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Superoxide Dismutase trong (rng dung chéng oxy hda: co’
ché, loi ich va gidi han ky thuat

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

Superoxide dismutase (SOD) la enzyme chdéng oxy héa xiic tic phan &ng chuyén goc
superoxide 0, e- thanh oxy 0, va hydrogen peroxide H,0,. Néu ban dang tim “superoxide
dismutase 14 gi”, cAu tra 1oi ngan gon 1a: day khong phai chit ch6ng oxy hoa phé rong, ma la
mot enzyme xtr ly rit chuyén biét mot dang ROS quan trong trong stress oxy hda. Trong B2B,
enzyme superoxide dismutase dwoc quan tAm cho thwc phdm chirc nang, my pham, nghién
ctru sinh hoc, hé enzyme phdi hop va cong nghé sinh hoc, nhwng hiéu qua cudi cting phu thudc

manh vao dang enzyme, nén cong thirc va diéu kién str dung ™1,

Superoxide dismutase la gi va vi sao dwg'c quan tam?

Superoxide dismutase, thuwdng viét tat 1a SOD, 1a mot ho metalloenzyme c6 mit rong rai trong vi khun,
nam, thwce vat, dong vt va ngudi. Chirc ndng cot 16i cia SOD la xidc tdc phan rng “dismutation” cia
superoxide: hai phan tir 0, - dwgc chuyén thanh mot phén tir oxy va mot phan tir hydrogen peroxide.

Phan (rng tong quat thwdng dwoc biéu dién nhw sau: 20,e- + 2H* » 0, + H,0, [,

Diém khién SOD c6 gia tri ky thuit 1a tinh chuyén biét. Trong nhiéu hé sinh hoc, superoxide hinh thanh
khi electron bi ro ri sang oxy, vi du trong hé hap té bao, phan &ng viém, stress moi trwong, ti€p xtc kim
loai, chiéu xa hodc mot sé quy trinh x Iy cong nghiép. Superoxide khéng phai ROS duy nhit, nhwng n6
c6 thé khé&i dau chudi phan (rng oxy héa thir cdp anh huéng dén lipid, protein, DNA hodc mang té bao.
Vi vdy, superoxide dismutase function thwong dwgc mo ta nhw tuyén phong vé sém trong mang ludi

chdng oxy héa ctia t& bao [,

Trong boi canh rng dung, cac cum nhuw superoxide dismutase benefits, superoxide dismutase
supplement, superoxide dismutase skin hay kem boi superoxide dismutase thwong xuit hién trong
tim ki€ém thwong mai. Tuy nhién, cAn tach rd ba lop bang chirng: co ché enzyme hoc ciia SOD rat virng;
vai tro sinh hoc trong moé hinh té€ bao va dong vat kha phong phd; con loi ich trong san pham tiéu dung
cu thé phai dwoc danh gia theo cong thirc, dwong dung, dd 6n dinh va quy dinh cta thi tredng muc tiéu
[31
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Enzymes.bio cung cip Superoxide Dismutase v&i vai tro nha cung cip nguyén liéu enzyme, khong

phdi nha san xuit hay phong thi nghiém phat trién enzyme. San phdm dwoc ban truc ti€p online theo
don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dit hang dé h6 tro tiép nhan, lwu kho va st

dung ndi bo theo quy trinh ctia khach hang.

Co ché phan rng clia superoxide dismutase

Superoxide la gi trong chudi ROS?

Superoxide 0, - la dang oxy mang thém mot electron. Vi c6 electron doc than, n6 phan &rng manh hon
oxy phéan tlr thong thwong va c6 thé tham gia nhiéu phéan rng oxy hda - khir trong méi trudrng sinh
hoc. Superoxide ciing c6 thé gép phan tao ra cac chit oxy héa thi cAp nguy hiém hon trong mét sé boi

canh, nhat 1 khi hé chéng oxy héa ndi sinh bi qua tai 2],

SOD khéng “trung hoa moi goc tw do”. Enzyme nay x& Iy mdt co chit chinh la superoxide. Vi vay, khi néi
vé superoxide dismutase uses, cich dién dat chinh xac nh4t1a: SOD dwgc dung trong cac hé cin kiém
soat superoxide hodc mé phong nang lwc chéng superoxide, thay vi dung nhw chat chéng oxy hoa tong

quat cho toan by ROS [,

Trung tdm kim loai quyét dinh hoat déng xuc tac

SOD la metalloenzyme, nghia Ia hoat dong xuic tac phu thudc vao ion kim loai & trung tdim hoat dong.
Cac ho SOD khac nhau cé thé dung ddng/kém, mangan, sat hoic nickel. Trong chu trinh phan ng, ion
kim loai ludn phién nhin va nhwong electron, giip chuyén hai phan tir superoxide thanh oxy va

hydrogen peroxide. Pay la diém then chét trong superoxide dismutase reaction [2],

