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Papain cho thiy phan protein thuc vat thuc pham: co’ ché,
loi ich cong nghé va ng dung

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

Papain la mot protease thwc vat tir du dd, pht hop dé thiy phan protein thwc vat thanh
peptide ngan hon nham cai thién d hoa tan, kha ndng phan tan, nhii hda, tao bot va tiém ning
tao peptide chirc nang trong thwc phadm. Trong rng dung B2B, papain hoat tinh cao cap thuc
phidm dwoc dung nhw mot cong cu xtr ly protein cé kiém soat cho dé uéng protein thwc vit,
savory base, san pham plant-based, b6t protein hoan nguyén va cac hé nhii twong thwe pham.
Enzymes.bio cung cip san phdm papain qua kénh ban trwc tuyén theo don vi 1 kg; CoA va SDS

dwoc cung cip kém theo khi dat hang.

Papain la gi trong bdi cdnh thay phan protein thwce vat?

Papain la enzyme protease c6 nguén géc tir nhwa qua du da (Carica papaya), thueong dwoc x€p vao
nhém cysteine protease vi trung tAm hoat dong clia enzyme c¢6 nhoém cysteine tham gia phan rng cat
lién két peptide. Trong cdng nghiép thwc phdm, papain da dwoc sir dung ldu ndm cho cac rng dung lién

quan dén phan giai protein, bao gom lam mém thit, xt Iy protein, 6n dinh mot s6 hé thwc phdm va tao

protein hydrolysate .

Trong san phadm “Papain High Enzyme Activity for Plant Protein Hydrolysis Food Grade” cla
Enzymes.bio, diém quan trong khdng chi 1a nguén goc thwc vat ciia enzyme, ma 1a kha nang dung
papain dé bién doi cé kiém soét cac protein nhw diu nanh, diu Ha Lan, gao, dau xanh, chickpea, lentil,
gluten lda mi hodc cic nguén protein thwe vit méi. Enzymes.bio 1a nha cung cip san pham enzyme qua
kénh trwc tuyén, khéng phai nha san xuit hay phong thi nghiém; vi vy tai liéu nay tip trung vao co s¢

ky thuit va rng dung, khong mé ta quy trinh san xuit enzyme hay phwong phap phéan tich ndi bo .

Thuy phan protein bing enzyme khac v&i xir ly acid hodc kiém & chd phan trng c6 tinh chon loc sinh
hoc hon va c6 thé dugc diéu chinh d€ dat mirc cat mach vira da. Cac tdng quan gan day vé thuy phan
protein thwc vat nhdn manh rang enzyme c6 thé “thiét ké lai” tinh chit protein, lam thay d6i kich thwéc

phén ti, dd hoa tan, tinh linh ddng, kha nang twong tic bé mat va tiém nang giai phong peptide hoat

tinh sinh hoc 21,
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Vi sao protein thwc vat thuwong can thiy phan bang enzyme?

Protein thwc vat hdp din vi ngudn nguyén liéu da dang, pht hop xu hwéng plant-based va c6 thé ho tro
phat trién sdn phdm bén virng hon. Tuy nhién, trong cong thirc thwc phdm, ching thwong gip cac van
dé nhuw d6 hoa tan thip & mot s6 vung pH, cadm giac bot hodc san, mui vi dau, dé6 nhét cao, khad nang tao

nhii hodc tao bot chwa 6n dinh, va ciu tric gel khé kiém soat 2,

Nguyén nhin ndm & ciu tric protein va thanh phan di kém ctia nguyén liéu thwc vat. Nhiéu protein hat
dau, ngli c6c hodc hat dau cé cdu triic bac ba chat, ving ky nwéc bi chon bén trong hodc két tu do xtr ly
nhiét, sdy, tach chiét va bién tinh trong qua trinh sdn xut isolate/concentrate. Khi dwa vao nuérc,
nhirng phan tir 16n nay c6 thé trrong né khong dong déu, két tu hoic 1dng, lam dd udng protein, sup,

s6t, bot pha va nhii twrong plant-based kém &n dinh B1,

Figure 1. T}t Q12 HFIHOFO A R afi et A|AHQ Z2H[OHM 2, Af 22 THE
O[L} RSN E 7157 | BL 7| & A 2d T E S HEok= O ArgE LT

