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Alpha-Acetolactate Decarboxylase cho nganh bia: enzyme
ALDC kiém soat diacetyl trong 1én men

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

Alpha-Acetolactate Decarboxylase, thworng goi la ALDC, la enzyme dworc dung trong
san xuat bia d€ giam nguy co’ hinh thanh diacetyl bang cach chuyén tién chit «a-
acetolactate thanh acetoin. Piém quan trong la ALDC khong phai “chat khir diacetyl” da c6
san trong bia; enzyme nay can thiép sém vao tuyén chuyén héa, trudc khi diacetyl hinh thanh
va tao mui bo khong mong muon. Trong quy trinh brewing chuyén nghiép, ALDC c6 gié tri
nhat khi dwoc dwa vao dau qua trinh 1én men va két hop véi quan Iy ndm men, nhiét do, pH va

vé sinh tot [,

Vi sao diacetyl la van dé ky thuat trong san xuat bia?

Diacetyl thudc nhém vicinal diketones, thworng dwoc nhan dién bang mui bo, bo 6i hoic “buttered
popcorn”. @ mdt sé phong cach bia nhat dinh, lwong rat thip cé thé dwoc xem 13 dic trung cam quan;
tuy nhién trong nhiéu dong lager, ale sach hwong hoic bia c6ng nghiép yéu ciu do 6n dinh cao, diacetyl
thwong dwoc xem 13 161 hwong vi. VAn dé khong chi ndm & mui bo, ma con & viéc diacetyl c6 thé bién
dong gitra cadc mé, xuit hién mudn, hodc kéo dai thoi gian giir tank trong giai doan

maturation/conditioning [,

Trong 1én men truyén théng, nha san xuat bia thwérng dwa vao hoat ddng ciia nAm men dé giam
diacetyl. NAim men c6 thé hip thu diacetyl va chuyén hoa ti€p thanh cac hop chit it giy anh hwdng cam
quan hon, nhwng qua trinh nay phu thudc vao nhiéu bién sé: strc khde nim men, mat do cay, nhiét do,
dinh dworng, mirc do két thic 1én men, ham lwong oxy va thoi gian tiép xtc véi té bao men con hoat
ddéng. Vi vay, v&i bia lager 1én men lanh hodc cac quy trinh cidn quay vong tank nhanh, viéc cho diacetyl

giam twr nhién c6 thé tré thanh nit thit van hanh B,

ALDC duoc dwa vao quy trinh nhw mot céng cu enzyme dé gidm ganh nang nay. Thay vi cho diacetyl
hinh thanh r6i dé€ nAm men x Iy, ALDC chuyén hwéng tién chit a-acetolactate sang acetoin, tir d6 lam
giam lwong co chat ¢ thé tw oxy hda thanh diacetyl. Cach ti€p cAn nay phu hop véi muc tiéu cong
nghiép: gidm rdi ro off-flavour, 8n dinh hd so hwong vi va hd tro tdi wu thoi gian conditioning khi cac

dieu kién 1én men khac dwoc kiém soat tot [,
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ALDC la gi trong bdi canh brewing?

Alpha-acetolactate decarboxylase la enzyme xtc tac phan rng decarboxyl h6a a-acetolactate thanh
acetoin va carbon dioxide. Trong nganh bia, y nghia ky thuat cia phan &ng nay xuit phat tir vai tro ctia
a-acetolactate nhw tién chit truc ti€p ctia diacetyl. Khi ALDC hién dién trong moi truwedrng 1én men, o-

acetolactate c6 thém mot tuyén chuyén héa mong mudn: di thang thanh acetoin thay vi ti€p tuc con

dwong tao diacetyl qua phan tng oxy héa khong do enzyme ctia ndm men [,

Can phan biét ALDC vé&i cac enzyme brewing phd bién khac. a-Amylase va glucoamylase tac dong 1én
tinh bot va dextrin dé tao dwong 1én men; protease hoidc endopeptidase lién quan dén protein, do
trong hodc tinh 8n dinh keo; B-glucanase hé tro gidm d6 nhét tir f-glucan. ALDC khong dugc dung dé
tang duwong lén men, khéng trwc ti€p lam ting d6 con, va khong phai enzyme xtr ly d6 duc. Chirc ndng
chinh cua né la diéu hwéng moét nhanh chuyén héa phu lién quan dén valine, a-acetolactate va diacetyl
[5]

