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Nuclease trong chiét xuat nAm men va gia vi: enzyme xur ly
RNA/DNA cho nguyén liéu giau nucleotide

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

Nuclease 1a nhdm enzyme cit lién két phosphodiester trong DNA hodc RNA, nho d6 chuyén
acid nucleic dang polymer dai thanh c4c doan ngan hon hoic nucleotide. Trong (rng dung B2B
thwc phim, dic biét 1a chiét xudt nim men, seasoning base, gia vi man va nguyén liéu
giau nucleotide, nuclease dwoc dung nhw cong cu xtr Iy RNA c6 kiém soat, khong phai nhw
chat tao vi thém truc tiép vao thanh phdm. Enzymes.bio cung cip san phdm Nuclease theo

hinh thirc ban truc tuyén don vi 1 kg; CoA va SDS dwoc cung cap kém theo khi dat hang.

Nuclease la gi va vi sao quan trong trong nguyén liéu sinh hoc?

Nuclease la tén goi chung cho cic enzyme xuc tac phan (rng thiy phan acid nucleic. V& ban chat, DNA va
RNA 1a c4c chudi nucleotide ndi v&i nhau bang lién két phosphodiester; nuclease lam dirt cac lién két
nay bang phan (ng c¢é nwéc tham gia. Trong sinh hoc phan tit, nuclease dwoc phan loai theo co chit, vi

tri cat va co ché xic tac; cAic nhém quen thudc gdbm DNase, RNase, endonuclease, exonuclease va

restriction endonuclease .

Trong thwc phdm va céng nghé sinh hoc, diéu dang chi y 1a nuclease khong phai moét enzyme don 1é c6
hanh vi giéng nhau trong moi quy trinh. Mét ché pham nuclease dung cho chiét xudt nAm men thwong
dworc lwa chon vi kha nang xt ly acid nucleic trong nén nguyén liéu giau té bao, con nuclease trong

chinh stra gene lai dwgc thiét ké d€ nhan dién trinh tw DNA dic hiéu. Cung la “cdt acid nucleic”, nhung

muc tiéu cong nghé, mirc dd dic hiéu va diéu kién s dung khac nhau ré rét [,

V&inguyén liéu nAm men, RNA ndi bao 1a mot phan quan trong cda vat chat té bao. Khi san xuit yeast
extract, hydrolysate nim men hodc nén gia vi savory, viéc chuyén RNA thanh cac phin doan nhé hon
gitp khai thac phan nucleotide tw nhién ctia nguyén liéu. San phdm Nuclease do Enzymes.bio cung cip
duoc dinh hwdng cho cac tng dung thuc pham, gia vi, nucleotide va chiét xudt nim men, véi vai tro

chinh 1 ho tro thly phan acid nucleic trong nén phi hop .
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Dbiém cin nhin manh la nuclease khéng “tao umami” theo cach trwc ti€p nhw mét chit diéu vi. N6 la
enzyme xit Iy co chat: néu trong nén c6 RNA tiép can dwoc, nuclease c6 thé cat RNA thanh cac phan tir
nhé hon, tao tién dé cho hé so nucleotide mong muén trong quy trinh. Hwong vi cudi ciing van phu
thudc vao chiing nim men, tién xt ly, proteolysis, phan &rng nhiét, mudi, phdi tron va cac buwéc hoan

thién cong thirc .
Co ché nuclease: enzyme cat lién két phosphodiester nhuw thé nao?

Co ché nuclease c6 thé hi€u tir cAu tric cia acid nucleic. Méi nucleotide gdm base nito, dwong va
phosphate; cac nucleotide ndi thanh chudi qua lién két phosphodiester. Nuclease nhan dién co chat
DNA hodc RNA, dinh vi lién két cin cit tai trung tAm hoat dong, sau d6 xtc tic tAn cong nucleophilic
vao phosphate dé lam d&t mach. Nhiéu nuclease str dung ion kim loai d€ dinh hwéng co chit, hoat héa