Thuly phan c6 ki€ém soat bing papain gitip cit mot phan chudi protein thanh peptide nhé hon. Khi mach
protein dwoc rit ngan, s6 ddu amino va carboxyl ting 1én, cdAc nhém wa nwéc c6 thé tiép xdc nhiéu hon
v&i pha nwéc, dong thoi mot s6 ving ky nudrc dwoc phoilé & mikrc di dé ting hoat tinh bé mdt. Pay la
nén tang cho viéc cai thién do phan tan, gidm kich thu¢c hat protein va ho tro hdp phu tai giao dién

dau-nuéc hoic khi-nwéc 4,

DPiém cin nhidn manh 1a muc tiéu khong phai “thuy phin cang siu cang t6t”. Néu thiy phan qua nhe,
protein c6 thé chwa thay déi di dé cai thién chirc nang; néu thily phan qua siu, peptide ngan va ky

nuéc co thé gy ding, lam gidm kha ning tao gel hodc khién hé san phdm qua lodng. Vi vay, papain nén
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dwoc xem la céng cu diéu chinh ciu tric protein theo muc tiéu cong thirc, khdong phai gidi phap chung

cho moi van dé cta protein thuc vat [°1,
Co’ ché papain cat protein: tir lién két peptide dén tinh chat cong nghé

Vé mit hda sinh, papain nhan dién protein nhw mot chudi amino acid néi vé&i nhau bang lién két
peptide. Tai trung tam hoat dong, nhdm cysteine ciia enzyme tham gia phan &ng nucleophilic v&i
carbonyl cta lién két peptide, tao trung gian acyl-enzyme roi dwoc thiy phan dé giai phéng hai doan
peptide ngdn hon. Qua trinh nay 13p lai & nhiéu vi tri khac nhau trén protein, tily ciu tric co chit va

diéu kién moi trueong 61,

Papain thwong dwgc mo ta 1a protease c6 pho co chit twong doi rong. Diéu nay c6 y nghia trong thuc
pham vi nguyén liéu protein thwc vat khdong phai 1a mot protein tinh khiét don 1¢, ma 1a hon hop nhiéu
phan doan: globulin, albumin, prolamin, glutelin va protein lién két v&i carbohydrate, lipid hodc khoang.
Mot protease c6 phé cat rong nhuw papain cé thé ti€p cin nhiéu vi tri trong hdn hop nay, tir d6 tao ra

dai peptide da dang thay vi chi mot vai san pham cit dic hiéu [,

O cdp d6 cdu tric, khi papain cit protein, khéi lwong phan tit trung binh gidm va ciu tric khong gian bi
néilong. Cac doan peptide nhd hon c6 thé di chuyén nhanh hon trong pha nwéc, khuéch tan dén bé
mat giot ddu hodc bot khi t6t hon, va tai sap x€ép tai giao dién nhanh hon protein nguyén ven. Day 1a ly
do thdy phan gi¢i han thwong dwoc dung dé cai thién nhii hda va tao bot, dic biét trong hé plant-based

can thay thé chitc ning clia protein tritng hoic sita 3.

Tuy nhién, papain ciing c6 thé lam suy yéu mot s6 chirc ning cin mang lwdi protein 1én. Vi du, gel
protein thwong can phan tir dd dai dé tao mang ba chiéu qua twong tac ky nwérc, cau disulfide, lién két
hydro hoic twong tac ion. Néu papain cit qua nhiéu, kha nang tao mang gel c6 thé gidm; néu cit vira
phai, ciu tric cé thé linh dong hon va tao gel khac biét. Nghién cru trén protein dadu nanh cho thiy

thily phan gi¢i han bang papain hodc két hgp enzyme c6 thé 1am thay ddi ciu tric va tinh chit gel theo

hwéng phu thudc mire xir ly 41,
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Bang chirng khoa hoc vé papain va thiy phan protein thwc vat

