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Abstract: The peel of grapefruit is a rich source of Pectin and Cellulose. This study focuses on the
extraction of Pectin and Cellulose from grapefruit peels, and the production of Carboxymethyl
Cellulose (CMC) from extracted products. Firstly, the extraction conditions of Pectin from
grapefruit peels were optimized to obtain a high yield of Pectins such as extraction time and citric
acid concentration. The weight, purity, and esterification degree of Pectin were also determined.
The highest yield of Pectin is 32.12% in the extraction conditions with pH 1.25 for 60 minutes at
80 °C. The Pectin product is of 84.02% purity at 29,427 g/mol of weight with 86.40%
esterification degree. For extraction of Cellulose from grapefruit peels, the highest yield of
Cellulose is 45.08% in the conditions with a pH of nitric acid 0.75 for 70 minutes at 90 °C. After
that, the extracted cellulose was converted to Carboxymethyl Cellulose by Monochloroacetic acid
etherification. The characterization of Pectin, Cellulose, and CMC is determined through Scanning
Electron Microscopy (SEM) images and Infrared spectrums. The experimental results also showed
that Pectin and Cellulose were successfully extracted from grapefruit peels and Carboxymethyl
Cellulose was successfully produced from the extracted Cellulose.

Keywords: Grapefruit peels, Pectin, Cellulose, Carboxymethyl Cellulose, highest yield, SEM,
infrared spectrum.
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Nghién cau tach Pectin, Cellulose tir cui budi
va budc dau tong hop Carboxymethyl Cellulose

Ngb Vian An, Nguyén Thi Khanh Chi, Tran Quang Khanh,
Duong Xuan Quan, Pham Quang Trung, Ng6 Hong Anh Thu”

Trueong Dai hoc Ighoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi,
334 Nguyén Trai, Thanh Xudan, Ha Ngi, Viét Nam

Nhén ngay 16 thang 3 ndm 2023
Chinh sira ngay 24 thadng 3 nam 2023; Chap nhan dang ngay 28 thang 3 naim 2023

Tém tat: Cui budi 13 ngudn nguyén liu rat giau Pectin va Cellulose. Bai bao nay tap trung nghién
ctru tach thu hoi Pectin, Cellulose tir cui budi, sau do, bude dau téng hop Carboxymetyl Cellulose
(CMC) tir Cellulose tach duoc. Pau tién, cac didu kién chiét Pectin bao gom thoi gian ngam chiét
va pH dung dich acid citric dd dugc tdi uu hoa dé thu dwgc hiéu suit tach Pectin dat cao nhét.
Trong luong phan tir, d6 tinh khiét va do ester hoa cua Pectin ciing dugc xac dinh. Hiéu sudt thu
duoc Pectin cao nhat 1a 32,12% & diéu kién pH dung dich acid citric 1,25 trong 60 phut & 80 °C.
San phém Pectin thu duoc c6 do tinh khiét 84,02% & trong lwong phan tir 29,427 g/mol véi d este
hoa 86,40%. Véi qua trinh chiét Cellulose tir cui budi, hiéu suat tach Cellulose thu dwoc cao nhét
la 45,08% & pH cuia dung dich acid nitric 0,75 trong 70 phat & 90 °C. Sau d6, Cellulose tach ra tir
cui budi tiép tuc duge sir dung 1am nguyén lidu cho téng hgp Carboxymethyl Cellulose bang qué
trinh ether hoa v6i acid monochloroacetic. Dic trung tinh chat cua Pectin, Cellulose va CMC dugc
xéac dinh thong qua anh kinh hién vi dién tor quét (SEM) va phd hong ngoai. Két qua thuc nghiém
ciing cho thay Pectin, Cellulose d& duoc tach thanh cong tir cuii buoi va Carboxymetyl Cellulose da
dugc tong hop thanh cong tir Cellulose vira tach duoc.

Tir khéa: Cui buoi, Pectin, Cellulose, Carboxymethyl Cellulose, hiéu suit cao nhat, SEM, hong ngoai.