phan ti nwéc hodc 6n dinh trang thai chuyén tiép [,
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Ve cach cat, endonuclease tao vét cat bén trong chudi acid nucleic, nhanh chéng lam gidm chiéu dai
polymer; exonuclease loai bé nucleotide tir ddu mut chudi theo tirng bwéc. Trong quy trinh xt Iy RNA
niam men, hoat tinh endonuclease thudng cé y nghia thuc tién vi né 1am RNA dai bi ph4n manh, gitip
cac budc sau dé chuyén hda hoic tinh chinh hon. Tuy nhién, mot ché pham thwong mai cé thé thé hién

phé hoat tinh phu thudc vao ngudn enzyme va diéu kién nén [,

Mot vi du co ché dwoc nghién clru siu la cac restriction endonuclease, tirc enzyme cat DNA tai hodc gin
trinh ty nhin dién nhat dinh. Nghién ctru vé enzyme Type IIS PaqCI cho thay cdu tric enzyme, vi tri

nhén dién DNA va trang thai xdc tic quyét dinh cach enzyme tao vét cat trén acid nucleic. Du PaqCI
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khong dai dién cho moi nuclease cong nghiép, nhdém enzyme nay minh hoa ré rang “nuclease

mechanism” luén gin vé&i cau tric trung tam hoat dong, co chit va didu kién phan tng 21,

Trong hé CRISPR-Cas9, co ché con cho thdy suw phan vai giita cAc mién nuclease. Cas9 st dung RNA din
dwong dé nhan dién muc tiéu DNA; cdc mién cat nhw HNH va RuvC tao drt gdy trén hai mach DNA.
Cum tir HNH nuclease thuwong xuit hién trong béi cdnh nay: HNH la mot motif/mién xtc tac lién quan
dén cat mot mach DNA trong phitrc hop Cas9, khong phai tén goi chung cho moi nuclease dung trong

thuc pham 31,

D6i vai xtit Iy thwe phdm, diéu quan trong khong phai la tao dirt gay tai mét trinh tw gene cu thé, ma 1a
kiém soat mirc thiy phan acid nucleic trong khdi nén. Nén c6 do nhét cao, ham lwong chit kho 16n
hodc RNA con nam trong té bao nguyén ven c6 thé 1am enzyme kho ti€p can co chit hon. Vi vay, hiéu
qua nuclease trong yeast extract la két qua cda ca kha nang xtc tac va mirc 46 mé& co chit cia quy trinh
truwdc do .

Nuclease trong chiét xuat ndm men, gia vi va nguyén liéu nucleotide

Trong san xuat chiét xuidt nAim men, cic budc autolysis hodc hydrolysis thwong nham giai phong va
chuyén héa thanh phin ndi bao. Protease x ly protein thanh peptide va amino acid; enzyme pha vach
hoic enzyme carbohydrase c6 thé hd tr¢ gidi phong ciu tric té bao; nuclease tip trung vao phan
RNA/DNA. Cach phéan vai nay giip nha phat trién cong thirc khong ky vong mot enzyme giai quyét toan

b6 nén nguyeén liéu [,

Figure 2. 1= =S 2| OtK| = & ot 7HEfO| L £ 5 E Thol= BHH, A S 2 Of
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Nuclease dic biétlién quan dén cac sdn phAm ma thanh phin nucleotide 1a diém gia tri, chang han

yeast extract giau vi savory, seasoning base cho mi dn lién, nwéc chdm, sip, snack, sdn pham thit ché

bién hodc nén gia vi thuan chay. Khi RNA trong nAim men dwoc cit thanh cac phan doan nhé hon, quy

trinh c6 thé khai thadc nguon nucleotide noi sinh thay vi chi dwa vao phdéi tron chit diéu vi bén ngoai.

Tai liéu san phdm ctia Enzymes.bio néu rd cic &ng dung food, seasonings, nucleotides va yeast extract.

