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Phospholipase trong degumming dau va bién doi
phospholipid: co’ ché, *rng dung B2B va cach hiéu diung

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

Phospholipase 1a nhém enzyme xiic tac cat chon loc cac lién két trong phospholipid,
nho d6 co6 thé thay doi tinh nhii héa, dd phan tan va kha nang tach loai “gum” trong
dau thyc vat. Trong rng dung B2B, enzyme nay dwoc quan tim nhiéu nhat & degumming dau,
bién doi lecithin, sdn xuit phospholipid chirc nang va diéu chinh hé nhii twong thwc pham.
Hiéu qua thwc té phu thudc vao loai phospholipase, loai co chit lipid, trang thai nhii twong,

nuwéc, pH, nhiét do va cach két thiac phan rng.

Phospholipase la gi va vi sao mdt tén goi bao gom nhiéu co’ ché?

“Phospholipase 1a gi?” 1a cAu hdi dé gdy nham lan vi phospholipase khong phai mot enzyme don 18. Day
1a mot ho enzyme cung tac dong 1én phospholipid—nhirng phan tir lwdgng tinh c6 dudi acid béo ky
nwéc va ddu phosphate phan cuc, thwong tp trung & mang té bao, lecithin, dau thd, long dé trirng, sira
va cac hé nhi twong ddu-nwéc. Tong quan vé rng dung cong nghiép nhan manh riang phospholipase
da dwoc khai thac vi khd nang bién d6i phospholipid theo hwéng chon loc hon so v&i nhiéu xi Iy héa

hoc théng thwong [,

DPiém quan trong nhit trong phospholipase function 12 vi tri cit. Néu enzyme cit lién két ester acyl &
khung glycerol, sdn ph4m chinh thwong la lysophospholipid va acid béo tw do; néu enzyme cat lién két
gan nhom phosphate, san phdm c6 thé la diacylglycerol, phosphatidic acid hodc nhém dau phan cuc
dworc gidi phong. Vi vay, cing mot nguyén liéu nhw lecithin dau nanh c6 thé cho két qua cong nghé rat

khac nhau tily enzyme 1a PLA1, phospholipase A2, phospholipase C hay phospholipase D 1.

Trong cdng nghiép dau va thwc pham, cch goi “phospholipase enzyme” thworng dwoc dung réng,
nhwng ngwdi vin hanh quy trinh cin hiéu chitrc ndng theo l¢p enzyme. Chang han, phospholipase A2
enzymes lién quan dén cit vi tri sn-2 clia phospholipid, con PLC va PLD lién quan dén ving phosphate
va nhém d4u; sw khac biét ndy quyét dinh enzyme phu hop hon véi degumming dau, bién doi lecithin

hay tao phospholipid gia tri gia tang [,
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Cac nhém phospholipase chinh va san pham phan rng

Bang dwdi day tom tit cdc nhdm thwong gap. DAy khong phai bang thong s6 sdn phdm, ma 1a cach doc

co ché dé lién hé enzyme v&i muc tiéu quy trinh.

Nhom enzyme

PLA1

PLA2 /
phospholipase
A2

PLC/
phospholipase C

PLD /
phospholipase D

Vi tri tac dong dién hinh
trén phospholipid

Lién két ester acyl tai vi
tri sn-1

Lién két ester acyl tai vi

tri sn-2

Lién két phosphodiester
tao DAG va nhém
phosphate dau

Lién két gitra phosphate
va nhdm dau phan cuc

San pham thuong gdp

Acid béo tw do +
lysophospholipid

Acid béo ty do +
lysophospholipid

Diacylglycerol + nhém

phosphoryl hda

Phosphatidic acid +
alcohol/nhém dau; hodc san
pham chuyén nhém

Y nghiia cong nghé thuong gip

Bién d&i lecithin, thay d6i tinh nhii
héa, hd tro thiy phan phospholipid

Bién d&i bé mat lipid; trong sinh hoc
lién quan gidi phong acid béo hoat
tinh

Degumming dau, gidm phospholipid
hydrat hda kém, diéu chinh lipid phan
cuc

Bién d&i phospholipid, san xuat
phospholipid chirc nang nhu
phosphatidylserine trong diéu kién
phu hop

