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This paper focuses on the development and optimazation of the
technological process to produce purified GM powder on small scale
production line using An Giang cultivated Amorphophallus Krausei
rizhomes (200 kg per batch). The study includes improvement for
technical parameters, solvents selection, production temperature
conditions, quality assessment of refined glucomannan powder
according to the preliminary standards approved in previous
publication. The results showed that high yield and optimal product

Technology quality were achived when using an antibrowning agent of 0.2%
NaHSOs; wet grinding technology in ethanol: water ( 1.5:1) solvent;
Standards ) . o LN X
) ratio of solvents/ raw materials 2:1, grinding time is 20 minutes;
Rizhome Amorphophallus followed by filteration by membrane filter (pore size <0.15 mm); GM
Krausei powder is separated by horizontal centrifugation at 500 rpm and then
An Giang dried in a refrigerating equipment at 10°C for up to 10 hours.

NGHIEN CUU XAY DUNG QUY TRINH CONG NGHE PHU HQP DAY
CHUYEN QUY MO NHO SAN XUAT GLUCOMANNAN TU CU NUA
(AMORPHOPHALLUS KRAUSEI) THU HOACH TAI AN GIANG
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THONG TIN BAI BAO TOM TAT

Nghién ctu nham xay dung va téi wu hoa quy trinh cong nghé san
xuit bot glucomannan tinh ché trén day chuyén san xuét lién tuc quy
md 200 kg/mé tir nguyén liéu cu nua Krausei trong tai xa Thoi Son,
Tinh Bién, An Giang. Qua trinh nghién ciru bao gdm: téi wu hoa cac
thong sé ky thuat, lya chon dung méi, didu kién nhiét do san xut,
danh gia chat lugng san pham bot glucomannan tinh ché theo tiéu
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TU KHOA

chuan co s& duoc cong bé trong cong trinh trudc. Két qua nghién ciu
cho thay, day chuyén san xuat dat ning suat cao va cho chét luong
san pham t6i wu khi st dung chat chéng nau héa 1a NaHSO3 0,2%;
&p dung cong nghé nghién uét trong dung méi ethanol : nude (1,5:1);
) _ty 1é dung méi/ nguyén liéu ca Nua tuoi 1a 2:1, thoi gian nghién 20
Cu Nua Amorphophallus Krausei  nht- sir dung mang loc c6 kich ¢ 13 loc < 0,15 mm ngay sau khi
An Giang nghién wét; tach bot GM bing ly tim ngang véi toe do 500 vong/phut
va siy khd bot GM nhdo thu san phdm bot GM tinh ché khd bing
thiét bi sdy lanh ¢ 10°C trong t6i da 10 gio.

B6t glucomannan
Cong nghé
Tiéu chuan
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1. Giéi thiéu

Cay Nua thudc chi Amorphophallus ho Ray c6 khoang 200 loai trén thé gidi va 25 loai ¢ nuéc
ta [1], [2]. Trong cu Nua chira glucomannan (GM) la mét polysaccarit tan trong nudc vai phén tir
luong khoang 200+2000 Kda. GM tao dong tét va dung dich c6 do nhét cao 20,000 + 40,000 cp
nén duoc sir dung nhiéu trong ché bién thach, dau phuy, d6 udng, ting d6 gion cua banh, keo, my
mién. ... V&i tinh chét 1y hoa va dugc ly 1a mot chat xo hoa tan c6 thé tich truong nd ting 200 1an
trong nudc, cao nhat trong cac chat xo thién nhién, GM con dugc sir dung trong thuc pham bao
vé sic khoe cho ngudi béo phi, diéu tri tao bon do khi dua vao co thé s& tao cam giac no, giam
nhu cau in, giam chollesterol, lipoprotein va chit béo trung tinh [3], [4]. Trong cac loai Nua
duoc tim thiy ¢ nudc ta c6 Nua Konjac, Nua Krausei va Nua Corrugatus ¢ ham luong GM cao
[2]. Nghién ctiu phat trién cay Nua da duoc tién hanh & nude ta trong thoi gian gan day [5]. Tai
x& Théi Son, Tinh Bién, An Giang qua trinh thu thap cho thay loai Nua Krausei kha phd bién;
trong thtr va thu hoach dé san xuat bot GM trén day chuyén san xuat quy mé nho.

