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Rhamnosidase Enzyme cho khir dang citrus va thiy phan
naringin trong nuwdc ép

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

Food Industry Grade Rhamnosidase Enzyme - Citrus Debittering & Naringin
Hydrolysis 1a ché€ ph4m a-L-rhamnosidase dung trong ché bién thwc phidm dé giam vi dang
lién quan dén naringin trong nwéc ép, concentrate, d6 uéng va chiét xuit c6 nguoén goc citrus.
Co ché chinh 12 cat lién két chira gdc a-L-rhamnose trong flavonoid glycoside, chuyén
naringin thanh c4c dan xuit it ding hon nhw prunin; néu hé enzyme cé thém hoat tinh
glucosidase, qua trinh c6 thé di tiép dén naringenin. Enzymes.bio cung cip san pham trwc tiép
online theo don vi 1 kg; CoA va SDS dwoc cung cap kém theo khi dit hang, va Enzymes.bio

déng vai tro nha cung cip chir khong phai nha san xuit hay phong thi nghiém phén tich .

Rhamnosidase la gi trong bdi canh ché bién citrus?

a-L-rhamnosidase la enzyme thdy phan lién két glycosidic c6 chira goc a-L-rhamnose trong nhiéu hop
chit tw nhién, ddc biét la flavonoid glycoside ctia thwce vat. Trong citrus, nhém co chat dang cht y gobm
naringin, rutin, hesperidin hodc cac glycoside c6 phan duwdong chira rhamnose; khi enzyme loai bo

rhamnose, ciu tric phan tir thay doi, kéo theo thay déi vé vi, 46 hoa tan, kha nidng phan rng va ho so

cdm quan ctia nguyén liéu [,

V&i san pham citrus, tng dung dwoc quan tAm nhit 1 citrus debittering - gidm vi dang trong nwéc ép
budi chum, bwdi, mot s6 gibng cam, concentrate citrus, base dé6 uong va chiét xuat vo. Trang san pham
cia Enzymes.bio mé ta ché phdm nay la rhamnosidase cip dung cho cong nghiép thwc phdm, hwéng
dén thuy phan naringin va cac glycoside lién quan nham cai thién cin bang vi trong nén dd uéng va

nguyén liéu thuc vat.

DPiém cin phin biét la rhamnosidase khong hoan toan dong nghia véi naringinase. Naringinase
trong tai liéu cong nghé thwong 1a hé enzyme c6 hai hoat tinh lién ti€p: a-L-rhamnosidase cat
rhamnose tir naringin dé tao prunin, sau dé -D-glucosidase c6 thé cit glucose tlr prunin dé tao

naringenin; néu chi c6 hodc chi yéu c6 hoat tinh rhamnosidase, san phdm trung gian prunin c6 thé la

dich chinh 21,
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Vi sao naringin lam nuéc ép citrus bj dang?

Naringin 1a mot flavanone glycoside dic trung trong nhiéu nguyén liéu citrus, néi bat & budi chum va
7 DY ~ rd AN \ ) A ~ 7 . - A - - <
cac phan phu pham nhuw vo, cui, mang mui. Vé cau truc, naringin gom khung aglycone naringenin gan

vOi disaccharide neohesperidose; phan dworng nay chira rhamnose va glucose, trong do lién két

rhamnosyl 13 vi tri then chét dé a-L-rhamnosidase tac dong 3,

Vi dang cua citrus khong chi do mot hop chit duy nhat. Naringin thwong dwoc nhic dén cing limonin,
nomilin va mot s8 limonoid hoic flavonoid khac; vi vy, gidm naringin c6 thé 1am diu vi ding ro rét

nhung khong nhit thiét loai bé toan bd cam gidc ding néu nén sdn pham con nhiéu hop chit ding

khéng chita rhamnose 4],

Trong san xuit thuc té, cAm nhan dang con bi khuéch dai béi co dic, gidm dwong, phdi tron véi hwong
tw nhién c6 not vd, hodc st dung nguyén liéu tin dung tlir vo va phu phdm. Pay 1a ly do cac nha phat
trién san pham thudng can gidi phap xtr Iy vi ddng c6 muc tiéu, thay vi chi che vi bang dutng, chit tao

ngot hodc hwong liéu.

