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Food-Grade Proline Protease dang long cho brewing:
enzyme ho tro’ 6n dinh do trong bia va kiém soat chill haze

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

Food-Grade Proline Protease dang l6ng cho brewing la ché phim protease dic hiéu
proline dung trong san xuit bia dé gidam nguy co chill haze — hién twong bia bi duc khi lam
lanh do protein giau proline twong tac v&i polyphenol. Co ché chinh 12 cit cac vung peptide
giau proline cua protein “haze-active”, 1am giam kha nang hinh thanh phtrc 16n gay tan xa anh
sang trong bia thanh pham [, Enzymes.bio cung c4p san phdm nhu mét nha cung cap truc
tuyén, khong phai nha san xuit hay phong thi nghiém; san pham dwoc ban online theo don vi
1 kg, kem CoA va SDS khi dat hang.

Proline protease trong san xuat bia la gi?

Proline protease la mt nhom protease cé tinh dac hiéu véi cac vi tri peptide lién quan dén proline,
mdt amino acid c6 ciu tric vong lam cho nhiéu doan protein tré nén khé bi phan gidi b&i protease
thong thwong. Trong boi canh brewing, diém dang chd y khong phai la “thdy phéin protein n6i chung”,
ma la kha niang tic dong vao nhém protein hoic peptide giau proline c6 lién quan truc ti€p dén hién

twong duc lanh trong bia 1.

Protease no6i chung xtc tic phan &ng thuy phén lién két peptide, lam protein c6 khdi lwong phan ti 16n
chuyén thanh peptide nhé hon hodc amino acid tw do. Cac nghién ctru vé thily phan protein bang
enzyme trong thuc phdm cho thay lwa chon loai protease va mirc d6 thay phan cé thé lam thay déi do
hoa tan, tinh nhii héa, kha nang tao bot, hoat tinh sinh hoc va cdm quan ctia hydrolysate 121 v&i bia,
muc tiéu &rng dung hep hon: kiém soat thanh phan protein gdy mat 6n dinh keo ma van han ché tac

dong bat lgi dén bot, vi va cdm gidc miéng.

Tén san pham “Food-Grade Protease Proline Protease Liquid Brewing Additive” nhdn manh ba yéu té:
day 1a ché phdm dung cho ng dung thwc phdm, & dang 16ng, va dwoc dinh vi cho quy trinh brewing.
Enzymes.bio déng vai tro nha cung cip thwong mai truc tuyén; théng tin CoA va SDS di kém don hang
hd tro ngudi mua lwu hd so ndi b, thao tac an toan va déi chiéu 16 hang ma khong ham y Enzymes.bio

1a don vi sdn xult hodc phong thtr nghiém.
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Van dé ky thuat: vi sao bia trong van cé thé bi duc khi lam lanh?

Bia sau loc hodc sau ly tAm c6 thé nhin trong & nhiét d6 phong nhuwng tré nén mo duc khi dwoc lam
lanh. Hién twong nay thwong dwoc goi la chill haze. Cot16i cda chill haze la sy hinh thanh cac phirc
phan tir giita polyphenol va protein giau proline; khi cic phitrc nay du 1én, chiing tdn xa anh sang va tao

cam giac bia bi duc [,

Co ché nay khac véi duc do men con sét, nhiém vi sinh, tinh bdt chwa chuyén héa hodc hat ran lo lirng.
Chill haze ban d4u c6 thé thuin nghich: bia duc & nhiét do thap nhwng trong tré lai khi 4m lén. Tuy

nhién, trong bdo quan dai hon, cac twong tac protein-polyphenol c6 thé tién trién thanh dang duc bén

hon, khién san pham mat &n dinh thi gidc ngay ca khi khong con diéu kién lanh sau 31,

Trong cac dong bia yéu ciu do6 trong cao — dac biét lager sdng mau, pilsner, bia lon hodc chai phan
phdi qua chudilanh — chi tiéu dd trong khong don thuan 1a thAm my. N6 phan 4nh ning lwc kiém soét
nguyén liéu malt, qua trinh niu, 1én men, loc, 6n dinh, dong goéi va bao quan. Vi vy, proline protease
dwoc xem la cong cu cong nghé dé xi Iy mét nguyén nhan phin tir cu thé trong hé 6n dinh keo cuta bia,

thay vi la giai phap “lam trong” theo nghia co hoc 1.