Trén thé gigi ¢ nhiéu quy trinh cdng nghé san xuét bot GM tinh ché; thuong gom budc tao
bot GM chét luong thip bang cong nghé sy khd trong dong SO va tach bang théi khi, tinh ché
bot GM trong dung dich mudi SO, dé tranh nau héa va loai tinh bot, duong tan, protein, chat
khoéng,... rdi taa bang con, siy kho thu bot c6 ham lwgng GM trén 80% [6]. Cac nghién ctu hoa
hoc va chiét xuat GM trong nuéc st dung thiét bi nhap ngoai nén kha ning wng dung thuc té
chua rong rai [7]. Ching t6i di xay dung thanh cong quy trinh céng nghé hai giai doan cai tién
(nghién w6t/ phan ly ly tdm - sdy lanh) san xuat bot GM tinh ché tir cac loai Nwa ham lugng GM
cao, khong qua giai doan sdy khd trong dong SO, vira phirc tap vé dau tu thiét bi vira dé lai lugng
Iwu huynh khdng nho [8]. Hién nay, trong nude chua ¢ cong bd ciing nhu tng dung thyc té san
xuat GM tur cii nura Krausei bang day chuyén san xuat trong nu6c v6i chi phi san xuat thap, kha
nang tng dung cao dé sir dung rong rai _trong nudc [2]. Trong bai bao nay sé& cong bé cac két qua
nghién ciru quy trinh cong nghé cai tién hai giai doan phi hop dé san xuit GM quy md 200kg
nguyén liéu ci nwa Krausei tir nguyén liéu thu hoach tai mé hinh trong thir nghiém duoc liéu &
x& Théi Son. Do truong nd va chat lugng san pham GM tinh ché san xuat tir day chuyén theo tiéu
chuan co s¢ da duoc cong bé ciing duoce danh gia trong khudn khd nghién ciu nay [2].

2. Phuwong phap nghién cau
2.1. Vit ligu, hoa chat, thiét bj

Nguyén li¢u: Ca Nua Krausei thu hoach tai xa Thai Son, Tinh Bién, An Giang; giam dinh tén
khoa hoc béi ThS Nguyén Phing Ha, Trung tdm Tai nguyén thuc vat, Vién Khoa hoc Nong
Nghiép Viét Nam va lwu giir tiéu ban tai Trung tim Nghién cau va Chuyén giao cong nghé, Vién
Han lam Khoa hoc va Céng nghé Viét Nam.

Dung mdi héa chat: NaHSO3 va ethanol tinh khiét cia Merck (Pic). Nuéc loc qua mang
tham thau nguoc RO (reverse osmosis) san xuit tai chd.

Dung cy, thiét bi: Can ky thuat 50 kg (102), can phan tich 220g (10%) cua hang Yela (Nhat).

2.2. Phwong phdp nghién curu

2.2.1. Hoan thi¢én quy trinh san xudt bgt GM tinh ché trén day chuyén san xudt quy mé nho theo
cong nghé hai giai dogn cdi tien (nghién wét/ phan ly ly tam - say lanh):

Hoan thién thong s6 hoat dong cuia cac thiét bi duoc ché tao dé cong suat phi hop quy mé 200
kg nguyén liéu ci Nua twoi/mé nhu sau: Can ci Nua tuoi (m kg/mé), dua vao thiét bi rira - béc
v6 dé danh gia kha ning rira sach dit cét, got sach vo cho hét 16p biéu bi mau xanh, dat ning suat
t6i wu phit hop quy md thiét ké. Cu da boc vo duoc nhling qua bé chira ethanol/nude ¢6 pha chat
Chong nau héa NaHSO3 0,2%. Ctt Nua da nhung dwoc dua lién tuc vao thiét bi nghién wét dé
nghién, dong thoi ca va bot GM tach ra tir ca Nua dwgce bom hdi luwu lai trong dung méi nghién
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ethanol/nuéc ty 1¢ phd hop. Thiét bi dwoc danh gia kha nang ct duogc nghién hét thanh bot min
kich thudc du nho dé dich nghién rin - long di qua ludi loc kich ¢& 16 < 0,15 mm & day nhung
giir lai xo xenlulo ciia vo va cu ciing nhu thoi gian nghién thich hop cho luong cu da ngam. Dich
nghién mang bot Nua min di truc tiép sang thiét bi tach Iy tdm tach pha long chira tinh bot va tap
chat tan trong ethanol/nudc ra khoi pha ran 12 bot GM nam lai trén mit dia ly tim quay. Thiét bj
dugc danh gia kha nang bot GM 4m dugc day dan, du nhanh va khong tic khoi mat dia theo luc
ly tam. Lay bot GM thd, am tir mat dia ly tam quay dé say kho lanh ¢ 10°-15°C trén thiét bi siy
lanh rdi nghién min thu bot GM thé d6 min 120 mesh (Mewm e, kg). Bot GM thd, nhao tir thiét bi
tach ly tm dugc dua lai thiét bi nghién uét véi ti I¢ dung méi nghién/ bot GM thé 1a 2/1 dé tinh
ché 4 1an. San pham rua, ly tdm 1an cudi duoc sy lanh va nghién 12 bot GM tinh ché (Mewm e, Kg).
Céc thong sb danh gia cong nghé cua day chuyén thiét bi nhu sau:

- Hiéu suat GM tho dugc xac dinh theo cong thirc Hem e = Mam e/ (M X h) x 100 (%), trong
d6: o am trung binh cua ci Nua tuoi ky hiéu 1a h (%).