Figure 1. ALDCE= Y L}-OtA| EEH|O| EE AT OtM|EQIC 2 H2tst0f, I H K|

HoH S0|0f s F= Lo ER 92 TN =55 =YL
Trong tai liéu ky thuit va nghién ctru, ALDC thwong dwoc thdo ludn nhw enzyme c6 ngudn gdc vi sinh
vat. Cac nghién ctru vé vi khuin tao ALDC, chon loc chiing sinh enzyme va &rng dung trong nganh bia
cho thay phan &ng nay da dwoc quan tim tir lau trong cong nghé 1én men. Gan day, cac hwdng nghién
clru vé ngudn enzyme khac cling m& rong hiéu biét vé ALDC, nhwng trong rng dung brewing, gia tri cot

16i van 1a ciing mdt co ché: gidm tién chat c6 thé tao diacetyl ¢,
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Co’ ché hinh thanh diacetyl va diém can thiép cta ALDC

D& hi€u dung ALDC, cAn nhin vao chudi phan (rng bit dau tir chuyén héa cia nAm men. Trong qua
trinh sinh trwdng, nAm men tong hop amino acid, bao gom valine. Mot chit trung gian quan trong

trong tuyén nay la a-acetolactate. MOt phan a-acetolactate c6 thé thoat ra ngoai t€ bao vao dich 1én

men, dic biét trong giai doan ndm men dang sinh trwrdng manh va chuyén héa duwong tich cuc [,

Khi a-acetolactate ndm ngoai t&€ bao, n6 cé thé chuyén hoa khdng enzyme thanh diacetyl thong qua qua
trinh oxy h6a va decarboxyl hda. Diacetyl sau d6 cé thé dwoc ndm men hép thu tré lai va chuyén hoa
thanh acetoin, roi tiép tuc thanh 2,3-butanediol. Tuy nhién, buwéc “don dep” nay cAn ndm men con hoat

dong va diéu kién moi trweong pht hop; néu bia dwoc lam lanh qua sém, tich men qua sém hodc nim

men suy yéu, diacetyl c6 thé ton dw & mitc gy anh huéng cdm quan B1,

ALDC can thiép trudc khi diacetyl xudt hién. Enzyme nhin a-acetolactate 1am co chat va chuyén né
thanh acetoin. Vi acetoin it gdy mui bo hon diacetyl trong boi cadnh bia, phan ng nay gidm ap lwc cho
giai doan nAm men phai hap thu va khr diacetyl vé sau. N6i cach khac, ALDC khéng “che mui” va khong
stra 16i cAm quan theo ki€u hau xtt ly; n6 gidm kha ning tao 16i bing cach thay déi s6 phan cla tién

chat [2],

Bang so sanh: quan ly diacetyl truyén théng va str dung ALDC

Khia canh ky thuit Quan ly diacetyl truyén théng St dung ALDC trong Ién men
e N i Sau khi diacetyl da hinh thanh, dya vao Truwdc khi diacetyl hinh thanh, chuyén a-
Diém can thiép chinh . . . . . )
nam men hap thu va chuyén hda tiép acetolactate thanh acetoin
Phu thudc vao ndm . g a s . VAn can men khde, nhwng gidm lwong tién chat
Rat cao: men phai khoe va con hoat déng )
men tao diacetyl
Tac dong dén thoi gian Cé thé can diacetyl rest hodc maturation C6 thé hd tro rat ngan thoi gian lién quan dén
conditioning kéo dai kiém sodt diacetyl trong quy trinh phu hop
Rdi ro néu lam Diacetyl c6 thé tdn duw hodc xuat hién RUi ro gidm néu ALDC hoat déng khi tién chat
lanh/tdch men s&m muon duwoctaora

o X ly mot phan diacetyl d3 cé théng qua Chu yéu phong ngtra hinh thanh diacetyl tir a-
Pham vi tac dung .
chuyén héa cua men acetolactate

e . Nhiét do, thoi gian, strc khde men, vé Céac yéu té trén cong thém thoi diém bd sung va
Yéu t6 can kiém soat ) -
sinh, oxy diéu kién moi trwvong cho enzyme
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Cach so sanh nay cho thdy ALDC khéng thay thé toan bd thwc hanh brewing chuin. Enzyme lam t6t
mot viéc cu thé: gidm tuyén hinh thanh diacetyl tir a-acetolactate. Vi vay, loi ich rd nhat xuat hién khi
ALDC dwoec tich hgp vao quy trinh 1én men da dwoc kiém soét, thay vi dung nhw bién phap chira chay

cho mé bia c6 van dé nghiém trong vé nhiém khuan, men yéu hodc quan ly nhiét do kém 1,
Bang chirng nghién ctru vé ALDC trong bia va Ién men