1. Mé dau

Theo T6 chirc Lwong thuc va Nong nghiép
Lién hop qudc, Viét Nam dang ngay cang mo
rong dién tich trong budi véi san lugng 1én dén
818,900 tan (nam 2019) [1]. Udc tinh, khoang
33% budi thu hoach dugc ché bién thanh nudc
ép budi, phan con lai 1a phé phadm bao gém vo
(15-20%), cui (30-40%), hat (5-10%),... da trd
thanh nguén gdy 6 nhiém [2] Vi vay, viéc tan
dung ngudn phé liéu nay dé chuyén hoa ching
thanh cac san pham c6 gia tri mang y nghia 16n.
Cui budi 1a mot loai phé liéu chira ham luong
16n Pectin (10-40%) va Cellulose (30-60%) (tuy
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vao timg loai budi) ton tai & dang phirc hop
proropectin khong tan trong nude [3].

Pectin 1a polyme cua acid D-galacturonic
CeH1007 lién két v6i nhau bang lién két
1,4-glucoside ton tai nhiéu trong thanh té bao
va phién gilta cua thyc vat bac cao. CAu tric
hoa hoc cua Pectin duge thé hién nhu trén Hinh 1:
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Hinh 1. Céu tric hoa hoc cua Pectin [4].

Pectin dugc st dung rong rdi trong nganh
cong nghiép thuc phidm dé lam chét tao dic,
chat nhii hoa, chit 6n dinh,... [5] Qua trinh
chiét Pectin co thé sir dung voi nude, cac loai
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acid vo co/hitu co,... Chat luong va do tinh
khiét cta Pectin c6 thé thay ddi tiy theo loai
dung moi chiét, thoi gian chiét, nhiét do chiét,
pH,... [6]. Ngoai Pectin, Cellulose (polymer
mach thang cua p-(1—4)-D-glucopyranose)
cling 14 mot thanh phan quan trong c6 thé thu
nhan dugc trong qué trinh chiét tach cui budi.
Pay 1a nguyén liéu dé tao ra Carboxymethyl
Cellulose (CMC) - mot chat phuy gia tao dic.

CMC la din xuit Cellulose dugc sir
dung rong rai nhét, 13 hdn hop cua B-D-glucose
va [B-D-glucopyranosyl-2-O-(carboxymethyl)-
monosodium lién két qua nhom p-(1,4-
glycosidic) [7]. CMC duoc ché tao bang cach
cho Cellulose dun so6i trong dung dich NaOH
10i phan tng voi acid monochloroacetic (MCA)
trong ethanol. Chét lugng CMC thu dugc phu
thuoc rat nhiéu vao ngudn Cellulose nguyén
liéu [8]. Pa c6 mot vai nghién ctru thanh cong
trong viéc tach Pectin va Cellulose. H.
Mohamed va cong su [9] da tach thanh cong
Pectin tir cui buoi sit dung acid hydrochloric
lam dung mdi chiét. Hiéu suit tach Pectin thu
dugc cao nhit 1a 20%. Tuy nhién, acid
hydrochloric 13 loai acid dé bay hoi nén dé bj
that thoat trong qua trinh tich chiét. Véi
Cellulose, J.Chumee va cong sy [10] da tach
Cellulose tir cui budi, cling st dung acid
hydrochloric 1am dung moéi tach, thu dugc hiéu
sudt tach Cellulose dat 41,71%, chwa thuc hién
phan tmg tong hgp CMC tir Cellulose thu dugc.

Chinh vi vay, trong nghién ctru nay, Pectin
va Cellulose dugc tach ra tur cui budi, sir dung
acid citric/ acid nitric - hai loai acid an toan,
than thién voi moi truong, lai ¢c6 kha nang bay
hoi thdp. Cellulose thu duoc budc dau cho thuc
hién phan tmg tao CMC. Tinh chat ciia Pectin,
Cellulose va CMC thu dugc dugce xac dinh qua
anh kinh hién vi dién tr quét (SEM) va phd
hong ngoai (IR).

2. Thwe nghiém
2.1. Héa chat va thiét bi

Buoi sir dung trong nghién ctru 1a loai budi
da xanh Viét Nam. Acid citric (Trung Qudc,
99,5%), acid nitric (Trung Quodc, 63-68%),

NaOH (Trung Quéc, 96%), con 96° (Viét Nam),
isopropanol  (Viét Nam, 99,7%), acid
monochloroacetic (Trung Qudc, 99,5%), acid
acetic (Trung Qudc, 99,5%), CaCl, (Trung
Qudc, 98%).