Be

_> L

O , & o o, °
L %O}O g‘% ; o’ Oo 8 oO o

Figure 1. Duc lanh hinh thanh khi cdc protein trong bia giau proline twong tac véi
polyphenol va phat trién thanh cac tdp hop tdn xa 4nh sang trong qua trinh lam

lanh hodc bao quan.
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Co ché hoat dong cua proline protease: cat dung nhém protein dé tao haze

Protein giau proline c6 c4u tric dic biét vi proline 1am chudi peptide kém linh hoat hon va c6 thé tao
vung twong tac thuln loi véi polyphenol. Khi nhiéu vi tri trén protein va polyphenol cing tham gia lién
két, chiing c6 thé tao mang phirc 1én. Cac phirc nay khong nhit thiét két tia ngay, nhuwng da dé lam ting

dd duc khi nhiét do giam [,

Proline protease tic dong bang cach thly phan cic doan peptide chira hodc gan vi tri proline trong
protein muc tiéu. Khi protein lé'n bi cit thanh peptide nhé hon, s§ vung lién két da di€m v&i polyphenol
gidm xubng; dong thoi kich thwéc phan tir thip hon lam gidm kha nang tao mang phirc 1on. Pay la ly do
enzyme c6 thé gidm nguy co hinh thanh chill haze trwdc khi cac hat duc xuat hién & mirc nhin thay

duwoc [,

bi€ém quan trong la enzyme khong loai b6 polyphenol khéi bia theo co ché hdp phu nhw PVPP, ciing
khong kéo protein ra khéi hé bang loc hodc két tlia. N6 thay ddi ciu tric phan tir cia phian protein dé
gly duc. Vi vy, két qua phu thudc vao viéc enzyme c6 ti€p xic di som va du lau véi protein muc tiéu

trong diéu kién pH, nhiét do va thanh phan nén bia pht hop 3],

Trong nghién cru vé acid proline-specific endoprotease tir Aspergillus niger, co s& &ng dung dwoc trinh
bay kha truc ti€p: chill haze lién quan dén protein giau proline va polyphenol; enzyme dac hiéu proline
thiy phan cac protein giau proline thanh phan doan peptide it c6 kha nang tao haze hon. Nghién ctru
nay ciing ghi nhan hiéu qua trong cac thr nghiém brewing quy mé nhé va pilot, dong thi d6 bén bot

hau nhw khong bi dnh huéng trong diéu kién dwoc khao sat [,
Proline protease khac gi protease thong thwong trong brewing?

Khong phai moi protease déu c6 cung tic dung do6i vdi chill haze. Mot protease khong dac hiéu c6 thé
thiy phan nhiéu loai protein, trong d6 c6 ca protein gép phan vao bot hoic ciu tric cdm quan. Ngwoc
lai, proline protease dwgc quan tam vi tinh dac hiéu véi protein giau proline — nhém lién quan chat

hon dén twong tac voi polyphenol trong bia [,
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Figure 2. Endoprotease dic hiéu vdi proline cit cac vung peptide ndi mach lién

quan dén proline, vén khang lai nhiéu protease théng thudng.

