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The aim of the study was to re-design and manufacture a small scale
synchonous production line to produce purified glucomannan-GM powder
using An Giang cultivated Amorphophallus Krausei rizhomes with
production capacity approximately 200kg per batch. The re-designed GM
production chain is complete and capacity-synchronized ranging from
rizhomes preparation with wash-peeler to extraction, purification for high-
quality GM powder production including re-designing main equipment
such as wet grilling machine, horizonal centrifugal separator and cold
dryer. The results showed that the final product had glucomannan content
as high as 80%; the production line includes washing-peeling equipment
(maximum capacity of 800 kg/ day), wet grinding equipment (maximum
capacity of 1,000 kg of bulbs/ day), centrifugal separative equipment
(maximum capacity of 300 kg tubers/ day) and cold drying equipment
(maximum capacity of 300 kg bulbs/ day) for the whole line maximum
capacity of 200 kg raw material/day (8-hour shift).
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Bot glucomannan
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Quy md nho

Cu nua Amorphophallus Krausei

An Giang

Nghién ctu nham thiét ké cai tao va ché tao trong nudc day chuyén dong
bo san xuit lién tuc bot glucomannan tinh ché quy mé mdi mé 200 kg
nguyén liéu ca nua Krausei trong tai xa Thoi Son, Tinh Bién, An Giang.
Day chuyén dugc thiét ké dong bo vé niang suat tir xir Iy nguyén liéu,
chiét xuat, tinh ché san xuét bot glucomannan tinh ché ham lugng cao Vi
trong tam la thlet ké lai thiét bi nghlen uot, thiét bi phan ly ly tam ngang
va thiét bi sdy lanh. Két qua cho thdy, day chuyén ché tao da san xuat
glucomannan loai tinh ché vé6i ham lugng glucomannan 80%; bao gém
céc thiét bi rira - boc vo (nang sudt ti da 800 kg cu/ngay), thiét bi nghién
uot (ndng suét tdi da 1.000 kg cu/ngay), thiét bi phan ly ly tim (ning suét
t6i da 300 kg cu/ngdy) va thiét bi siy lanh (ning suat toi da 300 kg
ci/ngay) cho quy mo tdi da cua toan day chuyén la 200 kg nguyén liéu cu
nua loai krausei/ngay (ca lam viéc 8 gio).
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1. Giéi thiéu

Khoai nura (Amorphophallus spp.) 1a loai thyc vat cé hoa trong ho Ray (Araceae). Cay thao co
¢t 16n hinh cau 16m, trong lugng ¢ thé tir 3 - 4 kg voi duong kinh 1én dén 25 cm. Pay 1a loai cay
ciia ving Pong Nam A, moc hoang va dugc trong dé lay ca an va toan cdy dé dung trong chin
nudi [1], [2]. Cay moc ty nhién tai cac ving d6i ni & Viét Nam, Trung Quéc, Indonesia, Nhat,
...[3]. Khoai nua duoc st dung nhiéu trong 4m thuc Nhat véi tén Konnyaku. Ciing nhu rau cai,
khoai nua rat giau chat xo hoa tan. Khoai nua dugc cho 1a ¢6 gia tri dinh dudng rat cao, 1am no
nhanh, lam cham qua trinh tiéu hoa va tich tu duong... Tur bot khoai nua, ngudi ta co thé thay
nhiéu dang ché pham nhu nui, mi soi, va méi day nhat 1a dang hat nhu gao ma chi can rira va nau
it phat trong nude soi 1a dung dwoc. Tai Trung Qudc, ci nua con dugc sir dung 1am thudc chira
bénh tir 2000 nam trudc [4]. Trong vai thap ky gan day, cac polysaccharide c6 hoat tinh sinh hoc
d3 nhan dwoc sy quan tAm ngay cang cao trong linh vuc y, sinh hoc va san xuét thudc, trong d6
glucomannan chiét xuat tir ca nua da thu hat sy chi y caa cac nha khoa hoc [5]. Hoat chét chinh
trong nua 1 glucomannan-GM di duoc chiing minh ¢é tac dung tdt trén y hoc 1am sang, ¢6 nhiéu
tinh chat nhu tao dung dich c6 dé nhét cao, tao gel 6n dinh, tao mang, khong doc nén cé thé g
dung duoc trong nhiéu linh vuc khéac nhau. Trong cac loai nwa dwoc tim thiy ¢ nudc ta c6 nua
Konjac, nwa Krausei va nuwa Corrugatus c6 ham luong GM cao [2], [6]. Nghién ctu phét trién
ciy nua di duoc tién hanh ¢ nuéc ta trong thoi gian gan déy [6], [7]. Tai xa Théi Son, Tinh Bién,
An Giang; chang tdi thu thap, xac dinh dugc loai nwa Krausei kha pho bién; trong thir va thu
hoach dé san xuat bot GM trén day chuyén san xuat quy mé nho.