PLA1 va PLA2 lam phospholipid tré nén “mot dudi” hon, tao lysophospholipid c6 dic tinh bé mét khac

phospholipid ban dau. Nghién ctru vé c6 dinh phospholipase A1 trong hé vi nhii nwéc-trong-dau cho

thay hwéng ti€ép cin nay dwgc quan tAm vi c6 thé ting hiéu qua thiy phan phospholipid va kha ning

dung lai xtc tic trong cac boi cdnh thiét ké quy trinh, du diéu kién thuc t€ phai dwoc téi wu theo tirng

hé nguyén liéu B,
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PLC c6 vai tro dang chid y trong degumming diu vi né chuyén mdt phan phospholipid thanh
diacylglycerol va phin dau phosphate tan hodc phén tan khac di. Cic nghién ciru gan day vé
thermostable phospholipase C xem PLC 1a chia khéa dé tién t&i quy trinh degumming diu hiéu qua

va bén vitng hon, dic biét khi can xt Iy phospholipid khé loai boé trong dau thé .

PLD lai ndi bat trong hwéng bién d6i nhém diu phospholipid. Tong quan vé phospholipase D nhin
manh tiém nang cdng nghiép clia enzyme nay vi ngoai thuy phan, PLD c6 thé tham gia phan &ng
chuyén nhém trong diéu kién cé chit nhan phu hop, mé dwong cho cac phospholipid c6 gia tri chirc

ning cao hon 2],

Phospholipase mechanism: vi sao giao dién dau—nwéc quyét dinh tdéc d6é phan
wng?

D& hi€u phospholipase mechanism, cin bat dau tir ciu tric cla co chit. Phospholipid khong tan nhw
dwong hodc mudi trong nwdc; ching tip trung & bé mat phin cach ddu-nuwéec, trong mang hoac

micelle. Do dé, enzyme khong chi “gap” co chit trong dung dich ma phai ti€p cin co chat tai giao dién,

noi dau phan cuc hudng ra nwédc va dudi acyl ndm trong pha dau hoic ving ky nwéc P,

Dic tinh nay gidi thich vi sao cing mot lwgng enzyme cé thé cho két qua khac nhau khi thay déi tron,
mirc phan tin, ham lwong nwéc hodc trang thai nhii twong. Nghién ciru vé phospholipase A2 lién két

lipoprotein mé ta rd vai tro cia mang trong diéu hoa allosteric va nhin dién bé mit, cho thiy moi

truong lipid khong chi 13 “nén” thu ddng ma c6 thé quyét dinh ciu hinh hoat déng ctia enzyme [,
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Vé&i PLA2, phospholipase A2 mechanism thwong dwoc mo ta la enzyme tiép cin bé mit lipid, dinh vi
phéan t&r phospholipid vao ving xtc tic roi thiy phan lién két ester tai sn-2. Trong bdi canh sinh hoc, vi
tri sn-2 thuwong chira acid béo khong bio hoa nhw arachidonic acid; vi vy cum tim ki€ém
phospholipase A2 arachidonic acid thuwong xuat hién khi néi vé tién chat ctia chat trung gian viém
[6]

Figure 2, A8 I AZA|TOIOLY 52 ™o =2 AN @ U ELA IPH 0
AN 2td S H|$2t QX EE 22| 7tset 4 d =2 detetL T

Véi PLC, co ché khéac han: enzyme tac dong vao lién két phosphodiester ctia phospholipid. Trong sinh
hoc tin hiéu, cum phospholipase C pathway hoac phospholipase C IP3 DAG pathway thwong chi
viéc phospholipase C cat phosphatidylinositol phosphate dé tao IP3 va diacylglycerol; nghién ctru vé
phospholipase C gamma trén co chit hoa tan va micelle cho thiy hoat tinh PLCy chiu &nh hwéng cua