Trong nghién cru thiy phin protein & nhiéu nén nguyén liéu khac nhau, loai protease dwoc chon c6

anh hwdng ro dén kich thuwéc peptide, mirc d6 thiy phan va tinh chit chirc ndng cia san phim thay

phan. Vi du, cidc nghién cru trén phu phdm gia cdm, protein ddu lupin hodc protein thwc vat déu cho

thdy protease khac nhau tao ra profile peptide va tinh chit chirc ndng khac nhau, chr khong thé xem

“protease” nhw mot nhém dong nhat 41,

Véi bia, sw khac biét nay ddc biét quan trong vi protein vira la rui ro gy duc vira 1a thanh phan déng

gop vao bot. Néu xir Iy qua rong hoac khong phu hop, enzyme c6 thé lam thay d6i cAn bang protein

theo hwédng khong mong mudn. Vi vay, loi thé ciia proline protease nam & ché nham vao nhém protein

haze-active thay vi c6 gidng phan gidi toan bd protein hoa tan trong wort hoic bia 1.
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Tiéu chi ky . Protease khong dac PVPP / silica gel / 6n dinh
Proline protease

thuat hiéu lanh
Anh huéng Nghién clru vé enzyme dic hiéu proline o
- . A e L R ) Phu thudc manh vao Phu thudc vat liéu, liéu xir ly
tiém nang ghi nhan foam stability hau nhu khéng bij . .
v , , L ] pho thuy phan protein va nén bia
dén bot anh hudng trong diéu kién khao sat
C6 thé thiéu chon loc Cé thé tang thoi gian, vat liéu
Gidi han Khéng x{r ly moi nguyén nhan gy duc v&i protein haze- tiéu hao, nang lwong hodc x{
active ly chat thai

Nén hiéu bang chirng khoa hoc nhu thé nao?

Bang chirng truc ti€p nhit cho (rng dung nay dén tir nghién ctru vé acid proline-specific endoprotease
trong brewing. Nghién ctru néu gia thuyét rang thiy phan protein giau proline sé lam gidm kha niang
tao chill haze, sau d6 kiém tra enzyme trén nén lién quan dén bia va ghi nhan kha niang phong ngira

haze trong thit nghiém quy mé nhé ciing nhw pilot 1],

K&t qua dang ch y ctia nghién ciru 1a enzyme c6 thé dwoc bé sung trong giai doan 1én men va van phat
huy tic dung ddi véi d6 6n dinh keo. Diéu nay quan trong vé mit quy trinh vi nhiéu nha may bia mudn
tich hgp enzyme vao dong vin hanh hién cé thay vi b6 sung mét cong doan xtr ly riéng sau loc. Tuy
nhién, két ludn cin dwoc doc ding pham vi: hiéu qua dwgc chirng minh trong diéu kién nghién ctru cu

thé, khong phai bdo dam tuyét ddi cho moi cong thirc bia 1.

Tai liéu sdng ch& EP2402425A1 mé rong géc nhin tir “enzyme chdng chill haze” sang “cong cu rit ngin
hodc don gian héa giai doan 6n dinh sau 1én men”. Tai liéu nay mo ta viéc dung proline-specific
protease dé ting tdc quy trinh brewing, dic biét bing cach gidm thei gian lagering hoic stabilisation so

v&i quy trinh twong dwong khong dung enzyme [31,

Du vay, tai liéu sang ché ciling cho thiy can than trong khi dién giai loi ich. Trong mot s§ vi du, enzyme
don 1é c6 thé gilp bia giit trong & diéu kién nhit dinh, nhwng khi xét 6n dinh dai hon hoic diéu kién
nghiém ngdt hon, viéc két hop véi cac bién phap 6n dinh khac nhw PVPP c6 thé cho két qua thi giac tot
hon. Diéu nay phu hop véi thue té rang 6n dinh keo 1 vAn dé hé thdng, khong chi phu thudc mot phan

trng enzyme B,
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Figure 3. Protease ddc hiéu véi proline khac véi cac protease acid, trung tinh va
kiém cé phé tac dung rong hon & chd nham vao cac vung peptide giau proline gay

duc, thay vi lam gidm téng lwong protein mdt cach khéng chon loc.
Vi tri str dung trong quy trinh brewing

