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Bromelain cho thuy phan protein: enzyme dira dung trong
ché bién thuc pham, feed va peptide ky thuat

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

Bromelain 12 nhém protease cysteine c6 ngudn gdc tir dira, dwoc dung dé cit protein thanh
peptide nhé hon trong cac quy trinh thdy phan protein, lam mém thit, xt ly nguyén liéu giau
dam va phét trién protein hydrolysate. Trong (rng dung B2B, bromelain nén dwoc xem la cong
cu cong nghé cin kiém soat theo co chit, pH, nhiét do, thoi gian va muc tiéu cdm quan, thay vi
mot “enzyme van nang” cho moi loai protein. Enzymes.bio cung cip ché phdm bromelain truc

tuyén theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat hang.

Bromelain la gi trong bdi canh thay phan protein?

Bromelain la tén thwong mai va ky thuat thwong dung cho mot tap hop enzyme phan giai protein tir
ciy dira, bao gom cac protease c6 mit trong than, qua, vé va cac phu phim lién quan cia dira. Cac tong
quan hién dai mo ta bromelain chi yéu 1a nhom cysteine endopeptidase, di kém v&i cac protein va

enzyme phu khac tiy nguén nguyén liéu, mitc do tinh sach va cong nghé thu hoi [,

Trong quy trinh thuy phan protein, vai tro chinh ctia bromelain 1a cit lién két peptide trong chudi
protein, tao ra peptide ngan hon va doi khi gidi phong acid amin tw do. Sw thay ddi nay c6 thé lJam mém
mo thit, ting kha nang phan tan cta nguyén liéu protein, thay d6i d6 nhét, thay d6i ho so vi hodc tao

nén peptide cho thwe phdm, thirc n chin nudi, my phdm va nghién ctru ng dung [/,

biém quan trong la “bromelain” khong phai mot phan tir don 1é c6 hanh vi giéng hét nhau trong moi
san pham. Thanh phan enzyme c6 thé khac gitra bromelain tir than dira, qua dira hodc phu phim dira;
cac quy trinh tach, loc, c6 dic va bao quan ciing &nh hwdng dén hoat tinh con lai, d6 6n dinh va tap
protein di kém 1. Vi vay, khi dwa bromelain vao céng thirc, nguoi dung ki thuat can danh gia né theo

két qua trén co chat that, khong chi theo tén enzyme.
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Co’ ché: bromelain cat protein nhw thé nao?

Bromelain thudc nhém protease cysteine, nghia la co' ché xtc tac phu thudéc vao nhom thiol ctia
cysteine tai viing hoat dong. O mitc phan ti, cip chitc ning trong viing hoat déng hd tro tao dang
thiolate c6 kha ndng tin cong carbonyl cta lién két peptide; sau dé hinh thanh trung gian acyl-enzyme

va duoc nwéc thiy phan dé giai phong peptide da bi cat 1,

Vi bromelain 1a endopeptidase, enzyme c6 xu hwéng cit tai vi tri bén trong chudi protein thay vi chi
thdo tirng acid amin tir dAu mat. Tac dong nay cé thé lam protein 1n mat ciu tric ban dau twong doi

nhanh: protein co bi suy yéu, mang gel thay d6i, do dai gidm, va protein khong tan c6 thé chuyén thanh

phan doan peptide dé phan tan hon [?1,

Tuy nhién, cit nhiéu hon khéng luén dong nghia véi sdn phdm t6t hon. Khi mirc thily phan ting,
peptide ky nuéc c6 thé xudt hién nhiéu hon va gy vi dang; dong thoi protein c6 thé mat kha nang tao
ciu tric néu muc tiéu sdn phdm cin dé gel, d6 nhai hodc cdm gidc miéng nhit dinh. Cac tai liéu vé
bromelain trong cong nghiép nhin manh ring &rng dung thanh céng phu thudc vao kiém soat diéu kién

phan rng, co chat va muc tiéu san pham cudi [,

Mot yéu t6 khac la kha nang ti€p cin co chit. Protein da bién tinh nhe, dwgc nghién nhd, hydrat hoa tot
hodc phan tan déu thudng dé tiép xic véi enzyme hon protein nim trong mo day, nguyén liéu nhiéu
chit béo, hodc ma trin c6 ciu tric chat. Pay 1a ly do cing mdt bromelain c6 thé cho két qua rat khac

giita thit, ca, bot dau, phu pham dira, phu phadm thiy san hoic ba protein thwc vat 51,
Tai sao bromelain dwgc dung trong rng dung B2B?