C6 thé& hinh dung phan (ng theo hai ntta chu trinh. ¢ mét nira, superoxide khit trung tim kim loai va
giai phong oxy. O nira con lai, mot phan tir superoxide khac bi oxy héa/khir theo chiéu tao hydrogen
peroxide véi sy tham gia clia proton. Téng thé, enzyme khong bi tiéu hao sau mdi vong phan (rng, mién

13 cdu tric protein va trung tdm kim loai con &n dinh 21,
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Vi sao SOD thuong dwoc nhac cung catalase?

AFO| = 2tC|Z 3t & i
OHSHCE.

San phdm cta phan &ng SOD la H,0,. Hydrogen peroxide it phan rng hon superoxide trong mot s6

diéu kién, nhwng van 1a ROS c6 thé giy oxy hda néu tich liiy. Vi vay, trong t€ bao va trong nhiéu thiét ké

hé enzyme, SOD thuwdng dwoc xem nhw mat xich dau tién, con catalase hodc peroxidase xtt ly tiép

hydrogen peroxide [,

Cum superoxide dismutase and catalase vi thé rat quan trong vé mat cong thirc. SOD chuyén

superoxide thanh hydrogen peroxide; catalase chuyén hydrogen peroxide thanh nwéc va oxy;

peroxidase ciling c6 thé tham gia khir peroxide v&i co chit cho electron phu hop. Néu chi b6 sung SOD

ma bd qua peroxide trong mot hé nhay oxy héa, thiét ké chéng oxy héa cé thé chwa hoan chinh 1,

Thanh phan enzyme

Superoxide dismutase

Catalase

Glutathione

peroxidase/peroxidase
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Co chat ROS chinh

Superoxide 0 e—

Hydrogen peroxide
H20,

Peroxide

San pham hoic vai
tro chinh

Oz va HzOz

Nudc va oxy

San pham khr
peroxide tuy hé co
chat

Y nghia khi thiét k& hé chdng oxy
hoéa

Xt Iy bwde dau cla chudi ROS;

chuyén biét vdi superoxide [1]

Gidm tich Iy peroxide sau phan trng
sop 14

B6 sung ndng lyc kiém soét peroxide

trong maéi trwvong sinh hoc [4]
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San pham hoic vai Y nghia khi thiét k& hé chdng oxy

Thanh phan enzyme Co’ chat ROS chinh . i

tro chinh héa
Ché&t chéng oxy hda phan ti Nhiéu gbc tw do/oxy ~ San pham oxy hoéa — C6 thé ho trg nhung khong thay thé
nhé héa khac nhau kh(r tuy chat tinh chuyén biét enzyme cia SOD 1]

Cau tric va cac ho SOD phd bién

Khi tim superoxide dismutase structure, cin hiéu rang “SOD” khong phai mot protein duy nhit. Day
la nhém enzyme cé cing chirc nang phan &rng nhwng khac vé kim loai, trinh tw acid amin, ciu tric bac
bdn, vi tri té bao va nguon sinh hoc. Sw khac biét nay anh huwéng dén do bén, pH hoat dong, kha ning

chiu nhiét, twong tac cong thirc va tinh phi hop ng dung [,

Cu/Zn-SOD thwong dwoc nhic dén nhiéu trong sinh hoc dong vat va nguoi. O nguoi, SOD1 1a Cu/Zn-
SOD bao twong, con SOD3 la dang ngoai bao. Nhém nay dung dong cho phan &ng oxy hda - khir va
kém gép phan on dinh ciu tric. Trong #ng dung cong nghiép, Cu/Zn-SOD dwoc quan tAm vi lich st

