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Abstract

In this study, the roots of sonneratia caseolaris collected in Luc Si Thanh islands, Vinh Long province, Viet Nam
were used to isolate suberin. The treated roofs were ground by IKA-M20 Universal Mill (IKA, Germany). The powder
was extracted sequentially with dichloromethane, ethanol and water in a Soxhlet apparatus in 8 hours for each solvent.
The extractive-free powder was then treated by two different processes. In the first process, the powder was soaked and
stirred in NaOH 18 % solution at 110 °C in various investigating time, such as 7, 8, 9, 10, 11 and 12 hours. In the
second process, before soaked in NaOH 18 % solution as mentioned in the former, powder was soaked in the mixture of
ethanol and water with the ratio of 1:1 in volume. The obtained suberin was characterized by using Fourier Transform
Infrared Spectroscopy (FTIR) and thermogravimetric analysis (TGA). The experimental results confirmed that the
obtained product was suberin which is in good agreement with the results reported by N. Cordeiro et al. in 2000. The
mass of isolated suberin was found to increase with the increase in the soaking time in NaOH 18 % solution for both
methods. The effects of suberin on the properties of offset ink including the drying behavior, the flow properties were
investigated. The stack test was performed to compare drying behavior of the ink and the suberin-added ink. The stack
test showed that the optimum weight percentage of suberin in offset ink is 4 wt%. 4 wt% of suberin in ink also

expressed the best flow properties.
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1. GIOI THIEU

Suberin 1a mot loai hoat chit duoc tim théy o
hau hét cac loai thuc vat. Suberin phan bd trong cac
mb té bao biéu bi thir cip ¢ than va r& cy. Suberin
gitip cay diéu chinh luong nude va khoang trong cac
mo. Trong thuc vat, suberin thuong phan bd va tron
1an v6i lignin va cellulose. Cac giai doan phat trién
ma cac lop mo téng hop suberin ménh li¢t nhit con
goi 1a giai doan ngdm “ban” hay ngdm “suberin” [1].

Suberin la mdt loai polyester co céu trac phue
tap van chua dugc xac dinh rd bao gdm cac gbe axit
hiru co, axit phenolic, glycerol, va mét lugng nhd
cac gdc ancol béo (mach dai, khong nhanh) [2]. Cac
monomer chinh trong phan tr suberin 1a nhém acid
béo @-hydroxy (chiém tir 11-64 % khéi lwong), acid
o- dicarboxylic (chiém tir 6-45 % khéi lugng) [3].

Suberin c6 chira cac gbc axit béo (mach cacbon
dai khong nhanh) nén c6 tinh chat nhu cac chit hoat
dong bé mit. Suberin dang sét dugc trich ly tir cay
s0i (cork) c6 ning lugng bé mit 1a 42 mJ.m?, dugc
xéac dinh bang phuong phap do goc tiép xtc voi cac
chat long c6 d0 phan cuc khac nhau & 25 °C
(phuong phap Owens-Wendt). Suberin ¢ kich thudc
hat micro ¢6 nhiét d6 noéng chay Ty, khoang 45°C,

nhiét do chuyén thuy tinh T, khoang -50 °C, nhiét
d6 phan huy khoang 280 °C va ti trong RD 1a 1,08 &
nhiét d6 phong [3].

Suberin 14 hop chét pho bién trong gidi thuc vat,
1a ngudn vat lidu xanh, thich hop voi bdi canh cac
nude dang thuc hién chinh sach han ché sir dung
nguoén nguyén liéu co6 ngudn gbc hoa thach. Vi
nguyén nhan do, cong tac nghién cltru ung dung
suberin thay cho cic nguyén liéu c6 ngudn gbc hoa
thach 1a diéu c?ip bach, can thuc hién. Nam 2000, tai
Bo DPao Nha, N. Coraido dd tién hanh trich ly
suberin - mot loai polyeste tir ciy soi (cork) lam
nguyén li€u cho muc in offset st dung hé muc
CMYK [1]. Nghién ctu cua ong da chung minh
dugc sy ¢6 mat cua suberin di lam tang chét lugng
muec in, cu thé 1 giam d6 nhot va tang tinh chay cua
muc.

