong bia va dé uéng lén men

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

Food Grade A-Acetolactate Decarboxylase (ALDC, a-ALDC) 12 enzyme ho tro ché bién
dung dé chuyén tién chit a-acetolactate thanh acetoin, nho d6 1am gidm con dwong hinh
thanh diacetyl giy mui bo trong bia va d6 uéng malt. Trong san xuét bia, diém manh cda
ALDC 12 can thiép sém vao tién chat ctia 16i hwong, thay vi chi kéo dai thoi gian u chin dé
diacetyl tw gidm sau khi da xuit hién. Enzymes.bio cung cp sdn phdm nay trwc tié€p online
theo don vi 1 kg, kém CoA va SDS khi dat hang; Enzymes.bio 1a nha cung cap, khong phai nha
san xuat hay phong thi nghiém.

Food Grade A-Acetolactate Decarboxylase la gi?

A-Acetolactate Decarboxylase, thuwong viét la ALDC hodc a-ALDC, la enzyme xic tac phan rng khi
carboxyl cia a-acetolactate dé tao thanh acetoin va carbon dioxide. Trong bdi canh bia, d6 uéng malt
c6 con va mot so quy trinh 1én men trwéc chwng cit, phan &ng nay co gia tri vi a-acetolactate ciing la
tién chat c6 thé tw phat chuyén thanh diacetyl, hop chit carbonyl tao cdm gidc bo, keo bo hodc kem bo

khéng mong muén & nhidu san phdm cé hd so hwong “sach” [,

Vé mat cong nghé, ALDC khong phai chat tao hwong va cling khéng “che” mui diacetyl. Enzyme nay lam
thay d6i hwéng chuyén hda cia tién chit: thay vi dé a-acetolactate ti€p tuc theo dwong oxy héa khong
enzyme dé tao diacetyl, ALDC dwa n6 sang acetoin, mot san phdm thwong it gdy vin dé off-flavour hon
trong &ng dung bia. Co ché nay gii thich vi sao ALDC dwgc xem 1a processing aid trong quy trinh, ch

khéng phai phu gia nhidm stta 16i cdm quan & cudi day chuyeén [,

San phdm Food Grade A-Acetolactate Decarboxylase trén Enzymes.bio dwoc dinh vi cho nganh bia va
ché bién d6 udng lén men. Trang san phdm mo td ALDC nhw enzyme dung dé gidm hinh thanh diacetyl
bang cach chuyén a-acetolactate thanh acetoin, ddng thei néu hinh thitc cung cip theo don vi 1 kg va

huwéng dan lwu trir pht hop véi ché phdm enzyme thuc phim .
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Vi sao diacetyl 1a di€ém nghén trong san xuat bia?

Trong 1én men bia, diacetyl thwong khéng dwoc tao ra truc ti€p nhw mot muc tiéu cia ndm men. Tién
chit quan trong la a-acetolactate, mot chit trung gian lién quan dén sinh tong hop acid amin mach
nhanh, dac biét la valine. Mot phin a-acetolactate ¢ thé ro ri ra ngoai t€ bao nim men; trong moi

truong bia, né trai qua qua trinh oxy héa va khir carboxyl tw phat dé tao diacetyl [,

Diacetyl 1a vin dé vi chi mét lwong nho ciing cé thé 1am léch ho so cdm quan cda cac dong lager,
pilsner, bia nhe, hard malt beverage hoic bat ky san phdm nao cin nén hwong trung tinh. &’ cac phong
cach bia c6 do ester thip va hwong malt/hop tinh t&€ mui bo dé ndi bat hon so vé&i bia ddm, bia chua
hodc bia c¢6 hwong liéu manh. Vi vay, kiém soat diacetyl khong chi la chuyén “dat hay khéng dat” vé

phén tich ndi bd; né anh huwdng truc ti€p dén do6 nhit quan cdm quan cda thwong hiéu.