- Hiéu suat GM tinh ché dugc xac dinh theo cong thirc Hem « = Khéi lugng GM tinh ché x
Ham luong GM trong bot GM tinh ché/ Khéi lugng GM trong ci Nua tuoi (%) = memte X Comtc/
(m x h) (%), trong d6: Ham lugng GM trong bot GM tinh ché duoc xéac dinh theo phuong phap
S0 mau véi chat hién mau 3,5-dinitrosalicylic axit duoc Ky hiéu 1a Cemt (%).

2.2.2. Nghién citu do tricong no cia bgt GM tinh ché

Can 0,1 gam bot GM tinh ché, hoa trong dung dich ethanol véi céc ndng do khéc nhau tir 70%
t6i 99%. Khudy tron ¢ nhiét do thuong roi dem loc qua gidy loc dé loai bo dich loc. Can khéi
luong tua thu duoc. P9 truong nd ciia GM tinh ché: Do hap thy nude dat téi han khi can bang W
= (ms — mi)/my; trong d6 ms 1a khéi luong ciia GM khi truong né va mi 1a khdi luong cua GM
khé.

2.2.3. Pdnh gid cdc tiéu chuan khéc cua bét GM tinh ché

Ham lugng GM dugc do bang phuwong phap so mau véi chit hién mau 3,5-
dinitrosalicylic axit [2]. o nhiém khuan, ham luong asen, chi, @6 am duoc do twong ung theo
Phu luc 13.6, 9.4.2, 9.4.4 va 9.6 trong Duoc dién Viét Nam V. Do pH dung dich bt GM tinh
ché trong nudc néng do 1 mg/ml bang thiét bi do Maritini (Rumani). Po d6 nhét dung dich nudc
GM ndng do 1 mg/ml bang may do d6 nhét Brookfield. Ham lwong luu huynh ton du duoc xéc
dinh bang phuong phép trong lwong. Céc tiéu chuan duoc tién hanh do tai phong thi nghiém caa
chung t6i [2].

3. Két qua va thao luan
3.1. Két qud nghién crzu hoan thién quy trinh sdn xudt cac bét GM tinh ché quy mé nhé

DA vei thiét bi trong day chuyén, cc thong sb hoat dong ctia mdi thiét bi theo timg budc turong
ung cda quy trinh ,duqc toi vu hoa. Thi nghiém xac dinh d6 am cua ci Nua tuoi theo Duge dién
Viét Nam V cho két qua lugng nudc trung binh trong ci Nua dao dong trong khoang 78-80%.

3.2.1. Ti uu héa théng sé hoat dong cua thiét by rira - boc vo

Buéc 1 (Rira - Boc vé) caa quy trinh cdng nghé duoc thuc hién trén thiét bi ria - boc vo. Dau
tién, ci Nua tuoi duoc cin va dua lién tuc vao may dé rira sach hét dat cét, bui ban. Tai day,
nguyén ligu dugc rira sach, got vo va lép thugng bi mau xanh, dé lai phan thit ci mau vang, vang
nhat hojc tréng, sau do dugc dua vao thiing c6 dung dich NaHSO3 nong do 0,2%strong 5 phi.
Phan V6 dugc tach riéng ra khoi ci vao bé hiing th hai. Thong s6 hoat dong hop ly cho quy trinh
san xuét khi van hanh thiét bi rira - boc vé 1a bom nuéc rira 2.5 m3/gid voi ap suat hon 1 atm. Vi
téc do qua 16 rira 100 vong/phdt, tuy thiét bi van hanh lién tuc nhung khi dua mdi mé cu nua vao
thi toi da khoang 45 kg dé cu khong bi dén vao cudi mdi ngin va di ra d& dang, téi thiéu 8 kg cu
Nua va khéi luong rira tdi wu cho mot mé 1a 14 - 20 kg/mé trong 15 phut dé duoc cu béc vé hoan
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toan nhung phil hop voi niang suat thiét bi nghién uét. Nhu vay, ning suat rira - boc vo téi 800
kg/ngay (ca 8 gio lam viéc).

