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Céc nguoén phu phdm ndng nghiép giau cellulose nhu: Cudng bong, than cay ngo, ba mia va vo
trau hién dang duoc tan dung kha nhiéu, tng dung vao nhiéu linh vuc khac nhau va mot trong so
d6 1a tan dung dé san xuat phu gia thuc phim, trich ly mot s6 hop chat sinh hoc. Trong nghién
ctru nay, phu phdm goc mang tay duoc st dung dé thu nhan cellulose nhur mot nguon cellulose vi
tinh thé dung lam thuc phdm chic ning. Két qua thu duoc cho thay, thanh phan hoa hoc ctia bot
gbc mang tay c6 ham luong xo tho 1a 73,7%, trong d6 xo khong tan 1a 67,9% va xo tan 1a 5,8%. Diéu
kién phan tmg thich hop dé thu duoc khoi luong cellulose nhiéu nhat bao gom: Ti 1& bot/dung
dich NaOH, nong do NaOH, ti l¢ H,0,/dung dich NaOH, nhiét d6 va thoi gian da chon tuong tmg
1a 1/30 g/mL, 6% (w/v), 0,9% (v/v), 80°C va 120 phut.

Titkhoa: Cellulose vi tinh thé, mang tay, phu pham.

1. BAT VAN BE

Cellulose vi tinh thé (MCC) 1a mot loai phu gia
duoc danh gia cao béi cac vu diém vé dinh duong
va loi ich sttc khoe ma n6é mang lai. Trong cong
nghé duoc phdm, MCC duoc st dung nhiéu dé
lam t4 duoc dap vién do dic tinh lien két kho [1].
Trong cong nghiép my phdm, MCC duoc st dung
lam chat 6n dinh gel, chat mang [1]. Trong cong
nghiép thuc phdm, vi ban chat cia MCC la
cellulose, dugc xem nhu 13 chat xo an kiéng [2].
Viéc stt dung MCC dé bé sung vao cac san phdm
thuc phdm khong nhitng cai thién chat luong san
phdm ma con hé tro duong tiéu héa cho nguoi tiéu
dung, chéng tao bon va cung cip nang luong hoat
dong cho té€ bao rudt gia, giam luong cholesterol
mau va hé tro diéu tri bénh dai thao duong. Mot s6
tinh nang coéng nghé chinh ciia MCC trong thuc
phidm 1a: On dinh heé nha twong, do bén nhiét, do
bén bot, thay thé chat béo, kiém soat nuéc ty do
trong qua trinh lanh dong va ra dong [3 - 5].

MCC duoc diéu ché truc tiép tir chat xo thuc
vat va céc vi sinh vat c6 kha nang san xuat cellulose
nhw:  Vallonia, Disctystelium, Agrobacterium,

Aerobacter, Pseudomonas, Sarcina. Tuy nhién,
Acetobacter xylinum (Glucanacetob acter xylinus)
1a loai duy nhat duwoc biét c6 kha ning tao thanh
cellulose v6i so luong thuong mai [3, 6].

Nguon nguyén lieu thu nhan cellulose tir thuc
vat bao gom nguyen lieu giau lignocellulosic, dac
biet 12 phu phdm nong nghiép [7]. Trong do,
nguoén phu phdm nong nghiép dang dugc cac nha
san xudt danh gia cao vé mit kinh té va moi
truong. Thong thuong, nguén phu phim nay
chiém kheéi luong lon trong san xudt va sé duoc
thai bo, vi vay viéc tan dung ngudn nguyén liéu déi
dao nay dé san xuiat MCC, mot san phdm dem lai
gi4 tri kinh té€ cao hon. Pong thoi, cling gidi quyét
van dé 6 nhiém moi truong tir nguén phu phidm
nay.