Proline protease can c6 thoi gian tiép xtc véi protein muc tiéu trude khi cac phirc protein-polyphenol
phat trién thanh hat duc. Vi vay, tai liéu sang ché mé ta kha ning b6 sung enzyme & nhiéu giai doan
khac nhau, trong dé giai doan dau 1én men dwoc néu 1a ¢6 két qua thuin loi trong cac vi du dwoc trinh

bay B,

Viéc b6 sung trong 1én men c6é mot logic cong nghé: wort lic nay da di qua niu so6i va lam lanh, protein
hoa tan con hién dién, polyphenol da cé trong hé, va enzyme cé thé hoat ddng trong moi truedrng dang
chuyén dan thanh bia. Néu enzyme c6 pH tdi wu phtu hop véi moi tredrng acid nhe cia wort/bia, né cé

thé thiiy phan protein haze-active ma khong can mét cong doan xtt 1y doc lap 31,

Mot sd quy trinh ¢ thé cAn nhac enzyme trong mash hoic trwdc giai doan hoan thién, nhwng muc tiéu
can phén biét ré. Trong mash, protease c6 thé anh hwéng dén protein va nitrogen dinh dwdng; trong
bia sau 1én men, enzyme hwéng nhiéu hon dén 6n dinh keo. V&i proline protease dung cho brewing,
trong tAm chinh van 1a 1am gidm protein giau proline lién quan dén chill haze, khong phai thay thé quan

Iy FAN, loc, vé sinh hodc kiém soat oxy hoa tan [,
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Cac yéu t6 lam thay déi hiéu qua thuwc té

Hiéu qua cta proline protease phu thudc vao nén bia. Malt c6 ham lwgng protein cao, ty 1é adjunct,
nguyén liéu giau polyphenol, mirc d6 bién tinh protein trong ndu sbéi, ché d6 whirlpool, hiéu qua tach
can n6ng/cidn lanh va phwong phap loc déu cé thé lam thay doi lwong protein haze-active con lai trong
bia. Vi vdy, cing mot ché phadm enzyme c6 thé cho két qua khac nhau gitra lager sdng mau, ale dung

nhiéu malt dic biét hodc cong thirc cé lda mi B,

pH va nhiét do ciling rit quan trong vi enzyme la protein xuc tdc. Néu mdi tredrng nam ngoai ving hoat
dong phu hop, phan (ng thily phan dién ra kém hon; néu nhiét dd hoic x Iy nhiét 1am bt hoat

enzyme qud s&m, thoi gian ti€p xidc thwc t€ bi rut ngdn. Tai liéu sang ché nhian manh viéc chon proline-

specific protease cé dic tinh pH phu hop véi wort, mash hoic bia tiy diém b6 sung trong quy trinh 31,

Figure 4. Quy trinh n3u bia cé thé bé tri protease proline & giai doan c6 du thoi gian
tiép xuc vai protein ngli cdc tredce khi cdc bude x{r Iy sau d6 han ché hoat tinh tiép

tuc cla enzyme.

Thanh phén polyphenol la bién sé khac. Proline protease lam gidm kha nang protein tao phirc, nhuwng
khong truc ti€p hap phu polyphenol. Néu nén bia c6 polyphenol cao, hodc quy trinh dong gbi lam ting
oxy hoa tan din dén bién ddi polyphenol trong bdo quan, nguy co mit 6n dinh van c6 thé ton tai. Vi
thé, enzyme nén dwoc dat trong hé quan ly tong thé gom lwa chon nguyén liéu, niu, 1én men, loc, 6n

dinh va déng goi 31,

Ngoai ra, mirc d6 thiy phén protein qua thip cé thé khong du lam gidm haze, trong khi thiy phan qua
rong c6 thé anh hwdng dén bot hodc mouthfeel. Cic nghién ctru vé thiy phin protein thwc phdm cho

thay mirc do thuy phan va loai protease c6 thé thay d6i ro rét tinh chat chirc nang nhw do hoa tan, nhii
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héa hoic tao bot ctia protein hydrolysate [°l. Day 1a Iy do rng dung brewing can huwéng dén enzyme
diang dac hiéu va diém bo sung phu hop, thay vi ting cwdng proteolysis mot cach khéng chon loc.