Cach kiém soat truyén thong 1a kéo dai giai doan diacetyl rest, maturation hoic conditioning. Logic
cia phwong phap nay l1a dé diacetyl hinh thanh tir a-acetolactate, sau d6 nAim men con hoat dong sé
hap thu va khir diacetyl thanh acetoin roi tiép tuc thanh 2,3-butanediol. Tuy nhién, khi phu thudc chu
yéu vao thoi gian 4, nha san xuat phai chip nhén tank bi chiém dung ldu hon, ké hoach san xuit kém

linh hoat hon va rui ro bién déng gitra cic mé cao hon néu strc khoe men, nhiét dd hodc thanh phan

dich nha thay dai 1.

Figure 1. ALDC tic dong |én a-acetolactate & giai doan trwdc khi diacetyl hinh
thanh bang cach chuyén tién chat nay thanh acetoin va carbon dioxide.

ALDC gidi quyét nit that ndy & bwéc sém hon. Thay vi doi tién chit chuyén thanh diacetyl roi méi xir 1y,
enzyme lam gidm lwong tién chat cé thé di vao dudng tao diacetyl. Pay 1a ly do ALDC dwoc dung rong

rdi trong chién lwgc “giam diacetyl ngay tir nguén” & nganh bia hién dai, ddc biét khi nha may muén rut
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ngan thoi gian G chin ma van giit hd so hwong sach .
Co ché hoat ddng: chuyén hwéng a-acetolactate trwdc khi tao diacetyl

C6 thé md ta vai tro cia ALDC bang hai con dwdrng canh tranh:

¢ Con dwong khong mong mudn: a-acetolactate — diacetyl - acetoin — 2,3-butanediol

e Con dwong c6 ALDC: a-acetolactate — acetoin + CO,

Trong con dworng thir nhat, bwdc a-acetolactate thanh diacetyl 1a qua trinh tw phat, phu thudc vao diéu
kién mdi trerong nhw nhiét dd, oxy hoa tan, thoi gian va thanh phén nén bia. Khi diacetyl da hinh thanh,
viéc gidm no6 phu thudc vao kha nang trao doi chit con lai cia nAm men, nhit1a & cudi lén men khi men

c6 thé da suy giam hoat lwc hodc bi anh hwéng béi ethanol va lanh héa 21,

Trong con dwong thir hai, ALDC xtc tic trwc ti€p phan (rng khir carboxyl ciia a-acetolactate thanh
acetoin. Diéu quan trong la enzyme khéng cin “biét” diacetyl da c6 mat hay chwa; n6 hoat dong trén
tién chit a-acetolactate. Vi vay, hiéu qua cong nghé t6t nhat thwong dat dwoc khi enzyme hién dién

trong giai doan ma a-acetolactate dang dwoc tao ra hodc vira xuat hién trong mdi trwedrng 1én men 1,

Cé4c nghién ctru trén vi sinh vat cling ciing cd vai tro trung tAm ctua ALDC trong can bang o-
acetolactate /diacetyl. Khi hoat tinh a-acetolactate decarboxylase bi bit hoat & Lactococcus lactis subsp.
lactis biovar diacetylactis, sw hinh thanh a-acetolactate va diacetyl thay déi dang ké, cho thiy enzyme
ndy 1a diém diéu tiét quan trong clia nhanh chuyén héa tao hop chat diketone 1. Cac nghién ctru vé
dong chuyén héa glucose/citrate & ching c6 ALDC suy gidm ciing cho thay viéc thay déi hoat tinh
enzyme c6 thé lam dich chuyén dong carbon qua cic san phdm nhw a-acetolactate, diacetyl, acetoin va

2,3-butanediol I,

O quy mé céng nghiép, y nghia thuwc t& ctia co ché nay 1a ALDC tic ddong vao nguyén nhan héa sinh
cia mui bo, khdng chi vao triéu chirng cdm quan. Néu mdt mé bia di tich lily diacetyl do men yéu,
nhiém tap, oxy héa hodc xir Iy nhiét khong pht hop, ALDC khong nén duoc hiéu 1a cong cu “khir
diacetyl da c6 sdn”. Vai tro hop 1y nhat clia enzyme 13 gidm nguon tién chat dé han ché lwvong diacetyl

md&i hinh thanh trong qua trinh 1én men va u chin.
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Bang chirng khoa hoc va bdi cdnh an toan thwc pham