Trong san xuat cong nghiép, protein tho thwong cé ba van dé: kho tiéu hoda, khé hoa tan hodc kho tao
dic tinh cdAm quan mong mudn. Thiy phin bang enzyme giip chuyén protein nguyén ven thanh
peptide c6 kich thwéc nhd hon, tir d6 c6 thé cai thién tinh cong nghé cia nguyén liéu ma khéng can

dung diéu kién héa hoc qua khic nghiét [,
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Bromelain dic biét h4p dan vi ngudn gdc thwc vat, lich sir tng dung lau dai va kha ning tic dong Ién
nhiéu loai protein thwc phdm. Cac tong quan vé ng dung cong nghiép ghi nhin bromelain trong lam

mém thit, ché bién thiy san, d6 uéng, nwéng banh, protein hydrolysate, my phdm va mot s6 hwéng sinh

hoc khac 21,

O cdp do phat trién san phadm, bromelain c6 thé hd tro ba muc tiéu phd bién: tao peptide tir nguyén
liéu dam, cai thién ciu tric mo protein va tin dung phu phdm nong nghiép hoic thwec phdm. Cac nghién
ctru gan diy vé bromelain tir dira va phu phdm dira cling dit enzyme nay trong xu hwéng Kkinh té tudn
hoan, vi v, 16i va than dra c6 thé 1a ngudn protease hodc co chitlién quan cho cac quy trinh gia tri gia

tang [,

Du vay, trong tai liéu ky thuat cho khach hang chuyén nghiép, cAn tranh dién gidi bromelain nhw mot
phu gia “tw ddng cai thién moi th&”. Enzyme chi tic dong 1én nhirng lién két ma né cé thé ti€p cin trong
diéu kién phu hop; hiéu qua cudi cung con phu thudc vao tién x Iy nguyén liéu, ham lwgng nwéc, chit

trc ché protease tw nhién, mudi, chat béo, chit xo, nhiét d6 va thoi gian luu 71,
Ung dung chinh cia bromelain trong thiy phan protein

Thiy phan protein thuc pham va phat trién protein hydrolysate

U'ng dung truec ti€p nhat cia bromelain 1a tao protein hydrolysate tir nguyén liéu dong vat hodc thuc
vat. Khi protein dwoc cat thanh peptide nhé hon, sdn phdm c6 thé thay d6i vé do tan, kha ning phan

tan, dd nhat, vi va kha ning phdi tron trong cong thic thue pham hoic nguyén liéu dinh duéng 21,
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Trong protein thwc vat, bromelain ¢ thé dwoc cAn nhac cho diu, ngii cdc, hat ddu hodc phu phdm giau
dam néu muc tiéu la gidm kich thwéc phan ti va tao phan doan peptide. Tuy nhién, protein thwc vat
thwong di kéem polyphenol, xo, tinh bdt, phytate hodc ciu tric hat khé thadm nwéc; vi vy hiéu qua thuy

phan khong chi phu thudc vao enzyme ma con phu thudc vao cach chudn bi co chat trwéc phan tng °1,

Trong protein dong vat, bromelain cé thé phén giai protein co, mo lién két va mot s6 ciu tric goép phin
tao d6 dai. Piéu nay hiru ich trong sdn phadm cin lam mém, dich chiét protein, nwéc dung, nguyén liéu
savory hodc hydrolysate tir thit/ca. Nhwng néu qua trinh kéo dai qua mirc, sdn phdm c6 thé bi mém

nhiin, mit ciu tric hoic xuit hién hau vi khéng mong mudén 1,

Protein hydrolysate cling dwoc nghién ciru nhw ngudn peptide c6 hoat tinh sinh hoc tiém ning, chang
han peptide chong oxy héa hoic peptide lién quan dén chuyén hba. Cac tong quan vé bromelain ghi
nhan tiém nang sinh hoc rong, nhwng can phan biét ro gitra nghién ctru tién 1am sang hoac nghién ctru

nguyén liéu véi tuyén bd strc khée thwong mai cho san pham cu thé 1,
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Lam mém thit, ca va thay san