Nén tang bang chirng hién nay khong chi dén tir lich sir tng dung papain trong thwc phdm, ma con tir
cac nghién ciru gan day trén protein dau nanh, khoai tay, bi ng6, thlly sinh thuc vat, hdn hop soy-zein
va nhiéu nguén protein khac. Cac nghién cru nay cung cho thiy thiy phin enzyme c6 thé diéu chinh

ciu tric protein, tao peptide va thay ddi tinh chit cong nghé clia nguyén liéu thuc pham 2],
So sanh tac déng cta papain va thiy phan enzyme trén mot sé hé protein

Hé protein / Vai trd cla papain hodc Tac dong cong nghé duoc ghi Y nghia cho phat trién san

trng dung thiy phén enzyme nhan phdm

Hitu ich khi can diéu chinh

Protein dau
nanh

HAn hop soy
protein / corn

zein

Papain dwoc khao sat trong
thdy phan gi¢i han va so
sanh vdi trypsin hodc phdi
hgp enzyme

Thay phan enzyme gidi han
dé “tailor” hdn hop protein
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Thay d8i ciu tric protein, anh

hwéng dén dic tinh gel va mang

protein

Cai thién tiéu hda va chirc ndng

clia hé protein hon hop

texture cho tofu, gel protein,
nhan plant-based hodc ban

thanh pham giau protein 4!

Goi y hudng xtr ly protein lai
gitta dau va ngii c6c cho d6
uéng, snack hodc protein

blend 3!
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Hé protein / Vai trd cla papain hodc Tac dong cong nghé duoc ghi Y nghia cho phat trién san

trng dung thiy phin enzyme nhan phdm
b i khoai Papain va bromelain duwgc Tang tiém nang dung protein Phu hop véi cong thirc bakery
rotein khoai e el L, - DA s _ N : )
4 dung dé cai thién tinh chat khoai tay lam chat ho trg nhii hda gluten-free, cake mix, kem phu
a
Y chtrc ndng va nhii héa trong banh khong gluten hodc nhii tvong thuc pham [7]
Thay phan enzyme, c6 thé Tao hydrolysate cé dac tinh hoa ly Hiru ich cho phat trién nguyén
Protein hat bi két hop cong nghé ho tro va hoat tinh chéng oxy hda in liéu peptide tir hat dau va phu
nhu siéu am vitro pham giau protein (8]
, . . Duoc nghién ctru cho cac phan M@ réng ngudn protein mdi
Water lentil / Thuay phan enzyme dé tao e . - — .
. . doan cé tiém nang lién quan dén cho thyc pham chirc nang va
duckweed phan doan peptide . ] 9
hoat tinh sinh hoc cong thirc plant-based 9]
Papain thudc nhém Cé thé tao peptide chéng ox . .
Protein thyc P ) , ’ p P & oxy Can than trong khi chuyén tw
R o protease thuc vat co kha hda, &rc ché enzyme muc tiéu . . .
pham noi R . . . . ] két qua in vitro sang tuyén bd
nang giai phong peptide hodc peptide chirc nang khac o . < [6]
chung i e trén san pham cudi
hoat tinh trong mo hinh in vitro

Bang trén cho thiy tac dong ctia papain khong nén dwgc hiéu theo mot chiéu duy nhit. Véi protein
khoai tiy, trong tAm 1a nhi héa cho banh khong gluten; véi protein ddu nanh, trong tAm c6 thé 1a ciu
truc gel; véi duckweed hodc hat bi, trong tim lai lién quan dén peptide chirc nang va gia tri dinh dudng.
Diéu nay phu hop véi két ludn clia cac tdng quan rang thliy phan enzyme 1a cdng cu “thiét ké tinh chat”