2.2. Tach Pectin va Cellulose fir cuii buroi

Qué trinh tach Pectin dugc thyuc hién bang
phuong phép Kulkarni [11]. Cui budi khd dugce
dun trong acid citric & cac ndong d6 pH khao sat
tr 1 dén 2, tai nhiét d6 80 °C trong khoang
thoi gian khao sat 50 dén 100 phut, thu duoc
phan dich (chira cha yéu Pectin) va phan ba
(chtra chu yéu Cellulose, Hemicellulose, Lignin
va tap chfit). Phan dich thu dugc dem rira bﬁng
ethanol lanh (4 °C) dé thu lay két tua, siy phan
két tia nay dén khéi lwong khong do6i thu
duoc Pectin.

Hiéu suat tach Pectin (Hp(%)) duoc xac
dinh qua cong thtrc:

H (%)=ﬂ 100% 1)
p m '

cb

Trong do: mp 1a khéi lwong Pectin thu dugc (g),
Meb 1a khoi lwgng cui busi dem tach (g).

Qué trinh tach Cellulose duoc thuc hién
bang cach 1iy phan bi thu duoc & trén dem dun
rira nhiéu 1an trong dung dich NaOH 0,5 M va
trong acid nitric dé hoa tan hoan toan phan
Pectin, Hemicellulose, Lignin va tap chat. Phan
két tia nay dem sdy dén khéi luong khong ddi
thu duogc Cellulose.

Hiéu suat tach Cellulose (Hc(%)) duoc xac
dinh qua cong thuec:

H. (%)=

x100% )

cb

Trong dé: mc 1a khdi lugng Cellulose thu duoc (g),
Mep 18 khoi lugng cui budi dem tach (g).

2.3. Bude dau phan img tao CMC tir Cellulose

Cellulose tach ra tir cui budi dugc ngam
trong isopropanol 30 phut. Sau do, thém NaOH
va khudy trong 1 gid & 70 °C. Cho acid
monochloroacetic khudy lién tuc & 70 °C trong
90 phiit. Phan rin tach ra duoc trung hoa bang



52 N. V. An etal./ VNU Journal of Science: Natural Sciences and Technology, Vol. 39, No. 2 (2023) 49-58

acid acetic dén pH=7 va rira bang ethanol dé
loai bo hét cac san pham phy. San pham CMC
thu dugc dugc dem siy dén khdi lugng khong
d6i. Phan tng tong hop CMC tir Cellulose duoc
thé hién trén Hinh 2:

L H . ( Ho
\ Jo " \__w N H Nt
) [HOH \ N
h]])
Merx
e )
b
: [ oo coons
0N KO WO
Y s 7y TN " a7 WAL
¥ N 1 YW RN O0000%: /Y FoH B
LU VAN “ oM M “H -
IEAN /5 -1;_1 g VM W \—-J N«
Ny CloW W ts  CHOOHCO0N

Jn \ .
(Mamcenazad Carbonymetiyl

crldoss celiudosc)

Hinh 2. Phan tmg hoa hoc tong hgp CMC
tu Cellulose [12].

Hiéu suat tong hop CMC (Hemc(%)) duoc
xac dinh qua cong thirc [13]:

H oo (%) = % x100%  (3)

c

Trong d6, mc 1a khdi lugng Cellulose st dung (g),
Mcme 18 khoi lwgng CMC sau phan tng (g).

2.4. Dac trung tinh chat Pectin, Cellulose va
Carboxymetyl Cellulose thu duoc

Anh kinh hién vi dién tir quét (SEM)

B& mit mau Pectin, Cellulose va CMC tach
ra va téng hop duoc dwoc danh gia qua anh
kinh hién vi dién tor quét (Hitachi S-4800,
Nhat Ban).

Phé hong ngoai IR

Chu tric mau Pectin, Cellulose va CMC
tach ra va téng hop dwoc duoc phan tich qua
phd hong ngoai IR  (Spectrum Two,
PerkinElmer).

Xac dinh trong lwong phdn tir Pectin bang
phwong phap do do nhot [14]

Trong lugng phan t miu Pectin tach ra
duoc xac dinh nho phuong phap do do nhdt, st
dung may do d6 nhot LICHEN NDJ-8S.