Bromelain la mot trong nhirng protease thwc vit dwoc biét dén nhiéu nhit trong lam mém thit. Co' ché
nam & viéc cdt cac protein ciu tric trong mo co, 1am suy y&éu mang protein gitr do dai va gitip mé dé
nhai hon. Cac bai tdng quan vé rng dung cong nghiép ctia bromelain déu xem lam mém thit 1a mét

trong nhitng rng dung kinh dién cta enzyme dira 2],
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Trong thit va thdy san, thach thirc ky thuét la kiém sodt mirc thily phan. Néu bromelain chi hoat déng &
bé mat, san phdm c6é thé mém ngoai nhwng 16i con dai; néu enzyme tiép xtic qua lau hodc phan b6 qua
manh, ciu tric cé thé tré nén bé. Vi vay, cac bién nhw kich thwdc miéng, phwong phap tdm, thoi gian

ti€p xtic, nhiét dd xit Iy va bwdc bat hoat enzyme sau phan rng déu anh hwéng dén chat lwong cusi .

D3i voi thuy sén, bromelain cé thé dung dé xir ly protein co cd hodc phu phdm ca nham tao dich thuy
phan, nén vi hoic nguyén liéu feed. Tuy nhién, thlly san cling dé phat sinh mui oxy hda lipid va vi dang
peptide; do dé thiét ké quy trinh cidn xem xét cd enzyme va kiém soat oxy hoa, mudi, pH, thoi gian gia

nhiét sau thiy phan [,

Tao nén vi savory va peptide tao vi

Thiy phéan protein c6 thé gidi phong peptide va acid amin dong gép vao vi umami, vi dam, vi thit hodc
nén savory. Trong cac hé nhw ddu nanh, nim men, c4, thit hodc phu pham thuy sdn, bromelain c6 thé 1a

mot protease dung dé mé cdu tric protein va tao phan doan hoa tan phuc vu phat trién hwong vi 21,

Tuy nhién, peptide tao vi mong mudn va peptide gy dang c6 thé cung xuit hién. Vi dang thwong lién
quan dén peptide chira nhiéu géc ky nuéc hodc c6 kich thwéc va trinh tir nhat dinh; néu chi t6i da héa

mirc thiy phdn ma khéng danh gia cdm quan, hydrolysate cé thé khé dung trong d6 uéng, bt dinh

dudng hoic gia vi sach vi (8.

Trong thuc té phat trién cdng thirc, bromelain c6 thé dwoc phdi hop theo quy trinh nhiéu giai doan véi
cac protease khac, hodc két hop véiloc, hip phu, 1én men, ph6i tron nén vi va xtr ly nhiét. Muc tiéu
khong phai la “cat protein cang nhiéu cang t6t”, ma 1a dat ho so peptide phut hop v&i cdm quan, do tan

va yéu cau ghi nhan ctia san pham 6],
Thire 3n chan nuéi, thirc an thay san va phu pham protein

Trong feed, thlly phan protein bang enzyme c6 thé gitp tao peptide dé tiéu héa hon, cai thién kha niang
str dung phu phdm hoic gidm mdt phan déc tinh khé xtr Iy ctia nguyén liéu thé. Bromelain tir phu phdm
dra da dwoc nghién clru trong hwéng ting cwong thiy phan protein cho nguyén liéu thirc an, bao gobm

ca cac md hinh dung bromelain thé hodc bromelain cg dinh 191,

U'ng dung nay pht hop véi xu hwéng tin dung phu phdm nong nghiép va cong nghiép thwec phadm. Thay
vi xem phu pham chi 1a chit thdi, quy trinh enzyme c6 thé chuyén nguén dam kém gia tri thanh nguyén