nghién ctru 1au dai va lién hé ré véi hé chong oxy héa noi sinh [,

MnSOD dung mangan & trung tim hoat dong va thwong lién quan dén ty thé & sinh vit nhan thuc. Ty
thé la noi sdn xuat ning lwvong nhung cling la nguon tao superoxide dang ké, nén MnSOD c6 y nghia
sinh hoc 1&n trong bao vé té bao khdi stress oxy hoa ndi sinh. Mot s6 hwéng nghién ciru hién dai tip

trung cai thién do bén va hoat tinh cia MnSOD dé phuc vu &ng dung chdng oxy hda, chdng viém hoac

chim s6c da 18],

Fe-SOD va Ni-SOD thwong gdp nhiéu hon trong vi sinh vat va mot s6 nhom sinh vat khac. Cha dé
superoxide dismutase in bacteria dic biét quan trong vi vi khuin phai d6i mit véi ROS tir moi
trieorng, hé mién dich vat chi hodc qua trinh chuyén héa hiéu khi. SOD & vi khuan c6 thé gép phan vao

kha ning sdng sét, thich nghi stress va twong tac véi vat chi (6],

V&i B2B, két ludn thuc té 1a khong nén chi nhin tén “SOD” nhw mét nguyén liéu dong nhit. Ngudén goc
enzyme, ho kim loai va dang protein &nh hwdng dén cach enzyme hoat dong trong nén cong thirc. Cac
nghién ctru vé san xuit SOD tai t6 hop trong E. coli, Pichia pastoris, baculovirus hodc hé sinh hoc khac

cho thiy nganh c6ng nghiép quan tAm manh dén viéc cai thién biéu hién, d6 bén va tinh phu hop san

xuit ctia tirng loai SOD 7],
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Bang chirng khoa hoc: diéu gi chac chan, diéu gi can than trong?

Bang chirng chac chan: chirc ning enzyme hoc

Diém chic chan nhit 1a SOD xuc tidc phdn rng chuyén superoxide thanh oxy va hydrogen peroxide. Co
ché nay la nén tdng cia moi rng dung SOD, tir nghién ctru sinh hoc, thuwc phdm chirc ndng, my pham
dén vat liéu mo6 phong enzyme. Noi cach khac, “loi ich” cdt 16i cia SOD bat dau tir mot phan (ng

enzyme hoc ré rang, khong phai tlir tuyén bd marketing 21,

Cac tbng quan céng nghiép cling mé ta SOD la enzyme chéng oxy hda cé tiém ning trong dwgc pham,
thwc phdm, my pham, néng nghiép va cong nghé sinh hoc. Tuy nhién, cing mét chirc ndng enzyme
khong dam bao cung mot hiéu qua trong moi sdn phim cudi. D6 bén, dd phan tan, kha ning tiép cin
superoxide, twong tic véi nén cong thirc va diéu kién bao quan déu c6 thé quyét dinh két qua thuc té
[1]
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Bang chirng sinh hoc: lién quan dén stress oxy hoéa va bénh ly

Trong nghién ctru y sinh, hoat tinh SOD, catalase va glutathione peroxidase thwong dwoc khao sat nhw
chi d4u hoic thanh phin cta hé chong oxy héa. Vi du, nghién ctru vé bénh ly than kinh do dai thdo
dudng danh gia SOD hdng ciu cung catalase va glutathione peroxidase trong mdi lién hé véi dan

truyén than kinh ngoai bién, phan dnh vai tro ctia hé enzyme chdng oxy hda trong stress oxy hoa lién

quan bénh Iy [*],
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Cac mo hinh dong vat va té bao khac ciing cho thiy diéu hoa SOD c6 thé lién quan dén bao vé mé trudc
viém, 10 h6a mach mau hodc tén thwong oxy héa. Chang han, canthaxanthin dwgc nghién ctru trong
mo hinh chuét vé 1do hdéa mach mau va ldo hoa té bao ndi mo, trong dé cac chi diu stress oxy hoa va

viém, bao gdm hé chong oxy héa, duoc theo ddi dé giai thich co ché bao vé 8],

Tuy nhién, dit liéu y sinh khong dé6ng nghia v&i viéc nguyén liéu SOD thwong mai cé thé dwoc tuyén bd
diéu tri bénh. Cum therapeutic potentials of superoxide dismutase nén dwgc hiéu 1a “tiém nang
nghién ctru” hodc “hwéng phat trién”, khdng phai bang chirng dd cho tuyén bd diéu tri trong thwc phadm
chirc ndng hay my pham. Cac nghién cru vé kj thuét protein cho SOD bdo vé tim trong ton thwong
thi€éu mau - tai twdi mau la vi du vé hwéng tién 1am sang, cin phan biét véi rng dung thwong mai thong