Xac dinh do ester héa (DE) cua Pectin

Do ester hda cua Pectin duoc xac dinh theo
phuong phép cua Pinheiro va cong su [15].
Chuén bi hdn hop gébm 0,5 g Pectin vao 5 mL
ethanol, 1,0 g NaCl, nho 2 giot phenolphthalein
va thém 100 mL nudc cit 4m. Hon hop nay sau
d6 duoc dem chudn do véi dung dich NaOH
0,10 N thu duoc thé tich Vi (mL). Thém dung
dich NaOH 0,25 N va khqu 0 nhiét d¢ phong
trong 30 phit. Tiép d6, cho thém dung dich HCI
0,25 N va lic cho dén khi mat mau hong. Hon
hop lic nay duoc dem chuan d6 véi dung dich
NaOH 0,1N va thu duoc thé tich V2 (mL).

Do ester hoa duoc tinh theo cong thic:

Vv
DE (%) = —2—x100% 4)
V. +V,
Xc dinh dg tinh khiét ciia Pectin
Do tinh khiét cua Pectin duoc xac dinh
bang phuong phap két tia calcium pectate [16].
b6 tinh khiét cua Pectin (P) dugc tinh theo
cong thirc:
mx 0,92 x100%
P(%) = )
M
Trong d6: m 1a khdi luong cua két tia
calcium pectate thu duoc (g),
M la khéi lugng Pectin thd (g), 0,92 1a lugng
1y thuyét Pectin c6 trong calcium pectate.

3. Két qua va thao luin
3.1. Tach Pectin tur cuii buci

Khdo sat thoi gian ngdam chiét tach Pectin
ter cui buoi

Trong qua trinh tach Pectin, yéu t& anh
huéng quan trong dén hiéu suit tach 1a pH dung
dich tach va thoi gian ngadm chiét. Trong moi
truong pH thap, liéen két gilta cic mach
polysaccarit trong vach té bao bi pha v&, do do,
Pectin dwoc chiét ra d& dang hon [17, 18].
Trong nghién ctru nay, acid citric dugc lua chon
lam dung méi chiét do acid citric 1a dung méi
khong ddc, an toan voi thuc phém va moi
truong, lai c6 kha nang hoa hoi thap.

100 gram cui buoi da sdy kho va nghién
min dugc dem ngam chiét trong dung dich acid
citric & nhiét d¢ 80 °C trong cac khoang thoi
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gian tir 50 dén 100 phut. Két qua thuc nghiém
duge chi ra trén Hinh 3 cho thay: khi thoi gian
ngam chiét ting tir 50 dén 60 phut, hiéu suat
tach Pectin ting dén 20,90%. Tuy nhién, khi
thoi gian ngam chiét ting dén 100 phut, hi¢u
sut tach giam (chi con 8,69%). Thuc vy, khi
thoi gian ngam chiét ting, cAu trac mach Pectin
mém ra, lam ting hiéu qua ciia qua trinh thiy
phan, dan dén hiéu qua tach ting. Néu thoi gian
ngam chiét qua dai, kh6i luong Pectin trong va
ngoai té bao sé cang di dén trang thai can bang,
qua trinh chiét khong xay ra nita, tham chi
Pectin c6 thé bi phan huy trong diéu kién nhiét
d6 cao, thoi gian ngam chiét kéo dai, 1am giam
hiéu suat tach Pectin. Do d6, thoi gian ngdm
chiét 60 phut dwoc lya chon dé tach Pectin tir
cui budi.

2091
20 1839 1998 168

15 | 13.51

Hiéu suat tach Pactin (%)

Thai glan ngam chiét {phat)

Hinh 3. Anh hudng cta thoi gian ngam chiét
dén hiéu suat tach Pectin.

Khdo sat pH cua dung dich acid citric tach
Pectin tur cui buoi

Hiéu suét tach Pectin tiép tuc dugc danh gia
qua viéc khao sat pH (thay ddi tir 1 dén 2) cua
dung dich acid citric st dung voi thoi gian
ngam chiét 60 phut tai nhiét do 80 °C.

