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Glucoamylase cho dwong hoa tinh bot va Ién men: enzyme
saccharification tao glucose

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

Glucoamylase 1a enzyme dwong héa tinh bot c6 nhiém vu cat dextrin va oligosaccharide tir
dau khong khtr dé gidi phong glucose, nhor d6 bién tinh bot da ho héa hodc dich héa thanh
ngudn dwong dé 1én men. Trong san xuit syrup glucose, ethanol, rvou ngii cc va cac quy
trinh 1én men dung tinh bot, glucoamylase thwong 1a budc “hoan tat” sau khi a-amylase da
gidm d6 nhot va tao dextrin. Sdn phdm glucoamylase do Enzymes.bio cung cip dwoc ban truc
tiép online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat hang, phu hop cho

khach hang B2B cdn enzyme saccharification cho xt ly tinh bdt va 1én men .

Glucoamylase la gi trong quy trinh dwong hda tinh bot?

Glucoamylase, con goi la amyloglucosidase trong nhiéu tai liéu ky thudt, la carbohydrase thiy phan tinh
bot theo co ché ngoai phan. Thay vi cat ngau nhién bén trong mach nhw a-amylase, glucoamylase tién
dan tir ddu khong khtr cia amylose, amylopectin hodc dextrin, tich tirng don vi glucose. Co ché nay lam
enzyme ddc biét phu hop cho giai doan duwong héa, noi muc tiéu khong chi la giam d6 nhét ma la tang

ham lwong glucose c6 thé 1én men hodc dung lam nén cho syrup duwdng [,

V@ cdu truc co chit, tinh bot gdbm hai phan chinh: amylose c6 mach twong ddi thing vi lién két a-1,4,
va amylopectin c6 mach phin nhanh v&i cac di€ém nhanh a-1,6. Glucoamylase thuy phan hiéu qua lién
két a-1,4 & dadu mach va c6 thé gép phan xr ly lién két a-1,6, nhwng nhanh amylopectin thwong lam qua
trinh chdm hon so v&i mach thang. Vi vdy, trong cdng nghiép, glucoamylase hiém khi dwoc xem 1a
enzyme “don doc” cho toan bo tinh bot; né thwong dwoc dat sau bwée ho hoda, dich héa hodc két hop

v&i enzyme khac dé ting kha ning tiép can co chat [2],

Trong boi canh san phdm, Enzymes.bio 1a nha cung cip truc tuyén cho khach hang B2B, khong phai
nha san xuit hay phong thi nghiém nghién cru. Sdn pham glucoamylase trén nén tang nay dwoc dinh vi
cho xtr ly tinh bot, saccharification va fermentation; don hang dwoc ban theo don vi 1 kg va di kém tai
liéu CoA, SDS sau khi dit hang . Cach hiéu diang la: diy la ché pham enzyme thwong mai dung cho rng
dung ky thuat, con diéu kién van hanh cu thé can dwa trén hwéng dan kém theo san phadm va quy trinh

da duoc co s& sdn xuat xac nhan.
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Vi sao glucoamylase quan trong trong san xuat glucose va Ién men?

Tinh b6t 1a ngudn carbon ré va ph6 bién, nhuwng vi sinh vt 1én men khong phai liic nao ciing st dung
truc ti€p tinh bot dang hat hoac polymer dai mot cich hiéu qua. NAm men trong san xuit ethanol, rwou
hodc d6 uéng 1én men thwong tiéu thu glucose, maltose hodc dwdrng ngan tdt hon so v&i phan tir tinh
bot 1on. Glucoamylase giai quyét nit that nay bang cach chuyén dextrin sau dich héa thanh glucose,
giip dong nguyén liéu tlr ngli cdc, sdn, cao lwong, khoai, chudi xanh hodc cac phu phdm giau tinh bot

tré nén dé st dung hon cho vi sinh vat 3],

27hE2E =+ A B A, Z-goz Mat
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Trong san xuat syrup glucose, vai tro ctia glucoamylase con trwc ti€p hon: enzyme lam tang mirc
chuyén hoa dextrin thanh glucose dé tao syrup c6 phé dwong phu hop. Nghién ctru trén tinh bot cao
lwong dé cho thdy ndng do co chit va lwong enzyme la cic bién dnh hwéng dén san xuit syrup glucose
bang thlly phan enzyme, phan anh thwc té rang hiéu qua dwong hda khong chi phu thudc vao enzyme

ma con phu thudc vao do dic, kha ning khudy tron va mitc tiép xic giita enzyme véi co chat 41,