3.2.2. T6i uu héa théng sé hoat dong va quy trinh cdng nghé trén thiét bi nghién wot
3.2.2.1. T6i uu héa théng sé hoat dong thiét bi nghién wot

Budc 2 (Nghién wét) 14 budc trong tdm dau tién va lan dau tién duoc ap dung san xuat bot
GM duoc thyc hién trén thiét bi nghién wot. Luong dung dich nghién con/nudce chi duge dua vao
t6i da 1a 20 lit, mé van ddy mé van tuan hoan dich nghién (chi mg 1/2 van) bat bom tuan hoan
dich, khi bom chay 6n dinh thi dwa nguyén liéu vao, chi y t6i da cho mot mé nghién 1a 45 kg ca
(tét nhét nén dua vao khoang 25-30 kg nguyén liégu mot me). Thuc hién qué trinh nghién tuan
hoan dich nghién dén khi nao thtr trén voi hdi luu dat yéu cau thi mé van dich chuyén sang thiét
bi phan ly ly tam (chi mé 1/2 van) va khép dan roi dong kin van hoi Iuu, khi gan hét dich dua
thém mat it dung dich nghién vao dé rira va day hét san pham nghién ra ngoai. Qua trinh nghién
udt ciing dong thoi 1a qua trinh rura, 1am sach hoat chat glucomannan ran khong tan va khéng bi
truong no khoi cac chat tan trong dung dich con — nude. Qua trinh nay nang cao ham luong
glucomannan rat nhiéu trong bot san pham. Sau khi két thic trinh nghién, hdn hop trén duoc bom
ra dé phan ly tach phan chat long va phan chat ran c6 kich thudc hat duéi kich thudc hat caa mat
ludi loc sir dung trong thiét bi phan ly ly tam (loc). Sau khi bom hét toan b dung dich nghien
sang thiét bi phan ly ly tam thi tit bom, m& cira xa ba dé day ba ra ngoai.

Théng sé tdi wu cho thiét bi nghién ué6t trong day chuyen khi bom tuan hoan dung dich nghién
con/nudc tdi wu 12 60 - 100 lit/pht, kich thudc mat ludi budng nghién 90 mesh (155 pm). Trong
diéu kién nay, tong thé tich hiru dung budng nghién ké ca thé tich cua 1a 40 lit nén thé tich hiu
dung budng nghién trén dung dich nghién con/nude 1a 20-25 lit. Khi sir dung thé tich dung dich
nghién con/nuéc cao hon thi s& bian dung dich nhiéu va thiét bi chay khé bi 6n ciing nhu rung.
Thé tich duéi budng nghién khudy va ludi loc la 80 lit bao gom ca éng bom duoc xac dinh thé
tich Iuu tir 1,0 — 1,5 lit. Nang suat t&i wu 1a 120 kg nguyén liéu cu Nua/gio trong duong khoang
1.000 kg cu Nua tuoi (ca vo)/ngay (ca 8 gio lam viéc).

3.2.2.2. Anh huong cua néng dé dung méi ethanol trong buéc nghién wét dén khéi lwong san
pham bgt GM tinh che

Ching tdi tién hanh dua nguyén liéu ci Nua tuoi lién tuc vao may nghién véi khdi luong
khoang 30 kg/mé dé dam bao phu hop thé tich budng nghién tho 40 lit. Bong thoi chung t6i ciing
bom dung méi chiét ethanol/nudce véi ti 1é thé tich dung mai (Iit) va nguyén liéu cu Nua (kg) 1a
2:1 vao thiét bi nghién. Dung méi chiét ethanol/nude dugc pha tir con thuc pham 96% va st dung
con tuyét dbi dé dat nong do ethanol st dung tir 45% tGi 99%. Thoi gian nghién lién tuc 1an 1 1a
trong 20 phat thi hét lugng ca nua nguyén liéu. Dich nghién wét ra khoi may nghién di qua ludi
loc kich ¢& hat nhé hon 0,15 mm va duoc phén ly ly tim ngang dé thu san pham bot ¢ dang bot
min nh&o 1a bot GM thd. San pham dugc sdy lanh dé xac dinh khéi luong (KL bot GM tho). Dé
thu duoc bot GM tinh ché, chiing toi dua bot GM thd dang nhéo tir thiét bi phan ly ly thm ngang
vao lai thiét bi nghién wot véi cang ti 1& dung méi nghién/bot GM nhio 1a 2:1 dé tinh ché lan 2.
San pham bot GM duoc rira 1an 1 thu tir thiét bi phan ly ly tim ngang lai dwoc dua vao thiét bi
nghién wot dé tinh ché 1an 2 toi lan tha 4. San pham thu dwoc sau khi nghién 5 1an 12 bt GM tinh
ché (KL GM tc) duoc say lanh.