hon 13 mot buéc xtr Iy ddng nhat cho moi protein 21,

Ung dung chinh trong thwc pham plant-based va nguyén liéu protein

D6 udng protein thuc vat va bét hoan nguyén

Trong d6 udng protein, vin dé thudng gap 1a 1ang cin, cdm giac bot, dd nhét cao hodc kho phan tan khi
hoan nguyén. Papain c6 thé cat protein thanh peptide ngan hon, giip hé phan tan dong déu hon néu
mirc thiy phan dwoc ki€m soat dung. V&i cac protein kho tan nhw diu, gao hodc mot s6 phan doan ngii

cdc, thiy phan gi¢i han cé thé hd tro cai thién kha niang hoa tan va gidm xu hwéng két tu 2,

V&i bot protein thwce vat, papain c6 thé dwgc dung truedc cong doan siy hoic trong phat trién ban
thanh ph4m hydrolysate. Khi protein da dwoc cdt mach mot phan, bot hoan nguyén cé thé phan tan
nhanh hon va it tao cuc hon, tily nén cong thirc, chat 6n dinh, chit béo va khoang c6 mat. Tuy nhién,
cam quan phai dwoc kiém soat vi peptide qua nho hodc qua ky nwoc co thé lam ting vi ddng, mot vin

dé pho bién trong protein hydrolysate thwc pham 9],
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Nhii twong, s6t, kem thuc vat va san pham cé dau

Trong nhi twong ddu-nwéc, protein phai di chuyén dén bé mat giot dau, bAm lén giao dién va tao 16p
mang da bén dé han ché két tu hodc tach pha. Protein thwc vat nguyén ven do6i khi qua 16, qua clirng
hoic két tu san nén hip phu chdm. Thiy phan bang papain c6 thé 1am protein linh dong hon, tao

peptide c6 can bing wa nudc-ky nudc phit hop hon cho hoat tinh bé mét 1.

Nghién ctru trén protein khoai ty cho thiy papain va bromelain c6 thé cai thién tinh chit chirc nang va
nhil héa, tir d6 hé tro &ng dung trong banh khong gluten nhw chit nhii héa protein tw nhién hon. Két
qua nay dic biét lién quan dén cac cong thirc plant-based cin gidm phu thudc vao phu gia tdng hop

nhung van can ciu tric khi, chat béo va nwéc dwoc phan bs 6n dinh 71,

Tao bot cho topping, mousse, d6 uéng danh bot va bakery

Tao bot doi héi protein hodc peptide phai hap phu nhanh tai giao dién khi-nwéc, gidm sirc cing bé mat
va tao mang du dan hoi quanh bot khi. Protein thwc vat cé thé tao bot kém vi kich thwéc 16m, cu tric
chit hodc thiéu linh dong. Thiy phan gi¢i han 1am gidm kich thwéc phén tir va ting kha nang tai sap

x&p tai giao dién, tir d6 c6 thé cai thién kha ning tao bot [3],

Trong san phdm nhw mousse thwc vat, topping khong sira, @6 uéng danh bot, kem x6p hodc banh c6
cau truc khi, papain c6 thé 1a cdong cu d€ diéu chinh protein nén. Diém ky thuat 1a phai giit cAn bang

gitra tao bot va gitr bot: peptide qua nho c6 thé hap phu nhanh nhwng tao mang yéu; protein qua
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nguyén ven c6 thé tao mang bén hon nhwng hap phu chim. Vi viy, mic thily phan gi¢i han thwong phu

hop hon thiy phan sau [,

Savory base, gia vi thiy phan va peptide tao vi

Protein hydrolysate thwong dwoc dung trong savory base, nwéc chdm, sip, snack seasoning, gia vi
plant-based ho#c nén vi umami. Khi papain cat protein, peptide va amino acid tw do dwgc gidi phong,
gop phan tao chiéu sau vi, hiu vi va cam giac “brothy” hodc “meaty” trong mot sé cong thirc. Pay la ly

do enzyme protease dwoc quan tAm trong phat trién hwong vi tir protein thwce vat thay vi chi dwa vao

chiét xuat nAm men hodc thdy phan acid 191,

Mat trai 1a vi ddng. Nhiéu peptide ding c6 xu hwéng chira amino acid ky nwérc, va thiy phan sau cé thé
lam ching xudt hién ré hon. Vi vy, trong savory base, papain thwong can dwgc két hgp véi thiét ké
cong thirc: lwa chon ngudn protein, kiém soat mirc thiy phan, phdi hop phdn &ng nhiét tao hwong, cin

bang mudi, acid hitu co, nucleotide, dwdrng khir hodc thanh phan tao umami khac (1]