Figure 1. a-L-BH .= A|CHOLA = 22 BHEH A0 M LTI O] —Eh - B = A K|
St
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Co ché thay phan naringin: tir naringin dén prunin va naringenin

Co ché quan trong nhit cia rhamnosidase trong khir ding citrus 1a nhan dién phan rhamnose & dau
khong khtr ctia naringin roi xic tac thiy phan lién két a-L-rhamnosidic. Khi rhamnose bi tach ra,
naringin chuyén thanh prunin, térc naringenin-7-0-glucoside; thay d6i nay lam giam déng gép cta

naringin vao vi ddng va mé ra kha ning bién doi tiép thanh cac flavonoid khac [,
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Néu hé phan &ng c6 thém B-D-glucosidase, glucose con lai trong prunin c6 thé bi thiy phan dé tao
naringenin. Naringenin la aglycone cda naringin, cé tinh chat h6a ly va sinh hoc khac véi naringin;
nhiéu nghién cru vé naringinase mé ta chudi phan (rng nay nhw nén tang cho ca khir ding nuéc ép 1an

biotransformation flavonoid .

Vé mit xuc tac, a-L-rhamnosidase khéng chi “phd dwong” mot cach khéng chon loc. Cac nghién ctiru mé
phong phan tir va dong hoc cu tric cho thdy tinh dic hiéu cia enzyme lién quan dén cach co chit nam
trong vung hoat dong, twong tac véi cdc amino acid xuc tac va dinh hwéng lién két glycosidic can cat;
diéu nay gidi thich vi sao cdc rhamnosidase khac ngudn c6 thé khac nhau vé co chit wa thich, téc do

phan &ng va san pham tao thanh [,
Rhamnosidase khac gi so v&i cac cach khir dang citrus khac?

Trong ché bién citrus, c6 nhiéu hwéng gidm dang: pha loang, phdi dwong, hdp phu, mang loc, xir ly
nhwa trao doi, cyclodextrin, chon gidong nguyén liéu, kiém soat ép hodc xtr ly enzyme. Rhamnosidase
ndi bat vi no tac dong truc ti€p 1én ciu tric cta naringin, thay vi chi che gidu vi dang hodc loai bo

khong chon loc mot phan chit hoa tan.

Cach tiép can Muc tiéu chinh  Diém manh Gi¢i hancanlwuy

) Naringin va Bién déi cé muc tiéu; phu hgp nudc Khong xr ly triét dé limonin
Rhamnosidase / . , ) . PR , e g .

o glycoside chtra ép acid nhe; c6 thé dung cho citrus hodc vi dang khong lién
naringinase s L A,
rhamnose concentrate va chiét xuat qguan dén rhamnose
. . . L e . .. Nguy co kéo theo huong,

Hap phu / nhua / vat Nhiéu phan tir dang Cé thé giam ca hop chat khéng phai R . . "
N . o mau hodc thanh phan mong
liéu mang hodc polyphenol naringin

muén

. . Khéng lam giam hop chat
Che VI bang dudng, 2 ~ . < R s ~ ’ S ~ < 7 ~ 7. 2
Cam nhan vij dang Dé ap dung trong cong thirc d6 udng dang; kém phu hgp vdi san

chat tao ngot, huwong him it dud
pham i ng

Kiém soat quy trinh Giam dua hop chat o . . Phu thudc giéng, mua vy,
L. R . o, H{ru ich tr dau chuoi san xuat e N "
ép va nguyén liéu dang vao dich ép thiét bi va muc tiéu thu hoi