Tir nghién ctru gene dén trng dung trong ndm men bia

ALDC di dwoc nghién ctru tir kha sé'm trong bdi canh rat ngin qué trinh san xudt bia. Nghién ctru vé
bi€u hién gene a-acetolactate decarboxylase tir Enterobacter aerogenes trong nim men bia cho thay
moi quan tAm lau dai cia nganh v&i viéc dwa hoat tinh ALDC vao hé 1én men nham gidm hinh thanh
diacetyl [21. Mot hwéng nghién ctru khéc tich hop trinh tw gene lién quan vao ndm men bia dé tao hoat

tinh ALDC, phan anh cach tiép can di truyén nhim giam ganh ning 4 chin truyén théng 31,

Figure 2. Nguy co hinh thanh diacetyl phat sinh qua quad trinh thai tién chat, chuyén
d8i hdéa hoc va sy lam sach phu thudc thoi gian cia ndm men, trong khi ALDC can

thiép trudc khi hgp chat gdy mui khéng mong mudn nay tich tu.
Nhirng nghién ctru nay khéng cé nghia la moi nha may can dung nim men bién déi hodc thay doi ching
1én men. Ching quan trong vi chirng minh muc tiéu héa sinh—chuyén a-acetolactate thanh acetoin—Ia
hop Iy va c6 thé tic ddng dwec. Vi phan 1on ng dung thwong mai, b6 sung ché phdm ALDC nhu mot

enzyme ho trg ché bién 13 cach ti€p can don gidn hon so véi thay d8i hé gidng men hoic thiét ké lai

toan bd nén tang 1én men.

Nguén vi sinh va dic tinh enzyme

ALDC khong chi xuit hién trong mot loai vi sinh vt duy nhit. Cac nghién ctru trén vi khuin lactic nhw

Lactococcus lactis va Streptococcus thermophilus cho thiy enzyme nay tham gia dang ké vao diéu hoa

cac chat trung gian lién quan dén diacetyl va acetoin trong 1én men thwc pham (61, Pigu dé giai thich vi
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sao ALDC dwoc nghién cru trong nhiéu b6i canh: tir bia, sdn phdm sira 1én men dén san xuat hoa chat

nén nhw acetoin hodc 2,3-butanediol.

Vé ciu tric, ALDC ciling da dworc tinh sach va két tinh d€ phuc vu nghién ctru tinh thé hoc, cho thay
enzyme nady c6 da mirc d6 quan tAm khoa hoc dé dwoc khdo sat & cip do protein. Cc nghién ciru nhw
vy khong truc ti€p néilén hiéu qua ctia mot ché phdm thwong mai cu thé, nhwng giip cling c6 hiéu
biét rang ALDC 1a mot protein enzyme c6 chirc ning xuc tac xac dinh, chir khong phai mot “hdén hop bi

truyén” chi duwoc mo ta bang kinh nghiém san xuat 71,

Mot s6 nghién ctru ky thuat protein con tip trung cai thién dd 6n dinh acid ctia ALDC, chang han thay
déi cic gbc amino acid kiém sang acid & enzyme c6 ngudn gdc Staphylococcus aureus khi biéu hién
trong Bacillus subtilis. Hréng nghién clru nay cé y nghia vi nhiéu nén thwec phdm va d6 uéng 1én men cé
pH thap; kha nang duy tri hoat tinh trong mdi trwedrng acid 1a yéu t6 anh hwéng dén hiéu qua wng dung

ctia enzyme @I,
Panh gia quan ly va an toan

Tai Hoa Ky, FDA da ban hanh quy dinh cho phép st dung ché pham enzyme a-acetolactate
decarboxylase c6 ngudn goc tir hé san xuit Bacillus subtilis tai t6 hop mang gene tir Bacillus brevis nhw
chit hd tro ché bién trong san xuit dd uéng malt cé con va rigu chung cit, véi nguyén tic dung & mirc
can thiét dé dat hiéu qua cong nghé 1. Day 13 mot diém tham chiéu quan trong vi né lién két muc dich

cong nghé v&i bdi canh an toan cia enzyme trong thwe pham.