litu c6 do hoa tan hodc kha ning tiéu hoéa t6t hon, tiy vao co chat va thiét ké quy trinh [,
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Du vay, feed 1a linh vwc nhay v&i chi phi va hiéu qua thuce té. Bromelain c6 thé 1a Iwa chon phu hop khi
loi ich vé tiéu héa, xr Iy nguyén liéu hodc gia tri cong thirc vwot chi phi enzyme va xt Iy sau phan &ng.
V&i nguyén liéu gidu xo, khodng, chitin hodc keratin bén, protease dira cé thé cin két hop véi enzyme

khac dé dat hiéu qua mong mudn 1,

M§ pham enzyme va x{r ly protein bé mit

Bromelain ciing dwoc quan tim trong my phdm nh¢ kha nang phan giai protein bé mit, dic biét trong
cac sdn phdm tiy t€ bao chét enzyme hodc lam sach protein nhe. Co ché & diy van 1a thiy phan
protein, nhwng muc tiéu khac v&i thiy phan nguyén liéu dam: tic dong cin nhe, kiém soat tét va phu

hop véi an toan da [,

U'ng dung my phadm khong nén bi nham véi xi ly keratin cong nghiép. Keratin trong 16ng, téc, méng
hodc phu phdm gia cAm c6 ciu tric bén, nhiéu lién két va thwong cin hé enzyme chuyén biét hon.

Bromelain c6 thé tic dong lén mot sO protein bé mat, nhwng khéng nén mic dinh 1 enzyme t6i wu dé

phan hiy moi vat liéu giau keratin 21,

Bang so sanh: bromelain va mét s protease khac trong xtr ly protein

Nhém Nguén thuwéng Diém manh trong (ng Han ché ki thuat can Khi nao bromelain cé
enzyme gap dung protein lwuy loi thé?
Bromelain Dtra, d3c biét Lam mém thit; thdy phan C6 thé tao vi dang néu Khi can protease thuc

than, qua va protein thyc phdm; ngudn thay phan quéa mic; vat cho thit, c3, protein
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mong, 16ng vii

C6 thé tai sir dung, ting
6n dinh trong mot s6 hé,
hé tro quy trinh lién tuc

Han ché ky thuat can
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hiéu qua thay déi theo
co chat; khéng téi wu
cho moi protein

H6 so cat va cdm quan
khdc bromelain; can toi

uwu riéng

Cé thé tao ho so peptide
khdc, can kiém soat vj va

murc thdy phén

Khéng phai lira chon
phé théng cho moi thyc
pham; yéu ciu kiém

soat rng dung riéng

Chi phi gid mang,
khuéch tan co chét va
thiét ké thiét bi phirc tap
hon

Khi nao bromelain cé
loi thé?

thwe phdm hodc
hydrolysate cé kiém

soat [2]

Khi muén so sanh céc
protease thuc vat
trong clng cong thic
(8]

Khi muc tiéu la hiéu
suat thay phan cao
hodc quy trinh d3 t6i
uwu cho pH trung
tinh/kiém [6]

Bromelain thudng
khéng phai lua chon
d4u tién néu co chat
chinh I3 keratin bén
[11]

Khi quy trinh can tai st
dung enzyme hoac
giam enzyme con lai

trong san pham [

Bang trén cho thiy Iwa chon enzyme khong nén dwa vao tén goi “protease” néi chung. Méi enzyme tao

ho so peptide khac nhau, hoat dong khac trong tirng pH, nhiét d6, d6 mudi va ma tran nguyén liéu; vi

vay bromelain c6 loi thé ro nhat khi co ché cit cia né phi hop véi muc tiéu sdn phdm, dic biét trong

1am mém mo protein va phat trién hydrolysate tir ngudon thwec pham P,

Céc yéu td cong nghé dnh hwéng dén hiéu qua bromelain

Co’ chat protein va mirc dé tién xtr ly

Co chitla yéu t6 quyét dinh diu tién. Protein co thit, collagen, albumin, globulin diu, protein hat,

protein ca va phu pham giau keratin c6 ciu truc khac nhau, nén khong phan &ng giéng nhau véi

bromelain. Cac tong quan vé bromelain nh4n manh rang ngudn protein va trang thai ciu tric cda co
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chit anh hwdng 1én dén mirc do thiy phan 41,