Trén thé gisi c6 nhiéu quy trinh céng nghé san xuat bot GM tinh ché. Coéng nghé khd gom
budc tao bot GM chét luong thap bang siy kho/nghién trong dong SO, (tranh nau héa) rdi tach
GM bang thdi khi trong khi cong nghé wot luu giir ci nua sau khi béc vo trong dung dich mudi
bisunfat cling dé tranh nau hoa ddng thoi loai tinh bot, duong tan, protein, chat khoang... roi taa
bang con, siy kho thu bot c6 ham lwong GM trén 80%. Ca hai cdng nghé déu co cong doan sir
dung hop chat chira Iuu huynh (SO hoic mubi NHSOs) dé diét men polyphenoldaza tham gia oxi
hoa cac hop chat o-diphenols trong ci nwa nhu catechol, DL-dopa, dopamine va chlorogenic acid
gay ra mau nau. Tuy nhién, cong nghé khd st dung khi SO, trong quéa trinh sdy khd/nghién cu
nua c¢6 du lwong luu huynh 16n anh huéng dén tiéu chuan bao vé stic khoe ngudi tiéu dung, con
cdng nghé wét chi ngdm ca cu nua di boc vo trude khi nghién nén khong c6 du Iuong luu huynh
[8], [9]. Bén canh d0, cac nghién ctru hda hoc va chiét xuat GM trong nuéc sir dung thiét bi nhap
ngoai nén kha ning tng dung thyc té chua rong rai [10]. Trong nghién ciu ndy, chang toi thiét ké
ché tao day chuyén san xuit GM tir ca nwa Krausei véi chi phi san xuat thap, kha nang tmg dung
cao dé str dung rong rai trong nudc.

2. Phuong phap nghién ciru
2.1. Nguyén vit li¢u

Nguyén li¢u: Cu nua Krausei thu hoach tai xa Thoi Son, Tinh Bién, An Giang; giam dinh tén
khoa hoc boi ThS. Nguyén Phung Ha, Trung tdm Tai nguyén thuc vat, Viéen KHNN Viét Nam va
luu giit tiéu ban tai Trung tam Nghién ctu va Chuyén giao cong nghé, Vién HLKHCN Viét Nam.

2.2. Phwong phdp nghién ciru

2.2.1. Thiét ké, ché tao céc thiét bi dong bg ciia day chuyén san xuat bgt GM quy mé pilot 200 kg
nguyén liéu cu twoi/me

Cong ngh¢ hai giai doan cai tién (nghién w6t/ phan ly ly tam - say lanh) gom budc rira-béc vo
bang thiét bi rira - boc vo, sau d6 1a budc trong tam véi cac thiét bi nghlen udt - tinh ché trong

ethanol/nude de’ChIet tinh ché GM, tach phan ly rin — long thu bot GM am va’Say’ lanh khong
stir dung chat chong nau héa [2], [11]. Theo c6ng nghé trén, ching toi cai tien thiét ké cac thiét bi
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da c6; bao gdm: 1) Thiét bi rira, béc vo; 2) Thiét bi nghién uét; 3) Thiét bi phan ly ly tam; 4)
Thiét bi say lanh.