ca xUc tac va trang thai bé mat co chat 7],

V&i PLD, co ché dwoc quan tAm vi c6 thé di theo hai hwéng: thiy phin dé tao phosphatidic acid, hoac
chuyén nhém dau néu c6 alcohol/chat nhin pht hop. Pay 1a nén tdng ctia nhiéu rng dung bién doi
phospholipid, vi thay vi chi pha v& phan ti, PLD c6 thé tai cdu tric nhém dau dé tao phan t c6 chirc

ning mai 21,

Ung dung 1: enzymatic degumming trong tinh luyén dau thwc vat

Trong dau thd, phospholipid 1a thanh phan gy “gum”: ching kéo theo nuwéc, kim loai vét, sic té hoic
tap chat khéc, lam ting d6 nhét bun gum va giy hao hut dau trung tinh. Degumming bang enzyme

dung phospholipase dé chuyé&n phospholipid sang dang dé tich hoic it gy thit thoat dau hon, nho d6

dwoc nghién ciru nhw mdt gidi phap tinh luyén chon loc hon 2,
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PLA, PLC va ddi khi PLD déu c6 thé lién quan dén degumming, nhwng ching khong tao cing két qua.
PLA tao lysophospholipid va acid béo tw do; PLC tao diacylglycerol, c6 thé & lai pha dau t6t hon so vé&i
phospholipid ban dau; con PLD tao phosphatidic acid, c6 tinh chat phan cwc va twong tac kim loai khac.

Viéc chon co ché phu thudc vao muc tiéu: giam phosphorus, gidm gum, gitt dau trung tinh, cai thién loc

hay t6i wu bun phu pham 1,

Nghién ctru nim 2024 vé phospholipase c6 dinh trén hat nano tir tinh cho degumming dau dau nanh
tho cho thiy linh vwc nay dang di theo hwéng cai thién kha nang thu hoi, tai str dung va kiém soat xuc
tac. Du c6 dinh enzyme khong phai lic nao cling phu hop véi moi nha mdy, cong trinh nay minh hoa

rang enzymatic degumming khong con 1a khai niém phong thi nghiém don gidn ma dang dwoc thiét ké

theo hwdng quy trinh cong nghiép cé kiém soat 181,

Figure 3. A Z|TIHOHM| = A&7 A, e AlEl L} MY, 7AF, TS
A XA B ZOF MO M AFEE LT,

Tir gbc nhin van hanh, phospholipase trong degumming nhay v&i kha nang ti€p xdc giira enzyme wa
nuwéc va co chit nam trong pha diu. Vi vy, nuéec, tron, acid héa hoic tién xtt ly, thoi gian gitr va cach
tach pha déu anh huwdng dén két qua; enzyme khong thé bu hoan toan cho mét hé phan tin kém hodac

nguyén liéu c6 bién dong qua lom 1,
Ung dung 2: bién dai lecithin va phospholipid chirc ning

Lecithin thwong mai 1a hdn hop phospholipid, triglyceride va cac thanh phan minor khéc.
Phospholipase c6 thé bién doi lecithin theo hwéng ting ty 1é lysophospholipid, phosphatidic acid hoac

phospholipid c6 nhém dau méi, tir d6 thay d6i HLB, d6 phan tan trong nwéc, kha nang nhii h6a dau-

nwdc va twong tic voi protein hodc tinh bot [,
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Trong nganh nguyén liéu chirc ndng, PLD dwgc chu y vi phan tng chuyén nhém c6 thé tao cac
phospholipid dic thu, vi du phosphatidylserine, khi hé phan &ng c6 chit nhin phu hop. Tong quan vé
khai thac PLD cho biét rao can cdng nghiép ndm & tinh dic hiéu co chit, cAn bang thiy phin-chuyén

nhém, trang thai pha va kha ning mé rong quy trinh, chir khong chi & viéc “cé enzyme PLD” [2],

DPiém cin nhin manh la bién doi lecithin khong don thudn la ting hodc gidm mot chi tiéu. Mot thay doi
nhé trong ciu tric nhém dau hodc vi tri acyl c6 thé lam thay déi dé nhét, mau, mui, d6 6n dinh oxy héa

va hiéu suat nhii héa. Do d6, phospholipase nén dwoc xem la cong cu tinh chinh ciu tric lipid, khong

phai phu gia “da nang” tao hiéu qua giong nhau trong moi cdng thirc [,
Ung dung 3: thwc pham nhii twong, banh, trirng va siva