Dbé thu nhan MCC ttr soi lignocellulose, thong
thuong bao gom 2 budc: (1) Tién xt ly dé thu duoc
cellulose tinh khiét tir qua trinh kht lignin hodc
tdy trang va thay phan kiém; (2) Xt Iy cenllulose
tinh khiét dé thu duoc MCC, thuong bang thiy
phan axit [8]. Trong giai doan tién xt ly, cac soi
duoc tdy trang bang cac hop chit clo trong diéu
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kién axit hodc cac soi duoc xtt Iy bang hydrogen
peroxide (H,0,) trong diéu kién kiém [9]. Tuy
nhién, stt dung hop chit clo dé loai bd lignin mic
du hiéu qua nhung ching lai gay hai cho moi
truong [8]. St dung hydrogen peroxide & cac nong
do khac nhau trong diéu kién duoc kiém soat nhu
mot giai phap thay thé giup cai thién hiéu qua cta
qua trinh thay phan @é thu duoc MCC chat luong
tot [8]. Kian va cs (2020) [10] xt 1y canh olive
bang NaClO va NaOH dé thu nhan cellulose cho
két qua kich thuoc hat twong tmg 1a 331 pum va 305
pm do su ting dan mirc do phan hiy ctia cac soi
cellulose. Liu va cs (2018) [11] ching minh NaOH
két hop voi H,0, da loai bé lignin va hemicellulose
ra khéi cellulose ctia vo budi. Trong mot nghién
ctru khac, MCC duoc phan 1ap tir 14 co dau tién xit
1y bing 5% NaOH va 4% (w/v) H,0, c6 do két tinh
1a 62,3% [12].

Ming tay duoc trong phd bién & nhiéu noi
nhu: Tinh Binh Phuéc, Long An, Péng Nai, Phu
Yén, Quang Nam, Ninh Thuan, Lao Cai, thanh pho
Ho6 Chi Minh... Do d6, ngudén phu phdm géc ming
tay ciing sé tang dang ké. Pay 1a mot co hoi dang
dé dau tu san xuat MCC tir nguén nguyén liéu day
tiém nang nay. Tuy nhién, viéc thu nhan cellulose
ttr g6c ming tay hién van chua duoc nghién ctu
rong rai. Vi vay, nghién cttu nay sé tap trung khao
sat cac yéu t6 anh huéng dén qua trinh thu nhan
cellulose tho tir goc mang tay, tir d6 1am co sé tao
MCC.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Nguyén liétu goc ming tay st dung thuoc
giéng mang tay xanh duoc thu nhan tir nha vuon &
tinh Lao Cai. Sau khi thu nhan, nguyén liéu duoc
phan loai, loai bd tap chat va cac phan hu hdng,
rira dé loai bo can ban bam vao nguyeén lieu. Goc
mang tay sau rira duoc cat thanh timg doan
khoang 5 cm réi dem xay nhé va tién hanh loc dé
thu nhan phan ba. Ba sé duoc sdy & 55C trong
khoang 6 gio (dén khi d6 4m trong nguyén liéu
duoi 13%). Ba kho sé duoc nghién nhé roi sang
qua ray 70 mesh dé thu nhan bot nguyén liéu. Mau
bot dugc bao quan trong cac tui zip, trong do co
g6i hut 4m, & nhiét do phong.

2.2. Hba chat

Héa chat chinh dung trong nghién cttu gom:
NaOH, H,0,, HC] duoc cung cap tit Sigma Aldrich
(Saint Luois, MO, My).

2.3. Xac dinh thanh phin héa hoc ctia nguyén
lieu

Do 4m xac dinh bang phuong phap siy dén
khoi lwong khong ddi, st dung thiét bi do do 4m
hong ngoai. Ham luong lipid trong mau ran xéac
dinh theo phuwong phap Soxhlet (AOAC 960.39).
Ham luong protein tho xac dinh theo phuong phap
Kjeldahl Nessler (AOAC 984.13, 2000). Ham luong
tro xac dinh theo phuong phap AOAC 930.30. Ham
lwong carbohydrate xac dinh theo phuong phap
AOAC 985.29, 991.42, 993.19 [13].