Viéc chuyén giao dé tai ciia N. Coraido vao tinh
hinh thuc tién cua nudc ta 1a diéu can thiét dé gop
phan ning cao chit lugng cac san pham muyc in co
trong nudc. Qua trinh trich ly suberin tir ciy soi theo
phuong phap cia N. Coraido néu 4p dung vao nudc
ta s& khong kha thi do cay soi khong pho bién & Viét
Nam. Vi li do d6, viéc tim ra nguén nguyén liéu mdi
dé trich ly suberin va c6 kha ning Gmg dung cai tién
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tinh chit ciia muc in offset dong vai trd quan trong.
Dua vao cac tai liéu téng quan va cac bai bao khoa
hoc ¢6 gia tri [4-6] da dugc cong bd trén céc tap chi
khoa hoc trong va ngoai nudc cho thdy viée sir dung
cac ban dé trich ly suberin 1a kha quan, phu hop véi
tinh hinh thuc tién tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Cac ban duge thu nhan tai cu lao Luc ST Thanh,
huyén Tra On, tinh Vinh Long vio thdng 6 nim
2015. Sau d6 duoc rira sach, loai bo ph?m sau, duoc
boc vo, nghién nhuyén bing may nghién IKA-M20
(IKA, Pirc) va say dén khdi luong khong do6i dé thu
bot ban kho.

2.2. Phuong phap

2.2.1. Khao sat phuwong phap trich ly suberin tir cac
ban

Bot ban kho thu dugc sé& duoc trich ly béng
phuong phap Soxhlet 1an luot véi cac dung mdi nhu
diclorometan, etanol, nudc cét trong 8 gio. Sau do,
bot ban s& duge sdy kho dén khdi lugng khong doi
va duoc xur 1y theo 2 phuong phap:

Phuong phap 1: Mau sau khi Soxhlet dugc dun
v6i dung dich NaOH 18 % ¢ 110 °C trong cac
khoang thoi gian: 7, 8,9, 10, 11 va 12 gid trén may
khudy tir IKA — HS4 (IKA, Pirc).

Phuong phéap 2: Mau sau khi soxhlet duoc dun
v6i hé dung moi etanol: nude (ti 18 thé tich 50:50)
chtra 0,3 M NaOH ¢ 85 °C trong 4 gid. Sau d6, mau
dugc sdy dén khdi luong khong d6i va dun tiép véi
NaOH 18 % & 110 °C trong cac khoang thoi gian
khac nhau nhu phuong phép 1.

Mau sau khi dun ton tai thanh hai phan huyén
phtl mau nau va phan cin dudi day. Tién hanh loai
b6 phan can thu 14y huyén phu. Ly tdm thu suberin
tir huyén phu bang thiét bi ly tim tdc d6 cao Hettich
MIKRO-220R (Hettich, Buc).

Mau thu duoc sau qua trinh trich ly s& duoc dinh
tinh bang phuong phap do phd hdng ngoai FTIR va
phén tich nhiét trong lvong TGA.

2.2.2. Khdo sdt si dnh hwéng cua suberin dén tinh
chat myec in offset

Loai muc in offset dugc st dung trong dé tai 1a
loai muc in “kho6” géc dau, dung cho k¥ thuat in
offset to roi. Khao sat su phan tan cua suberin trong
3 loai dau khac nhau 1a dau silicone, dau olive va
diu dau nanh dé tim ra loai diu tao hé phén tan tdt

Van Pham DPan Thuy va cong su

va bén voi suberin. Sau khi da tim ra loai dau t6i uu,
hé dau va suberin dugc pha vao muc in va khqu
déu bang may khudy tir dé tranh vén muc va phan
tan déu suberin trong muec in.

b toe va do chdy cua muc in dugc khao sat
nham danh gia so bo cac tinh chat vat 1y cia muc in
trude va sau khi thém suberin, cling nhu d4nh hudng
ctia dau dung dé phan tan suberin. Do toe cua muc
dugc do bang vat ch uan 200 g va 2 lam kinh [7]. Do
dd toe cua muc 1a phuong phéap so sdnh d§ nhdt ciua
hai loai myuc in khac nhau (chi &p dung cho muc in
dac). Phuong phap dugc thuc hién don gian, khong
xac dinh dugc chinh x4c d§ nhdt tuyét ddi cta muc,
nhung lai to6 ra hiu qua trong cac thi nghiém phan
tich so b tinh chit cac loai muc trude khi tién hanh
do bang nhot ké. Do chay ciia muc in 1a mot trong
cac tinh chdt quan trong cin quan tdm trong qué
trinh in 4n. Khi myc in chay cham sé& lam d¢ day 16p
muc tang lén trén bé mit in din dén tinh trang lem
muc hay muc bi dinh chdng 1én trang gidy khac
trong qua trinh dong sach. Khong nhiing vay, d6 day
16p muc ting dan dén cac tinh chat quang hoc cia
muc s€ gidm, giam do sdc nét cia ban in. Cu thé, dat
lam kinh sach trén géc c¢b dinh. Trong nghién ciru
ndy, goc nghiéng bang 81°. Sau d6 nho mot giot muc
1én lam kinh va kiém tra sy chay cia giot muc do
trong 2 gid. Giot myc chay cang xa vi tri ban du
ching t6 loai muc d6 c6 d6 chay cang tot [8].