Bang 1 cho thiy 6 nong do ethanol/nuéc duoc pha giao dong tir 45% (twong duong ndng dd ruou
c6 thé san xuit bang chung cat thi cdng) qua 50%, 60%, 80% (pha ché tir con thuc pham tiéu chuan)
va 96% (con thuc pham tiéu chuan) toi 99% (ethanol tinh khiét) va sir dung chiét tich GM tir cii Nua
twoi. Do trong cit Nua tuoi ¢6 téi 78 - 80% la nuéc, ndng do ethanol diéu chinh ciia dung dich nghién
trong quéa trinh nghién wét giam tir 13% toi 28% khi ndng do ethanol sir dung tang.
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Bang 1. Anh hurong cua nong dg dung méi ethanol trong buéc nghién 1ot

KLciNwa KLGM Higusuat KL GM tinh Ham lwgng GM Higu suat
twoi (m, thé (mem GMthé ché (memte, trong GMtinh GM tinh

Cethanol St Cethanol diéu
dung (%) chinh (%)

kg) the, KQ)* (%)* kg)** ché (%)** ché (%)
45 32 30.02 2.85 43.15 1.58 80.01 19.14
50 36 29.81 4.47 68.16 2.67 79.82 32.50
60 43 29.91 6.51 98.93 3.66 81.46 45.31
80 58 30.18 6.63 99.86 3.78 83.18 47.36
96 69 29.70 6.49 99.33 3.92 84.07 50.44
99 71 30.60 6.69 99.38 4.07 84.30 50.97

*: Nghién trong ethanol/meéc 1 lan, **: Nghién - tinh ché tiép trong ethanol/mwéc thém 4 lan

Két qua xac dinh hiéu suat GM thé tir 1an nghién dau tién trong bang 1 cho thay, khi nong do
ethanol/nudc thap dudi 50% thi cé téi 32 - 57% GM bi truong né véi nuéc nén khdng thu hoi
duoc, con khi nong do ethanol trén 60% thi hau nhu GM khong bi truong né nén higu suét thu
hoi GM thé dat toi 99%. Trong tat ca cac nong do ethanol/nuéc khao sat, khi ting dan ndng do
ethanol/nudc tir 45 - 99% thi chét lugng san pham GM tinh ché déu cao dat yéu cau chét lugng tir
79,82 - 84,30% GM. Ham lugng GM tinh ché thiap nhat xdp xi 80% khi sir dung nong do
ethanol/nudc thap tir 45 - 60%, con khi sir dung ndng do ethanol/nude cao hon 80% dén tuyét ddi
thi ham luong GM tinh ché trong san pham thu duoc I cao nhit ciing chi khoang 84%. Mat khéc,
hiéu suat qua trinh chiét - tinh ché GM tang tir 19,14 - 32,50% khi nong do ethanol/nudc trong
khoang 45 - 50% 1én dat 45,31 - 50,97% va thay doi khong dang ké voi nong do ethanol/nudc tir
60 - 99%. C6 thé giai thich 1y do khi ting nong do cua ethanol tir 45% Ién toi 60% thi hiéu suat
GM tho tang rat nhanh la do ¢ ndng do ethanol thap, luong nude trong dung méi sau khi diéu
chinh véi lugng nuéc tir ca Nua giao dong trong khoang 57 - 68% la kha Ion nén dé tao gel 1am
truong né mot phan chat GM dan dén giam luong GM thé thu duoc.

C6 thé giai thich 1y do khi ting ndng d6 cua ethanol thi hiéu suat GM tinh ché ting 1a do khi
nong do ethanol/nudc giam, lugng nude trong dung mdi nhidu hon sé& tao gel 1am truong né mot
phan chat GM nén giam luong GM tinh ché thu dugc. Do dwoc ria t6i 5 lan bang dung dich
ethanol/nudc cing ndng do nén chat luwong GM tinh ché déu cao va dat tiéu chuan co s¢ da cong
b 1a trén 80%. Do ethanol tuyét déi (99%) ciing nhu thuc pham (96%) c6 gia thanh dat hon
nhiéu 1An ma ethanol/nuéec 60% (ti 18 1,5:1) da cho hiéu suat tach chiét va ham luong cia GM
tinh ché trong san pham tét nén ching t6i lya chon ethanol ndng d¢ nay dé thyc hién qué trinh
chiét tach.

3.2.2.3. Anh hwong nong dg ethanol khi nghién dén dé trwong ciia san pham bgt GM tinh ché

Céc san pham bot GM tinh ché san xuat dugc véi diéu kién nghién uét trong dung dich
ethanol nong d6 khac nhau déu c6 ham luong GM cao trén 80% (bang 2) nhung cac tinh chat hoa
ly khéc c6 thé khac nhau, trong d6 c6 d6 giit nuéc. Chlng t6i nghién ciru d6 truong nd cua cac
san pham bot GM tinh ché san xuat trong diéu kién nong d6 dung méi ethanol/nuée khi nghién
w6t ci Nua khac nhau. Do ¢ nong do ethanol/nuéc thap dudi 45%, lugng bot GM bi truong nd
t6i trén 56% nén chiing t6i khong xac dinh do truong né cua bot GM tinh ché thu dugce trong diéu
kién nay.