Trong thwe phdm, phospholipid déng vai tro & giao dién: giir giot diu phan tan, 6n dinh bot, 4nh hwdng
két cAu bot nhao va twong tac véi protein. Khi phospholipase bién doi phospholipid tw nhién trong bot,
trirng, stra hodc lecithin b6 sung, hé nhii twong c6 thé thay doi theo hwédng bén hon hodc phu hop hon

v&i muc tiéu cong thirc 1,

Figure 4. otSt S AN Bl wg [f, @ AKX ZAZILIOIY Xel= LY ¢85
0| D ot E ALS S0 H+ 2l S FL + AsHH

O’ san pham banh, phospholipase c6 thé gian ti€p anh hwéng dén mang gluten, phan bé chét béo va
ciu truc rudt banh théng qua thay doi lipid phin cwc. Tuy nhién, tic dong nay phu thudc vao loai bot,

lwong chit béo, lecithin, enzyme khac trong cong thirc, thoi gian trén, 1én men va nhiét x ly; cing mot

phospholipase c6 thé hitu ich trong mot cong thirc nhwng khong ti wu trong cong thirc khac [,
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Véilong do trirng, phospholipid vén 1a thanh phan tao nhii tw nhién. Bién d6i bang phospholipase c6
thé lam thay d6i d6 bén mayonnaise, s6t hodc nguyén liéu trixrng siy, nhwng ciing c6 thé anh huwdng
cam quan néu thuy phin qua mic. Trong cac hé giau lipid nhw vy, kiém soat mirc phan ng quan

trong khong kém lwa chon enzyme [,

Trong sira va phd mai, phospholipid ndm trong mang ciu béo sira va tham gia twong tac voi casein,
whey protein va mudi khoang. Phospholipase cé thé dwoc dung dé diéu chinh bé mat ciu béo hodc hé
nhi, nhung can hiéu day 1a can thiép vao cin bang protein-lipid phitc tap, khong phai chila “ting nhii

hoéa” theo nghia don gian [,

o n

Phospholipase A2 trong viém va thudc rc ché: nén hi€u thé nao trong tai liéu
B2B?

Cac cum nhu phospholipase A2 function in inflammation, phospholipase A2 inhibitor,
phospholipase A2 inhibitor drugs thuwdng xuit hién trong tim kiém vi PLA2 c6 vai tro sinh hoc quan
trong. Khi PLA2 giai phdng acid béo & vi tri sn-2, trong d6 c6 arachidonic acid, co thé c6 thé chuyén
héa cac acid béo nay thanh eicosanoid va cac chat trung gian lién quan phan &ng viém; vi vy sPLA2 la

mdt muc tiéu dwoc thao luan trong phat trién liéu phap chéng viem (6],

Phospholipase — relative activity vs pH

100 Optimum pH 5.5-7.0

80 A
optimum plateau

60 -

40

Relative activity (%)

20 A

O T T T T
3 4 5 6 7 8 9

pH

lllustrative profile modelled from the stated optimum range; not measured assay data

Figure 5. pHOj| [t2 A 2|IHOFA| O M 2O 2 pH 5.5~7.00 A XX =2
N EHEFZHS = QLT

Tuy nhién, thong tin y sinh nay khong nén bi tron 1an véi tng dung enzyme céng nghiép. Mot ché pham
phospholipase dung trong xtr Iy ddu hodc thwc phdm khong phai thudc, khong phai chat diéu tri viém

va khong nén duoc dién gidi theo ngdn ngir dwgc phdm. Cac nghién ctru vé chit trc ché PLA2—vi du
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mod phong resveratrol hodc peptide antiflammin/uteroglobin—gitip hi€u co ché gan két va (rc ché,

nhwng khong phai bang chirng cho cdng dung ctia sdn phdm enzyme trong ngudi [,

Cau héi “phospholipase A2 is secreted by gi?” cling cin dit dung bdi canh. Trong sinh hoc, cic PLA2
ti€t c6 thé dwoc tim thdy & nhiéu mo6 hoic ngudn sinh hoc, va mdt s6 noc ran giau PLA2 giy tic dung
doc sinh hoc; nghién cru proteomics noc ran Russell’s viper cho thdy PLA2 1a mot trong cac thanh