Figure 4. A= T2 FE0 715 YO M SE AL 3 =7t HOHA|
ALp FZ2p7F o292 = A7 W20l 7 =2 &l gigo] B gL,

Protein hydrolysate c6 tiém ning peptide hoat tinh sinh hoc

Mot hwéng irng dung khéc 1a tao peptide c6 hoat tinh sinh hoc in vitro, chdng han chéng oxy héa hoic
lién quan dén cac enzyme muc tiéu trong chuyén hoa. Cac tong quan vé peptide hoat tinh sinh hoc tir

protein thuc phdm cho thdy kich thwéc peptide, trinh tw amino acid, tinh ky nwéc, dién tich va kha nang

ton tai qua tiéu héa déu quyét dinh hoat tinh quan sat dwoc 11,
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Papain la mot trong cac protease thwc vit dwoc nghién cru dé€ gidi phong peptide hoat tinh tir nhiéu
nguoén protein. Tong quan vé protease thwc vat nhan manh papain, bromelain va ficin c6 thé giai phong
peptide sinh hoc tir protein thwc phdm, nhwng hiéu qua phu thuéc manh vao co chit va diéu kién thay

phan [6l,

Véi protein thuwe vt méi nhw water lentil hay duckweed, thuy phan enzyme da dwoc nghién ctru dé tao
phan doan c6 tiém ning lién quan dén hoat tinh rc ché enzyme chuyén angiotensin trong mé hinh in
vitro. Nhirng dit liéu nhw vay c6 gia tri dinh hwéng R&D, nhwng khong dong nghia véi tuyén bd strc

khde trén san phdm thwong mai néu chwa c6 bang chirng vé tiéu hda, hap thu, liéu dung va yéu cau

phap ly phu hop .
Thiét ké qua trinh thay phan: cac bién sé can hiéu ding

Két qua thily phan bang papain phu thudc vao ban chit co chit. Protein dau nanh giau globulin sé&
phan trng khac protein gao hodc zein ngd; protein isolate da xt ly nhiét sé khac protein concentrate

con nhiéu chit xo, tinh bot hodc polyphenol. Do dd, cing mot enzyme cé thé tao ra hydrolysate c6 do

hoa tan, vi, mau, d6 nhét va chitc ndng bé mit khac nhau tily nguyén liéu dau vao 21,

Mitc thily phan 1a bién sé trung tim. O’ mitc thap, protein chi bi cit mot phin, thuwong phu hop khi muc
tiéu 13 cai thién phan tan, nhii hda, tao bot hoic gel ma van giit mot phin ciu tric phan ti 16n. O mitc
cao hon, sdn phdm c6 nhiéu peptide ngin, c6 thé phu hop véi dd udng peptide, savory base hoic

nguyén liéu dé tiéu héa hon, nhung rii ro ding va mat ciu tric ting 1én 19,

Mo6i treong xi Iy cling anh huwdng manh dén hoat dong cia papain. pH, nhiét do, thoi gian tiép xuc,
ham lwong chit kho, mirc khudy tron, dd hoa tan ban dau cua protein va sw c6 mit cia mudi, dwong,
chit béo hodc polyphenol déu c6 thé 1am thay ddi toc do cat mach. Tai liéu vé papain trong thuc phdm
nh4n manh enzyme nay c6 pham vi tng dung rong, nhwng diéu kién t6i wu thwc t€ phai gin voi tirng co

chat va muc tiéu san pham 11,
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Figure 5. Tt O 7h~2 ol = HEIO| = 3 7|2t HEH ofsts HotA|HA 24d, 7
oy, AE dY, r 2, 2Y, 2880 dgs = = ASLIC