O chau Au, EFSA da cong bd cac danh gia an toan d6i véi enzyme acetolactate decarboxylase tir cac
chung vi sinh vat san xuat khac nhau, bao gém Bacillus licheniformis bién déi gene va Bacillus subtilis
bién doi gene trong ho so enzyme thuc phdm. Cac danh gid ndy khong nén dwoc dién giai 1a chirng
nhin cho moi sdn phdm ALDC trén thi trwong, nhwng ching cho thdy nhém enzyme nay da dwoc xem

xét trong khung danh gia an toan thwe phdm hién dai 1.
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Figure 3. XU ly ALDC mang tinh phong nglra khac v&i cach quan ly diacetyl truyén

khtr diacetyl & giai doan sau.

théng vi né 1am gidm lwgng a-acetolactate thay vi chi dya vao qud trinh ndm men

Mot danh gia EFSA gan diy hon vé acetolactate decarboxylase tir ching Bacillus subtilis DP-Ezz65 cling

tiép tuc phan dnh sw quan tim quan ly doi véi ngudn san xuat, dic tinh enzyme, tap chit lién quan va

muc dich st dung trong thwc phdm. Vé&i khach hang B2B, y nghia thwc t€ 1a cAn phan biét giira “bang

chirng chung vé nhoém enzyme” va tai liéu 16 hang cu thé nhw CoA, SDS dwoc cung cip khi dit hang

So sanh ALDC v&i cac cach kiém soat diacetyl khac

Cach tiép can

Diacetyl rest /
maturation truyén

théng

B6 sung ALDC trong

giai doan Ién men

Chon/chinh ching
men c6 hoat tinh
ALDC

Piém tac dong chinh

Doi diacetyl hinh thanh roi
dé ndm men khir tiép

Chuyén o-acetolactate
thanh acetoin trwdc khi

tao diacetyl

Tao hoat tinh ALDC ngay
trong hé vi sinh |én men
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Loi ich thwc té

Khéng can bd sung enzyme;
phu hop quy trinh c6 dién

Giam ngudn tién chat
diacetyl; ho tro rut ngén U
chin; dé tich hop vao quy
trinh hién cé

Cé thé giam diacetyl tir bén
trong hé 1én men; da duoc
nghién ctu trong ndm men
bia

[10]

Gidi han can hiéu ding

T6n thoi gian tank; phu thudc
strc khde men, nhiét do va bién

dong mé

Khdng phai giai phap khir
diacetyl d3 hinh thanh; can téi

uu theo nén bia va quy trinh

Lién quan dén quan ly gidng,
chap nhan thj trudng va kiém

soat di truyén !
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Cach tiép can Piém tac dong chinh Loi ich thuc té Gidi han can hiéu dung

Ki€ém soat dinh Giam diéu kién lam ting L ' . Kho loai bd hoan toan ri ro
- . - . R Can thiét cho moi quy trinh ) . x
duwdng, oxy va tién chat hoac lam cham bia &n dinh diacetyl néu a-acetolactate van
! . ia on din e
nhiét do hap thu diacetyl tich lGy

Béng trén cho thiy ALDC khong thay thé toan bé quan tri 1én men. NAm men khoe, ki€m soat nhiét do,
oxy, dinh duérng va vé sinh van 1a nén tang. Tuy nhién, ALDC c6 loi thé riéng vi tic dong truc ti€p vao
tién chat a-acetolactate, nho d6 gidm ap lwc phai dung thoi gian maturation nhw cong cu kiém soat duy

nhat [,
U'ng dung trong bia lager, ale sach va d6 uéng malt

Bia lager va pilsner

Lager, pilsner va cac dong bia sing mau thwong la tng dung dién hinh cia ALDC vi cidc sdn pham nay
doi héi hd so hwong sach, it ester va it hgp chat bo. Khi nén hwong manh, diacetyl dé bi ngudi udng
nhan ra hon. ALDC gitp gidm kha nang hinh thanh diacetyl ngay trong qua trinh 1én men, qua d6 hé
tro 6n dinh cAm quan va rat ngan thoi gian cho truede khi loc, ddng gdi hodc chuyén budc xir Iy tiép
theo .