2.2.2. Pdnh gid ham lwong glucomanan trong bt GM tinh ché tir day chuyeén ché tqo

Ham luong GM duoc do bang phuong phap so mau véi chat hién mau 3,5-dinitrosalicylic axit [2].
3. Két qua va thao luan
A 1. K&t qud thids e, chié tao mor 5o thids b chints tromg diy chuyén sin xuds bir GM guy md pilor

Cai tién thiét ké thiét bi chinh san xuat bot GM quy mé pilot bao gom thiét ké lai 18i truc rira -
béc vo cua thiét bi rira - boc vo; thiét ké lai thiét bi nghién u6t - tinh ché, thiét bi tach ly tam
ngang va thiét bi sy lanh. Trén co s6 thiét ké, chiing t6i ché tao lai cAc thiét bi d¢ san xuat bot
GM tir nguyén liéu cu nua loai Krausei. Cac thiét bi déu duoc ché tao bang thép khéng gi dé hoat
dong tot trong mdi truong héa chat; sir dung dién ap phl hop véi dién &p tai Viét Nam. Két qua
thiét ké va ché tao cac thiét bi chinh caa day chuyén nhu sau:

3.1.1. Cdi tién thiét ké Thiét b rira - boc vé

Thiét bi rira - boc vo [2] trong thiét ké ban dau si dung 3 16 nhwa véi cac 16ng nhua cing trén
bé mat 16 cho thay chi rira dugc ca ma hiéu qua boc vo ca kém do 16ng nhua khd mém so véi do
clring cua vé cu nua; dong thoi ca va nudce rira ci thoat cham khoi méang rira. Ching toi thiét ké
lai 5 chi tiét sau: 1) Dau tién thay 3 16 nhwa bang 3 16 hop kim ma cau tao mat 16 ¢6 cac soi hop
kim dé tang kha ning boc vo (cao) thi ci nua duoc boc vo (cao) ngay, dong thoi rira cu theo dong
nuéc x6i nhung mét 16p thit ci nua kha day ciing bi got theo dan dén mit bot. Bé khic phuc,
ching t6i cai tién tiép sir dung két hop hai 16 nhua (dé rira) va mot 16 hop kim (dé boc vo) thi cua
nua duoc rira nhung van bi mat mot 16p thit nwa kha day. Nhu vay, thiét bi chi sir dung 16 nhya
va 16 hop kim déu chua dat yéu cu; dong thoi cling xuét hién nhuoc diém méi 1a ca da rira sach
va cu duoc boc vo 13n 16n khi chay dén dau ra ¢ cudi thiét bi, nudc rira 13n ca dat cat va vo nhung
kho thoat & dau ra. Chang t6i thiét ké lai 16 rua - boc vo cua ca 3 16 quay véi mat caa 2/3 phan
dau 16 co céc 16ng nhua cing véi chirc nang rira cu, mat caa 1/3 phia cudi 16 ¢6 cac soi hop kim
dé boc vo. 2) B6 sung tim ngan gitra hai nira 16. 3) M&i phan trudc va sau theo doc 16 déu cé cac
voi phun nudc rira nhung duoc thiét ké c6 2 bé hang thai khac nhau: bé hing nudc rira phan
trude duoc lang va hoi luu nude dé rira do cu chi dugc rira ma khong c6 thit nua bi boc ra, bé
himg nuéc rira phan sau ¢d ca vo va thit ci nwra nén nude khong duoc hdi lwu do cu di bat dau bi
boc vo nén s& gay ban thit cu. 4) Thiét bi rira - boc vo thay vi nam ngang thi dugc ning dau dua
cu vao cao hon dau cudi ly cu ra sau khi da rira va bdc vo cu véi do nghiéng 15° dé cu tu van
chuyén d& dang 5) B6 sung 2 tam chan doc truc I4p hai 16 & vi trl gitra truc va cudi truc dé ngan
cac cu nua don nhiéu xuong cubi mang khi cac ci nua tu di xudng cudi mang vi cac 16 duoc lip
theo hudng dau vao cao, dau cira ra thap.

Sau khi thiét ké lai, thiét bi rira - boc vo dugc ché tao van co kich thudc dai 2.265 x rong
1.155 x cao 830 (cm), dong co quay 16 3 pha cong sut 1,5 kW, dong co bom nuéc 1 pha cong
suat 0,2 KW str dung 16 ria - boc vo méi véi mot sb chi tiét cai tién. Két qua so sanh chay thir
trong bang 1 cho thay thiét bi thiét ké lai c6 cac wu diém tét hon so véi thiét ké ban dau. O thiét
ké lai, 16 ria - boc vo ¢ 2/3 phan dau gin 16ng nhwa cieng nén rira sach cu va 1/3 phan sau gén
soi thép nén cao mot I6p mong voé va sach trén toan cu.