2.4. Khao sat cac yéu t6 anh huong dén qua
trinh thu nhan cellulose tir bot géc ming tay

Bot goc mang tady duoc cho vao erlen cung
dung dich NaOH va H,0, theo nong do va ty lé
khao sat. Hon hop duoc lac déu réi dat trong bé
diéu nhiét tuvong tmg véi cac nhiét do xac dinh dé
tién hanh phan tng trong nhitng khoang thoi gian
khac nhau. Sau do, hén hop phan tng duoc loc
chan khong trén gidy loc c¢6 duong kinh 16 25 um
dé thu ldy phan ba. Tién hanh rira ba nhiéu lan
bang nuéc cat cho dén khi dung dich rira dat gia
tri pH trung tinh. Cudi ciing, phan ba duoc siy &
nhiét do 50'C cho dén khéi luong khong doi roi
dem can dé xac dinh khéi luong cellulose thu
nhan duoc. Cac thi nghiém sé dugc thuc hién véi
cac diéu kien thay d6i nhu sau:

- Khdo sat anh huodng cta ti 1é gitra bot goc
mang tay so voi hon hop dung dich NaOH va
H,0, lan lwot la: 1/20, 1/25, 1/30, 1/35, 1/40
(g/mlL).

- Khdo sat anh huéng cta néong do dung dich
NaOH lan luot 1a: 2%, 4%, 6%, 8%, 10% (w/v).

- Khao sat anh huong cta ti 18 H,0, so véi
dung dich NaOH l4n luot 1a: 0,3%; 0,5%; 0,7%; 0,9%;
1,1% (v/v).

- Khao sit anh huéng ctia nhiét d6 phan tng
lan luot la: 60°C, 70°C, 80°C, 90°C.

- Khéo sat anh hudéng cta thoi gian phan tng
lan luot 1a: 60 phut, 120 phut, 180 phut, 240 phut,
300 phut.
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2.5. Qua trinh diéu ché MCC tir cellulose thu
nhan tir g6c ming tay

Cellulose tho tir bot goc mang tay duoc tinh
sach véi cac diéu kién phan tng da duoc toi uu dé
loai bo hemicellulose va lignin theo quy trinh ctia
Liu va cs (2018) [11] va say & 50°C t6i khai lwong
khong d6i, sau @6 mau dugc xay nghién thanh bot
cellulose tho. Bot cellulose thé dugc ray 210 um.
Sau d0, bot cellulose tinh thu nhan dwgc cho vao
erlen cung v6i dung dich HCI v6i nong do 6% va ti
1&é bot cellulose so voi dung dich HCI la 1/25
g/mL. Erlen chtta miu dugc dat trong bé diéu
nhiét da duoc gia nhiét dén 90°C trong thoi gian 90
phat. Sau khi phan tmg xong, hén hop duoc loc
chan khong trén gidy loc c6 kich thuéc duong
kinh 16 12 25 pm va rira nhiéu lan bang nuoc cét
cho dén khi dung dich rtra dat pH trung tinh. Cuéi
cung, phan ran thu duoc sé sdy & nhiet do 50°C
dén khoi luong khong ddi. Sau do, mau duoc xay
nghién thanh dang bot min va tiép tuc ray 210 um.

2.6. Phan tich quang phd héng ngoai bién ddi
FTIR

Cac mau trén sé duogc phan tich FTIR tai Vién
Cong nghé Héa hoc. Phan tich FTIR sé duoc tién
hanh trén thiét bi Bruker Tensor 27 tai phong
PM1.2 thudc Vien Cong nghé Héa hoc v6i khoang
tan s song tir 400 - 4.000 cm™. Truoc khi phéan tich
FTIR, m6i mau duoc nghién min 1 - 100 pg réi tron
v6i bot KBr, sau d6 hon hop nay sé duoc ép véi ap
suat 4.200 - 7.000 kg/cm?, tao ra cac vién cé duong
kinh khoang 1 cm, day tir 1 - 2 mm.