Naringin, limonin, e N
L . .. R - i Can kiém soat dé tranh lam
X ly da co ché huwong vo, cam gidc Phu hop nén phic tap L )
hau vi mat ban sac huong citrus
au vi
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Cac tong quan vé (rng dung naringinase trong nuéc ép va rugu vang nhan manh rang cong nghé
enzyme c6 lgi khi muc tiéu 1a xtr Iy mét nhém glycoside cu thé, nhwng viéc thiét ké quy trinh phai dwa

trén thanh phan gay ding thuc t& ciia trng nén san pham 1,
Bang chirng nghién clru vé thiy phan naringin bang rhamnosidase

Cac nghién ctru trén vi sinh vt va enzyme tai t6 hop cho thiy a-L-rhamnosidase c6 thé thiy phan
naringin, rutin va nhiéu flavonoid glycoside khac. Vi duy, nghién ctru vé cdc a-rhamnosidase tir

Lactobacillus plantarum WCFS1 chtrng minh vai tro cia enzyme trong deglycosylation naringin va rutin,

qua dé cung cip bang chirng truc tiép cho kha ning bién ddi flavonoid thuc pham 1,

Figure 2. LIZI TS LI 21X H o 2 25| Teatote{ M M o-L-F L AICHOFA| 7L,
|

b 2tHD| T
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Mot hwdng nghién ciru khac tp trung vao enzyme c6 do bén cao hon dé phu hop véi diéu kién ché
bién. a-L-rhamnosidase RamA twr Clostridium stercorarium dwoc mo ta 1a enzyme bén nhiét va thudc

nhém hydrolase c6 co ché dao ciu hinh, cho thay tinh da dang ddng ké cia ho rhamnosidase vé ciu

tric, ngudn gdc va diéu kién hoat dong 71,

Nghién ctru vé a-L-rhamnosidase tir Asperygillus terreus da phén tich hién twong bat hoat nhiét va tc
ché b&i san phdm trong qué trinh thiy phin dung dich naringin. Két qua nay quan trong vé mit ng

dung vi n6 nhic rang hiéu qua khir dang khong chi phu thudc vao “c6é enzyme hay khong”, ma con phu

thudc vao do bén enzyme, su tich lily san pham va thoi gian tiép xtic trong nén phan tng &1,
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Cac hé naringinase tw do va c6 dinh cling d3 dwoc nghién cru trong dung dich naringin c6 néng dé cao,
cho thiy c6 dinh enzyme c6 thé la mot cdu hinh cong nghé dé ting kha ning vin hanh hodc tai str dung
trong mot s6 quy trinh. Tuy nhién, enzyme c6 dinh la mot thi€t ké hé phan &ng riéng, khong nén dong

nhat véi cach dung truwc tiép mot ché pham enzyme bot trong moi nha may 1.

Tir enzyme don 1é dén hé naringinase: vi sao san pham thay phan cé thé khéc
nhau?

Khi x ly naringin, sdn pham chinh phu thudc vao thanh phan hoat tinh enzyme. Néu hé c6
rhamnosidase manh nhwng glucosidase thip, prunin cé thé tich lily; néu cad rhamnosidase va
glucosidase déu hién dién & mirc phu hop, naringenin cé thé ting theo thoi gian. Diéu nay dic biét

quan trong khi muc tiéu khong chila gidm ding ma con tao mdt din xuit flavonoid cu thé 121,

Prunin 1a san phdm trung gian dang cha y vi n6 gitr phan glucose gin véi naringenin nhwng da mat
rhamnose. Nghién ctru gin day vé biosynthesis prunin bang a-L-rhamnosidase chiu dung mdi hitu co

cho thdy phan rng cit rhamnose c6 thé dwgc khai thac c6 dinh hwéng dé tao prunin, khdng chi trong

khir ddng ma con trong san xuat thanh phan flavonoid cé gia tri B,

y 4
s

Figure 3. Bl .c A|CHOMA| & S8 20l 2{85t= 2, LI2IX|LIOtH| A4 #HE
b SN0 LE2 MR LE HALITLRE 42 HEHAS HalA|

ZIL.