Bang 1. Két qua riza - boc Vo cii nira trén thiét bi rira - b6C Vo ban dau va thiét ké lgi
Thiét ké Thiét ké dau: L6 rira - boc vé chi bing Thiét ké lai: L6 rira - béc vé nhwa/ hop

Thong sb nhua hoic hep kim; nim ngang kim, nghiéng 15°, 2 tim chan
Hiéu qua Cu nua sach, chi boc mot phan vo Cu nua sach; 16p vo bac hét, mong
Cong suat 540 kg cu/ngay 800 kg cu/ngay

3.1.2. Cui tién thiét ké Thiét bj nghién wot
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Thiét bi nghién w6t thiét ké lai c¢6 than trén ciu tao hinh tru véi miéng dwoc gin puly dan
dong tir dong co chinh qua day dai cao su; than giita lién két than chinh va day may, dwoc lap rap
thot nghién va hé thong dan dong truc chinh cua may; ddy may thiét ké hinh cung 1a noi chira
dung san pham sau khi nghién ciing nhu thuan loi cho viéc thoat san pham va tach b nghién ra
theo cira thoét bén hong (hinh 1). Thét nghién 1a phan nghién nguyeén liéu bén trong may co thiét
ké bé mat nham va phia trén c6 cac dao kim loai nho, canh sic. Thot nghién quay vai téc do co
thé dat toi 2000 vong/phit nén khi ca, manh ci, hat bot nua to roi xudng mat thét nghién quay &
tdc do cao co thé cit va 1am v& vun nguyén lidu nho vao hé théng dao kim loai ¢6 canh sic trén
bé mat ma khong lam dong nguyén ligu trén mat thét nghién. Thét nghién duoc ché tao bang gd
nghién dam bao do bén va sach s& cho san pham sau khi nghién. Ngoai ra, thot nghién con c6 thé
v¢ sinh don gian hon va nhanh gon hon vi khong bi gi nhu cac loai vat li¢u thép. Ludi loc ¢ day
thiét bi co6 kich thudc ludi 70-150 mesh (thudng st dung ludi loc 120 mesh). Nhiing hat bot nua
nghién nho min dat tiéu chuan lot qua ludi sang sé& thoat ra ngoai theo cira day thiét bi bén dudi.
Ctra thao day va bom hoi luu bom hdn hop nghién & mat dudi ludi loc nam & phan than chira hdn
hop long — ran sau khi nghién I&n mat thét nghién. Han hop long — ran sau khi nghién c6 kich
thudc 16n hon mét ludi loc va & trén ludi loc ciing duge hut 1én dé hoi lvu 1én mat thot nghién,
nghién lai nhiéu lan dén khi cdc manh thit ci nwra dwgc nghién thanh hat c¢6 kich thudce nhé hon
luéi loc va di qua luéi loc. Phin xo c6 kich thudc 16n hon ludi loc bi giit lai trén lué6i loc va dua
ra ngoai. Vi cau tao trén; manh cu nho, xo va bot sau khi qua thét nghién hay bi dong trén mat
luéi loc gay tac trén mat ludi.

Chng tdi cai tién bd sung canh khuay nghién bang thép khong gi ¢ phia dudi thét nghién va
trén Iuéi loc, quay cung téc d6. O toe d6 nay va trong hdn hop long — rin, canh khuiy ngoai chuc
nang dao 16n chat ran (b6t nua co kich thudc hat 16n hon kich thuéc mat cua ludi loc) dé khong
bi dong va bit mat ludi thi con c6 chirc ning nghién bang cach cit cac manh thit ci nua ¢ toc do
khudy trén. Ngoai ra, trén nap nghlen ching téi bd sung cira dwa/hdi luu dung dich ethanol/nudce
tach riéng cura dua cu dé cu di xudng ma dung dich khéng bin 1én nhung lai dé thao |ap dé lam
sach; thiét ké tang thé tich buong nghién phia trén thét nghién dé khac phuc nhugc diém khi toc
d6 nghién cao va thé tich héi luu dung dich long - ran 16n thi tao dong dung dich quay ly tam I6n
leo quanh bu0ng nghién Ién tan nap lam giam the tich hitu dung cua bu0ng nghién ciing nhu thiét
ké ctra ddy sat 5ng hat hoi luu va bom 10ng - rén ra dé giam thé tich chét.