Bang 2. Anh hirong néng dé ethanol khi nghién dén dé triong ciia san pham bgt GM tinh ché

Nong d ethanol (%) Pé hap thu nwéc ciia GM tc (g9/g)
50 330
60 251
80 121,33
96 11
99 10
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Hinh 1. Anh hwéng cua nong dg ethanol khi nghién dén dé trivong ciia san pham bgt GM tinh ché

Két qua do do truong nd cua cac san pham GM tinh ché san xuit & cac nong do ethanol khac
nhau khi nghién thé hién trong bang 2 va hinh 1 cho thay, khi ndng d6 ethanol/nudc ting dan déu
tir 50% 1én 99% thi d6 truong né ciia GM tinh ché giam manh va déu tir 330 lan xudng con 10
1an. Khi ndng d ethanol ting trong khoang 50 - 80% thi d6 trwong nd tuy giam déu nhung tbc do
giam dudi 3 1an tir 330 g/g xudng con 120 g/g. Trong khi d6, véi ndng do ethanol tang trén 80%
tGi 99% thi bot GM tinh ché c6 do truong nd giam déu nhung ti 1 giam manh téi 12 lan: d6 hap
thu nudc cia GM tinh ché giam tir 121 g/g xudng chi con 10 g/g.

Do trwong nd cua san pham GM tinh ché thé hién d6 hip thu nudc dat téi han khi can bang.
Ldc nay cac hydrogel ciia bot GM dat dén trang thai can bang luc truong nd nén do hap thu nuée
dat t6i gia tri toi han 1a d6 hap thu nudc khi can bang. Khi nong do ethanol gan tuyét doi 1a 96%
hodc 99% thi mirc do truong né ciia bot GM tinh ché rat thip va tvong dwong nhau (10-11%)
nhung hiéu suit thu GM tinh ché 1a cao nhét (13,3%). Piéu nay dugc ly giai 1a do khi nghién véi
ndng d6 ethanol cao, i luc cua ethanol véi nude manh hon so véi &i luc caa GM khi tao lién két
hydrogel va truong nd nén sau khi 1am kho bot GM thi cac phan tir GM nay kho tao lién két
hydrogel lai véi phan tir nuc hon dan dén do hap thu nudc giam manh; ddng thoi do ham lugng
nudéc thap nén lwong GM tao hydrogel thap dan dén hiéu suat thu GM tinh ché cao. San pham bot
GM tinh ché thu dugc trong diéu kién nong do ethanol/nude dudi 80% co do truong nd cao hon
t6i trén 30 1an vé6i san pham thu dugc khi sir dung ethanol tuyét déi cho thdy khi ham lugng nudc
cao hon, di mot phan bot GM bi truong né trong qua trinh nghién va tinh ché dan dén hiéu suat
thu san pham thap hon khong déng ké (12,2 - 12,5%) nhung d¢ truong nd cao hon nén tinh g
dung cao hon. Nhu véy diéu kién chiét GM hop ly khi nghién 12 ti 1& dung méi ethanol/nudc la
1,5/1 (hay 60%) va ti 1¢ thé tich dung méi (1)/khdi lwong nguyén liéu (kg) 1a 2/1 cho san pham
bot GM tinh ché c6 chat luong tét va nang suat ti wu.

3.2.3. T6i uu héa théng sé hoat dong cua thiét bj phan ly ly tam ngang

Buéc 3 (Ly tAm) 1a budc trong tam thir hai va lan dau tién dwoc 4p dung san xuat bot GM
duoc thuc hién trén thiét bi phan ly ly tim ngang. San pham dang b6t min nhao sau khi nghién
dugc loc qua mang loc kich ¢ 15 < 0,15 mm. Loai bo phan dich chtra chu yéu tinh bot va tap
chat con thu san pham 1a phan GM rén tir bé mit dia 1y tam. Tc do li tam hop ly 12 500 vong/
phit. Luong bot GM tinh ché c6 kich thuéc 16n hon ludi loc nam lai trén mat dia ly tim va ty
dong chay ra vanh ngoai cua dia ly tam, roi vao thimg himg bot nhdo. Khi két thuc bom dich
ethanol/nuéc khoi may nghién wét thi ly tam tiép trong 5 phat dén khi bot nhdo khong dugce diy
khoi mat dia ly tam thi dirng. Tong thoi gian ca bom va ly tam dén réo 1a 40 pht thi ding han va
c6 thé tach bot nhao ra khoi mat dia ly tam. Néu ly tm cho rao thém 20 pht thi tong thoi gian
I&n t6i 60 phat nhung bot GM tinh ché kha kho va dong chéc trén mat dia ly tm nén khé lay san