thuong %1,

Bang chirng trng dung: phu thudc dang enzyme va hé mang

SOD la protein, vi vy d 0n dinh 13 yéu t6 quyét dinh. Trong dwong uéng, enzyme c6 thé chiu tic dong
cda acid da day va protease tiéu hoa; trong my pham, enzyme cé thé bi anh hwéng béi pH, chat hoat
dong bé mat, chidt bdo quan, ion kim loai hodc nhiét trong quy trinh phéi tron. Cac tong quan vé san
xudt cong nghiép SOD nhin manh théach thirc khong chi ndm & tao enzyme ma con & duy tri dic tinh

phtt hop cho &ng dung 3,

Mot s6 nghién cliru da tim nguén SOD tir thwe vit hodc sinh khdi nudi ciy, vi du phéan 1ap SOD tir té€ bao
thwe vat nu6i cdy hodc khdo sat ngudn nutraceutical nhw Juglans regia va Ribes nigrum c6 enzyme SOD
bén nhiét. Cic hwérng nay phan dnh nhu ciu tim SOD phu hop v&i thwe phdm, dinh dwéng va céng thirc
tw nhién, nhuwng mdi ngudn nguyén liéu van can dwoc danh gia theo hd so chit lwong riéng 19,

Ung dung B2B clia superoxide dismutase

Thwe pham chirc ndng va san pham dinh dwé'ng

Trong nganh dinh dudng, superoxide dismutase supplement thuong duoc dinh vi quanh “ho tro
chdng oxy hoa” hoic “hé tro hé bdo vé té€ bao trudc stress oxy hoa”. Cach dién dat ky thuat nén nhin
manh rang SOD tham gia x{ Iy superoxide, mot ROS cu thé, thay vi khang dinh hiéu qua chdng ldo héa
hodc diéu tri bénh. Tong quan cong nghiép cho thdy SOD di dwoc thao luin trong thwe phdm, dwoc

pham va m§ pham nho vai tro chdng oxy hoéa dic higu [,

Cum superoxide dismutase foods thudng gan véi cic ngudn tw nhién nhw thuwe vat, tio, vi sinh vat
hodc thuc phdm cé hoat tinh enzyme chong oxy héa. Nghién ctru vé Juglans regia va Ribes nigrum cho

thdy mot s6 nguyén liéu thuc vat c6 thé dwoc xem xét nhw ngudn SOD bén nhiét tiém ning cho
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nutraceutical, nhwng diéu nay khéng c6 nghia moi thwe phdm giau chit chdng oxy héa déu chira SOD

hoat dong dang ké sau ché bién va tiéu héa 11,

Véi sdn phdm dinh dudng, rai ro ky thuét chinh 1a bao vé protein enzyme khoi bién tinh va phan giai. Vi
vAy, khi phat trién cong thirc, SOD thwong cAn dwoc danh gid trong nén san phim cudi, bao gom diéu
kién gia cong, pH, hoat dd nwéc, hé hwong liéu, khodng, polyphenol va qua trinh bdo quan. iy la vin

dé cong thirc, khong thé suy ra chi tir tén enzyme 1,

Figure 3. SOD'S BE A, S8 E, A B.22, BT £OF0| A 242t B # 1
g 4 9l 2k
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My pham, cham séc da va kem bdi superoxide dismutase

Trong my pham, superoxide dismutase skin va kem béi superoxide dismutase thwong lién quan
dén dinh vi bao vé da khoi stress oxy h6a do méi trwdrng, dnh sang, 6 nhiém hoic phan (rng viém nhe.
Vé co ché, SOD c¢6 thé ho tro xtt Iy superoxide tai méi treorng cong thirc hodc bé mat ti€p xdc néu
enzyme con hoat dong va cé diéu kién phu hop. Cac nghién ctru gin day vé thiét k¢ MnSOD bén hon