Thiét bi nghién wét dugc ché tao lai cd thé tich budng nghién thé (hinh 2) trén thét nghién 40
lit, thé tich budng nghién dudi thét trén ludi 1a 80 lit; st dung dong co nghién ddng truc thd cho
ca canh cat khudy, 3 pha cong suit 11 kW, toc d6 quay téi 2000 vong/phut; bom dung dich

nghién tuan hoan dong co 1 pha cong sut 0,37 kW.

1600

Hinh 1. Thiét ké tong thé thiét bj nghién wot Hinh 2. Cdu tao bén trong budng nghién trén cua
sau cdi tiéen thiét bi nghién wot sau cai tién

3.1.3. Thiét bj phan ly ly tam ngang
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Thiét bi phan ly sir dung dau phun hdn hop long — ran truc tiép 1én mat bich quay cua thiét
bi tach ly tim ngang (hinh 3 va 4) va ludi loc chét rin bing nhwa c6 kich thudce ludi ¢é dinh
nam trén mat ly tam loa ra phia ngoai nén khi dong hdn hop long — ran duoc tach du Ion sé tao
dong chat long 1a dung dich ethanol/nuéc chay trén bé mat chét ran 13 GM nam trén ludi loc
kéo theo cac hat GM c6 kich thudc 16n hon 1udi loc nam lai trén 1udi loc s& bi day dan ra phia mép
ngoai ludi loc theo dong chay cua dung dich ethanol/nude bang luc ly thm hozc di qua 16p bot nam
trén mat ludi loc, sau do s& roi xudéng bé himg. Ludi loc dau tién st dung c6 kich thude ludi 120
mesh (kich thuéc hat 125 pm) nén céc hat thd va manh cii (néu con) co kich thudc trén 120 mesh
lot qua ludi cuia thiét bi phan ly ly thm ngang nam & phia trén ludi loc va duoc loai ra. Phan nay
duoc thu va dua trd lai Thiét bi nghién - tinh ché vi c6 kich thudc hat trén 120 mesh.

Phan chinh cua pha long c6 dung dich ethanol/nuéc va cac hat GM c6 kich thudc nho hon
ludi loc s& di qua 16p hat GM ¢6 kich thude Ién hon 1uéi loc, dugc thu theo dudng khac. Phan
dich 1ong - ran nay dugc thu, dua trd lai tach ly tam sir dung ludi loc kich thudc nhé nhat c6
thé nhung dé pha long chu yéu la dung dich ethanol/nuéc va cac hat GM c6 kich thudc rat nho
c6 dong du lén dé day hat bot truot ra ngoai theo dong chay bang e ly tim va thoat dugc qua
16p hat bot dong trén ludi loc. Thuc nghiém téi wu céng nghé cho thiy sir dung luéi kich thude
170 mesh tuong duong kich thudc hat 88 um Ia phi hop nhat dé thu phan chinh 1a bot GM am
(thd hoic tinh ché) kich thudc hat tir 88-125 pm 1am san pham chinh & phia trén ludi loc. Phan
dich long c6 luwgng nhé bot GM kich thude dudi 170 mesh dugc thu va tan dung quay lai lam
dung méi nghién cua nua lan dau. Khi can thu hat GM c6 kich thuéc khac nhau thi chi can
thay d6i loai ludi loc véi kich thuéc pht hop. Thiét bi dugc tién hanh loc lién tuc bang cach
bom tryuc tiép dich 1ong - rin thu tir day thiét bi nghién hoic loc gian doan khi 6 hdn hop loc
qua phéu. Nhuoc diém cua thiét bi da ché tao 1a khi dong hdn hop long — ran can tach duoc
bom khéng du 1on s& khong tao dong chit 1ong dung dich ethanol/nuée chay trén bé mat chat
ran 1a bot glucomannan nam trén luéi loc nén khong kéo cac hat GM khoi bé mat 1uai loc; bot
GM khdng bi day ra phia ngoai theo dong chay gay mét can ddi trén mat bich quay cua thiét bi
tach ly tam. Thiét bi duoc thiét ké lai c6 thdng s ky thuat 1a thé tich cum thing chia 90 lit, dong
co 3 pha cong suit 5,5 kW, kich thudc luéi loc nhya trén mat phéu ly tam bang inox 1a 170 mesh
va 120 mesh. Do 4m bdt GM thu duoc trén lusi loc sau khi ly tim c6 do 4m 25 - 32%.