Tién x Iy c6 thé lam thay d6i kha nang ti€p can lién két peptide. Nghién nho, hydrat hda, gia nhiét nhe,
diéu chinh pH hodc loai bd mot phan chat béo cé thé giip enzyme ti€p xtc v&i protein tot hon; nguwoc
lai, qua nhiéu bién tinh, két tu hodc mat nwdc cd thé lam co chat khé phin tan va gidm hiéu qua phan
trng 171,

Trong phu phdm thywc phidm, vin dé con phirc tap hon vi co chat khong chi cé protein. Vo, 161, ba, mb
x0, khoang, polyphenol hodc lipid c6 thé anh hwéng dén enzyme, d6 nhét va qua trinh tich sau thiuy
phan. Cac nghién ctru vé thu hoi bromelain tir phu phadm dira va mang siéu loc cho thiy x Iy phu phim

thuong doi héi cach tiép can hé théng, khong chi b sung enzyme vao nguyén liéu tho 5],

pH, nhiét d6 va nuérc

Bromelain cAn méi tredrng nwée dé ti€p cin va thay phan lién két peptide. Trong hé qua dic, tron kém
hodc c6 viing khd, enzyme cé thé phan b6 khong déu, din dén san phdm khong dong nhat. Day 1a van

dé thwong gap khi xtt Iy bot protein, nguyén liéu thit nghién hoc phu phdm cé dd nhét cao 71,

Figure 4. E2 |0l 7l+=F
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pH anh hwéng dén trang thai ion hda cia vung hoat dong enzyme va dién tich ctia protein co chat. Néu
pH nam ngoai viing phit hop cho hé phan rng, tdc dd cit c6 thé gidm hoic protein c6 thé két ty, lam

gidm ti€p xic enzyme-co chit. Cac bai tong quan mo ta bromelain cé kha nang hoat dong trong nhiéu

diéu kién, nhung diéu kién t6i wu thwe té vin phu thudc vao co chat va muc tiéu san pham B,
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Nhiét d6 c6 hai mat. Tang nhiét cé thé 1am phan ng nhanh hon va mé ciu tric protein, nhwng nhiét
qué cao hodc gilr qua lau c6 thé lam mit hoat tinh enzyme. M6t s6 nghién ctru vé 6n dinh bromelain
cting cho thiy bdo quan, phu gia va méi trwong c6 thé anh hwdng dang ké dén hoat tinh con lai ctia
enzyme theo thoi gian [,

Théi gian phan irng va diém dirng

Thoi gian phan &rng quyét dinh mirc do thiy phan cung v&i lwong enzyme, co chat va diéu kién moi
trweorng. Trong 1am mém thit, thoi gian qua ngan c6 thé khong du tic dong; thoi gian qua dai c6 thé lam
mod bé hodc mit cAm gidc nhai. Trong hydrolysate, thoi gian qua dai c6 thé 1am ting peptide ddng hoic

gidm tinh chat chitc ning cla protein con lai 1.

DPiém dirng thwong dwoc thiét ké bang gia nhiét hodc thay d6i diéu kién dé gidm hoat dong enzyme, tiy
quy trinh va sdn phdm. Muc tiéu 1a 6n dinh trang thai peptide da dat dwoc, tranh phan ng tiép tuc
trong bao quan hodc trong cac budc phdi tron sau dé. DAy 1a nguyén tic cong nghé phd bién khi sir

dung protease trong thwc pham va nguyén liéu protein (6],

Khong nén chi danh gia di€ém dirng bang cdm quan tirc thoi. MOt hydrolysate c¢6 thé 6n ngay sau phan
rng nhwng thay déi dd dang, do duc, lang cin hodc mui trong bdo quan. Vi viy, trong phat trién san

phdm, cin theo doi dic tinh sau x& Iy phu hop véi muc dich str dung cudi, vi du do tan, d6 nhét, hwong

vi, phan tan trong nwéc hodc dd 6n dinh nhiét ],
Bromelain tir dira va phu pham dira: y nghia cia ngudn nguyén liéu