Trong khi d6, naringenin thwong dwgc quan tAim nhw aglycone cia naringin. Cac tong quan vé naringin
va dan xuit ctia n6 mod ta naringin 1a bioflavonoid citrus cé nhiéu hwéng nghién ctru dwoc Iy va dinh
duwong, nhwng véi tng dung thue phdm B2B, diém cin nhin manh la sw bién ddi ciu tric c6 thé 1am

thay d6i vi, tinh hoa tan va tirong tac trong cong thirc chir khong nén chuyén thanh tuyén bg diéu tri B1.
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Ung dung trong nud’c ép budi, cam va do uéng citrus

U'ng dung truc ti€p nhat ciia Food Industry Grade Rhamnosidase Enzyme la giam vi dang lién quan dén
naringin trong nuwéc ép budi chium, bwdi, cam va nén dd uéng citrus c6 ham lwong flavonoid dang cao.
San pham trén Enzymes.bio dwgc dinh vi cho citrus debittering va naringin hydrolysis trong nwéc ép,

concentrate, d6 uéng va chiét xuit thwc vat.

Trong nwéc ép twoi hodc nwéce ép thanh triung, enzyme thuwong dwoc xem nhw cong cu xi ly sau ép, khi
dich qua da dwoc taich phan thd & mirc phu hop véi quy trinh. Muc tiéu 1a tao da thoi gian tiép xtc gitra
enzyme va naringin hoa tan dé giam dong gop vi ding, dong thoi han ché tic dong qua mirc 1én hwong

ddc trwng cua citrus.

Trong d6 udng it dwdrng hodc gidm ning lwong, nhu ciu khir ddng c6 thé 1on hon vi dwong khong con
che vi manh nhw céng thitc truyén théng. O day, rhamnosidase cé loi thé 1a xt Iy nguyén nhan phan ti
clia mot phan vi dang, gitp nha phat trién cong thirc gidm 4p lwc phai ting chit tao ngot hodc hwong

che vi.
Ung dung trong citrus concentrate va base d6 uéng

Citrus concentrate thwong l1am ting cdm nhan dang vi cac chit hoa tan, polyphenol va hop chit vé
dwgc cd dic cung nwéc qua. Néu naringin 12 thanh phan ding chinh, xit Iy bang rhamnosidase tru¢c co
dic c6 thé gitp gidm tai vi ding & giai doan sau; ngwoc lai, trong mot s§ quy trinh, xir 1y sau pha hoan

nguyén hodc trong base d6 uéng c6 thé cho phép ki€ém soat cdm quan sat v&i cong thirc cudi.

Tuy nhién, nén concentrate c6 dd nhét, ham lwgng chat khé va ciu tric keo khac nwéc ép loang, nén
téc dé khuéch tan co chat va kha ning tiép xic enzyme c6 thé khac biét. Pectin va polysaccharide thanh
té bao la thanh phin quan trong trong ciu tric nén citrus, va cac nghién ctru vé pectin cho thay hé
polysaccharide nay c6 tinh da dang ciu truc cao, anh hwdéng dén d6 nhét, @6 duc va twong tac trong

nén thwe pham 101,
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Véibase d6 udng c6 hwong citrus, khir dang bang enzyme c6 thé gitip gitt n6t vé va nét qua tw nhién
ma khong lam céng thirc tré nén qua ngot. Loi ich thwce té khong chi la gidm mot chi s6 héa hoc, ma la

cai thién can bang gitra chua, ngot, ding, hwong tinh dau va hau vi.
Ung dung trong chiét xuat vo citrus va nguyén liéu thuc vat

Vo citrus 1a ngudn giau flavonoid, tinh dau, pectin va hop chat phenolic, nhwng ciing 1 noi vi ddng xuit
hién manh. Khi sdn xut chiét xuit vd, bot nguyén qua, syrup citrus hodc thanh phan thwc phdm c6
nguén goc phu phidm, naringin va cac glycoside chira rhamnose cé thé lam giam kha ning st dung

trong d6 uéng va thwec phdm chirc ning.