Két qua thyc nghiém trén Hinh 4 cho thiy
hiéu sut tach Pectin c6 xu hudng ting khi thay
d6i pH dung dich acid citric sir dung dén 1,25
(dat 32,12%). Tuy nhién, khi tiép tuc ting pH
dén 2,00, hiéu suat tach Pectin lai c6 xu huéng
giam di (6n dinh ¢ khoang 23%). Két qua nay
¢6 thé duoc giai thich 13 do trong mdi trudng
pH cang thap, cac nhém OH" ciia mach phén tir
Pectin s& lién két nhiéu hon véi cdc nhém HY
tao thanh lién két hydro, Pectin s& hoa tan nhiéu
hon trong dung méi chiét, ta ¢ thé thu duoc
v6i luong 16n hon. Tuy nhién, khi pH tang,
nong do H* thap hon khién Pectin dé bi dong tu,
giam kha nang hoa tan [19].

15 32.12

= 24,92 ) 23.54 24.56 3345

pH dung dich acid citric

Hinh 4. Anh huong cua pH dung dich acid citric
dén hiéu suét tach Pectin.

3.2. Pdc trung cdu triic hinh thdi ciia Pectin

Anh chup SEM

Két qua thuc nghiém chi ra trén Hinh 5 cho
thdy bé mat Pectin quan sat dwoc co cdu trac
khong gian, xdp, min. Két qua nay kha tuong
dong voi nghién ciu trudc diy cua tic gia
Fracasso va cong sy, anh SEM cua Pectin ho
citrus nhin chung déu c6 dang mao quan x&p [20].

Hinh 5. Anh SEM méu Pectin tach ra tir cui budi
v6i do phong dai 30.000 lan (a) va 20.000 lan (b).
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Hinh 6. Ph6 hong ngoai ciia mau Pectin
tach ra tir cui budi.

Pho hong ngoai thé hién trén Hinh 6 cho
thdy cac peak hap thu ddc trung cho cac lién két
O-H va C-H trong c4u trac caa Pectin 1an luot ¢
cac vi tri s song 3320 ecm? va 2926 cm?t
[15, 21-23]. Thém nita, anh phd con cho thay su
xuit hién peak & sb song 1741 cm? dic trung
cho lién két C=O cia nhom methyl ester
(-COOCH3) [21] va peak & sb song 1605 cm™
dac trung cho su tdn tai ciia nhom COO trong
ciu triic phan tir Pectin. Nhu vay, Pectin di
duoc tach thanh cong tir vo budi.

D6 tinh khiét va dé ester héa ciia Pectin

Khi thay d6i pH dung dich acid citric tir
1 dén 2 trong thoi gian ngam chiét 60 phut &
nhiét do 80 °C, ta c6 thé thu dugc cac mau
Pectin khac nhau. Két qua xac dinh d¢ tinh
khiét va do ester hoa ciia cac mau Pectin dugc
trinh bay ¢ Hinh 7.

0D tinh khigt% ADE

100 4 864 r 100
- 80 4 é F 80
P |l A Aseevees »
SO|EA 4y A A
2 60 9 r 60 T
x v
T 40 4 I 40 ©
4
“ 20 4 F 20

0 0

1 125 L5 175 2

pH dung dich acld citric

Hinh 7. Anh huong cua pH dung dich acid citric dén
do tinh khiét va do ester hoa cua Pectin.

Két qua tinh toan dugc cho thiy cac mau
Pectin tach dugc c6 do ester hoa khoang trén
80%. Nhu vay, Pectin tach dugc tir cui budi 1a
loai Pectin c6 chi s methoxyl hoa cao (DE >
50%). Diéu nay phu hop véi két qua nghién ctru
cua nhom Ngo6 Pai Hung va cong su [24].

Bén canh d6, do tinh khiét cia ciac mau
Pectin tach duoc c¢6 xu hudng ting dén pH 1,25
(dat cao nhat 84,03%); va c6 xu hudng gidm
dan néu ting pH Ién dén 2,00. Két qua nay phu
hop véi két qua danh gia hiéu suét tach Pectin
khi thay d6i pH dung dich acid citric.

Xac dinh trong lwong phdn tir Pectin bang
phuong phap do do nhot

Két qua tinh toan trong luong phdn tir
Pectin tach ra tr cii budi nho may do do nhot
la 29,427 g/mol. Két qua nay phu hop véi
nghién ctru cia Huda Mohamed va cong su [9].