Tién xtr ly c6 thé lam thay d6i kha nang ti€p cin clia papain v&i protein. Gia nhiét vira phai, hydrat héa
day du, nghién min, ddng héa hoic cong nghé ho tro nhw siéu 4m c6 thé 1am 16 cac ving protein truwdc
day bi che khudt, tir d6 tang hiéu qua thiy phan. Cac nghién cru vé thiy phan enzyme két hgp cong

nghé xt Iy méi cho thdy cac phwong phap nhw siéu 4m hodc x Iy phi nhiét c6 thé anh hwdong dén ciu

tric protein va hiéu suat tao peptide [*?,

Sau khi dat muc tiéu cdng nghé, nhiéu quy trinh thwc phdm sé cin dirng phan rng enzyme dé 6n dinh
sdn phdm. V& nguyén tic, bat hoat bang nhiét hodc cic budc xir Iy tiép theo c6 thé dwoc dung trong san
xudt thwc phdm dé€ han ché papain ti€p tuc cat protein trong bdo quan. Diéu nay quan trong véi san
phdm cin texture 6n dinh, vi enzyme con hoat ddng cé thé tiép tuc lam gidm dd nhét, pha gel hoac thay
d6i cdm quan theo thoi gian 13,

Papain so v&i mdt sd lwa chon protease khac

Papain khéng phai protease duy nhit dung cho thdy phén protein thwe vat. Bromelain, ficin, alcalase,
protease trung tinh, protease kiém va mot s6 enzyme vi sinh ciing dwgc dung trong nghién ctru va san
xudt. Diém khac biét nam & phd cat, mirc dd tao peptide dang, anh hudng dén gel/nhii/bot, yéu cau

diéu kién xt Iy va ho so' cdm quan cia hydrolysate [©],

So v&i mot s6 protease vi sinh c6 xu hwéng thuy phan manh, papain thwong dwoc danh gia cao vi
nguon goc thwc vét, lich st 'ng dung trong thwe pham va pho co chat rong. Trong cong thirc hwéng
plant-based hodc nhan sach hon, nguén goc tir du du c6 thé 1a loi thé truyén théng ki thuit, du quyét

dinh st dung van phai dwa trén hiéu qua thwc nghiém trong san pham cusi 1.
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So v&i bromelain hodc ficin, papain c6 nhiéu diém twong dong vi déu la protease thwc vat c6 kha nang
cat protein va gidi phong peptide. Tuy nhién, tirng enzyme tao hd so peptide khac nhau, nén ciing mot
nguyén liéu protein cé thé cho dd ding, do hoa tan, nhii héa hodc hoat tinh in vitro khac nhau. Téng

quan vé protease thwc vat cho th4y lwa chon enzyme can gin v&i muc tiéu peptide va tinh chit chirc

ning mong mudn, khéng chi dwa vao tén enzyme [,

Figure 6. I} I Q12 Al = F o A|AH| QI Z2H|OMM| 2 A Cheh Th = EE O
F&ottt= oM, 48-S8-€Zeld Z2HOtH| 40t CHE L C

Trong mdt s truwong hop, phdi hop enzyme hodc thiy phan theo hai giai doan c6 thé tao hiéu qua
khac biét so v&i dung mot enzyme don 1é. Nghién ciru trén protein ddu nanh cho thiy papain, trypsin
hodc ph6i hgp enzyme cé thé tic dong khac nhau dén ciu truc va gel, qua d6 mé ra cach diéu chinh

texture sau hon. Tuy vay, phoi hop enzyme ciing lam ting d6 phirc tap khi kiém soat vi, mirc thuy phin

va tinh 6n dinh 4,
Loi ich cong nghé cé thé ky vong

Loiich dAu tién 13 cai thién do hoa tan va kha niang phan tan cla protein thwc vat. Khi papain cit
protein thanh peptide nhé hon, lwc két tu ¢ thé gidm va s6 nhoém phéan cuec tiép xic véi nwde ting 1én.