ciing nham dén hwéng chdng oxy héa, chdng viem va chiam séc da [°,

Cach viét claim cho my ph4dm cin than trong. Nhitng cum nhu “ho tro chdng oxy h6a”, “hd trg bao vé
da trudc stress oxy hoa moi treong” hodc “thanh phan enzyme chong oxy héa” phu hop hon cac tuyén
b6 diéu tri bénh da, chita viém, ddo ngwoc ldo0 héa hodc thay thé chdng ning. SOD c6 thé 1a mot phan
cia hé cong thirc gom chat duwdérng 4m, chat 1am diu, antioxidant phan tir nhé va hé bao vé nén cong

thire [,
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Mot diém it dwoc no6i ré 1la SOD trong my phadm cling ¢6 gii han ti€p cin sinh hoc. La protein, enzyme
c6 kich thwéc 1n hon nhiéu so véi phan tir nho, nén khéng nén mic dinh rang SOD boi ngoai sé thAm
sdu hodc tic dong nhw enzyme ndi sinh trong t€ bao. Gia tri thwc t€ phu thudc vao vi tri hoat dong

mong mudn, nén dan, dd 6n dinh va dit liéu danh gia ctia cong thirc cudi B,

Nghién ctru sinh hoc, dwgc hoc va mé hinh stress oxy hoa

Trong nghién ctru, SOD dwoc dung nhw cong cu dé phan tich vai tro cla superoxide. Khi thém SOD vao
mo hinh hodc diéu chinh biéu hién SOD, nha nghién ctru cé thé danh gia mirc d6 déng goép cta
superoxide vao ton thwong mo, viém, doc tinh thudc, birc xa hodc réiloan chuyén héa. Diéu nay lam
cho SOD tré thanh thanh phan quen thudc trong nghién ciru stress oxy héa, du khong déng nghia véi

thudc diéu trj 2.

Cac hwdong ky thuét protein hién dai dang tim cach tao SOD c6 d6 bén cao hon, hoat tinh t6t hon hoac
phtt hop méi treorng khac nghiét. Nghién ctru khai pha SOD tir sinh vat cuc doan, tai thiét ké bang tinh
to4n hodc str dung protein language models cho thdy nganh enzyme dang c6 gng vuot qua gi¢i han

bén nhiét, bén pH va hiéu qua xic tac ctia cac SOD tw nhién 2],

Cong nghé sinh hoc, nanozyme va vat liéu mé phéong SOD

Ngoai enzyme tw nhién, nhiéu vit liéu SOD-like dwgc phat trién dé€ mé phong phan &ng cia SOD. Vi du,
vat liéu cerium dioxide c6 hoat tinh twong tw SOD da dwoc dung trong cdm bién quang dién héa dic

hiéu cho ascorbic acid, cho thidy phan &ng chuyén héa superoxide cé thé dwoc khai thac trong

biosensing [*3],

Cac hé silica bién tinh hodc bé mit mé phéng SOD ciing duwgc nghién cru nhidm gidm tich liiy ROS &
giao dién vat liéu - sinh hoc, chang han trong (trng dung neural interfacing. Nhitng vi du nay khong thay
thé enzyme SOD tw nhién, nhwng cho thay gia tri cia co ché SOD da mé rong sang vat liéu sinh hoc va

cdng nghé nano 14,

Nong nghiép, sau thu hoach va sinh hoc thuc vat

Trong thwc vat, SOD 1a thanh phan quan trong ctia hé phan (rng v&i stress nhw mén, han, nhiét, kim loai
nang hodc oxy hda sau thu hoach. Nghién ctru trén hat thadu dau cho thiy hoat tinh SOD tién thiét l4p

theo kiéu gen lién quan dén kha nang ndy mam va biéu hién chiu stress dwédi NaCl hodc PEG, minh hoa

vai tro cia SOD trong thich nghi stress thwc vat 151,
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Figure 4. 478 SOD 7| 0 A= CH# Rl 40| OPE A, D E2|A R3HA, H
WrAl T2 D R HSHEl SHAle} K| BHE EA|L R 0| ZRol8of Shrt,