Mot trong nhitng hwdng chirng minh sém cho vai tro ctia ALDC la tao ndm men bia c6 kha nang biéu
hién hoat tinh lién quan dén acetolactate decarboxylase nham gidm hinh thanh diacetyl. Cong trinh vé
ndm men bia “khdng tao diacetyl” bang cach st dung promoter ADH1 bién d6i cho thdy viéc can thiép

vao tuyén a-acetolactate /diacetyl 1a muc tiéu thwc té trong cong nghé nim men brewing, chix khong chi

13 gia thuyét hoéa sinh 7],

Figure 2. 7|1 29| |0 2 B2| = C|OFAI 20| 4
Ol O|E5HX|TH ALDCE 88 B2l O YN B
of g gtLct,

Cac nghién ctru chon loc vi sinh vat sinh ALDC ciing cing c6 nén tang &rng dung. Viéc tong hop a-
acetolactic acid va nhin dién vi khuin tao a-acetolactate decarboxylase cho thiy c6 thé ti€p can ALDC
tr ngudn vi sinh vat, ddnh gia kha nang tao enzyme va lién hé v&i muc tiéu gidm diacetyl trong quy
trinh 1én men. P4y la hwéng nghién ciru phu hop véi thue té enzyme cong nghiép, noi tinh 6n dinh,

" N s v ’ P \ a N NN [6]
nguon cung va kha nang &rng dung trong moi trweong 1én men la cac yéu t6 quan trong ™.

Tai liéu chuyén nganh vé tng dung ALDC trong c6ng nghiép bia da ghi nhin enzyme nay nhw giai phap
nham kiém soat diacetyl va cdi thién hiéu quéa quy trinh. Diém dang ch y 1a c4c tai liéu rng dung

thwong nhan manh tinh “phong ngira” ctia ALDC: enzyme chuyén hba a-acetolactate trwére khi chat nay
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di vao con dwong tao diacetyl. Diéu nay théng nhit véi co ché sinh hoa va véi cach dung thuce té & dau

1én men 21,

Ngoai linh vic bia, ALDC con xuit hién trong cac nghién ctru chuyén héa tao acetoin va 2,3-butanediol.
Nhirng hé théng nay khong nham san xuit bia, nhwng xac nhan vai tro trung tAm ctia ALDC trong viéc
chuyén a-acetolactate vé acetoin. Bang chirng lién nganh nhw vay gitip giai thich vi sao cing mot phan
rng enzyme c6 thé dwoc khai thac trong nhiéu bdi cdnh 1én men khac nhau, tir d6 uéng c6 cén dén san

pham héa sinh 81,
Khi nao ALDC phat huy hiéu qua tét nhat?

ALDC phu hop nhit khi dwgc b6 sung sém trong qua trinh 1én men, gan thoi diém ndm men bat dau
tao va thai a-acetolactate ra méi treong. Néu enzyme dwoc dwa vao qua mudn, mot phin a-acetolactate
c6 thé da chuyén thanh diacetyl, lic d6 ALDC khong con tac dong truc ti€p 1én lwong diacetyl da hinh
thanh. Py la Iy do cac tai liéu ky thuit thwong mo td ALDC nhw enzyme dung & giai doan dau

fermenter, khdng phai chat xt Iy cudi quy trinh [,

Hiéu qua ctia ALDC ciing phu thudc vao diéu kién méi trwrong trong bia non. pH, nhiét do, ethanol va
thoi gian ti€p xic déu c6 thé dnh hwéng dén ca hoat dong enzyme 1an tdc dd bién ddi tw nhién cda o-
acetolactate. Trong thuc té, cing mdt enzyme c6 thé cho két qua khac nhau giira lager 1én men lanh, ale
1én men 4m, bia c6 noéng d6 con cao, hodc bia dwoc dry-hop manh, vi moi trweong hda hoc va dong hoc

1én men khéong giéng nhau [°],

Figure 3. ALDCE dZE WE 0|&, 22 F L= 92 X7| RO HE
20| 7t A etdt 3 !