Mot diém dang chu y cia bromelain 1a ngudn dira c6 thé gin v&i hudng tin dung phu phadm. Than dira,

vO dira va cac phan khong dung lam thwc phdm trwec ti€p cé thé chira protease, khién bromelain tré

thanh vi du dién hinh vé khai thac enzyme tir dong phu pham néng nghiép [,

Cac tong quan veé tinh sach bromelain mé ta nhiéu huéng thu hdi nhw két tia, sac ky, tich mang va cac
phwong phap cai tién. Vé mat tng dung, diéu nay cho thiy chit lwong ché phdm bromelain phu thudc

khéng chi vao ciy dita ma con vao qua trinh tach, lam giau va 6n dinh enzyme [,

Mang siéu loc dwgc nghién clru nhiéu trong tch va cé diac bromelain vi c6 thé phan doan protein theo
kich thwérc va ho tro 1am gidu enzyme tir dich chiét. Tuy nhién, d8i v&i ngudri dung cong nghiép, diéu

cin quan tAm & sdn pham thwong mai 1a hiéu nang trong quy trinh thwc t€, hé so an toan, tai liéu 16

hang va kha ning phu hop véi trng dung cudi [,
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Xu hwéng méi con bao gom c6 dinh bromelain 1én gia mang hodc bao géi enzyme trong vat liéu sinh
hoc. Cac cong nghé nay co6 thé cai thién kha nidng tai sir dung, 6n dinh hodc kiém soat gidi phong
enzyme trong mot sd hé, nhuwng cling lam quy trinh phirc tap hon va khong phai ltic nao cén thiét cho

thdy phan protein thong thwong 12,
Bromelain cd dinh va quy trinh tdi sir dung enzyme

C6 dinh enzyme 12 ky thuat gdn enzyme lén vat liéu mang hodc gilr enzyme trong ma tran dé dé tach

khoi sdn pham, ting 6n dinh hodc tai st dung. Pdi v&i bromelain, hwdéng nay dwoc nghién clru trong xt

Iy protein, phat trién vat liéu va cac quy trinh can gidm enzyme tir do trong dich sau phan tng 111,

Trong feed hodc xtr Iy phu phdm, bromelain c¢6 dinh c6 thé gidp van hanh theo mé lap lai hodc gidm chi
phi enzyme trén mdi lwong nguyén liéu néu hé thdng du 6n dinh. Mot nghién ciru gan diy vé bromelain
thé c6 dinh tir vo dira da dat vin dé nay trong béi canh ting cwong thiy phan protein cho nguyén liéu
thiec an 10,

Tuy nhién, c6 dinh enzyme khong tw déng tot hon enzyme tw do. Co chit protein 1én c6 thé khuéch tan
chidm vao ving enzyme cd dinh; gid mang cé thé bi bam bin; va thiét ké thiét bi cAn phu hop véi do

nhét, kich thwéc hat, yéu ciu vé sinh va chi phi vin hanh. Vi vy, bromelain tw do van 1a lwa chon don

gian hon cho nhiéu &ng dung thiy phan protein theo mé 11,
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Rui ro ky thuat thwong gap khi dung bromelain

Rui ro dau tién la thiy phan khong da. Piéu nay thuwong xay ra khi protein khoé ti€p cin, nguyén liéu
phén tan kém, pH hodc nhiét dd khong phu hop, hodc thoi gian phan rng chwa da. Két qua co thé la

thit chwra mém, protein hydrolysate con ldng, hodc dd tan khong dat muc tiéu 1,

Rui ro thit hai l1a thiy phan qua mic. Khi bromelain ti€p tuc cat protein sau khi da dat ciu tric mong
muon, san pham cé thé mat do gel, mat do nhai, b&, loing hodc c6 cam gidc miéng kém. Trong nguyén

liéu savory va dinh duéng, thiy phan qua mitc ciing c6 thé lam ting vi ddng va hau vi kéo dai 8.