Rhamnosidase hd tr¢ hwéng khai thac phu phdm bang cach bién déi naringin thanh prunin hodc cac
dan xuit tiép theo trong diéu kién enzyme. Cac tai liéu vé naringinase mo ta (rng dung clia enzyme
khong chi trong khir ddng nuéc ép ma con trong biotransformation flavonoid, sdn xudt rhamnose, cai

thién gia tri phu pham va phat trién thanh phan cé ngudn géc citrus 2],

Ngoai naringin, nhiéu flavonoid thwc vat khac ciing chira rhamnose trong phan dwong. Nghién cru trén
chung bién Novosphingobium sp. PP1Y cho thdy hoat tinh a-rhamnosidase c6 thé dung trong
bioconversion flavonoid, cing ¢d vai tro rong hon cla enzyme nay trong bién d6i hop chat thwc vat

ngoai riéng budi hodc cam 11,
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Ung dung ngoai citrus: rwgu vang, hwong thom va glycoside thuc vat

Rhamnosidase con dwgc nghién cru trong riwou vang vi nhiéu tién chat hwong thom trong nho ton tai
duwéi dang glycoside. Khi dwong dwoc cit theo trinh tw phu hop, cac aglycone thom c6 thé duoc gidi

phéng, lam thay d6i ho so mui cia rwegu hodc dich 1én men; nghién ctru kinh dién vé thuy phin enzyme
tudn tw cac glycoside thom tiém nang trong nho da dit nén cho hwéng (rng dung nay 121,
Tuy nhién, tng dung trong ruwou vang khac véi khir ding citrus. Trong citrus, muc tiéu thudng 1a gidm

naringin; trong rwou vang, muc tiéu c6 thé 1a gidi phéng hop chit thom tir glycoside. Vi vay, cing la

rhamnosidase nhwng tiéu chi quy trinh, nén co chat va rui ro cdm quan khong giong nhau.

Figure 5. 27 2100 = 48 Y A ZHHME HeotH R == &

=
= A|CHOLA| 20| F2[3tet.
Cac tong quan vé naringinase cling ghi nhan &rng dung cla enzyme trong ca nganh nuwdéc ép va rwou
vang, nhwng luén cin nhin nhin hoat tinh enzyme theo nén san phdm cu thé. Mot enzyme phu hop dé

cat naringin trong nuéc ép acid chwa chic tao hd so hwong mong mudn trong ruwgu vang, va nguoc lai

[41
Diéu kién cong nghé anh hwéong dén hiéu qua khir dang
Hiéu qua ctia rhamnosidase phu thudc vao pH, nhiét d, thoi gian ti€p xdc, ham lwgng naringin ban

dAu, do duc, dd nhot, chit ran lo lirng, mirc oxy héa va thanh phan chit dang di kém. Cac tong quan vé
naringinase cho thay dai diéu kién hoat dong c6 thé thay doéi dang ké theo ngudn enzyme, vi

rhamnosidase tir ndm, vi khudn, chling tai t6 hop hoic enzyme cé dinh c6 dic tinh khac nhau 21,
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Trong nwdc ép citrus, pH tw nhién thuwdng ndm trong ving acid, thuin loi cho nhiéu enzyme dung
trong xw ly trai cay. Tuy vay, “thuan lgi” khong c6 nghia la moi nén citrus déu cho cung toc do thuy
phan: nwéc ép bwdi chum, nwdc ép cam, concentrate, dich chiét vé va nén dé6 uéng cé6 hwong déu khac

nhau vé chat kho6 hoa tan, polyphenol, pectin, tinh ddu va kha nang khuéch tan.