Ct.
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biéu nay dic biét quan trong v&i nha may bia c6 muc tiéu rut ngan thoi gian tank. ALDC c6 thé ho tro
gidm thoi gian cho diacetyl trong quy trinh phu hop, nhwng khong nén dwoc hiéu 1a bdo dam tuyét doi
rang moi mé bia déu c6 thé rut ngan cing mot mitc thoi gian. Néu pitching rate khong 6n dinh, nAm
men thiéu dinh dw®ng, nhiét do bién dong hoic c6 nhiém vi sinh vat sinh diacetyl, l¢i ich cia ALDC c6

thé bi che 14p b&i cac van dé quy trinh khac B,

U'ng dung chinh clia Alpha-Acetolactate Decarboxylase trong brewing

Lager sach huong va gidm phu thudc vao maturation kéo dai

Lager 1a nhém bia thwong dwoc nhic dén nhiéu nhat khi néi vé ALDC, vi qua trinh 1én men lanh va
lagering truyén thong khién thoi gian xi Iy diacetyl tré thanh yéu t6 van hanh dang ké. Khi ALDC gidm
lwong a-acetolactate di vao con dwong tao diacetyl, nha san xut c6 thém bién an toan dé dat ho so

hwong vi sach hon, dic biét véi cac dong bia yéu cau it ester, it phenolic va khéng c6é mui bo rd rét 4,

Trong cic nha may cé lich tank day, viéc gidm thoi gian cho VDK ¢6 thé anh hwdng truc tiép dén nang
suit. Néu ki€ém soat diacetyl 1a buéc dang gitr bia trong tank 1du hon cac yéu t6 chat lwong khac, ALDC
c6 thé gitp rut ngan giai doan conditioning hodc gidm mic phu thudc vao diacetyl rest. Tuy nhién,
quyét dinh thay ddi thoi gian quy trinh van cin dwa trén dir liéu van hanh ndi b va tiéu chuin chat

lrong ctia tirng nha may 121,

Ale sach hwong va bia can do 6n dinh cao

ALDC khong chi hitu ich cho lager. V&i cdc dong ale sach hwong, bia nhe, bia nong dé con thip, hoac
sdn phadm c6 yéu cau ldp lai hwong vi giita cAc mé, diacetyl van c6 thé 1a vin dé. Trong cc trworng hop
nay, ALDC dong vai tro nhuw 1&p ki€m soat bo sung, gitip gidm kha nang mui bo xuit hién khi diéu kién

1én men dao dong trong pham vi san xuat binh thuong B,

D6i véi cac co sé san xudt nhiéu dong bia trén cung hé théng tank, ALDC ciing c6 thé gitp tiéu chuin
héa mot phan rui ro lién quan dén VDK. DU cong thirc, ching men va nhiét d6 1én men thay déi, co ché
tién ch4t a-acetolactate van 1a di€ém chung quan trong. Vi vy, enzyme c6 thé dwoc xem nhw cdng cu quy
trinh cho c4c sdn phdm can tinh nhit quan, mién 1a cich dung duoc diéu chinh phu hop véi tirng loai

bia M.
Bia dry-hopped va rai ro diacetyl xuat hién mudn

Trong bia dry-hopped, hién twong hop creep cé thé 1am phirc tap quan ly diacetyl. Enzyme tir hoa bia
c6 thé ti€p tuc phan gidi carbohydrate, tao thém chit 1én men dworc, kich hoat tai 1én men nhe va lam

thay d6i cAn bang VDK. ALDC khong xt ly toan bd co ché hop creep, nhung c6 thé gép phan gidm
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tuyén tao diacetyl néu a-acetolactate dwoc sinh ra trong giai doan men con hoat dong 91,

’

Figure 4. ALDCE= Z &%t 2
5 5| F8&gLCt

EE}]{, EE|-O| E OH = AJIA-”

7, W2 Yx AN, TH S LE, 2R AR T2
=T, g

Can dién dat than trong: ALDC khong phai gidi phap don 1& cho hop creep, cling khong thay thé kiém
soat nhiét do, thoi diém dry-hop, lwa chon hoa bia, quan Iy men hodc théi gian 6n dinh sau dry-hop.