2.7. Kha nang hut nuéc, hat dau

Can 0,2 g mau nguyeén liéu (da sdy 4m) cho
vao ong ly tam, théem 10 mL nuéc cat vao 6ng. Sau
d6, stt dung may lac vortex dé dao tron déu trong
30 giay. Mau duoc dé & nhiét do phong trong 2
gio. Ct 10 phut tién hanh vortex dao tron mau 10
giay. Sau 2 gid, mau duoc ly tam & toc do 3.000
vong/phut trong 30 phut. Bé phan nuéc trén bé
mat, can ldy phan mau da hat nuoc, ghi lai khoi
lwong.

Kha nang hut nuéc (g nudc/g khoi luong kho)
1, -m,
—x100%
m,

Trong d6: m; (g) 1a khoi lvgng mau da huat
nudc; m, (g) 1a khéi luong mau kho ban dau.

Kha nang hut dau lam twong tu, thay 10 mL
nuoc bang 10 mL dau.

2.8. Xtr Iy s0 lieu

Tat ca thi nghiém duoc lap 3 lan. Cac gia tri
duoc biéu dién bang gia tri trung binh va sai so
chuén ctia cac gia tri trung binh, tinh toan bing
phan mém Microsoft Excel (2016). Két qua thi
nghiém duoc xt 1y bang phuong phap phan tich
phuong sai Analysis of Variance (ANOVA) véi
phan mém Statgraphics Centurion 18. Su khac biét
c6 y nghia gitta cac két qua thi nghiém duoc so
sanh boi Multiple range tests (p < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan va tinh chat ctia bot géc ming
tay

Do 4m, ham luong tro, ham luong lipid, ham
luong protein, ham luong xo tho ctia bot géc mang
tay duoc trinh bay trong bang 1. Theo Iwassa va cs
(2019) [14], thanh phan héa hoc ctia bot mang tay
c6 su khac biét dang ké. Cu thé, do 4m, ham luong
tro va ham luong protein cao hon (twong tng 15,2;
6,4; 11,3%), trong khi xo téng thi thap hon (63,4%).
Su khac biét vé giong cay trong, diéu kién dia Iy va
khi hau tréng trot, qua trinh tién xt Iy mau c6 su
khac biét.
Bang 1. Thanh phan héa hoc ciia bt géc ming tay

d4 sdy kho

Thanh phan Ham luong
Ham 4m (%) 9,06 = 0,02
Lipid (%) 7,31 £0,01
Protein (%) 7,98 + 0,01
Tro (%) 1,95+0,01
Xo tho (%) 73,70 £ 0,01
Xo tan (%) 5,80 + 0,02
Xo khong tan (%) 67,90 + 0,01

Do am bot thap gitup cho viéc bdo dam chat
luong cta bot géc mang tay, kéo dai thoi gian bdo
quan, ngan ngtra su hu hong do hoat dong cua vi
sinh vat va enzyme.
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Ham luong xo khong tan cao (67,9%, bang 1)
quyét dinh truc tiép dén hiéu suat thu héi san
phim boéi MCC duoc diéu ché tir cellulose.
Thanh phan nay chiém ti 1é lén trong bot goc
mang tay.

3.2. Khao s4t c4c yéu t6 anh hudéng dén qua
trinh thu nhan cellulose tho tir bot gdc ming tay

3.2.1. Anh huéng cia ti Ié gitta bot géc mang
tay so voi hon hop dung dich NaOH va H,0,

Két qua & hinh 1 cho thdy, tir 100 g mau bot
goc mang tay ban dau, khoi luong cellulose tho
thu dugc sau phan tmg giam tir 48 g xudng 44 g
khi tang ti 1é bot goc mang tay/dung dich NaOH
va H,0, tir 1/20 - 1/40 g/mL. Tuy nhién, khoi
lwong cellulose thu dugc khong co6 su khac biét (p
< 0,05) khi tang ti 1é bot goc mang tady/dung dich
NaOH va H,O, ttr 1/30-1/40 g/mL.