Loi ich B2B ¢6 co’ s& trong nha may bia

Loiich d4u tién 1a nhdm ddng nguyén nhan phan tir cda chill haze. Thay vi chi loai b6 hat duc sau khi
hinh thanh, proline protease xt ly protein giau proline truédc khi chiing tao mang phtrc 1én véi
polyphenol. Cach ti€ép cin nay phu hop véi muc tiéu 6n dinh d6 trong trong chai, lon hoac keg suot thoi

han phan phai [,

Loi ich thit hai 1a kha n3ng hé tro gidm 4p luc cho giai doan 6n dinh sau 1én men. Tai liéu sdng ché mo
t4 proline-specific protease nhw mdt cdng cu gitup rit ngin lagering hoic stabilisation period trong quy

trinh brewing, dic biét khi so sanh véi mé khong stt dung enzyme trong diéu kién twong dwong 1.

Loi ich th ba la tinh chon loc c6ng nghé. Enzyme néi chung cé thé xtc tic phdn &ng trong diéu kién
twong d6i nhe va hwdng dén co chit cu thé; trong nganh thwc phim, thiy phan protein bang enzyme
duoc dung rong rai dé diéu chinh tinh chat chirc nang ctia protein ma khong nhat thiét cin diéu kién
héa hoc khic nghiét 121, Véi bia, tinh chon loc nay dic biét c6 gia tri vi nha san xuit mudn giam haze

nhwng van giitr bot va cdm quan.

Loi ich th tw 1a kha nang tich hop vao triét Iy san xuat 6n dinh hon. Néu enzyme gitp gidm thoi gian
on dinh lanh hodc gidm phu thuéc mdt phan vao véat liéu hip phu trong diéu kién phtt hop, nha may c6
thé t6i wu céng suit tank, nang lwong 1am lanh va dong vin hanh. Tuy nhién, diém nay cin dwoc hiéu 1a
tiém nang toi wu quy trinh, khéng phai cam két loai bo hoan toan cac céng doan 6n dinh truyén thong
[3]
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Figure 5. Tai liéu k{ thuat vé nau bia md ta viéc sir dung endoprotease dac hiéu vdi
proline trong qua trinh san xuat, dic biét & cac giai doan dau nhu duwdng hda,

nhdm gidm céc protein gay duc.
Khi nao proline protease dac biét phu hop?

Proline protease phu hop nhit véi cac dong bia c6 muc tiéu dd trong cao nhuwng dé gip chill haze trong
bdo quan lanh. Diéu nay thwong lién quan dén lager sing mau, bia chai hoic lon phin phoi xa, san
pham cin 6n dinh thi giac trong thoi gian lwu kho, hodc quy trinh muén gidam bién dong do trong gitra

cac 16 nguyén liéu M1,

U'ng dung ciing c6 y nghia khi nha may bia quan sat thdy do duc xut hién sau mot thoi gian bao quan
lanh du bia ban d4u dat do trong sau loc. Trong tredng hop nay, nguyén nhan c6 thé khong nam & loc
tho ma & 6n dinh keo. Proline protease xt Iy mdt phan hé 6n dinh keo bang cach lam protein haze-

active it c6 kha ning lién két da diém véi polyphenol hon [,

Cac cong thirc c6 nguyén liéu protein cao hodc profile malt bién dong ciing c6 thé hwdng loi, nhwng can
dién giai than trong. Protease noi chung c6 thé lam thay d6i tinh chat protein, va cac nghién ciru trén
nhiéu nén protein cho thiy loai enzyme va thoi gian thiy phan dnh hwdng manh dén dic tinh cudi
cung cta hydrolysate [, Vi vay, trong brewing, muc tiéu khéng phai “cang nhiéu thiy phan cang tot’,

ma la thiy phan ding phan doan gay haze.
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Nhirng gi¢i han khong nén boé qua