Trong thuc té cong nghiép, muc tiéu khong don thuan la “cang thiy phan cang nhiéu cang t6t”. Néu

thdy phan chwa da, RNA dai c6 thé chwa chuyén héa hiéu qua; néu quy trinh bi ddy qua xa hodc phéi

hop enzyme khéng phu hop, hé so thanh phéin va cdm quan c6 thé léch khoi muc tiéu. Vi vay, nuclease

nén dwgc hiéu nhw mot cong cu tinh chinh dong chuyén héa acid nucleic trong mot hé enzyme va quy

trinh nhiét tong thé .

Bang dwdi diy tom tit vai tro clia nuclease so v&i mot s6 hwdng xir Iy thwong gap trong nguyén liéu

nidm men va gia vi.

Hwéng xtr Co chat

ly chinh

Nuclease RNA, DNA

Protease Protein

Autolysis Hé enzyme

nam men ndi sinh
N Nhiéu

Xt ly nhiét . .

thanh phan
X ly hoa Nhiéu lién
hoc manh két sinh hoc

K&t qua cdng nghé

mong mudn

Cat acid nucleic thanh
doan ngan hon hoidc

nucleotide

Tao peptide, amino
acid, tdang dam hoa tan
Giai phéng thanh phan
té bao

B4t hoat enzyme, tao

phan (ng huong

Thay phan nhanh, it
dac hiéu

Vai tro trong yeast
extract/seasoning

HO tro khai thac phan
nucleotide, dinh huéng nén

savory/umami

Nén vi thit, vi ddm, hau vi

Quy trinh nén truyén théng cho
yeast extract

Hoan thién cam quan, 6n dinh

san phdm

Mét s6 quy trinh truyén théng

Gi&i han can hiéu ding

Khdéng thay thé protease
hodc x& ly vach té bao

Khéng xtr ly truc tiép
RNA/DNA

Khé kiém soat riéng
tirng nhdm co chat

C6 thé lam bién déi
thanh phan nhay nhiét
it chon loc hon enzyme;

can kiém soat phu pham

va quy dinh

Béang nay cho thiy nuclease c6 gia tri ro nhit khi quy trinh cin tic dong 1én acid nucleic, dic biét RNA.

Néu muc tiéu chinh 1a ting peptide, ting amino acid tw do hodc pha ciu tric thanh té bao, cAc nhém

enzyme khac mé&i la cong cu trung tAm. Sw phéi hop hop ly gitra nuclease va enzyme khac thwong quan

trong hon viéc ting riéng mot thanh phan phan &ng 11,
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Diéu kién (rng dung: kiém soat ti€p can co’ chat thay vi chi “thém enzyme”

Mot sai lam pho bién khi trién khai enzyme trong nén té bao la chi nhin vao tén enzyme ma bo qua
trang thai co chit. RNA ndm trong t€ bao ndm men, lién két v&i protein hodc bi che chan béi ciu triic té
bao sé khéng phan (rng giong RNA da dwoc gidi phdng vao pha 1ong. Vi vay, truedc khi nuclease phat
huy tac dung, nén nguyén liéu can dwoc xtr ly d€ acid nucleic c6 thé ti€p cin trung tim hoat déng cta

enzyme .

Cac yéu t6 cong nghé thwong chi phdi mic thiy phin gom pH, nhiét d6, thoi gian gitt, ham lwong chit
kho, dd mudi, do nhét, mirc pha v té bao va suw hién dién cua cac thanh phan c6 thé rc ché hoac bién
tinh enzyme. Khong nén xem mdt diéu kién van hanh don 1€ la t6i wu cho moi nha may, vi cing mot ché

pham nuclease c6 thé cho két qua khac nhau trén nim men bia, nAm men banh mi, men da bat hoat

hoic dich thiy phan da qua tién xtt Iy khac nhau [,

Trong thiét ké quy trinh, nuclease thwong dwoc dat tai giai doan ma RNA da du tiép cin nhwng enzyme
van con 6n dinh. Sau khi dat mirc thiy phan mong muén, qua trinh cé thé dwoc chuyén sang bwéc
nhiét hodc bwéc ché bién tiép theo dé 6n dinh thanh phan. Noi dung nay chi mé ta logic cong nghé
chung, khéng thay thé quy trinh san xuat ndi b, ti€u chuén phap ly hay thong s6 van hanh riéng cta

trng doanh nghiép .