Nhiét do 1a yéu t6 hai mat. Tang nhiét trong gi¢i han pht hop cé thé ting toc dd phan &ng, nhwng nhiét
qua cao hodc thoi gian gitr kéo dai c6 thé lam bat hoat enzyme hodc lam bién d6i hwong. Nghién ciru vé
a-L-rhamnosidase tir Aspergillus terreus chi ra rang bat hoat nhiét va (rc ché béi san phdm la nhitng

yéu t§ can tinh dén khi dién giai toc d6 thiy phan naringin £,

e 7 o

Nhirng gi¢i han can hiéu ding

Gi¢i han dau tién 1a rhamnosidase khong x(r Iy moi loai ding trong citrus. Néu sdn phdm dang chu yéu
do limonin hodc limonoid khac, enzyme cit rhamnose sé chi gidi quyét mot phan van dé; khi naringin

va limonin cung hién dién, gidi phap thwc t€ c6 thé can két hop nhiéu co ché xtr ly.

Figure 6. & S5 - AICION = XS -2 =4 7| AE 4=, 4
23EE, 32 H 0L, SEEL0|E TR YO HES & ULt

Gi¢i han thir hai la gidm naringin khéng lu6n déng nghia v&i cdm quan “ngon hon” theo mot chiéu don
gian. Vi citrus dwoc tao b&i can bang acid, dworng, dang, chat, tinh dau vo, ester trai cay, aldehyde xanh,
terpene va cam gidc miéng; néu xr Iy qua manh hodc sai thi diém, sdn phdm cé thé mat mot phan dic

trung mong mudn du chi s6 diang giam.
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Gi&i han thir ba la két qua tir nghién cru enzyme tinh sach, enzyme tai t6 hop, enzyme c6 dinh hodc hé
naringinase phirc hop khéng nén dwoc gan truc ti€p cho moi ché pham thwong mai. Cac nghién ctru
nay cung cip co s& co ché va dinh hwong rng dung, nhwng hiéu qua trong nha may phu thudc vao nén

nguyén liéu, thiét bi, trinh tw bd sung, diéu kién gitr va muc tiéu cdm quan cu thé.
Tich hop rhamnosidase vao quy trinh thuwc phdm nhw thé nao?

O mitc quy trinh, rhamnosidase thwong phit hop nhit khi dwoc dung nhw buéc xt Iy c6 kiém soat
trong chudi ép - xtr Iy enzyme - hoan thién cdm quan - bit hoat hodc 6n dinh sdn phdm. Vé&i nwoc ép,
thoi di€ém b6 sung thwdng dwoc cAn nhic sau khi dich qua dd dong nhit d€ enzyme tiép xuc tot voi

naringin, nhwng trwéc cac bwdc nhiét hodc phéi tron cé thé 1am giam hiéu qua enzyme.

Véi concentrate, nha san xuit c6 thé cAn nhic xt Iy trwdrc ¢6 dic d€ gidm naringin khi nén con it nhét
hon, hodc xt Iy sau pha lodng néu muc tiéu 1a ki€m soat vi trong cong thirc cudi. Khéng cé mot so do
duy nhat phu hop moi treong hop, vi cing mét mirc naringin c6 thé tao cdm nhin khac nhau tuy acid,

dwong, hwong vé va chit kho hoa tan.