Gi4 tri cia ALDC trong bdi cdnh ndy nam & viéc gidm mot nhanh rii ro cu thé — nhanh a-acetolactate

thanh diacetyl — trong mot hé théng vén c6 nhiéu bién s§ 1,
Cac gidi han ky thuat can hiéu dang

Gi&i han diu tién la ALDC khong loai bo truc ti€ép diacetyl da cé trong bia. Khi diacetyl da hinh thanh,
con dudng gidm diacetyl cht yéu van 1a nAm men h4p thu va chuyén hoéa tiép, hoic cac quyét dinh quy

trinh khac lién quan dén thoi gian, nhiét do va trang thai men. Vi vy, néu mot mé bia da c6 diacetyl cao

do nhiém khuan hoic tich men qua sé'm, bé sung ALDC muon khong phai cach sira 16i dang tin cay .

Gi6i han thir hai 1a ALDC khong thay thé vé sinh va kiém soét vi sinh. Mdt s6 vi khu&n nhiém trong
brewery cé thé tao hop chatlién quan dén diacetyl hodc lam roiloan hé so hwong vi. Trong treong
hop nay, nguyén nhan géc khong ndm & thi€u enzyme ALDC, ma & kiém soat nhiém, CIP, khu vuc cold-
side, dworng 6ng, van, tank hodc quy trinh dong goi. ALDC c6 thé gidm tién chit tir nAm men, nhwng

khong bién mot quy trinh nhiém khuan thanh quy trinh 6n dinh I,

Giti han thir ba 1a k&t qua cdm quan khong phai ltic ndo cling dé nhan ra néu mé déi chirng von da
khong c6 diacetyl & mirc cdm nhan dwoc. Mot thir nghiém thuwc hanh & quy mo6 nhé véi Festbier cho

thdy ngwdi ném khong phan biét dang tin cay gitra miu c6 va khong c6 ALDC trong diéu kién thtr
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nghiém d6; cach hiéu hop ly la ALDC c6 thé khong tao khac biét cdm quan ré khi quy trinh déi chirng

da kiém soat diacetyl tot 11,
Loi ich B2B cua ALDC trong van hanh nha may bia

Loi ich rd6 nhat cia ALDC 1a gidm rui ro off-flavour do diacetyl. V&i cac san phdm yéu cadu hwong vi
sach, viéc ki€ém soat tién chit ngay tir dau gitip gidm phu thudc vao viéc “chd” nim men x 1y 16i da
hinh thanh. Pay 1a cach ti€p cdn cht dong hon so vé&i chi kéo dai maturation hodc ting nhiét d6 diacetyl

rest sau khi 1én men chinh gan hoan tat [2],

Figure 5. C|OtA| & M HZ = ¢
7Hol| 2 Q| ESHEE 2 = /ASLICL

Loi ich thir haila hd tro t6i wu st dung tank. Trong brewery, tank 1én men va tank conditioning 1a tai
san gi¢i han; mdi ngay gitr bia trong tank déu c6 chi phi co hoi. Néu ALDC giup giam thoi gian can thiét
dé dat tiéu chudn VDK ndi bd, nha may c6 thé cai thién lich sdn xuit ma khong nhat thiét thay d6i cong

thirc nén hoic chiing men dang dung 1.

Loi ich th ba 1a ting tinh nhit quan gitra cac mé. Diacetyl chiu &nh hwdng béi nhiéu yéu té kho gitr
tuyét d6i gibng nhau & quy mo san xuat: do khde cia men tai st dung, nhiét do thwc té trong tank lén,
lrong oxy hoa tan, t6c d6 lam lanh va thoi di€ém chuyén tank. ALDC cung cAp mét co ché enzyme truc

ti€p trén a-acetolactate, gitip gidm mot nguon bién dong khi cac diéu kién khac dwoc quan 1y tot Bl,

Loi ich th tw 12 ho tro muc tiéu tiét kiém ning lwong trong mot s6 moé hinh van hanh. Néu nha may
gidm dwoc thoi gian gitr lanh kéo dai hodc gidm nhu ciu thay déi nhiét do cho diacetyl rest, chi phi

nang lwong c6 thé cai thién. Tuy vay, loi ich nay phu thudc vao ciu hinh nha may, lich tank, nhiét do 1én
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men, hé théng lanh va tiéu chudn cdm quan ctia san pham 01,
Tich hop ALDC vao quy trinh ma khéng hiéu sai vai tré ciia enzyme