Trong nha mdy c6 lich 1én men day, viéc gidm phu thudc vao giai doan u chin kéo dai c6 thé cai thién
vong quay tank. Loi ich nay ddc biét ro khi cing mot hé thong tank phai phuc vu nhiéu SKU hodc nhiéu
mé lién tuc. Tuy vy, mirc do rat ngdn thoi gian thwe t€ phu thudc vao cong thirc, chliing men, thiét ké

tank, nhiét d6 1én men va tiéu chuin giai phéng san phdm cua tirng co so.

Ale c6 hé so huong trung tinh

Khong chi lager méi quan tAim dén diacetyl. MOt s6 dong ale hién dai, blonde ale, cream ale, Kolsch-
style, non-hop-forward ale hoac d6 uéng malt nén trung tinh cting cin han ché mui bo. Véi cic san
phim nay, ALDC c6 thé dwoc cAn nhac khi muc tiéu 1a gidm bién dong gitra cAc mé, dic biét néu thoi

gian san xuit ngan hoic quy trinh lanh héa sém khién nim men c6 it thoi gian xir ly diacetyl.

DPiém cin lwu y 1a nhiéu dong ale cé ester hodc hop chat hop noi bt hon lager, nén loi ich cdm quan
cia ALDC c6 thé kh6 nhén ra néu diacetyl khong phai di€ém nghén chinh. Trong trwong hop dé, gia tri
clia enzyme nam nhiéu hon & tinh nhit quan quy trinh va gidm rai ro 16 hang, thay vi tao ra khac biét

huwong vi dé thiy trong tirng mé.
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Figure 4. Cac nghién clru trong san xuét bia Uing hé viéc sir dung hoat tinh ALDC
trong qua trinh 1&n men dé gidm con duong dan dén diacetyl.

D6 udng malt c6 con va nén 1én men trwdc chwng cat

Quy dinh ctia FDA néu ré b6i canh str dung a-acetolactate decarboxylase trong san xuit alcoholic
malt beverages va distilled liquors. V&i d6 uéng malt c6 con, logic tng dung twong tw bia: gidm tién

chat diacetyl dé giit nén hwong sach va han ché thoi gian cho [,

Trong quy trinh rwgu chung cat, ALDC cin dwgc nhin nhin thin trong hon. Giai doan 1én men tao nén
hop chit bay hoi trwdc khi chwng cit, nhung tic dong cdm quan sau cung con phu thudc vao thiét bi,
diéu kién chwng c4t, cat phan doan va xtr Iy sau chwng cit. Vi vy, ALDC c6 thé 1a mot cong cu ki€m soat
tién chat carbonyl trong nén 1én men, nhwng khéng nén dwoc mé ta nhw giai phap toan dién cho moi

van dé mui cia rwou thanh pham.

Cac yéu td anh hudng dén hiéu qua ALDC trong quy trinh

Théi diém bd sung

Vi ALDC tic dong 1én a-acetolactate, thoi di€m hop ly nhét la khi tién chit nay c¢6 kha nang dwoc tao ra.
Trong bia, d6 thwong la giai doan 1én men chinh hodc thoi di€ém da sém dé enzyme tiép xic voi a-
acetolactate trwdc khi phan 1én tién chit chuyén thanh diacetyl. Néu b sung qua mudn, khi diacetyl da
tich liy dang ké, enzyme khong thé ddo ngwoc hoan toan van dé vi co chit muc tiéu ciia n6 khéng con
la diacetyl.
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Cach tiép cin nay phu hop véi co ché dwoc mo ta trong cac ho so quan ly: a-ALDC chuyén a-
acetolactate thanh acetoin, qua dé tranh hinh thanh diacetyl thay vi xtt Iy truc ti€p diacetyl da ton tai 1.
Vi vy, trong thiét k&€ quy trinh, ALDC nén duogc dit & vi tri “phong ngira” hon 1a “khac phuc”.

Nén bia, pH va nhiét do

Hiéu qua enzyme phu thudc vao méi trwong. pH, nhiét dg, ethanol, ion kim loai, protein, polyphenol va
thanh phan dich nha déu c6 thé anh hwdng dén ciu tric hodc kha ning ti€p cin co chit ctia enzyme.