Luong dich phan tmg 1a mét trong nhitng yéu
té quan trong anh huéng dén hiéu suat thu nhan vi
né tac dong dén luong chat hoa tan. Cé nghia 13,
khi nong d6 NaOH va H,O, tir 1/20 - 1/25 g/mL
khong da phan tmg dé tach hemicellulose va
lignin. Trong thi nghiém nay, ti lé 1/30 g/mL duoc
stt dung cho céc thi nghiém khéo sat tiép theo vi
khéi luong cellulose gidm nhiéu nhat chimg t6
ham luong hemicellulose va lignin duoc loai bo
sau phan g cang nhiéu.
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Hinh 1. Anh hudng ciia ti 1& bot géc mang tay/
dung dich NaOH va H,0, (g/mL) dén khdi luong
cellulose thé thu nhan

Ghi chi: Céc chir cdi in thuong khic nhau thé
hién cdc gid tri trung binh cia khéi luong cellulose
khdc nhau cé nghia (p < 0,05).
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322 Anh hudng cia nong do dung dich
NaOH
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Hinh 2. Anh huéng ctia néng @6 NaOH (% w/v)
dén khoi luong cellulose tho thu nhan

Ghi chi: Céc chir cdi in thuong khdc nhau thé
hién cdc gid tri trung binh cia khoi Irong cellulose
khédc nhau cé nghia (p < 0,05).

Két qua & & hinh 2 cho thdy, tir 100 g mau bot
goc ming tay ban dau, khoi luong cellulose tho
thu duoc sau phan tng gidm tir 55 g xudéng 44 g
khi taing nong d6 NaOH tir 2 - 8%. Khoi luong
cellulose thu duoc khong co su khac biét vé mat
thong ke khi ting nong do NaOH tir 6 - 8%. Vi vay,
gi4 tri nong do NaOH & 6% duoc st dung cho cac
thi nghiém khao sat tiép theo.

Xtr ly kiém sé lam pha vo thanh té bao boi vi
kiém hoa tan hemicellulose, lignin va silica, phan
hay lién két este ctia axit uronic va acetic, lam
truong cellulose va lam gidm do két tinh cta
cellulose. Hon nita, kiém pha vo lién két o-ete gitra
lignin va hemicellulose, lien két este gitta lignin
va/hoac hemicellulose va cac axit
hydroxycinnamic nhu axit p—coumaric va axit
ferulic. Chinh vi vay, xtt Iy kiém sé thay ddi bé mat
cta soi cellulose bang cach loai bd lignin,
hemicellulose, sap va dau bao phit & bé mit bén
ngoai cta soi cellulose. Tuy nhién, néu gia tri nong
do6 NaOH khong duoc t6i vu hoa, qua trinh nay c6
thé gay ra hién tuwong bién tinh cellulose. Do d6,
néong do NaOH 1a mot trong nhimg yéu to kha
quan trong anh huéng dén hiéu suat tach lignin va
hemicellulose khoi cellulose trong mau nguyén
liéu ban dau [15].

Theo Liu va cs (2018) [11], ham Iluwong
cellulose thu duoc cao nhat 1a 77% véi nong do
NaOH 1a 4%, c6 su khac biét so voi két qua nghién
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ctru nay vi su khac biét vé thanh phan hoéa hoc cta
nguyén liéu vo budi va mang tay. Cu thé, téng ham
luong céc tap chat nhu: Protein, lipid, tro trong bot
g6c ming tay chiém 17,24% (Bang 1), trong khi &
nguyén liéu bot vo budi 1a 10,19%. Do do6, can
lvong NaOH 16n hon dé vira loai bod tap chat ra
khoi nguyén liéu, vira pha hiy hemicellulose va
lignin dé thu nhan cellulose tho.