3.3. Tach Cellulose twr cui buoi

Van dé chinh d thu Cellulose sau khi tach
Pectin bang acid 1a sy c6 mat cia Pectin trong
thanh té bio ma chua bi hoa tan trong méi
truong acid. Mot trong cac phuong phap duoc
cho 14 ¢6 hiéu qua dé giai quyét van dé nay la
sit dung dung dich kiém. Dung dich kiém co
kha ndng hoa tan Hemicellulose va Lignin,
phan cit cac lién két o- ete giita Hemicellulose
va Lignin, dung dich kiém NaOH lai dugc biét
dén 13 co6 kha ning lam truong nd Cellulose,
giup giai phong Pectin, Hemicellulose va
Lignin bén trong ra khoi thanh té bao, tao diéu
kién thuan loi dé tach, thu duge Cellulose tinh
sach sau d6. Sau khi ngdm trong dung dich
kiém, phan b nay tiép tuc dwoc ngdm trong
acid nitric. Sy c¢6 mat ciia dung moéi acid gitp
loai bo hoan toan lugng Pectin con lai trong
thanh té bao giai phong ra va Hemicellulose,
Lignin con lai.

Khdo sat thoi gian ngdam chiét va pH
dung dich acid nitric su dung tach Cellulose fr
cui buoi

Trong nghién ctru nay, acid nitric dugc lya
chon 1am dung méi chiét Cellulose. Thi nghiém
duogc thuc hién bang cach: sau khi tach Pectin,
phan ba dugc ngdm trong acid nitric & pH 1,25
trong thoi gian 50 dén 100 phut.
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Két qua thyc nghiém dugc chi ra trén
Hinh 8 cho thay: khi thoi gian ngdm chiét ting
tir 50 dén 70 phut, hiéu suét tach Cellulose ting
dén 38,67%, va giam dan khi thoi gian ngdm
chiét tiép tuc ting.

50

a0 38.67

30 2588 26,0

20 18.68

10

Hiéu suit tach celkdose (%)

50 60 70 80 [0 100
Thes gian ngdm chiét (phat)

Hinh 8. Anh hudng cua thoi gian ngam chiét
dén hiéu suat tach Cellulose.

Viéc ngam chiét bang dung méi acid nitric
gitip loai bo hau hét phan Pectin, Hemicellulose
va Lignin trong cuii budi, san pham Cellulose
trong phan bi s& c6 do tinh khiét cao hon, tuy
nhién, néu kéo dai thoi gian ngadm chiét,
Cellulose c6 kha nang bi hoa tan mot phan, din
dén 1am giam hiéu qua tach Cellulose. Do do,
thoi gian ngam chiét 70 phut dugc lya chon dé
tach Cellulose tir cui budi.

Gia tri pH cta dung dich axit sir dung dé
ngam chiét 13 mot trong nhitng yéu td c6 anh
huong 16n téi kha nang hoa tan cia Pectin,
Hemicellulose va Lignin, nghia la s€ anh hudng
16n téi chat lugng san pham va higu qua tich
Cellulose. Do d6, nghién ciru tiép tuc danh gia

hiéu suét tach Cellulose & cac didu kién pH
khéc nhau (dung dich acid nitric véi gia tri pH
tir 0,5 dén 1,5) voi thoi gian ngam chiét 1a 70
phit va tai nhiét do 90 °C. Két qua cho thay,
hiéu suét tich Cellulose dat cao nhét khi pH
dung dich acid nitric 1a 0,75 (dat 45,08%) va co
xu huéng giam dan khi pH ting 1én. Nhu vay,
pH dung dich acid nitric 0,75 duoc Iya chon
cho thyc nghiém tach Cellulose tir cui budi.

45,08
? -
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¢ 40 3:5 : 3749 3698
3 : : a8 1 3.0
3 - 4o
3 30
7}
-
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-
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-
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Hinh 9. Anh huong cua pH dung dich acid nitric
dén hiéu suat tach Cellulose.

Bdc trung cdu tric hinh thai ciia Cellulose

Anh chup SEM

Két qua thuc nghiém chi ra trén Hinh 10 cho
thidy bé mat Cellulose quan sat dwoc c6 dang
soi, bé mat nhén, tuong ddi déng nhét do da
loai bo Pectin, Hemicellulose, Lignin va cac tap
chat khac trén bé mat. Céac soi Cellulose tach
roi khoi nhau hinh thanh bo soi.