Cac nghién ctru cai thién d6 6n dinh acid ciia ALDC cho thiy pH 1a mét bién quan trong trong thuec

pham va do uéng 1én men, noi moi trworng thwong cé tinh acid hon so véi dieu kién trung tinh 111,

biéu nay khong cé nghia la moi mé bia can thay d6i pH hodc nhiét dé chi dé phuc vu ALDC. Thuc té,
enzyme thuong dwoc dung nhw mét cong cu tich hop vao quy trinh hién cd. Tuy nhién, néu cing mot
mirc b6 sung cho két qua khac nhau gitra cidc dong bia, nguyén nhan c6 thé ndm & nén san pham, téc
dd 1én men, chiing men hodc diéu kién tiép xtc clia enzyme, ch khong nhit thié€t do ban than enzyme

“hoat dong hodc khong hoat dong” theo nghia tuyét doi.

Figure 5. ALDC dac biét phu hop vai cac qua trinh [én men tao huong vi sach nhw
lager, pilsner, light lager, bia phong cach kélsch, ale sach va cac d6 uéng khac noi
hwong bo 13 diéu khdng mong muén.

Ching ndm men va sirc khée men

ALDC gitp gidm tién chat diacetyl, nhung nAm men van déng vai trd trung tAm trong toan b can bang
hwong. Chiing men khac nhau tao a-acetolactate & mirc khac nhau; strc khde men, khd nang hip thu

diacetyl va nang lwc khir carbonyl cling khac nhau. Cac nghién ctru biéu hién ALDC trong nim men bia
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phan 4nh chinh méi lién hé giitra hoat tinh enzyme, chuyén h6a nAim men va muc tiéu rut ngan

maturation 3,

Do dé6, néu men bi stress nghiém trong, thi€u dinh duéng, nhiém tap hodc bi lanh héa qua sém, ALDC
c6 thé gidm mot phan rui ro tir a-acetolactate nhwng khong thay thé dwoc quan tri men. No6i cach khac,

ALDC la cong cu chuyén biét cho tién chit diacetyl, khong phai “bdo hiém” cho moi sai léch 1én men.
Vai tro cua acetoin va tuyén 2,3-butanediol

Khi ALDC chuyén a-acetolactate thanh acetoin, sdn phdm acetoin c6 thé tiép tuc tham gia cAn bang khir
trong hé 1én men. Trong nhiéu vi sinh vat, acetoin va 2,3-butanediol ndm trong mdt nhanh chuyén hoa
lién quan dén diéu hoa redox va phan b6 carbon. Cac nghién ctru san xuit 2,3-butanediol bang

Klebsiella pneumoniae da str dung viéc ting biéu hién acetolactate synthase, a-acetolactate

decarboxylase va butanediol dehydrogenase dé ddy dong chuyén héa qua tuyén nay 121,

Twong tu, ky thuit hda Corynebacterium glutamicum dé san xuit 2,3-butanediol cling cho thay ALDC la
mat xich quan trong trong dudng chuyén a-acetolactate thanh acetoin roi ti€p tuc thanh 2,3-butanediol.
Du béi canh nay la cong nghé sinh hoc cong nghiép chir khong phai bia, né gitip 1am ro vi tri sinh héa

ctia ALDC trong mang chuyén héa C4 131,

V&i bia, di€ém can nhé khong phai la toi da héa acetoin hay 2,3-butanediol, ma 1a tranh tich liy diacetyl
& mirc gay 16i hwong. ALDC chuyén dong tién chat theo hwdng it rii ro hon cho hd so cdm quan,
nhung san phadm cudi ciing van phai dwoc danh gia trong tong thé nén bia, muc tiéu phong cach va tiéu

chuin chit lwong cua tirng nha san xuit.
Lwu y vé sir dung an toan va tuan thu

Enzyme thwc phdm la protein hoat tinh sinh hoc. Khi thao tac véi ché phdm enzyme, can tranh hit bui
hodc aerosol, tranh ti€p xuc truc tiép kéo dai véi da va mat, dong thoi tudn thi hwéng dan an toan
trong SDS di kém don hang. Py la thwc hanh an toan thong thwong déi véi enzyme cong nghiép, vi

mot s& ngudi nhay cdm cé thé bi kich (rng hodc man cam khi tiép xtc 13p lai.