http://jst.tnu.edu.vn 246 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(05): 241 - 249

pham ra. Do d6 ching t6i chon thoi gian chay ly tam lién tuc hop ly la 40 pht véi lugng mau
nghién 20 kg/mé thu duoc khoang 1,8-2 kg bot GM nh#o. San pham ra khoi dia may li tim trong
khi quay la chat ran dang bot hoi uét, ¢ am t6i 30%, kich ¢& hat nho hon 90 mesh (twong dwong
125 um). Nhu vay, ning suét téi uu cua thiét bi phan ly ly tam ngang khi chay ¢ ché do me la
200 kg cu Nua tuoi/ngay (ca 8 gio lam viéc).

3.2.4. T6i uu héa théng sé hoat dong cua thiét b sdy lanh

Buwéc 4 (Say lanh) 1a budc trong tdm cudi cung va lan dau tién dugc ap dung san xuat bot
GM duoc thyc hién trén thiét bi sdy lanh. Pua mdi mé siy lanh 1a 30 kg bt GM tinh ché sau khi
ra khoi may ly tim duoc dua vao may sy lanh dé tach nudc. Do am trung binh khi thu bot GM
tinh ché nh&o trén bé mat dia ly tam t6i 30%. Trong qua trinh sy lanh, sau 60 phdt lai kiém tra
d6 4m va toi cta bot GM tinh ché bang cach bop nhe bang tay dén khi bot toi thi sy tiép 20 phut
roi dimg. Xéc dinh d6 am cta bot GM tinh ché siy lanh va danh gia cam quan chét luong bot.

Bang 3 cho thay khi nhiét do cua thiét bi sdy lanh ting tir 10°C Ién nhiét d6 phong thi thoi
gian siy bot GM nhéo dén khi kho khong thay d6i nhidu du ap suét hoi nuée béo hoa trong dong
khi sdy lanh ting gan 4 lan. Tuy nhién lic nay do ém ctia san pham bot GM tinh ché ciing cao
hon tir 7,3% t6i 9,1% do d6 4m tuong ddi trong khl sdy lanh cao hon. Nhu véy khi tang nhiét do
thi luong nude duge kéo ra khoi bot GM nhao gan nhu nhau nhung d6 am cua san pham cudi
khéc nhau. Viéc mat nuéc do sy lanh khac véi khi siy & nhiét do cao trén 70-80°C thi nuwdc mét
di do hap thy nhiét lugng duoc cip vao va hoa thanh hoi bay di. Tai nhiét do trén 20°C, bot GM
kho bat ddu c6 mau xam lai khong dam bao chat lugng. Khi sdy GM nhdo & nhiét d6 cao khong
6 SO; thi bot GM chuyén mau nau. Nhu vay, thong s tdi uu qué trinh siy lanh 1a ¢ 10°C, téc do
quat 2500 m3/gid va cong suit 0,75kW.

Bang 3. Toi wu héa nhiét @ sdy lanh bét GM tinh ché

Nhi¢tdosdy ~ Thoigian P9 am GM Cim quan nﬁgcsggtol;]oga
lanh (°C) say (phut)  tinh ché (%) (Pa)
10 125 7,3 Mau sang, mui dac trung amin 1225
15 120 7,8 Mau sang, mui dac trung amin 1701
20 120 8,2 Bit diu x4m, mui dic trung amin 2333
25 115 8,8 Mau hoi xam, mui dic trung amin 3130
Nhiét d6 phong 110 9,1 Mau xam, mui dic trung amin 4234

Véi thdng sb trén, lugng nuéc tach duoc trung binh 1a 8 kg nuéc/gio & 10°C. Khi sir dung ca 2
budng say véi 18 khay siy cho ning sudt 250 - 300 kg/mé va thoi gian sy trung binh 13 6-10
gio/mé phu thudoc do 4m ban dau cia bot GM nhio thu dugc trén mat dia ly tim. Pay ciing la
ning suat tdi da 250 - 300 kg/ngay (ca lam viéc 8 gid) cua thiét bi sdy lanh theo day chuyén. San
pham bot GM say lanh c6 dang bot toi, d6 4m dudi 10%, dong déu vé mau sic. Cong nghé sy
lanh duoc ung dung c6 wu diém khong lam nau hda bot nua am trong qua trinh sy voi thoi gian
dai ma khong sir dung khi SO-.