biéu nay dac biét hiru ich trong d6 uéng protein, bot pha, stp, s6t va cong thirc cin ham lwgng protein

cao nhwng van mudn cam giadc miéng min 2,

Loi ich thit hai 1a diéu chinh hoat tinh bé mit. Peptide c6 kich thwéc va cAn bang wa nu¢c-ky nwéc phu
hop c6 thé hdp phu tai giao dién dAu-nwédc hoic khi-nwéc hiéu qua hon protein 16, giup ho tro nhi
héa va tao bot. Cac nghién ctru trén protein ddu nanh, hdn hop protein thuc vat va protein khoai tay

cho thdy thily phan enzyme cé thé lam thay ddi ré rét tinh chit bé mit va chirc ning cong nghé 131,
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Loi ich th ba la tao nén peptide cho hwong vi va dinh dwdng. Protein hydrolysate c6 thé dong gép vi
savory, umami, hiu vi ddm va cadm giac protein dé tiéu héa hon, tlly mic thiy phan va ngudn nguyén
liéu. Dong thoi, peptide tir protein thwe phdm 1a nhém hop chiat dwoc nghién clru nhiéu vé hoat tinh
ch6éng oxy héda va cac hoat tinh sinh hoc in vitro, du cin phan biét ro gitvra dit liéu nghién ctru va tuyén
b6 san pham 11,

Loi ich thir tw 12 hd tro tAn dung nguyén liéu phu phdm giau protein. CAc ngudén nhw ba hat dau, phu
phadm ngii cdc, protein tir thiy sinh thwc vt hodc dong phu trong ché bién thwc phdm cé thé dwoc
chuyén thanh hydrolysate c6 gia tri cao hon. Téng quan vé san xut peptide chéng oxy hoa tir protein

thwe phdm cho thdy enzyme hydrolysis thuworng dwoc két hop véi cong nghé xtr Iy méi dé ting hiéu qua

khai thac nguyén liéu 01,

Figure 7. 28X Ol IOl 7t+=2 6 SH2 Al Z/d CHeE ,BAE
Hotot &, EF A2 ZESHD, 232 H|2Hd 3ot O, 7t dll22 =T

Giéi han ky thuat va ridi ro cdm quan can kiém soat

Rui ro thwdrng gap nhit cia protein hydrolysate 1a vi ding. Peptide ngdn chira nhiéu amino acid ky
nuwéc c6 thé tao vi ding ro, dic biét khi dung trong d6 uéng trung tinh, sdn pham it dwong hodc cdng
thitc c6 hwong nhe. Vi vay, v&i papain, mitc thily phan phéi duoc can bang giita loi ich chirc ning va
ngwdng cam quan chip nhan duoc 19,

Rui ro thi hai 1a mit ciu tric. Mot s6 sdn phdm cin protein nguyén ven hoc chi bién ddi nhe dé tao
gel, gitt nwéc, tao dd dic hodc tao mang. Néu papain cit qua nhiéu, sadn phdm c6 thé gidm dd nhot, gel

yéu, bot kém bén hodc nhil twong dé tach pha. Nghién ctru trén protein ddu nanh cho thiy thiy phan
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gi¢i han c6 thé thay d6i gel theo hwéng c6 loi hoidc bat loi tiy mire xtr ly 1,