323 Anh huéng cia ti Ié H,0, so véi dung
dich NaOH

Két qua & hinh 3 cho thdy, tir 100 g mau bot
goc ming tay ban dau, khoi luong cellulose tho
thu duoc sau phan tmg gidm tir 46 g xuéng 37 g
khi tang ty 1é H,O, so v6i dung dich NaOH tit 0,3 -
1,1%. Khoi luong cellulose thu dugc khi tang ty le
H,0, so véi dung dich NaOH tir 0,9 — 1,1% khong
c6 sur khac biét khong dang ké. Vi vay, ty 1é H,0,
so voi dung dich NaOH 1a 0,9% duoc st dung cho
cac thi nghiém khao sat tiép theo.

0,6

-

0,5 be b
0,4
0,3
0,2

0,1

Khdi lugng cellulose (g cellulose/g chit khd)

0
0,3 0,5 0,7 0,9 L1
Ti 1§ H02/NaOH (% v/v)

Hinh 3. Anh hudng ctia ti 1& H,0, so véi dung dich
NaOH (% v/v) dén khéi luong cellulose tho thu nhan

Ghi chi: Céc chir cdi in thuong khic nhau thé
hién cdc gid tri trung binh cia khéi luong cellulose
khdc nhau co nghia (p < 0,05).

Muc dich ciua H,0, trong qua trinh tién xir ly
mau bot goc mang tay 1a tdy trang. NaOH déng vai
tro nhu mot méi truong tao diéu kién cho H,O,
phan ly. Trong nuéc, H,O, phan ly thanh cac ion
H* va ion perhydroxyl (HO,) 1a ion hoat dong tdy
trang. C4c ion nay tac dong vao cac noi doi trén
mach va dan xuat vong thom co trong lignin va
hemicellulose gidap loai bé 16p vo boc bén ngoai,
giai phong cau truc cellulose. Lic nay, mau sé co
mau trang sang hon so voi ban dau chua qua giai
doan tién x ly. Viéc gidi phong hoan toan cau tric
cellulose sé gitip cac nhom —OH trong cau tric 10
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ra ngoai, gitp cho giai doan vi tinh thé héa bing
axit HCI thuan tién hon [16]. Tuy nhién, sit dung
H,0, v6i néng do cao sé gay ton kém chi phi va
kha ning lam bién tinh cellulose ting cao. Do d4,
viéc khao sat ty 1é¢ H,0, so voi dung dich NaOH 1a
cén thiét.

324 Anh huong cua nhiét do phan ung

Biéu d6 hinh 4 cho thay, tir 100 g mau bot goc
mang tay ban dau, khoi luong cellulose tho thu
duoc sau phan tng gidm tir 45 g xuéng 37 g khi
ting nhiét do phan tng tir 60 - 90°C. Khéi luong
cellulose thu duoc khi ting nhiét d6 phan tng tir
80- 90°C khong co su khac biet dang ké. Két qua
nay khac biét so voi két qua nghién ciru ctia Liu va
Wen (2017) [17], theo d6 ham luwong cellulose thu
duoc tang khi nhiét do phan tng tang manh tir 60-
85°C va khong c6 su khac biet khi tiép tuc ting
nhiét d6 phan ung tur 85 - 90°C. Do @6, lwa chon
85°C 1a nhiét d6 thich hop cho qua trinh nay. Tuy
nhién, trong nghién cttu nay, gia tri nhiét do phan
ung duoc chon 1a 80°C dé st dung cho cac thi
nghiém khao sat tiép theo.

g
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oL o2
- v WL a
o
-

Khi lwgng cellulose (g cellulose/g chit kho)

(=4

60 70 80 90
Nhiét d (°C)

Hinh 4. Anh huéng cia nhiét 6 dén khéi luong
cellulose thu nhan

Ghi chi: Céc chir cdi in thuong khdc nhau thé
hién céc gid tri trung binh cia khoi lnong cellulose
khac nhau cé nghia (p < 0,05).