Rui ro thi ba la chon sai enzyme cho co chat. Bromelain cé thé rat hiru ich v&i nhiéu protein thuc
phidm, nhwng khéng nén xem la giai phap t6i wu cho moi vat liéu giau dam. Néu co chit chinh 1a keratin

bén, chat xo-protein phirc tap hodc protein da bi x Iy nhiét manh, mot enzyme khac hodc hé enzyme

phéihop c6 thé pht hop hon 11,

~ —
= ( )
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-

Figure 6. 22 A2} OIS K| 0|50 ArESHE B 2, 7|2 2, 25, pH, B
AlZh 28, 22| 1 HHES Metst AL SEStE T S 25ttt

Rui ro thit tw 12 dién gidi qua mic vé lgi ich sinh hoc. Bromelain va peptide tao b&i bromelain dwoc
nghién ctru trong nhiéu mé hinh sinh hoc, nhwng dir liéu nghién ctru khong dé6ng nghia véi cong dung
diéu tri cho ché phdm enzyme cong nghiép hoidc cho moi hydrolysate tao ra. BAt ky tuyén bé strc khde

nao cho san phadm cudi déu can co s& phap ly va bang chitng riéng 181,
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Ghi chu vé cung (rng tir Enzymes.bio

Enzymes.bio la nha cung cap truc tuyén, khong phai nha san xuat enzyme hay phong thi nghiém phén
tich. S&n phdm bromelain dwoc cung cip cho khach hang chuyén nghiép theo don vi 1 kg, phtu hop véi
cac muc dich nhw thr nghiém cong nghé, phat trién cong thirc va sir dung trong quy trinh céng nghiép

c6 kiém soat.

CoA va SDS dwoc cung cip kém theo khi dat hang, gitp ngwdi dung lwu ho so 16 hang va thong tin an
toan trong hé théng noi bd. Cac tai liéu nay nén dwoc xem la tai liéu di kém san pham thwong mai,
khong thay thé cho danh gia phu hop quy trinh, tudn tha phap ly tai noi sit dung hodc xac nhan hiéu

nang trén co chit cu thé.

Khi str dung enzyme cong nghiép, khach hang cin cé co s&, thiét bi, nhin sw va quy trinh an toan phu
hop. Diéu khodn ctia Enzymes.bio néu ré san phim enzyme cin dwoc xt ly b&i ngudi dung c¢é nang luc

ky thuat va tudn thi quy dinh 4p dung tai khu vuc st dung .
K&t ludn: bromelain phu hop nhat khi dwoc dung nhu cdng cu ki€ém soat protein

Bromelain 13 protease tir dira c6 gia tri thuc té trong thiy phin protein, lam mém thit, x{ Iy thiy san,
phat trién protein hydrolysate, nguyén liéu feed va mot s6 tng dung my phdm enzyme. Co ché cot16i la
cat lién két peptide bang hoat tinh cysteine protease, 1am thay ddi kich thwéc phan tir va ciu tric chirc

ning ctia protein 1,

Gia tri ciia bromelain nam & kha niang bién ddi protein du¢i diéu kién twong d6i nhe, nhwng hiéu qua
cudi cung phu thudc vao co chét, tién xt ly, pH, nhiét dd, nwéec, thoi gian phan &ng va buwdc dirng

enzyme. V&i cac san phadm thwe phdm hodc dinh dwdng, cAn dic biét kiém soat vi dang, d6 tan va tinh

6n dinh sau thdy phan [,

D6i véri khach hang B2B, cach ti€p cidn phu hop la xem bromelain nhw mot thanh phan cong nghé trong
quy trinh c6 muc tiéu ré: 1am mém, ting phin tan, tao peptide, tin dung phu phidm hoic phat trién nén
vi. Khi dwoc thiét ké ding, bromelain c6 thé gitip chuyén nguyén liéu protein khé xtr ly thanh dang c6

gia tri tng dung cao hon ma van giit kha ning kiém soat quy trinh va chat lwong san pham cusi 2.,
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Dat mua Bromelain 600000 U/G Pineapple Enzyme Protein Hydrolysis Biological
Enzyme Preparation 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 Bromelain 600000 U/G Pineapple Enzyme Protein Hydrolysis Biological Enzyme Preparation -

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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