Rui ro thit ba 1a khac biét gitra nguyén liéu phong thi nghiém va nguyén liéu thwong mai. Protein isolate
c6 do tinh sach cao trong nghién ctru cé thé phan (rng khac concentrate chira tinh bét, chat xo, lipid,

polyphenol hodc khodng. Cac thanh phan di kém nay c6 thé che chan protein, 1am thay d6i dd nhét, anh

hwdng dén pH hé hoic tao twong tac véi peptide sau thiiy phan 4],

Rui ro thit tw 1a dién gidi qua mic dir liéu hoat tinh sinh hoc. Peptide c6 hoat tinh chdng oxy hoa hodc
rc ché enzyme trong 6ng nghiém khong tw dong tré thanh loi ich strc khde trén nguwoi. Tiéu héa, hip
thu, chuyén hoéa, liéu dung, nén thwc phdm va quy dinh phap ly déu quyét dinh kha nang dwa ra tuyén

bo. Cac bai tbng quan vé peptide hoat tinh sinh hoc nhadn manh khodng cach 1én gitra phat hién in vitro

va trng dung thwong mai c6 tuyén bg strc khoe 111,
Vai trd chia sdn pham papain tir Enzymes.bio trong phat trién céng thirc

Papain food grade do Enzymes.bio cung cidp phu hop dé doi ngii R&D thwc phdm dwa vao khao sat
cong thirc, t6i wu quy trinh thiy phan protein thwc vat va phat trién nguyén liéu hydrolysate. San pham
dwoc ban truc tiép online theo don vi 1 kg, giip ngwdi dung ti€p cdn enzyme & quy mé phu hop cho

phat trién &rng dung va san xuit theo nhu cau ndi bo .

Enzymes.bio khong phai nha san xuit enzyme hay phong thi nghiém th nghiém, vi viy vai tro phu hop
la cung cip san phadm enzyme cung ho so di kém cho khach hang. Khi dit hang, CoA va SDS dwoc cung
cap kém theo dé hd tro Iwvu ho so chit lwong, an toan va tuan thd ndi bd. Viéc danh gia tinh phu hop

trong cong thirc cudi cing van thudc vé don vi phat trién hoic san xuit thuc pham st dung enzyme.
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Vé mit &rng dung, sdn phadm papain nay nén dwgc xem la cong cu xtr ly protein c6 ki€m soat. Gia tri
thwc t€ khong ndm & viéc dung enzyme & mitc cang nhiéu cang tdt, ma & viéc xac dinh mic cit mach
phu hop v&i muc tiéu: ting do hoa tan cho d6 udng, cai thién nhii hda cho sét, ho tre tao bot cho

bakery, tao peptide savory cho gia vi, hodc diéu chinh texture cho sdn pham plant-based [?.
Két ludn

Papain la cysteine protease nguén géc du di c6 nén tang rng dung lau dai trong thwc pham va co sé&
khoa hoc ré rang cho thiy phan protein. V&i protein thuwc vat, papain c6 thé giip cat protein thanh
peptide ngdn hon, tir d6 cai thién dd hoa tan, kha nang phan tan, nhi hoa, tao bot, hwong vi savory va

tiém nang tao peptide chitc ning trong gi¢i han phu hop [,

D6i véi phat trién sdn phdm plant-based, papain khong nén dwoc coi 1a gidi phdp chung cho moi vin
dé, ma la mot don bay ky thuit cin dwoc kiém soat theo nguyén liéu va muc tiéu cong thirc. Khi mirc
thily phan dwoc thiét k& hop ly, papain c6 thé hd tro tao protein hydrolysate cé gia tri cho do uéng
protein, bot hoan nguyén, sét, kem thwc vat, bakery khéng gluten, savory base va nguyén liéu peptide

thwe pham 21,

San phdm papain food grade ctia Enzymes.bio dwgc cung cip truc tuyén theo don vi 1 kg, kém CoA va
SDS khi dit hang. Trong chudi phat trién cong thirc, Enzymes.bio déng vai trdo nha cung cip enzyme;
hiéu qua cdm quan, tinh 6n dinh, diéu kién xtr ly va kha nidng dwa ra tuyén b6 dinh dwdng hoic chirc

nang can dwoc danh gia trén tirng san pham cudi bé&i don vi st dung.
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Dat mua Papain 1.5 Million U/G High Enzyme Activity For Plant Protein Hydrolysis
Food Grade tryc 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 Papain 1.5 Million U/G High Enzyme Activity For Plant Protein Hydrolysis Food Grade >

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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