D6i véi lén men ethanol, glucoamylase gitp tao glucose ngay triwéc hodc trong quéa trinh 1én men. Mot
nghién ctru vé glucoamylase tiéu hda tinh bot song tir Penicillium oxalicum da lién hé truc ti€p kha nang
thdy phéan tinh bot v&i 1én men ethanol, cho thiy hwéng phat trién enzyme c6 thé xt ly tinh bot hiéu
qua hon 1a cha dé dwoc quan tim trong c6ng nghé nhién liéu sinh hoc va 1én men tir nguyén liéu néng
nghiép °l. Tuy vay, két qua trong nghién cttu trén chiing enzyme cu thé khéng nén dwoc suy rong

nguyén xi cho moi ché phdm thwong mai hodc moi loai tinh bot.
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Co ché hoat ddng: glucoamylase “gé” glucose nhu thé nao?

Cat tir dau khong khr, tao glucose tw do

C6 thé hinh dung dextrin sau dich héa nhw cac doan day ngin dugc tao ra tir tinh bot. a-Amylase cit
gitra day, lam day dai thanh nhiéu doan ngin hon; glucoamylase sau d6 bAm vao dau khong khir cua
tirng doan va thiy phan tirng don vi glucose. Sw khac biét “endo” va “exo” nay la ly do a-amylase

thudng gidm dd nhét nhanh, con glucoamylase lai quan trong khi can glucose tw do & giai doan cudi 1.

Khi glucoamylase thiy phan lién két glycosidic, phan tlr nwéc tham gia pha v lién két gitra cdc don vi
glucose. Vi lién két a-1,4 trén mach thing, qua trinh thworng dién ra thuan loi hon; véi diém nhanh
a-1,6, tdc dd va mirc d6 xtr ly phu thudc manh vao nguén enzyme, ciu tric co chat va thoi gian phan
rng. Piéu nay giai thich vi sao cac quy trinh cin chuyén hda cao déi khi két hop glucoamylase véi

enzyme khr nhanh hoic t6i wu giai doan dich hda dé giam can tré khéng gian quanh nhanh

amylopectin 2],

Figure 2. 2 F 2O 220N = TR 0A RENS A& 58 28 &2l 2
St AE FEIAE B S Vel Z=ES Y= Cg, M2 =5 &
At ZEOIAM O] 2HE S gh=ottt.

Kha ning ti€p can hat tinh bot quyét dinh tdc d6 thay phan

Tinh bot tw nhién khong phai la khéi polymer mé hoan toan. Hat tinh bdt ¢6 vung két tinh, viing vo
dinh hinh, kich thwéc hat khac nhau va c6 thé bi bao quanh béi protein, lipid hodc chit xo tlly nguyén

liéu. Khi hat chwa dwgc ho héa hodc pha v ciu tric, enzyme kho tiép cin cac lién két glycosidic bén
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trong; vi vy cing mot glucoamylase c6 thé cho két qua khac nhau giita tinh bot sin, ngd, cao lwong, lta

mi hoic chudi xanh (6],

Cac nghién ctru vé ho tro siéu am trong thiy phan tinh bt bang glucoamylase cho thay thay déi vat ly
cda hat tinh bdt c6 thé anh hwdng dén tinh chat tinh b6t va ddng hoc phan gidi. Siéu 4m khéng phai la
yéu ciu bat budc trong moi quy trinh, nhwng nhém nghién ctru ndy minh hoa mét nguyén tic quan

trong: khi ciu tric hat bi néi16ng hodc bé mat tiép xuc ting, enzyme c6 co hoi ti€ép cdn co chit tét hon,

tlr d6 anh hudng dén toc do tao dwong 71,

So sanh glucoamylase v&i cac enzyme tinh bot thwong gap
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Bang trén cho thay glucoamylase khong thay thé hoan toan a-amylase; hai enzyme giai quyét hai phan

khac nhau cta cung mot vin dé. Néu tinh bét con nhét va mach qua dai, glucoamylase ¢6 it ddu mach

dé 1am viéc va kho tiép can co chit. Néu chi dung a-amylase, sdn phdm thwdng van chira nhiéu dextrin
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va dwong ngin, chwa dat muc tiéu glucose cao. Vi vdy, nhiéu quy trinh tinh bot thiét ké theo logic: chuin

bi co chat, dich héa, roi dworng héa bang glucoamylase 21,
Ung dung chinh clia glucoamylase trong cong nghiép