V&i chiét xult v citrus, rhamnosidase c6 thé di cung cac cong doan tién xtr Iy khac nhw nghién, chiét,
tach pha hodc phdi hop enzyme thanh té bao, nhung can gittr r6 muc tiéu: rhamnosidase xtr ly lién két
rhamnose cua glycoside, khong phai enzyme pha pectin, cellulose hay protein. Viéc phan biét vai tro

tlrng enzyme gidp tranh ky vong sai va ho tro thiét k€ quy trinh hop ly.
Vai trd chia sdn pham Enzymes.bio trong danh muc enzyme thwc pham

Food Industry Grade Rhamnosidase Enzyme - Citrus Debittering & Naringin Hydrolysis phu hop véi
doanh nghiép cAn mdt enzyme thwc phadm d€ xir ly vi dang lién quan dén naringin trong nuwdc ép citrus,
concentrate, d6 uéng, chiét xuit vo va nén nguyén liéu thwc vit. San pham dwoc ban truc tiép online
theo don vi 1 kg; CoA va SDS duoc cung cAp kém khi dit hang, ho tro bd phan ki thuat va chit lwong

lru ho so nguyén liéu .
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biém quan trong vé vi thé cung rng 1a Enzymes.bio la nha cung cap, khong phai nha san xuit enzyme
va khong phai phong thi nghiém phén tich. Vi vy, cadch str dung phu hop la xem trang san phdm, CoA
va SDS nhu tai liéu di kém cho 16 hang thwong mai, con viéc tich hgp vao cong thirc hodc quy trinh can

dwa trén muc tiéu sdn phdm, dic tinh nén mau va kiém soat chat lwgng ndi bd ctia doanh nghiép.

Vé mit khoa hoc, nén tdng (rng dung cia rhamnosidase trong khir dang citrus kha ro: enzyme cat
rhamnose tir naringin, tao prunin va cé thé tham gia chudi chuyén héa dén naringenin khi hé c6 hoat

tinh b6 sung; nhiéu nghién ctru vé naringinase, a-L-rhamnosidase va bioconversion flavonoid da chirng

minh co' ché nay trong cac nén va ciu hinh khac nhau I,
Két luan ky thuit

Rhamnosidase 1a gidi phap enzyme c6 muc tiéu cho bai todn vi ding do naringin trong citrus. Khac v&i
che vi, enzyme thay ddi ciu truc cta phan tir ding bang cach thly phan lién két chira rhamnose, qua dé
gidm déng gbp cua naringin vao cdm quan va mé rong kha nang str dung nwéc ép, concentrate, vo

citrus hodc chiét xuat thwc vat.

Gi4 tri thuc té cia Food Industry Grade Rhamnosidase Enzyme ndm & sw két hop giita co ché rd rang,
pham vi &rng dung phu hop v&i nganh d6 udng - thwe phdm va kha nang tich hop vao cac quy trinh xtr
ly citrus hién c6. Khi dwoc dung diing nén san phdm va muc tiéu, enzyme c6 thé gitp cai thién can bang
vi, gidm phu thudc vao che vi bang dudrng hoidc hwong, ddong thoi hd tro khai thac tét hon nguyén liéu

giau flavonoid ttr citrus.

enzymes.bio - Enzymes.bio Research Team Page 11 of 13



Tuy vay, rhamnosidase khong phai gidi phap tdng quat cho moi ngudn dang. D€ dién giai ding hiéu
qua, can phan biét naringin v&i limonin, rhamnosidase v&i naringinase phirc hop, va két qua thdy phan
héa hoc véi két qua cam quan trong cong thirc cudi. Cach nhin nay gitp doanh nghiép dung enzyme
nhw mét cong cu cong nghé chinh xac: manh & noi c6 naringin va glycoside chira rhamnose, nhwng can

phdi hop hop 1y khi nén citrus c6 nhiéu ngudn dang khac nhau.

Pat mua Food Industry Grade Rhamnosidase Enzyme - Citrus Debittering & Naringin
Hydrolysis trwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra hang
clia ching td6i — thanh todn truc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Food Industry Grade Rhamnosidase Enzyme - Citrus Debittering & Naringin Hydrolysis -

N\ ® LY ?
Tai liéu tham khao
DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cAp mé, déu duoc xac minh cé thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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