Trong bdo quan sau thu hoach, hé chong oxy héa noi sinh ciing dwoc quan tim. Nghién ctru vé xtr ly
hat nano kém oxide trén qua vai cho thiy viéc cdm &ng ning lwc chéng oxy hoa, bao gom cac enzyme
lién quan, c6 thé gbp phan duy tri chit lwong sau thu hoach. Piéu nay goi y SOD 1a chi d4u sinh hoc
quan trong trong hé théng bdo quan néng san, du rng dung truc ti€p enzyme ngoai sinh can danh gia

riéng 161,
Loi ich k§ thuat ciia SOD trong phét trién san pham

Loi ich dau tién 1a cor ché dé giai thich va cé nén tang sinh héa rd. Trong truyén thong ky thuat, SOD
c6 thé dwoc mo ta bang phan &ng cu thé: chuyén superoxide thanh oxy va hydrogen peroxide. So v&i
cac thuit ngir antioxidant chung chung, co' ché nay gitp doi R&D, marketing ky thuit va phap ché c6

diém twa ré hon khi xay dwng tai liéu san pham 2],

Loi ich th hai la kha nang phoi hop trong hé chong oxy héa nhiéu tiang. SOD xi Iy superoxide;
catalase/peroxidase xir ly peroxide; cac chit ch6ng oxy héa phan tir nhé cé thé hd tro cac nhanh ROS
khac. Thiét ké theo chudi phan &ng nhw vay hop Iy hon viéc ky vong mot thanh phan duy nhit giai

quyét toan bd stress oxy héa 4],

Loi ich thi ba la phu hop véi cac hwéng déi méi enzyme. Cac nghién ciru vé SOD tai t6 hop trong
Pichia pastoris, khai pha tir metagenome d4t, cai tién bang mo hinh tinh todn hoic tao bién thé dual-
domain cho thdy SOD van 1a muc tiéu tich cwc clia cong nghé protein. Diéu nay cé y nghia cho cac
doanh nghiép muén theo déi xu hwéng enzyme thé hé mdi, du nguyén liéu thwong mai hién tai cin

dwoc danh gia theo hd so cu thé 7],
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Loi ich thir tw 12 pham vi wng dung réng nhwng c6 thé dinh vi chinh xac. SOD c6 thé xuit hién trong
thwe phdm chirc nidng, my phdm, nghién cru sinh hoc, ndng nghiép, vit liéu sinh hoc va nanozyme. Tuy
vay, diém chung khong phai l1a “chira moi vin dé oxy hda”, ma la kiém soat hodc mé phdéng kiém soat

superoxide trong bdi canh phu hop M.
Gi&i han, do n dinh va an toan khi dién giai

SOD la protein enzyme, nén nhay v&i diéu kién lam bién tinh protein. Nhiét kéo dai, pH qua cuc doan,
dung moi manh, chat oxy héa/khr manh, chit tao phirc kim loai hodc protease c6 thé lam gidm hoat
dong hodc thay doi ciu tric. Cac nghién cru san xuit cong nghiép SOD vi viy thwdng tip trung vao

biéu hién, tinh sach, 6n dinh va cai thién tinh bén ctia enzyme 1,

Khong nén bé qua sdn phdm H,0,. Trong mot hé sinh hoc binh thwdng, catalase va peroxidase gitp
kiém soat peroxide. Nhwng trong cong thirc hodc mé hinh thi nghiém khong c6 hé xt ly ti€p, peroxide
tich Ity c6 thé 1am gidm loi ich ky vong. Pay 1a Iy do SOD thworng dwoc xem nhw mot phin cta hé chong

oxy hoa, khong phai thanh phan don 18 tuyét dsi 41,

Vé superoxide dismutase side effects, cAn dién dat than trong theo bdi canh. V&i thuc phdm chirc
nang hodc my phdm, nguy co c6 thé lién quan dén di rng protein, kich (rng, tap chat nén hoac khéng
phu hop véi ngwoi nhay cam, tiy nguén va cong thirc. Mot nghién ctiru vé MnSOD tlr hat pistachio cho
thdy SOD c6 thé dwoc khao sat nhw allergen va c6 kha ning lién quan phan rng chéo, nhiac nhé rang

ngudn protein 1a yéu t6 can quan tdm khi phat trién san phdm chitra enzyme 18],

V&indi dung tim ki€ém nhw superoxide dismutase method, cin phin biét phwong phap nghién ciru
v&i sir dung nguyén liéu thwong mai. Cac bai bio cé thé mo td quy trinh danh gia hoat tinh, tinh sach
hodc dic trung hda SOD, nhwng tai liéu sdn phdm B2B khong nén bién cac phwong phap nghién ctru do6
thanh huéng dan thir nghiém chung. Vé&i nguyén liéu mua tir Enzymes.bio, CoA va SDS dwoc cung cip

kém theo khi dit hang dé ho tro ki€ém soat tai liéu 16 va an toan sir dung ndi bo.
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Figure 5. 728 soD 7 'd 2 T F 2t 2HE El Aot 2F 0| M 7 HZALO| = 2tr|
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Cach dién dat claim phu hop trong tai liéu B2B