San xuat syrup glucose tir tinh bot

U'ng dung dé thay nhat 1a chuyén tinh bot thanh syrup glucose. Sau khi tinh bt duoc hd héa va dich
héa dé giam do nhét, glucoamylase tiép tuc thiy phan dextrin thanh glucose. Trong nghién ctru vé tinh
bot cao lwong dd, cac yéu t6 nhw nong db co chit va lwong enzyme dwoc danh gia trong san xuat syrup
glucose, cho thdy duong hda enzyme 1a mot hé phan rng cin cin bang gitra tai lwgng tinh bot, kha

ning khudy tron va thoi gian chuyén héa 4,

\

QIO

Figure 3. 2T1-OFL2LOL|, 22 30t UEIOLH|, FHX HEF A s M2 CH2 23
T QS 20|, 0|5 Sof At TR MY, IR H7HE SEC

DPiém manh ciia hwéng enzyme so v&i thiy phén acid 14 tinh chon loc: enzyme cit theo co ché sinh hoc
dac hiéu hon, giup ki€ém soat phé dwong va gidm nguy co tao mot s6 sdn phdm phu do diéu kién héa
hoc khac nghiét. Tuy nhién, “ki€ém soat t6t hon” khong c6 nghia 1a khong cAn chuin bi nguyén liéu; tinh
bot c6 do hw hai khac nhau, kich thwéc hat khdc nhau va thanh phan protein-lipid khac nhau sé phan

trng khac nhau vé&i cing mot diéu kién dwong héa 8,
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Lén men ethanol va rwgu tir nguyén liéu tinh bot

Trong ethanol nhién liéu, rwrou chung cit hodc d6 uéng lén men tir ngii coc, glucoamylase cung cip
glucose cho ndm men. Néu dwong hda dién ra trwéc 1én men, dich dwdng cé thé dwoc dwa vao bé 1én
men sau khi dat phd dworng mong mudn. Néu dwong hoa dién ra ddong thoi véi lén men, glucose dwoc
tao ra va tiéu thu lién tuc, gitp giam tich lily dwdong tw do nhwng doi hoi enzyme va vi sinh vat twong

thich trong ciing méi truong .

Nguyén liéu khong chi gi¢i han & ngbd hodc gao. Nghién ciru vé saccharification bt chudi xanh chwa
chin dung hd tro vi séng va enzyme thiy phan tinh bot da hwéng téi phat trién 1én men rwou vang va
gidm, cho thiy cac nguyén liéu giau tinh bt ngoai ngii coc ciing c6 thé dwoc chuyén thanh nén dwong
cho d6 udng lén men hodic acid acetic néu qua trinh thily phan dwoc thiét ké phu hop 1. Bay 1a vi du

hiru ich cho cac nha phat trién sdn phidm mudén tin dung nguén tinh bot dia phwong.

Duwdng héa tinh bdt cho cic quy trinh Ién men can nguén carbon

Ngoai ethanol, nhiéu quy trinh cong nghiép sinh hoc dung glucose lam nguén carbon cho vi sinh vat
tao acid hiru co, amino acid, enzyme khac hodc sdn phadm trao d6i chit. Trong cic treong hop nay,
glucoamylase khong phai 1a “enzyme tao sdn phim cudi” ma 1a cdng cu chuin bi nguén carbon. Chit

lwong dich dwérng—bao gom mirc glucose, dextrin con lai, 40 nhét va tap chat tir nguyén liéu—cé thé

anh hudng dén ting trwdng vi sinh, tdc¢ dd tiéu thu carbon va ganh ning tinh sach sau 1én men 1,
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Figure 4. OtZ 2 H EIO| 7tX| X| & 2 2t M Lot E Kot = Ao, 7bXK| - Tt
S8 TS &S0 O A 0|2 = A& dY AFS0| E0{ HCE
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Vé&i cac quy trinh 1én men nhay cam, dworng héa 6n dinh gidp gidm dao dong gitra cic mé. Néu mot mé
tinh bot dwoc thily phan chwa dd, vi sinh vat c6 thé thiéu glucose dé sir dung hodc gdp nén dich c6 do
nh&t cao hon. Néu thuy phin qua mic trong méi trweorng khéng phu hop, c6 thé phat sinh van dé vé