Proline protease khong x( Iy moi dang duc trong bia. Néu bia duc do men lo lirng, nhiém vi sinh, tinh
bot con sbt, beta-glucan cao, loc khong dat, oxy héa manh hodc két tia khoang, enzyme dac hiéu
proline khdng phai la gidi phap truwc ti€p. N6 dwoc thiét ké vé mat chirc nang cho van dé lién quan dén

protein giau proline va twong tac véi polyphenol [,

Enzyme cling khong thay thé hoan toan PVPP, silica gel, loc, ly tim hodc 6n dinh lanh trong moi quy
trinh. Tai liéu sdng ché cho thdy proline-specific protease c6 thé gitip rut ngin hodc don gidn héa 6n
dinh, nhwng trong mét sé diéu kién dai han, phéi hop enzyme v&i bién phap n dinh khac cé thé dem

lai két qua tot hon. Pidu nay phan 4nh ban chit nhidu bién ctia 6n dinh keo trong bia 21,

Mot gi¢i han khac la anh hwéng cdm quan can dwoc xem xét theo nén bia. Nghién cru vé acid proline-
specific endoprotease ghi nhan dé bén bot hdu nhw khéng bi anh hwdng trong diéu kién khao sat,
nhwng protein van 1a thanh phan quan trong ctia bot, do day miéng va cam nhan than bia [, Vi vay, moi
rng dung thuc t€ cin dwoc dat trong boi cadnh céng thirc, phong cach bia va muc tiéu cadm quan cua

tirng san pham.

Figure 6. Nguyén tac nhdm muc tiéu vao peptide giau proline twong tu cé thé ap
dung cho bia trong, quy trinh san xuat bia giam gluten, cdc hé d6 udng bj duc do
protein va qua trinh thly phan chuyén biét cac peptide dang.
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So sanh vai trd clia enzyme v@i cac bién phap on dinh truyén théng

On dinh lanh, PVPP va silica gel 1a cac cong cu quen thudc trong nha may bia. On dinh lanh tao diéu
kién dé phtrc gdy duc hinh thanh va dwoc loai bé truéc déng géi; PVPP chi yéu nham vao polyphenol;
silica gel thworng dwoc dung dé gidm protein gy haze. Cc bién phap nay tic dong theo hwdng loai bo

hodc hap phu thanh phan c6 nguy co gy duc sau khi wort da thanh bia 31,

Proline protease di theo hwéng khac: thay ddi tinh chit protein ngay trong hé bang thiy phan chon loc.
Né&u protein giau proline bi cit thanh peptide nhé hon, kha ning tao phttc 16n véi polyphenol giam di.

Do d6, enzyme c6 thé bd sung cho cac bién phap truyén thong, dic biét trong quy trinh mudn gidm ap

lwc cho &n dinh lanh hodc gidm nguy co chill haze sau déng géi [,

Trong thuc t€, khong nén dat enzyme va phwong phap truyén thong & thé “hoac cai nay, hodc cai kia”.
Vé&i sdn phadm can shelf-life dai, phan phoi xa hodc chiu bién dong nhiét do, t6 hop chién lwgc thuong
thuwc t€ hon. Tai liéu sang ché vé proline-specific protease cling md ta lgi ich khi enzyme dwoc dung

trong bdi canh t6i wu héa quy trinh, bao gom kha nang két hop véi cdc bude 6n dinh khac dé dat muc

tieu do trong 1.
Y nghiia doi véi kiém soat chat lwong bia thanh pham

Do trong cua bia la chi tiéu ma nguwoi tiéu dung nhan thiy ngay, nhung nguyén nhan ky thuit nam siu
trong hdéa keo ctia sdn pham. Proline protease giip nha may bia can thiép vao nguyén nhan c6 tinh
phén ti: protein giau proline con lai trong bia sau qué trinh niu va Ién men. Khi lwong protein haze-

active hoic kha ning lién két cia chiing giam, nguy co' duc lanh trong bao quan ciing giam 11,