Hinh 10. Anh SEM cuia mau Cellulose tach ra tir ctii budi véi do phong dai 10.000 lan (c) va 2.000 lan (d).
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Phé hong ngoai IR
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Hinh 11. Phé hong ngoai mau Cellulose téch ra
tur cui budi.

Phd hdng ngoai cia mau Cellulose tach ra
ciing cho thdy cac peak dic trung cho cac lién
két O-H va C-H ¢ vi tri 3345 cm™ va 2905 cm'?
[25]. Bén canh do, lién két C-H cua cac nhom
methylene bén trong cdu tric cua Cellulose
cling dugc thé hién qua vi tri cac peak & s song
1425, 1370 va 1316 cm? [26, 27] (Hinh 10).
Phd hdng ngoai ciing cho thiy peak & sb song
1020 cm™ dic trung cho sy ton tai cua lién két
C-O-C trong lién két PB-(1,4)-glycoside ciia
Cellulose. Tuy nhién, van con thay xuét hién
peak & vi tri s6 song 1726 cm™ dic trung cho
lién két C=0 [28] ctia Hemicellulose (mic du
cuong d6 peak nhod). Nhu viy, co thé thiy
Cellulose da dugc tach thanh cong tir cui budi.

3.4. Buéc dau tong hop Carboxymethyl
Cellulose (CMC) tr Cellulose tach ra

Hiéu sudt tong hop CMC tir Cellulose tach
tr cui buoi

5 gam Cellulose tach ra tir cui budi duoc
ngam trong isopropanol 30 phut. Sau d6, thém
15 mL NaOH 0,25 g/L, khuay lién tuc trong 1
gid & 70 °C. Tiép tuc cho 4 gam acid
monochloroacetic vao dung dich sau kiém hoa,
khudy lién tuc & 70 °C trong 90 phit. Phan rin
tach ra dugc trung hoa bang acid acetic dén
pH=7 va rira bang ethanol dé loai bé hét cac san
pham phy. San pham CMC thu dugc duge dem
sdy dén khdi luong khong dbi cho hiéu suit
tong hop dat 209,2%.

Hinh 12. Anh SEM miu CMC tong hop tir Cellulose
té}ch (juqc voi do phéng dai 2.00() lan (e, ).
Nguon: Anh chup SEM mau CMC tong hop dugc.

Anh SEM bé mit mau CMC tong hop dugc
cho thay cau trac khong gian cia CMC, tiém
nang tao dac tot.

Phé hong ngoai IR mau CMC téng hop diroc
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Hinh 13. Pho hong ngoai mau CMC tong hop duoc.
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Pho hong ngoai mdu CMC tong hop duoc
cho thdy Carboxymethyl Cellulose ¢ cac nhom
chue twong tu véi Cellulose. Cu thé 13 cac peak
& vi tri s6 song 3360, 2930 va 1020 cm™ lan
luot dic trung cho lién két O-H, C-H va C-0-C
[29, 30]. Bén canh d6, su ton tai ctia peak hép
thu & vi tri s6 song 1584 cm™ cho thay sy hién
dién ctua nhom carboxyl COO" [30]. Piéu nay
chimg to6 nhom hydroxyl cua Cellulose da bi
thay thé¢ boi nhom carboxyl cua acid
monochloroacetic hinh thanh nén CMC. Chinh
vi vay, c6 thé nhan thdy CMC da dugc tong hop
thanh cong tir Cellulose tach ra tir cui budi.

4. Két luan

Pectin va Cellulose di duogc tach chiét
thanh cong tir cii buoi. Hiéu sudt tach Pectin
cao nhét dat 32,12% & diéu kién tach pH dung
dich acid citric 1,25 trong 60 phut ¢ 80 °C. San
pham Pectin thu dugc c6 trong lugng phan tir
29.427 g/mol, do tinh khiét 84,02%, do este hoa
86,40%. Cellulose tir cui budi tach ra dat hiéu
suat 45,08% & diéu kién tach pH dung dich acid
nitric 0,75 trong 70 phut ¢ 90 °C. Cellulose tach
ra dem phan ung v6i MCA & thu duoc
Carboxymethyl Cellulose. Anh SEM va phd
hdéng ngoai di xac nhan qua trinh tach chiét
Pectin, Cellulose va tong hgp Carboxymethyl
Cellulose thanh céng.
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