ki€ém soat 4p sudt thAm thiu, cAn bang dinh duwdng hoic lich trinh nap liéu. Vi vay, glucoamylase cin

dwoc xem nhw mot phin cia thiét k& quy trinh, khong chi 1a phu gia dwoc thém vao & cudi [,
Tan dung phu pham ndng nghiép giau tinh bdt

Cac dong phu phdm nhw ba sdn, phan thai tir ché bién khoai, cdm, bot chudi xanh hoic phu phdm ngii
cOc c6 thé chira lwgng carbohydrate dang ké. Khi dwoc thiy phan dung cach, phan tinh bot trong cac
dong nay c6 thé tré thanh dwong cho 1én men, thay vi chi 1a chit thai c6 gia tri thap. Nghién ctru vé
glucoamylase tiéu hda tinh bot song va 1én men ethanol nhan manh moi lién hé gitra enzyme thuy phan

tinh bt va muc tiéu khai thac ngudn carbon tir nguyén liéu nong nghiép (51,

Mot hwéng khac 1a thay déi cdu tric tinh bot d€ tao vat liéu hodc thanh phan c6 tinh chit khac, chang
han cac nghién ciru trén tinh bot sdn va tinh bot bi dé st dung x Iy enzyme hodc két hop tac dong vat
ly. Cac tai liéu nay cho thay enzyme tinh bot khong chi c6 vai tro “tao dwong” ma con c6 thé lam thay
d6i hinh thai, ciu tric va tinh chat hap phu hoic tiéu hda cta tinh bot, du muc tiéu dé khac véi rng

dung duong héa cho syrup va 1én men 1,

Figure 5. 5 80| 72l 2F 2 OLZ 20N & H & 7tS oM 22| 2 /e
O, Mot el 240t Mz 2ol AL E A5 D ALY,
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Nhirng yéu td quy trinh anh hudng dén hiéu qua glucoamylase

Loai tinh bét va mirc tién xtr ly

Ngudn tinh bt 1 yéu t6 dau tién. Tinh bot san thwong khac tinh bt ngd, Ita mi, cao lwong hoic chudi
xanh vé kich thwéc hat, ty 16 amylose-amylopectin, mirc két tinh va tap chat di kem. Khi cing mét
enzyme tiép xuc v&i cac cau tric khac nhau, sé di€m enzyme c6 thé bam va téc do thiy phan sé khac
nhau. Nghién ctru vé thiy phan tinh bdt hat va cai thién kha ning phan giai bang mién gin tinh bot cho

thay kha niang bam va ti€p can hat tinh bot 1a mot bién co ché quan trong [°l,

Tién x(r Iy nhw nghién, hé hda, dich héa, gia nhiét, khudy tron hoic ho tro vatly cé thé lam tinh bot dé
ti€p can hon. Nghién ctru thily phan tinh bot bang glucoamylase cé hd tro siéu am cho thay xir ly vatly
c6 thé tadc dong dén tinh chit tinh bt va dong hoc phan gidi, qua d6 nhin manh rang enzyme khong
hoat dong trong “chan khéng” ma phu thudc vao trang thai vat Iy ctia co chat [71,

pH, nhiét do va thoi gian gitr

pH va nhiét d6 anh hwdng dong thoi dén cdu hinh enzyme, dd bén hoat tinh va trang thai co chit.
Nghién ctru vé t6i wu pH va ty 1é enzyme cho thily phan tinh b6t trong cac hé bdt mi ché bién bang hép,
nwéng va chién cho thay diéu kién phan &ng va dang xt ly nhiét ciia co chat déu c6 thé lam thay déi két

qua thiy phan °l, Trong trng dung thuc t&, didu nay c6 nghia Ia khong nén chi quan tdm dén “cé

glucoamylase hay khong”, ma phai xem enzyme dang gap tinh bt & trang thai nao.