3.2.5. Pdnh gid chat hrong san pham bgt GM tinh ché

San pham bot GM tinh ché san xuat trén day chuyén trong diéu kién tbi wu dugc danh gia cac
chi tiéu ham luong glucomannan, o nhiém khuan, ham lwong kim loai nang asen va chi, d6 pH,
d6 am tai phong thi nghiém cua chiing t6i theo phuong phap coéng bd trong bd Tiéu chuin co so
[2]. Két qua trong bang 4 cho thy san pham bot GM tinh ché san xuat trén day chuyén dugc
chung t6i thiét ké, ché tao va trén quy trinh duoc xay dung phu hop dat chat lwong so véi TCCS
dd cong bd va Tiéu chuin GB/T 18104-2000 Fine konjac powder cua Trung Quéc cho bot
glycomnanan loai tinh.
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Béng 4. CAc chi tiéu chdt hrong cuia san phdm GM tinh ché

GM tinh ché (Tiéu chuan GB/T 18104-2000

Thong so GM tinh ché Fine konjac powder, Trung Quéc)
C& hat (mesh) 91,6% trén 120 mesh Trén 90,0% trén 120 mesh
GM (% kho) 85,5% Tur 80-90%
Do nhét (mPals) 30.600 Trén 30.000
Do am (%) 7.4 Nh6 hon 10
Do tro (%) 1,7 Nho hon 3,0
Pb (mg/kg) 0,2 Nhé6 hon 0,8
As (mg/kg) 0,2 Nhé hon 3,0
SO, (g/kg) 0,192 Nho hon 0,3
pH 59 5,0-7,0
Do nhiém khuan CFU/g Dat yéu cau Nho hon 3.000
Mui Mui dic trung dac trung Konjac
Cu Nua tuoi

J

Thiét bi rira boc v6 - Rira sach va
boc vo

Thiét bi thai lat —
Thai 14t mong

Nhl]ng vao chét - NaHSO3 0,2 %o

chdng nau -5 phi
\I/ - EtOH: nué6c 1,5:1
Thiét bi nghién uét - dung moi: nguyén liéu 2:1
- 60-100 lit dung méi/phit

/ .
Loai bo dich Thiét bi phén ly - Ly tdm thu bot | 20kg/mé
v - 500 vong/ phat trong 40 phat
Thiét bi sdy lanh — |—>| Thiét bi nghién kho - |} .
-10°C Nghién min BOT NUA
- quat 2500 m%/gid

Hinh 2. So' d6 quy trinh cong nghé san xudt bot Nuea tinh ché

Hinh 3. 4nh khay san pham sau phan ly ly tam Hinh 4. Bét Nua thanh phdam
trweée khi sdy
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Hinh 2 m6 ta so d6 quy trinh cong nghé san xuat bot Nua tinh ché kh trén day chuyén cang
nghé. Cac san pham dugc mo ta tai hinh 3 va hinh 4.

4. Két luan

Nghién ciru di xay dung quy trinh cong nghé ché bién cac san pham bot Nua, bot Nua ky
thuat va bot Nua tinh ché qui mé pilot véi nguyén lidu dau vao 200 kg ci Nua tuoi/ngdy theo
thdng s6 téi wu gom: (1) Rira va bdc vo trén may rira - boc vo, s dung chat chdng nau héa la
NaHSO3 0,2°/0; (2) Nghién u6t cii Nua boc vo trong dung méi ethanol : nuéc (1,5:1); ty 1¢ dung
moi/nguyén lidu ci Nua tuoi la 2:1, thoi gian nghién 20 phat; sir dung mang loc kich ¢& 16 < 0,15
mm ngay sau khi nghién wét; (3) Két hop bom truc tiép dich nghién bot GM ran va dich
ethanol/nudc dé tach bot GM bang ly tdm ngang vdi toc d6 500 vong/phdt; (4) Say khd bot GM
nhao thu san pham bot GM tinh ché khd bang thiét bi say lanh ¢ 10°C trong t6i da 10 gio.

Céc san pham bot GM tinh ché san xuat trén day chuyén duoc ché tao déu dat tidu chuan co
so da dugc cong bd trude day [2] va tuong duong san pham nhap khau cua Trung Quéc [9] V6i
ham luong cua glucomannan trong bot GM tinh ché trén 80% dé co thé sir dung trong cong
nghiép dugc.

Loi cam on

Céc tac gia cam on dé tai ma s6 KHCN-TNB/14-19/C21 thugc Chuong trinh Tay Nam B va
du an Pau tu xay dung PTN chuyén nganh héa dugc da ho trg dé thuc hién nghién ciru nay.
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