phin enzyme dang chd y trong hé noc 101,

V&i khach hang B2B, gia tri thuwc té cia phén kién thirc nay 1a hiéu sw khac biét gitra co ché sinh hoc va
muc tiéu quy trinh. PLA2 c6 thé lién quan dén viém trong co thé, nhwng trong nha may, diéu dang quan
tAm 13 co chit phospholipid, diéu kién phan rng, sdn phdm thiy phin, anh hwdng cdm quan va yéu ciu

an toan thao tac v&i protein enzyme (61,
Phospholipase C function va PLC inhibitor: tach biét tin hiéu té bao véi xtr ly lipid

Phospholipase C function trong sinh hoc té bao thutng dwgc nhiac dén cung phospholipase C
gamma, IP3, DAG va truyén tin hiéu ndi bao. PLCy la mot isoform quan trong trong cac dwong tin hiéu

receptor, va nghién ctru trén co chit phosphatidylinositol cho thidy hoat ddng ctia PLCy chiu chi phoi

b&i trang thai micelle/bé mat chir khong chi béi cdu tric héa hoc ctia co chat 7],

Cum phospholipase C inhibitor thwong thudc linh viec nghién ctru tin hiéu t€ bao hodc dwgc ly, khong
phai hwéng dan dung enzyme cong nghiép. Trong bdi canh B2B, PLC dwoc quan tAm chu yéu vi kha

nang xt Iy phospholipid trong ddu hoZc nguyén liéu lipid, noi sdn phdm nhw diacylglycerol va nhém

phosphate gitip thay ddi kha ning tdch gum hoic tinh chit pha 4],
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Phospholipase — relative activity vs temperature

100 Optimum 50-58 °C

80 A

thermal denaturaion

60 -

401

Relative activity (%)

20

0 T T T T T T
30 40 50 60 70 80

Temperature (°C)

Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. 2 Of [[}2 A 3| I}O}H| 0| AL EHA O 2 50~58°COl| A XX &
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Suw twong dong gitra PLC sinh hoc va PLC cdng nghiép nam & lién két héa hoc bi cat, nhwng muc tiéu
hoan toan khac nhau. Sinh hoc té bao quan tim tin hiéu IP3/DAG; cdng nghiép dadu quan tim gidm
phosphorus, gidm gum, cai thién thu ho6i dau va kiém soat tap chit. Viéc dung ding ngdén ngir giip

tranh suy dién rang mot enzyme xt ly dau c6 y nghia dwoc Iy [*1,
Cac yéu td quy trinh quyét dinh hiéu qua phospholipase

Yéu t6 dau tién la loai phospholipid trong nguyén liéu. Ddu dau nanh, dau hat cai, lecithin, long do
trixrng va sira cé ty 1€ phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol,
phosphatidic acid va glycolipid khac nhau; mdi loai c6 kha niang hydrat h6a, mang dién va tao nhii khac
nhau. Vi vdy, cing mot phospholipase mechanism c6 thé cho t6c d6 va san pham khac nhau tiy nén

co chat [,

Yéu t6 thir hai la trang thai pha. Phospholipase thwong cin nwéc dé xic tac thuy phin, nhwng qua
nhiéu nwéc hodc phin tan khéng phu hop cé thé tao hé nhii khé tach. Trong cic hé nwéc-trong-dau
hodc dau-trong-nudec, kich thwéc giot, dién tich bé mit va lwc cat khi tron anh hwdng truc tiép dén sd

diém tiép xtic enzyme-phospholipid 3.