V&i sdn phdm cta Enzymes.bio, ngwdi dung nhin CoA va SDS kém theo khi ddt hang, giip bé phan tiép
nhin va van hanh cé tai liéu chit lwong va an toan can thiét cho quan ly ndi bd. Enzymes.bio la nha

cung cap thwong mai, khong phai nha san xuit enzyme hay phong thi nghiém phén tich; vi vy tai liéu
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nay tip trung vao co s& khoa hoc va béi canh ng dung, khong trinh bay phwong phap phén tich hoat
tinh hoac dinh nghia don vi hoat tinh.

Phan biét nuclease cong nghiép v&i nuclease-free water, DEPC water va vat tw
sinh hoc phan tw

Nhiéu ngwoi tim ki€ém “nuclease” dong thoi gdp cac cum nhw nuclease free water IDT, nuclease free
water Promega, nuclease-free water price, nuclease free water price, nuclease-free water storage
hodc nuclease free water storage. Diy la nhom truy van thudc vat tw phong thi nghiém sinh hoc phan
tlr, khong phai enzyme nuclease dung dé thily phan RNA trong thwc pham. “Nuclease-free water
function” trong ngit canh phong thi nghiém 1a hé tro thao tac acid nucleic bang nwéc khong c6 hoat
tinh nuclease gy phan hily miu; con nuclease enzyme lai 1a tic nhan phan cit acid nucleic c6 chu dich
[1]
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Cum DEPC water vs nuclease-free water hoic nuclease-free water vs DEPC water ciing dé gidy nham

20 oA

14n. Cau hoi “is DEPC water nuclease free” thudc pham vi chuin bi va st dung nuwéc trong thi nghiém
RNA/DNA, khéng phan dnh ban chit hay c6ng dung ctia ché phdm nuclease trong san xuét thwec phim.

Khi danh gid mot san phdm nuclease cho yeast extract, diém trong tim la enzyme xtr Iy RNA/DNA trong

nén nguyén liéu, khong phai gid nwéc nuclease-free hay cach bao quan nwéc dung cho PCR [,

Sw phan biét ndy quan trong cho khach hang B2B vi cling mdt tir khéa “nuclease” c6 thé dan dén hai
thé gi¢i hoan toan khac nhau: mét bén 1a enzyme céng nghiép dé chuyén héa acid nucleic; bén kia la

vat tw phong thi nghiém can tranh nhiém enzyme phan hiy acid nucleic. Enzymes.bio cung c4p san

enzymes.bio - Enzymes.bio Research Team Page 6 of 12



phidm Nuclease cho rng dung xt Iy co chit, khong ban “nuclease-free water” va khong dinh vi san
phadm nhw thuéc thir PCR.

Zinc finger nuclease, TALEN va CRISPR: lién quan vé co ché, khac rng dung thuc
pham

Cac cum zinc finger nuclease, zinc finger nuclease mechanism, zinc finger nuclease history,
TALEN nuclease, zinc finger nuclease vs TALENs vs CRISPR thuong xuat hién trong tim ki€ém vi day
12 cAc cong nghé chinh stra genome dwa trén nuclease. Ching ciing khai thac nguyén ly cit DNA, nhwng
duoc thiét ké dé tao dirt gy tai vi tri muc tiéu trong hé gene; diéu nay khac vé ban chit rng dung so

v&i thily phan RNA hang loat trong ndm men 4],

Zinc finger nuclease thwong két hop mién nhan dién DNA dang zinc finger v&i mién cat DNA, trong
khi TALEN st dung protein TALE nhin dién base DNA theo m6-dun va thwong lién két véi mién
nuclease dé tao vét cat. Tai liéu vé thiét k€ TALEN cho thdy viéc xy dung cac nuclease dang nay doi hoi

thiét ké trinh tw va lap rdp mo-dun phu hop véilocus muc tiéu, phan 4nh mirc dd dic hiéu cao clia ttng