Cach tich hop hop ly bat dau tlr viéc xac dinh ALDC 1a cong cu phong nglra. Enzyme nén hién dién khi
a-acetolactate dworc tao ra, tirc & giai doan s&’m cia lén men. Cach tw duy nay khac véi viec xem ALDC
nhu phu gia cudi quy trinh. Néu muc tiéu 13 kiém soat diacetyl, thoi di€ém va moi truedrng phan &ng quan

trong khong kém ban than enzyme [,

Nha san xuat bia cling can duy tri cdc thwc hanh nén tdng: nim men khde, dinh dwdng phu hop, oxy
héa dich nha theo nhu ciu cla ching men, kiém soat nhiét d6 nhat quan va vé sinh thiét bi. ALDC giup
gidm mot tuyén tao diacetyl, nhwng khong thé bu cho men stress kéo dai, 1én men ket, nhiém khuin

hoic quy trinh déng géi gay tai hoat héa khong mong muon 31,

Mot cach hiéu thuc té 1a xem ALDC nhw “bdo hiém sinh héa” cho rui ro diacetyl, chr khong phai thay
thé cho quan ly quy trinh. Khi dwgc dung dung thoi di€ém, enzyme chuyén a-acetolactate sang acetoin;
khi dung sai thoi di€m hodc trong quy trinh c6 16i gbc, hiéu qua c6 thé thip hon ky vong. Didu nay giai
thich vi sao cing mét sdn phadm enzyme c6 thé tao khic biét ré6 & brewery nady nhung it ré hon &

brewery khac 1.

é@%

?zo +
@ f{ @@

Figure 6. ALDC= L L-OtM ESHO|ES g2 2 of= O8N 2] X|FHO[H,

o
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Enzymes.bio cung cdp ALDC nhu thé nao?

Enzymes.bio cung cap Alpha-Acetolactate Decarboxylase cho khach hang cin enzyme (rng dung trong
quy trinh brewing. Vai tro cia Enzymes.bio 1a nha cung cap thwong mai, khong phai nha san xuit
enzyme va khong phai phong thi nghiém nghién ctru. Noi dung ky thuat nay nham gidp ngudi dung

hiéu co ché va béi canh rng dung ctia ALDC trwéee khi tich hop vao quy trinh san xuit bia .

San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi ddt hang, CoA va SDS dwgc cung cip kém
theo dé hd tro hd so chit lwong va an toan st dung trong van hanh. Thong tin nay phu hop véi cach
ti€p can B2B thuc té: khach hang cAn mot ngudn cung enzyme rd rang, tai liéu di kém don hang va dién

giai ky thuit dua chinh xac dé danh gia vai tro ctia ALDC trong quy trinh .

K&t luan: ALDC Ia enzyme ki€ém soat tién chat diacetyl, khong phai chat sira 16i
cudi quy trinh

Alpha-Acetolactate Decarboxylase la enzyme c6 vai tro ré trong nganh bia: chuyén a-acetolactate thanh
acetoin, tir d6 gidm con dwong hinh thanh diacetyl. Co ché nay giip nha san xuit bia kiém soat tét hon
rui ro mui bo, dic biét trong lager, ale sach hwong va cic quy trinh cn 6n dinh VDK dé t6i wu thoi gian

tank [21,

Gia tri cia ALDC nam & tinh chi dong. Enzyme hoat dong tt nhit khi dwoc dung sém trong 1én men,
trong diéu kién quy trinh da kiém soat t6t nim men, nhiét do, pH, vé sinh va thoi gian tiép xtc. ALDC
khong truc ti€p loai bo diacetyl da hinh thanh, khong thay thé quan ly vi sinh va khéng bdo dam rut
ngin quy trinh trong moi tredrng hop; nhung khi dwoc tich hop ding, n6 1a cdng cu ki thuat dang tin

cay dé gidm rii ro diacetyl va cai thién tinh nhit quan trong san xuit bia chuyén nghiép 1.

P3at mua Alpha-Acetolactate Decarboxylase For Brewing Industry truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén clra hang
clia ching tdi — thanh todn truc tuyé&n va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Alpha-Acetolactate Decarboxylase For Brewing Industry =
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Tai liéu tham khao

DPuwoc 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 d4n trong bai lién két dén day.
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