Thoi gian gitr cling quan trong vi glucoamylase 1a enzyme ngoai phin: dé tao nhiéu glucose, enzyme
can du thoi gian ti€p cin nhiéu dau mach va ti€p tuc cat tirng don vi glucose. Néu thi gian qua ngan,
dextrin c6 thé con nhiéu; néu kéo dai khong phu hop, loi ich b8 sung cé thé gidm do co chit dé tiép can
da dwoc chuyén héa phin 1én, trong khi chi phi nang lwong hoic thoi gian bé ting 1én. Cac nghién ciru
vé dong hoc phan gidi tinh bot bang glucoamylase minh hoa rang t6c dd phan (rng thay d6i theo tinh

chat tinh bot va diéu kién xt Iy [71,
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Phéi ho'p v&i a-amylase va hé enzyme khéc

Trong mot quy trinh tiéu chuin, a-amylase thwong tao “dwdng vao” cho glucoamylase bang cach cat
tinh bot thanh dextrin ngin hon. Khi s6 ddu mach ting va do nhét gidm, glucoamylase c6 nhiéu diém
tac dong hon. Nghién ctru Combi-MOF c6 dinh dong thoi a-amylase va glucoamylase cho thiy phan tinh
bdt mot n6éi minh hoa logic phdi hop nay: mot enzyme mé mach, enzyme kia ddy phan &ng vé phia

glucose 2],

Tuy nhién, phéi hop enzyme khong chi 13 tron cang nhiéu cang tét. Cic enzyme cé thé khac nhau vé

vung pH, viing nhiét, d bén, kha ning bi (rc ché b&i sdn phdm va mirc twong thich véi ion hodc thanh
phan nguyén liéu. Néu diéu kién t6i wu cta hai enzyme qua léch nhau, quy trinh phai chon diém thoéa
hiép. Pay 1a ly do cac nghién ciru t6i wu pH va ty 1é enzyme trong thiy phan tinh bot van cin thiét, du

co ché chung ctia amylase da duoc biét ro [,

Bang chirng khoa hoc: manh & chirc nang dwong hda, phu thudc & hiéu qua tirng
nguyén liéu

Bang chirng manh nhit cho glucoamylase ndm & co ché thily phan va (rng dung dwong hoa tinh bot
thanh glucose. Co ché cat tir ddu khong khir da dwgc mo ta trong nghién ctru vé pham vi va co ché tac
dong cua carbohydrase, trong dé glucoamylase dwgc xem nhw enzyme c6 hoat tinh thay phan dac
trung trén co chat glucosidic [l. Co s& nay phu hop véi vai tro cong nghiép cia enzyme trong syrup

glucose va lén men.
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Bang chirng &rng dung cling trai rong trén nhiéu nguodn tinh bot. Cao lwong dé da dwoc nghién ctru cho
san xudt syrup glucose bang thuy phan enzyme; bot chudi xanh chwa chin dwgc dung trong hwéng
phat trién 1én men ruou va gidm; tinh bot sin dwoc khao sat vé thay ddi hinh thai va ciu tric khi xir ly
enzyme hoic siéu am-enzyme [*l. Nhitng két qua nay ciing c§ nhan dinh ring glucoamylase va hé
enzyme tinh bot c6 thé thich rng v&i nhiéu nguyén liéu, nhwng mdi nguyén liéu cin dwoc danh gia theo

N 7 \ A 2 ~
cau truc va muc tiéu san pham.

Figure 7. SA| &2t €2 0| M= 2 F 2 OLZ2OHA|Of oot Z =G ¢E=0| O]°Y
20| 1 &= 2H|ot= St 280 A 2oiE =+ UCt.

Phan con phu thudc la hiéu qua cu thé trong tirng nha may. Nghién cru vé glucoamylase tiéu hoa tinh
bot séng tir Penicillium oxalicum cho thiy enzyme nguon géc khdc nhau cé thé dwoc phat trién dé
nham dén tinh bot tho va 1én men ethanol, nhung dé 1a dic tinh cia enzyme nghién ctru, khdong phai
cam két chung cho moi ché pham glucoamylase thwong mai [°l. Khi chuyén sang san xuat thuc t&, hiéu
qua con chiu anh hwdng ciia nguyén liéu, thiét bi, d6 chat kho, kiém soat pH-nhiét, tap chat va hé vi