3.2.5 Anh huong cua thoi gian phan ung

Két qua & hinh 5 cho thay, ttr 100 g mau bot
goc mang tay ban dau, khoi luong cellulose tho
thu dugc sau phan tng giam tir 46 g xuéng 41 g
khi tang thoi gian phan tng tir 60 - 300 phut. Khéi
luong cellulose thu dwoc c6 su khac biét khong
dang k€ (p < 0,05) khi tang thoi gian phan tng
vuot qua 180 phut. Vi vay, gia tri nhiét d6 phan tng
la 180 phut duoc st dung cho cac thi nghiém khao
sat tiép theo.
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Khi kéo dai thoi gian phan tmg, hiéu suat phan
ung cing ting cao. Tuy nhién, thoi gian phan tng
qua dai c6 kha nang gay phin hiuy lignin,
hemicellulose dan dén viéc thu héi kho khan [18].
Theo Liu va cs (2018) [11], Iya chon 4 giv la
khoang thoi gian thich hop cho qua trinh nay, cé
st khac biét so voi két qua trong nghién cttu nay 1a
3 gio. Nguyén nhan 1a do sy khac biét vé ban chat
cau truc cellulose ctia nguyén liéu dan dén thoi
gian phan tng voi goc mang tay ngan hon véi vo
buoi.

€05 °
: 3 a a a a
2 T 2 I
2 04 =
E
203
%02
H
2 0,1
E.
R
60 120 180 240 300

Thai gian (phat)
Hinh 5. Anh huéng ciia thoi gian phan tmg (phit)
dén khdi lugng cellulose thu nhan
Ghi chi: Céc chir cdi in thuong khic nhau thé
hién cdc gid tri trung binh cia khoi luong cellulose
khédc nhau cé nghia (p<0,05).

3.3. Piéu ché MCC tir cellulose thu nhan tir
gdc ming tay

biéu kien tién xtt Iy dé thu bot cellulose tho 1a
ti 1é bot/dung dich NaOH: 1/30 g/mL; nong do
NaOH: 6% (w/v); ti 1é H,0,/dung dich NaOH: 0,9%
(v/v); nhiét do: 80°C; thoi gian: 120 phat. Véi cac
diéu kien tién xit ly nay, hiéu suat thu héi cellulose
1a42 +0,01%.

Bot cellulose thé duogc tinh sach va xit Iy tao vi
tinh thé bang dung dich HCI 6%. Mau bot cellulose
vi tinh thé va mau cellulose tho duoc phan tich phé
hong ngoai FTIR, két qua thu duogc thé hién & hinh
6. O dai bude song tir 1.600 - 1.500 cm™ 1a dai budc
song dac trung cho lignin, phé ctia mau cellulose
tho (AS - CC) va cellulose vi tinh thé (AS - MCC)
déu xuat hién nhiéu mii véi cuong d6 khac nhau.
Trong do, & mau AS - CC cho cudng do cac miii
trong ving nay cao nhat cho thiy qué trinh kiém
héa van chua loai bo duoc toan bo hemicellulose
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va lignin. Mau AS - MCC van con rat nhiéu mai
xuat hién trong dai budc séng tir 1.600 - 1.500 cm’?
so v6i phd FTIR ctia mau MCC theo TCVN 11921-
1:2017 [19] va mau cellulose vi tinh thé theo
nghién ctru cta Kian va cs (2020) [10]. Chinh vi
vay, mau AS — MCC véi két qua chup phd FTIR &
trén van chua phai 1a mau t6i wu thu nhan duoc,
can c6 thém nhimg nghién ctu dé t6i wu qua trinh
vi tinh thé hoa.