Vé tuan thd, cAn phan biét ba 1&p thong tin. Thir nhit 1a bang chirng chung vé ALDC va cac danh gia
quan ly da cong bé cho mot s6 ché phdm enzyme thwec phdm. Thit hai la quy dinh ap dung tai thi
trueong noi san phdm dé uéng dwoc san xuit va ban. Thi ba la tai liéu 16 hang cu thé nhw CoA va SDS,

von dwgc Enzymes.bio cung cap kém khi dat hang .
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Figure 6. ALDC |13 mot nhém enzyme thyc pham d3 dwoc cong nhan, duoc ho tro

b&i cac tai liéu vé vi sinh vat, san xuat, ciu tric va danh gid an toan.

Enzymes.bio 1a nha cung cip sdn phim enzyme B2B, khéng phai nha san xuit hay phong thi nghiém
phén tich. Vi vay, tai liéu ki thuat nay chi gii thich co ché, bdi cdnh rng dung va bang chirng khoa hoc
lién quan; théng tin 16 hang va an toan thao tac cin dwa trén CoA va SDS di kém san phdm khi mua truc

tuyén theo don vi 1 kg.
Thong tin thwc té vé sdn pham Enzymes.bio

Food Grade A-Acetolactate Decarboxylase trén Enzymes.bio dwoc cung cip cho &ng dung ché bién
thwc phdm/d6 udng, dic biét 1a nganh bia. Trang sdn ph4m néu muc dich hd tr¢ gidm diacetyl bang
cach thic day chuyén a-acetolactate thanh acetoin, dong thi khuyén nghi bdo quan ché phdm & diéu

kién kin, kh6, mat va tranh dnh sang tryc ti€p .

San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi ddt hang, khach hang nhan kém CoA va SDS
dé phuc vu ki€ém soat h6 so noi bo, Ivu kho va an toan thao tic. Do hiéu qua ALDC phu thudc vao nén
1én men va ciu hinh quy trinh, viéc tich hgp enzyme nén dwoc xem nhw mot buwéc cong nghé trong hé
théng kiém soat diacetyl tong thé, cung v&i quan tri men, nhiét do, oxy, thoi gian 0 va tiéu chuin cdm

quan.
Két luin: ALDC |a céng cu phong ngtlra diacetyl c6 co’ ché rd rang

Food Grade A-Acetolactate Decarboxylase 1a enzyme ho tr¢ ché bién c6 vai tro rd trong bia va d6 uéng
1én men: chuyén a-acetolactate thanh acetoin dé gidm nguon hinh thanh diacetyl. Co ché nay da

dwoc md ta trong nghién ciru vi sinh, nghién ciru ndm men bia va tai liéu quan ly lién quan dén st dung
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a-ALDC trong d6 udng malt c6 con va rwou chung cat [,

D3i voi nha san xuit dd6 udng, gia tri cia ALDC nam & viéc kiém soat nguyén nhan héa sinh cta off-
flavour bo, hd tro rut ngdn maturation va cai thién do 6n dinh gitra cAic mé. Enzymes.bio cung cdp Food
Grade A-Acetolactate Decarboxylase truc ti€p online theo don vi 1 kg, kém CoA va SDS khi dit hang;
san phdm nén dwgc dung nhw mot phan cda chién Iwgc quan tri 1én men, khong phai thay thé cho kiém

soat men, vé sinh, oxy, nhiét do va danh gia cdm quan cudi cung.

Pat mua Food Grade A-Acetolactate Decarboxylase truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén clra hang
clia ching td6i — thanh todn trwc tuyén va chiing toi sé xt Iy don hang. Mdi don hang déu kém

Chirng nhan Phan tich va Bang Dir liéu An toan.

Mua Food Grade A-Acetolactate Decarboxylase -

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cAp mé, déu dwoc xac minh cé thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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