&M " N - &

cavirns wah ot mimssen oo | PILOT SAN XUAT KGM

| Tt ol | Kine ma
=1~ WAYTACHBA

Hinh 3. Thiét ké tong thé thiét bj phan Iy ly tamngang ~ Hinh 4. Cdu tgo bén trong buong phan ly cua thiét
bi phén ly ly tm ngang
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3.1.4. Thiét bj say lanh

Dua trén nguyén tic sy lanh, khi ludng khi d6 4m b&o hoa rat thap do dwoc ngung tu hoi
nuéc & 10°C di qua budng gia nhiét (40° - 50°C) rdi di vao thiét bj sdy thi khi khd & nhiét do
khong cao nay sé& kéo hoi am khoi bot nura ma khong 1am nau hoéa bot nua am trong qua trinh sy
véi thoi gian dai. Thoi gian sdy phu thude do 4m ban dau va nhigt o buong sdy. Vai thict ké kich
thudc nho 400 x 400 x 330 mm ban dau cua thiét bi say lanh co 2 khay say (kiéu ta siy nong),
say bot nua c6 d6 am cao trén dudi 30% va do day l6p bot nua sdy khoang 1cm thi thoi gian say
lanh da kéo dai 10 — 12 gio/me & nhiét do phong. Dé rt ngan thoi gian siy mdi me nguyén ligu bot
nua, ching t6i thiét ké thiét bj sdy lanh I6n hon véi nhiéu khay siy hon va giam do day 16p bot nua
am duoc say, dan déu va mong dudi 1 cm. Thiét bi say lanh duoc ché tao lai c6 thong s6 ki thuat Ia
2 budng say vai s6 luong 18 khay say kich thuéc 900 mm x 600 mm, nhiét do tao khi kho tir 5°C —
30°C va budng sdy & nhiét do phong hoic thap hon 40° (hinh 5 va 6). D6 am sau sdy dat t6i 8,5%.
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4. Két luan

Chung t6i da cai tién thiét ké va ché tao thanh cong day chuyén san xuat glucomannan loai
tinh ché véi ham luong glucomannan trén 80%; bao gom cac thiét bj rira - boc vo dugc cai tién
Vi cac 16 rira voi 16ng nhya va 16ng kim loai phu hgp cho qua tinh rira va boc vo ci nua, nang
nang sudt xtr ly tir 540 kg Cu/ngay 1én 800 kg cu/ngay, thiét bi nghién uot (ndng suét tdi da 1.000
kg ci/ngay) c6 canh khudy gilp chat rin khong bi dong va bit mat ludi, thiét bi phan ly ly tam
ngang st dung ludi loc co kich thudc mét ludi tdi wu 1a 170 mesh (ning suat t6i da 300 kg
ci/ngay) va thiét bi sdy lanh c6 hai budng siy dong thoi da khao sat do day I6p bot gitp giam
thoi gian mdi mé sy (ning sut téi da 300 kg cu/ngdy) cho quy md tbi da cua toan day chuyén 1
200 kg nguyén liéu cu nua loai krausei/ngay (ca 1am viéc 8 gio). Céac san pham bot GM tinh ché
san xuat trén day chuyén duoc ching tdi ché tao bude dau cho két qua kha quan véi ham luong
glucomannan trong bot GM tinh ché trén 80% va cé thé sir dung trong cong nghiép duoc.

Loi cam on

Céc tac gia cam on dé tai ma s6 KHCN-TNB/14-19/C21 thugc Chuong trinh Tay Nam B va
dy 4n Pau tu xay dung PTN chuyén nganh héa duge di hd tro dé thuc hién nghién ciu nay.
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