[ "( / ‘ 1"H

\

Transmittance (%)

eAS -CC

500 1.000 1.500 2.000 2.500 3.000 3.500 4.000

Wavelength (cm™)

Hinh 6. Phé FTIR ctia miu bt goc mang tay tho
(AS - CC) va cellulose vi tinh thé (AS-MCC)
Bang 2. So sanh cuong d6 miii 1.430 cm™ va tinh chat
chtc ning giita ASMCC va bt gdc méing tay tho

Tinh chat | DOEOCMANE | Aq i
tay tho
Cuong do Viia Manh
Khanang hit | g /0, g0 | 6122 0,08
nuoc (%)
Kha nang hut ) \
diu (%) 6,77 £ 0,06 5,18 £ 0,06

Ghi chii: Céc chir cdi in thuong khéc nhau thé
hién cdc gid tri trung binh khic nhau co nghia
©<0,05); AS-MCC: Cellulose vi tinh thé.

Miii 1.430 cm? dic trung cho lién két CH, doi
xtmg trong C6 va ving tinh thé. Cuong d0 mii
cang 16n ching té6 vung tinh thé cang nhiéu [1].
Theo két qua FTIR, mau AS — MCC cho cudng do
mii nay manh, phu hop voi két qua mau AS -
MCC c6 do két tinh cao nhat. Két qua & bang 2
cho thdy, kha nang hut nudc cia MCC thu nhan
duoc thap hon c6 y nghia théng ké (p < 0,05) so
v6i mau bot goc mang tay nguyen lieu. Tuong tu,
kha ning hut dau cia MCC thu nhan duoc ciing
thap hon c6 y nghia théng ké (p < 0,05) so voi mau
bot goc mang tady nguyén lieu. Co thé trong qua
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trinh thiy phan, tinh sach da lam thay déi cau tric
bé mait ctia hat nguyén liéu va loai bd mot phan cac
chét c6 chita nhéom acyl nén lam gidm kha ning
hap thu nudc va hap thu dau.

4. KET LUAN

Thanh phan hoéa hoc cia bot goc mang tay co
ham luong xo khong tan cao (67,9%) cho thdy,
nguyén litu géc mang tay 1a co tiém nang va viec
diéu ché MCC tir goc mang tay 1a kha thi. Diéu
kién phan tng dé thu duoc khoi luong cellulose
nhiéu nhat bao gém: Ti 1é bot/dung dich NaOH:
1/30 g/mL; nong d6 NaOH: 6% (w/v); ti le
H,0,/dung dich NaOH: 0,9% (v/v); nhiét do6: 80°C;
thoi gian: 120 phut. Pé hoan thién hon vé san
phdm MCC tir bot goc mang tay va tmg dung
trong cac san pham thuc pham cong nghiép, can
c6 thém cac nghién cttu khao sat qua trinh tinh
sach dé lua chon diéu kién t6i vu cho qua trinh
loai bo hemicellulose, lignin nhung khong lam
bién tinh cau tric cellulose.
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STUDY OF THE FACTORS INFLUENCING THE COLLECTION OF CELLULOSE FROM THE BY-
PRODUCT OF OLD ASPARAGUS OFFICINALIS

Tran Thi Hong Hanh"2, Tran Van Nguyen®?
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Summary

Agricultural by-products rich in cellulose, such as cotton shoots, corn stalks, bagasse and rice
husks, are currently utilized in various applications, including producing food additives and
extracting biological compounds. This study used by-products from asparagus roots to extract
cellulose for functional food applications. The analysis revealed that the chemical composition of
the asparagus root powder contained 73.7% fiber, with 67.9% insoluble fiber and 5.8% soluble fiber.
The optimal reaction conditions for obtaining the highest cellulose mass involved the use of
asparagus roots powder/NaOH solution, the concentration of NaOH, H,0,/NaOH solution ratio,
temperature, and time were 1/30 g/mL, 6% (w/v), 0.9% (v/v), 80°C and 120 minutes, respectively.

Keywords: Microcrystalline cellulose, asparagus, by-product.
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