dung chinh stra gene [°I,

CRISPR-Cas, dic biét Cas9, str dung RNA dan dwong dé dinh vi trinh tw DNA muc tiéu roi dung mién
nuclease dé€ cit. Cac tdng quan gan diy mo td CRISPR-Cas nhw mdt nén tdng c¢6 anh huéng lén trong
sinh hoc phan tr va chdn doén, bao gdm ca nghién ctru bénh truyén nhiém va chinh sira gene. Du vay,
viéc hiéu CRISPR gitp thiy dé tinh vi cia nuclease trong sinh hoc phéan t, khong c6 nghia enzyme

dung cho seasoning base 1a cdng cu chinh stta gene [©1,
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Béang nay giup dat cac tir khéa lién quan vao ding béi canh. Néu doanh nghiép dang phat trién yeast

extract, nucleotide seasoning hodc nguyén liéu savory, “nuclease” can dwoc hiéu theo nghia enzyme x&

Iy RNA/DNA trong nén thwc phdm. Néu nguoi doc quan tAm chinh stra gene, cac thuit ngir zinc finger

nuclease, TALEN va CRISPR thudc mét hé cong nghé khac, véi yéu cu thiét ké, kiém soat va danh gia

hoan toan khac 3],

Loi ich thuce té khi dung nuclease trong quy trinh B2B

Loi ich dau tién 1a kha ndng tac dong chon loc vao phan acid nucleic cia nguyén liéu. Trong mét

nén nim men phirc tap, protein, polysaccharide, lipid va RNA cung ton tai; nuclease gitup tach riéng

“truc xtr Iy RNA/DNA” khdi cic truc xt ly protein hodc carbohydrate. Piéu nay hiru ich khi nha san xuit

mudn kiém soat thanh phin nucleotide ma khéng chi dwa vao autolysis tw phat 1],

Loi ich thit haila hd tro phat trién nén vi savory/umami theo hwéng khai thac nguyén liéu sinh hoc.

Nucleotide khong hoat dong don ddc trong cdm quan; ching twong tac v&i peptide, amino acid, mudi

va cac hop chat phan rng nhiét trong tong thé cong thirc. Tuy nhién, néu RNA khong dwoc xtr ly phu

hop, phan gia tri nucleotide tw nhién ctia ndm men c6 thé chwa dwoc khai thac hiéu qua trong quy trinh

Loi ich th ba 14 tinh phu hop v&i cdc dong sdn phadm “cleaner process” theo nghia c6ng nghé enzyme:

dung xuc tac sinh hoc dé dinh hwéng phan &ng thay vi chi dung diéu kién héa hoc manh. Nuclease

khong loai bo nhu cdu ki€ém soat nhiét, pH hay an toan thwec phdm, nhwng gitip nha san xuit c6 thém

mdt don bay sinh hoc trong thiét ké hydrolysate va yeast extract 1,
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Loi ich th tw 1a co s& khoa hoc da dwoc nghién ctru sdu. Nuclease 1a nhém enzyme trung tam trong
sinh hoc phan tlt, tham gia cac qué trinh nhuw sira chiva DNA, tai t6 hop, xir Iy RNA va mién dich t& bao;
dong thoi la nén tdng cho cac cong cu cong nghé sinh hoc hién dai nhu restriction enzyme, TALEN va
CRISPR-Cas. Diéu nay tao do tin ciy vé nguyén ly enzyme hoc, du két qua cdng nghiép cu thé van phai

dwoc danh gia trong tirng nén san xuat 4],
Nhirng gi¢i han can hiéu ding

Nuclease khéng thay thé protease trong san xult yeast extract. Néu muc tiéu 1a ting amino nitrogen,
tao peptide ngan hodc phat trién vi dam thily phan, protease van 1a nhém enzyme quan trong. Nuclease

chi xt ly phan acid nucleic, nén viéc dung né cin gan véi muc tiéu nucleotide hodc ki€ém soat RNA/DNA,

khong nén ky vong né tw tao toan bd ho so vi ctia san pham 1,

Nuclease ciing khong tw ddm bao mdt ham lwong nucleotide cu thé trong thanh pham. Sdn pham cubi
chiu &nh hwéng cia thanh phan ban diu, mc gidi phéng RNA, diéu kién thiy phan, enzyme phoi hop,
xw ly nhiét, tinh loc hodc c¢6 dac sau phan rng. Vi vy, dir liéu khoa hoc vé nuclease chirng minh co ché
cat acid nucleic, nhung khéng nén dwoc dién gidi thanh cam két hiéu suit gidng nhau cho moi cong
thirc .