Véi thwe phdm chirc ndng, nén wu tién cac dién dat nhw “h6 tro hé chéng oxy héa”, “ho tro ki€ém soat
stress oxy h6a” hodc “enzyme tham gia chuyé&n héa superoxide”. Tranh dién dat SOD nhw thudc diéu tri
bénh, chat ddo ngwoc ldo hdéa hodc bao vé tuyét doi khoi ton thwong oxy hda. Diéu nay dic biét quan

trong vi bang chitng co ché khong tw dong chuyén thanh hiéu qua 1am sang cho moi san pham B1.

Vé&i my phdm, cdc cum nhu “thanh phan enzyme ch6ng oxy hda”, “hd tro bdo vé da trudc stress oxy
héa mdi tredrng” hodc “ho tro cong thirc cham séc da cé dinh vi antioxidant” phit hgp hon. Khdng nén
tuyén b6 diéu tri viém da, chira 1anh t6n thwong, thay thé kem chéng ning hoic tai tao da theo nghia y

khoa néu khong cé dit liéu va co s& phép Iy twong tng [,

Vé&i nghién cru va cong nghé sinh hoc, SOD ¢6 thé dwgc mo td nhw enzyme céng cu dé€ khao sat
superoxide hodc lam thanh phan trong hé mé phdng chong oxy héa. Cac nghién clru vé vat liéu SOD-
like, bé mat gidam ROS va nanozyme cho thiy tiém nang c6ng nghé rong, nhwng ciing cin phan biét ro
enzyme tw nhién v&i vat liéu mé phong enzyme 141,

Vai tro ciia Enzymes.bio trong chudi cung (rng SOD

Enzymes.bio cung cip Superoxide Dismutase cho khach hang cin nguyén liéu enzyme phuc vu phat
trién cong thirc, nghién cru rng dung hodc san xuit theo muc dich phu hop. Enzymes.bio 1a nha cung
cap, khong phai nha san xuit va khong phai phong thi nghiém phét trién hodc kiém nghiém enzyme.

San phdm dwoc ban truc ti€p online theo don vi 1 kg.
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Khi dit hang, CoA va SDS dworc cung cidp kém theo. CoA hd tro khach hang tiép nhin thong tin chait
lwong 16 hang theo tai liéu di kém; SDS hé trgr danh giad an toan, lwu kho va thao tic ndi bd. Viéc trng
dung trong thwc phdm, m§ phdm, nghién ciru hay san phdm khéc van cin dwoc khach hang danh gia

theo nén coéng thirc, quy trinh san xuat va quy dinh phap ly tai thi tredrng st dung.
Két ludn

Superoxide dismutase 1a enzyme chéng oxy hda c6 co ché ré rang: xdc tic chuyén superoxide 0, ¢—
thanh oxy va hydrogen peroxide. Gia tri ky thuat ciia SOD nam & tinh chuyén biét v&i superoxide, kha

nang phdi hop véi catalase/peroxidase va nén tang nghién ciru lau dai trong stress oxy hoa.

Trong B2B, SOD phu hop véi cac hwéng irng dung nhw thwe phdm chirc ndng, my phdm cham séc da,
nghién ctru sinh hoc, vat liéu mé phong enzyme va mot sé linh vuec ndng nghiép - c6ng nghé sinh hoc.
Tuy nhién, SOD khéng phai chat chdng oxy hda toan ning, khong tw dong mang lai hiéu qua 1am sang
hodc hiéu qua my phdm néu thiéu cong thirc phu hop. Cach tiép cdn chuyén nghiép la dung SOD nhw
mot enzyme chuyén biét trong chién lwgc kiém soat superoxide, dong thi danh gia dd 6n dinh, nén

cong thirc, dwdrng st dung va yéu cau phap ly cua san pham cudi.

D3at mua Superoxide Dismutase truc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. D4t mua truc ti€p trén clra hang
clia ching tdi — thanh toan truc tuyé&n va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dt liéu An toan.

Mua Superoxide Dismutase -

Tai liéu tham khao

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

trich dn trong bai lién két dén day.
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