sinh.
Cach hiéu ding vé san pham glucoamylase do Enzymes.bio cung cap

San phdm glucoamylase trén Enzymes.bio nén dwoc hiéu la ché phdm enzyme thwong mai cho khach
hang B2B cin x ly tinh bot, dwong hda va 1én men. Enzymes.bio cung cdp san phdm qua kénh online
va khong nén dwoc md td nhw nha san xuat enzyme hodc phong thi nghiém thwc hién nghién ctru. Khi
dit hang, sdn phdm dwoc ban theo don vi 1 kg va c¢6 CoA, SDS di kém dé hd tro ho so chat lwong, an
toan va lwu trir ndi bd cua khach hang .
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Vé pham vi dung, san phdm phu hop nhit véi cac quy trinh cdn chuyén tinh bot hodc dextrin thanh
glucose: syrup glucose, nén dwong cho ethanol, rueou tir ngii c6c, dd6 uong 1én men, hodc cac qua trinh
1én men cong nghiép ciAn ngudn carbon tir tinh bot. Sdn phdm khong nén duoc dién gidi 1a nguyén liéu
tiéu dung truc ti€p, cling khong nén dwgc dung dé€ dwa ra tuyén bé dinh dwdng hodc sttc khde; bang

chirng lién quan & day la bang chirng cdng nghé vé thuy phan tinh bot va tao dwong .

Trong trién khai, ngudi ding nén xem glucoamylase 1a mot bién ky thuat trong toan b6 chudi xi ly:
chuln bi nguyén liéu, h6 héa hoic dich hda, dwdrng héa, loc hoidc 1én men, roi tinh sach hodc hoan thién
san pham. Néu mot mét xich trweéc d6 khong phu hop—vi du tinh bt chwa di mé& ciu tric, dich qua
nhét hodc pH khéng twong thich—glucoamylase khé dat hiéu qua mong muén du ban thin enzyme c6

co ché dung. Cac nghién ciru vé tac dong cua tién xtr ly vat Iy va trang thdi tinh bot cho thiy kha nang

ti€p can co chat thuong quyét dinh manh dén tdc do thiy phan 71,
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K&t ludn: glucoamylase la enzyme then chét dé€ bién tinh bdt thanh glucose

Glucoamylase la enzyme saccharification cé vai tro ré rang trong cdng nghiép tinh bot: chuyén dextrin
va oligosaccharide thanh glucose bang co ché cit ngoai mach tir ddu khong khir. Nher vay, enzyme nay
12 mat xich quan trong trong san xuit syrup glucose, ethanol, rweu tir ngii c6c¢ va cac quy trinh 1én men

can nguon carbon dé sir dung 1.

Gia tri thuc té clia glucoamylase nam & kha ning tich hop v&i buéc hd héa, dich hoa va thiét ké 1én
men. Cic nghién ctru trén cao lwong dd, chudi xanh, tinh bot sin va enzyme tiéu hda tinh bot séng déu

cho thay hiéu qua thiy phan phu thudc vao co chit, tién x Iy va diéu kién phan &ng, khong chi vao tén
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enzyme [, Vi vy, cach ti€p can ky thuat ding la dung glucoamylase nhw mot cong cu dwong héa cé
nén tang khoa hoc virng chic, dong thoi ki€m soat trang thai tinh bot va diéu kién quy trinh dé dat

dong glucose 6n dinh.

Enzymes.bio cung cip glucoamylase cho khach hang B2B qua kénh online theo don vi 1 kg, kéem CoA va
SDS khi dat hang. V&i cac rng dung xt Iy tinh bot va 1én men, sdn phdm phu hop nhit khi dwoc dit vao
quy trinh da xac dinh ré muc tiéu: tao glucose cho syrup, cung cdp dwong cho vi sinh vit, hodc tin

dung nguon tinh bot trong nguyén liéu va phu phdm ndng nghiép .

Pat mua Glucoamylase 200,000 U/G Starch Saccharification Fermentation
Saccharification Enzyme truc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén clra hang
clia ching td6i — thanh todn trwc tuyén va chiing toi sé xt Iy don hang. Mdi don hang déu kém

Chirng nhan Phan tich va Bang Dir liéu An toan.

Mua Glucoamylase 200,000 U/G Starch Saccharification Fermentation Saccharification Enzyme =

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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