Yéu t6 thir ba la pH va nhiét do. Enzyme la protein nén c6 vung hoat dong hiru ich va viing bat hoat;
vuwrot qua giéi han thich hop c6 thé lam gidm hoat tinh, thay doi cdu tric hodc lam ting phan &ng phu.
Cac nghién ctru vé PLC bén nhiét cho thiy kha ndng chiu nhiét 1a mét hwéng cai thién quan trong cho

degumming vi dau thwong dwoc xit Iy & diéu kién 4m/néng trong van hanh thuec t& 41,
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Yéu t6 thir tw 1a chat hoat dong bé mét, mudi, kim loai va tap chit. Vi phospholipase hoat dong tai giao
dién, bat ky thanh phin nao thay d6i bé mit lipid-nwéc déu c6 thé anh hwdng dén enzyme. Nghién cliru
vé rhamnolipid cho thady mét s6 biosurfactant anion khong nhit thiét lam bién tinh enzyme céng

nghiép, nhung tac dong cu thé van phu thudc tirng enzyme va nén coéng thirc 111,

Phospholipase — dose-response (diminishing returns)

100 A

80 A

60 -

40 A

Relative effect (%)

20 A

Recommended 0.005-0.05% %

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Enzyme dose (% %)

Illustrative dose-response; confirm with plant trials. Not measured assay data

Figure 7. & AFE #2((0.005~0.05%) 0| A{ T A 2| I}OLK| O] 82FEHH2S 0
Alst 2= QlL|Ct,

Yéu t6 cudi cung la cach két thic phdn &ng. Trong thuc phdm hodc dau tinh luyén, phan &ng
phospholipase thwong cadn dwoc dirng hodc 1am gidm hoat dong sau khi dat muc tiéu dé tranh tié€p tuc
thiy phan, sinh acid béo tw do hodc lam thay d6i cdm quan. Viéc két thic ¢ thé dwa trén cac buwéc
nhiét, tich pha hodc quy trinh ché bién ti€p theo, nhwng cin pht hop véi nguyén liéu va tiéu chuin san

pham cusi [,
So sanh huéng rng dung theo muc tiéu cong nghé

Béng sau gitp lién hé muc tiéu san xuat véi nhom phospholipase thwong dwoc xem xét. Muc dich 1a
dinh hwéng ky thuit, khéng thay thé xac nhian quy trinh trén nguyén liéu thuec té.

N Nhém phospholipase ., . v i
Muc tiéu B2B . . Két qua mong muoén Rui ro can kiém soat
thuwong lién quan

Nhii twong bén khé tach, ting

Degumming dau o Giam phospholipid gay gum, hd o T
R PLA, PLC, dd6i khi PLD ) S - acid béo tu do, khac biét gilra 16
thue vat tro tach pha, cai thién thu hoéi dau .
au
Bién ddi lecithin PLA1, PLA2, PLD Thay d&i HLB, ting Do nhdt, mui vi, oxy hoa lipid,

lysophospholipid hoac tao murc thdy phan qué sau
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. Nhém phospholipase ., . v i
Muc tiéu B2B . . Két qua mong muén Rui ro can kiém soat
thuong lién quan

phospholipid nhém dau mai

Can bing thady phan/chuyén

Phospholipid o . Tao phospholipid c6 nhém dau L N .
L PLD |3 huéng ndi bat L - . nhém, tinh sach, hiéu suat phuy
chtrc ndng dac thu trong diéu kién phu hop . .
thudc nén phan rng
, . . A N Tac dong khac nhau theo bét,
Banh va nhii PLA, d6i khi PLC/PLD Cai thién phan tan lipid, cau tric . o ]
° . e . . chat béo, lecithin va enzyme di
tuong thuc pham tuy hé va on dinh nhii .
kem
o . PLA hodc o e . VR .
Sita, ph6 mai, ) . Diéu chinh mang cau béo, nhii Bién doi cam quan, twong tac
. phospholipase phu e - o e
tring N tuong va chirc nang phospholipid protein—lipid ngoai du kién
hop nén lipid

Trong moi trwong hop, loi ich cia phospholipase dén tir chon loc xtc tac ch khong phai “sirc manh”
X ly. Enzyme cé thé 1am viéc & diéu kién 6n hoa hon nhiéu tdc nhan héa hoc manh, nhwng cling nhay
hon véi bién dong nguyén liéu va diéu kién pha. Day 1a ly do cac tong quan cong nghiép xem

phospholipase 1a nhém enzyme cé tiém ning rong, nhung luon gian véi t6i wu héa ing dung cu thé [,

. ?