Mot gi¢i han khic 1a sw khac biét gitta mo hinh sinh hoc phén tir va thuwec phdm. Trong phong thi
nghiém, nguwoi ta c6 thé lam viéc véi DNA/RNA tinh sach va enzyme c6 d6 dic hiéu cao; trong nha may,

co chit nam trong nén phirc tap v&i mudi, protein, chit ran va cac thanh phan bién thién theo 16. Do

enzymes.bio - Enzymes.bio Research Team Page 9 of 12



dé, logic &rng dung nuclease cong nghiép phai dwa trén kiém soat quy trinh tong thé, khong chi trén

hoat tinh enzyme ly twéng trong diéu kién don gian 1.
Vai tro cung (rng cua Enzymes.bio

Enzymes.bio cung cip san phdm Nuclease cho khach hang cin enzyme x ly acid nucleic trong cac &rng
dung nhu chiét xuidt nAm men, gia vi, seasoning base va nguyén liéu nucleotide. San phdm dwoc ban
truc ti€p online theo don vi 1 kg; sau khi dit hang, CoA va SDS duoc cung cdp kém theo dé hd tro tiép

nhan, lwru trir va quan ly an toan noi bo.

Figure 7. M| £ 2| DNAZ} DHEE|A 20| 7|0 St= HIO|RE S0 = w22

ObF| ZEO| HEE A L SOl AHES HE + AL

Enzymes.bio khong phai nha san xuit enzyme va khong phai phong thi nghiém phéan tich. Vi viy, noi
dung ky thuat & day dwoc trinh bay nham gitup khach hang hiéu co ché, pham vi (rng dung va cach dait
nuclease vao boi cdnh quy trinh, thay vi thay thé tai liéu phap Iy, quy trinh san xuit, danh gia phu hop

nguyén liéu hodc tiéu chuin ndi bd cla tirng doanh nghiép.
Két luan

Nuclease 1a nhém enzyme thily phAn DNA/RNA bang cach cat lién két phosphodiester. Trong sinh hoc
phéan tl, nhdm enzyme nay trai rong tir DNase, RNase, restriction endonuclease dén cac hé chinh stra

gene nhu zinc finger nuclease, TALEN va CRISPR-Cas; trong thuc pham, gia tri thuc té ndm & kha ning

xt Iy acid nucleic trong nén nguyén liéu sinh hoc ™.
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D3i voi chiét xudt nAm men va gia vi, nuclease c6 vai tro ré nhit khi muc tiéu la thiy phan RNA dé ho
tro phat trién nguyén liéu giau nucleotide va nén vi savory/umami. Hiéu qua phu thudc vao kha niang
tiép can co chit, diéu kién quy trinh va sw ph6i hop véi cdc enzyme khac, nén nuclease nén dwoc xem
12 mdt cong cu chuyén biét trong hé cong nghé tong thé, khéng phai giai phap doc 14p cho moi muc tiéu

cam quan .

Khi lya chon san phdm Nuclease tir Enzymes.bio, di€ém cin hiéu dung la vai tro cung rng: sdn pham
dwoc ban truc tuyén theo don vi 1 kg, c6 CoA va SDS kém theo khi dat hang, va dwgc dinh vi cho xt Iy
acid nucleic trong tng dung thuwc phdm/gia vi phtt hop. Cach ti€p cin tot nhitla dung nuclease dé kiém
soat phin RNA/DNA ctia nguyén liéu, dong thoi xdy dung quy trinh dwa trén dic tinh thuc té cia nén

nidm men hodc seasoning base dang san xuit.

Pat mua Nuclease 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 Nuclease >

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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