Twr g6c d6 van hanh, enzyme c6 thé gitp giam bién dong gitra cac 16 malt hodc diéu kién niu néu chill
haze 1a diém khéng 6n dinh chinh. Tuy nhién, viéc danh gia két qua khong nén chi dwa vao do trong
ngay sau dong géi. Chill haze thwong lién quan dén bao quan lanh va thoi gian, nén loi ich thuwc t€ nam

& d6 6n dinh thi giac trong vong doi san pham, khong chi tai thoi diém roi day chuyeén B,
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Figure 7. Protease proline phu hop nhat khi hién twgng duc lién quan dén protein
va cac phan doan protein ngili cSc giau proline la mét phan nguyén nhan gy méat 6n
dinh.

b6i véi cdc dong bia chu dich duc nhw wheat beer, hazy IPA hodc mét so ale thd cong, muc tiéu cong
nghé c6 thé khac. O’ d6, dd duc cé thé 1a dic trung phong cach, va viéc dung enzyme chdng haze cin
dwoc cin nhic theo thiét k€ cdm quan. Proline protease phu hop nhit khi “bia trong va 6n dinh do

trong” 1a yéu cau san pham ré rang [,
Vai trd chia Enzymes.bio trong cung &rng san pham

Enzymes.bio cung cip ché phidm proline protease dang long cho (rng dung brewing qua kénh ban hang
truc tuyén. Enzymes.bio khong dwoc trinh bay nhw nha san xuat enzyme hodc phong thi nghiém phat
trién phwong phap; vai tro pht hep 1a nha cung cip gitp khach hang ti€p cin san phdm enzyme dung

trong san xuat thwc phdm va d6 uéng.

San phadm dwoc ban truc ti€p online theo don vi 1 kg. Khi dat hang, CoA va SDS dwoc cung cdp kém
theo d€ ho tro ho so chit lwong 16 hang, lwu kho, an toan thao tac va quan Iy ndi bo. Cach tiép can nay
phu hop véi nhu ciu ctia khach hang B2B muén mua san phdm theo quy cach thwong mai roé rang ma

khong cin quy trinh yéu ciu bdo gia hodc thwong lwong s6 lwong 1on.
Két luan: proline protease la cédng cu chon loc cho 6n dinh d trong bia
Food-Grade Proline Protease dang léng cho brewing 1a enzyme nham vao mot nguyén nhan quan

trong cta chill haze: protein giau proline twong tac véi polyphenol. Bang cach thiy phan cac viing

peptide lién quan dén proline, enzyme lam gidm kha nang hinh thanh phirc 1én gy tan xa dnh sang, tir
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d6 hd tro 6n dinh d6 trong ctia bia trong bao quan lanh [,

Bang chirng truc tiép tir nghién ciru vé acid proline-specific endoprotease va tai liéu sang ché vé rng
dung brewing cho thdy enzyme c6 thé phong ngira chill haze va hd tro rut ngan hoic t6i wu héa giai
doan &n dinh trong diéu kién phu hop Bl Tuy nhién, day khéng phai giai phap thay thé toan b quan ly
keo, loc, 6n dinh lanh, kiém soat oxy va thiét ké cong thirc. Cach hi€u diung la xem proline protease nhw
mot cong cu cong nghé chon loc trong hé théng 6n dinh bia — dic biét hiru ich cho cac sdn pham yéu
cau dd trong bén vitng trong chudi phan phéi va bao quan.

Pat mua Food-Grade Protease Proline Protease Liquid Brewing Additive 100G truc
tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra 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 Dit liéu An toan.

Mua Food-Grade Protease Proline Protease Liquid Brewing Additive 100G >

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuit ban; s&

trich dn trong bai lién két dén day.
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