San pham Phospholipase tir Enzymes.bio: cach dién gidi phu hop
Enzymes.bio la nha cung cip enzyme B2B qua kénh online, khong phai nha san xuit hay phong thi
nghiém phat trién enzyme. San pham Phospholipase dwoc ban truc ti€p theo don vi 1 kg; CoA va SDS

duwoc cung cap kém theo khi dat hang dé hd tro ho so chat lwong va an toan thao tac ndi bo .

Khi mé t4 san phdm, nén dung ngdén ngir quy trinh: phospholipase 1a cong cu xtc tac dé xr ly hodc bién
d6i phospholipid trong nguyén liéu cong nghiép/thwc phdm. Khong nén dién gidi sdn phdm nhu thudc,
chat diéu tri, chit &rc ché PLA2/PLC hodc thanh phan tiéu dung truc ti€p, vi cac cum nhw

phospholipase A2 inhibitor drugs hay phospholipase C inhibitor thudc bdi canh nghién ctru y sinh

khac vé&i xtr Iy nguyén liéu [,

enzymes.bio - Enzymes.bio Research Team Page 11 of 14



Phospholipase — residual activity over time
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V&i doanh nghiép thwe phdm, dau thwc vét, lecithin hodc nguyén liéu lipid chirc nang, cach ti€p cin phu
hop la xac dinh ré muc tiéu: loai gum, thay doi nhii héa, tao lysophospholipid, tao phosphatidic acid
hay hwéng dén phospholipid nhém dau dac thu. Sau dé, diéu kién quy trinh cin dwoc diéu chinh quanh
co chit, trang thai pha va yéu cau san pham cuéi, thay vi gia dinh mot diéu kién chung cho moi nguyén

lidu [2]
Két luin ky thuat

Phospholipase 1a ho enzyme quan trong trong xir Iy phospholipid vi c¢6 thé cit chon loc cac lién két
khac nhau trong cung mot 1&p phan ti lipid. PLA1 va PLA2 chu yéu tao lysophospholipid va acid béo tw
do; PLC tao diacylglycerol va nhém phosphate; PLD tao phosphatidic acid hodc tham gia chuyén nhém
dé hinh thanh phospholipid chitc ning trong diéu kién thich hop [,

Trong B2B, cic &rng dung dang chd y nhit gbm degumming dau thwc vat, bién doi lecithin, cai thién hé
nhii twrong thwe phdm, x Iy nguyén liéu trixrng/sira va phat trién phospholipid gia tri cao. Co s& khoa
hoc vitng chdc nam & hoat dong tai giao dién ddu-nwéc va tinh dac hiéu vi tri cat, nhwng két qua san

xudt ludn can dwoc hiéu theo tirng nén nguyén lidu, muc tiéu va diéu kién van hanh [,

San pham Phospholipase do Enzymes.bio cung cip nén dwgc xem 1a mdt enzyme quy trinh cho khach
hang cong nghiép/thuc phdm, dwgc ban online theo don vi 1 kg cing CoA va SDS khi dat hang. Cach st
dung hiéu qua 1 gin enzyme v&i muc tiéu bién ddi phospholipid cu thé, ki€ém soat diéu kién phan tng
va phan biét r6 rng dung cong nghiép véi cac thuat ngit y sinh nhw phospholipase A2 inhibitor hoac
phospholipase C pathway .
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Dat mua Phospholipase truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén ctra 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 Phospholipase =

Tai liéu tham khao

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

trich dn trong bai lién két dén day.
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Lién hé Enzymes.bio

C6 cau hdi vé don hang? Ddi ngii cia chiing téi ludn san sang hd tro.

EMAIL wholesale@enzymes.bio  DIEN THOAI (HOA kV) +1 (507) 428-6057 Lién hé véi chung téi -

[Eh 400+ khach hang B2B © 60+ dadi tac nghién ctru dai hoc @ 54 phuc vu trén toan cau

© 2026 Enzymes.bio - Cung (rng enzyme cdng nghiép & ché bién thuc pham - Khdng dung cho ngudi tiéu thu hodc ban 1é.
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