3. KET QUA VA THAO LUAN

3.1. Tinh chit miu thu dwoc sau qua trinh
trich ly

Mau thu dugc sau qué trinh trich ly ton tai &
dang bot min mau vang nhat, khong tan trong nudc,
etanol, dung dich NaOH.

3.2. Két qua phan tich phé FTIR miu suberin thu
dugc

Ph6 FTIR (hinh 1) cho thiy miu sau qua trinh
trich ly ¢c6 nhom chitc OH & tan sd hap thu 3469
cm® va nhém CH ¢ hai dinh c6 tin s hip thu lan
lwot 12 2922 cm™ va 2851 cm™, cac nhom chirc nay
tuong ng v&i cac gdc aliphatic trong lignin va cac
hop chat carbohydrate, dic biét 1a suberin. Pic ¢ tin
s6 hap thu 1675 cm™ thé hién lién két C=C cua cac
loai hop chét co mach giéng alkene trong thanh
phan, 1464 cm™ 1a tan s6 hap thy ddc trung cho lién
két C-C (trong vong thom) cia céac loai cacbohydrat
thom. Ngoai ra, phé FTIR trén con thé hién nhom
chitc CO & cac tan s6 hap thu 1161 cm™ va 1263
cm™, day 1a dic trung cho lién két CO cua cac hop
chét este [9]. Viéc phan tich cac nhém chirc dic
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trung cua mAu khao sat bing phuong phap FTIR cho
thay mau thu duge tir cac ban cung tuong tu nhu
mau suberin thu duogc tir cdy sbi trong nghién ciru
cua Alessandro Gandini, nam 2006 [3]. NOi cach
khac, mau thu duoc sau qua trinh trich ly tir cac ban
chinh la suberin.
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Hinh 1: Két qua phan tich phd hong ngoai FTIR cua
mau suberin thu dugc

3.3. Két qua phan tich miu suberin thu dwoc
bang phwong phap phan tich nhiét trong lwong
TGA

Két qua phan tich mau suberin thu dwoc bing
phuong phap phan tich nhiét trong lugng TGA dugc
trinh bay ¢ hinh 2. Két qua phan tich TGA cho thiy
mau thu duoc sau qua trinh trich ly tir cac ban da
phan hity hét 90.762 % khdi lugng khi gia nhiét dén

Khao sat cdc diéu kién trich ly...

600 °C. Thém vao d6, két qua TGA con thé hién pic
nhiét d6 phan huy chinh & 284,77 °C hoan toan phu
hop v6i nhiét do phan hiy cua suberin (khoang 280
°C) [3] va luong mau phan huy ¢ pic nay 0,746 mg
tuong ting véi 54.692 % khdi lwong mau.
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Hinh 2: Két qua phan tich nhiét trong luong TGA
cla mau suberin thu duoc

Két qua nay, mot lan nira khang dinh mau thu
dugc sau qué trinh trich ly tir cac ban Ia suberin.
Ngoai ra, két qua TGA con hién thi hai pic nhiét do
phan hily phu ¢ nhiét do khoang 60 °C va 450 °C,
nguyén nhan 1a do mau con 1an cic loai dung moi
hittu co va NaOH chua loai bé dugc hoan toan sau
qué trinh trich ly [10].

3.4. Khoi lwong miu thu dwoc qua cac diéu Kién
trich ly khac nhau

Khéi lugng mau thu duge qua cac diéu kién trich
ly khac nhau dugc trinh bay ¢ bang 1.

Bdng I: Khi lwong mau suberin thu duge ¢ cac diéu kién trich ly khac nhau

Thoi gian dun, h 7 8 9 10 11 12
Phuong phap 1 0,257 0,280 0,303 0,398 0,553 0,638
Phuong phap 2 0,350 0,396 0,443 0,531 1,281 1,453

Két qua cho thay: giam khi ting thoi gian dun tir 11 gio 1én 12 gio

Phuo‘ng phép 1: khéi lugng mau thu dugc tang
dan tir 7 gid dén 10 gio. Ngoa1 ra, cac sb lidu con
cho thiy co su gia ting dot bién cua khéi lugng mau
thu dugc khi tang thoi gian dun tir 10 gio [én 11 gio
(ting 38,945 % vé khoi lugng) va su gia ting nay
bét dau suy giam khi ting thoi gian dun tir 11 gio 1én
12 gios (tang 15,371 % vé khéi lugng).

Phuong phap 2: khéi luong mau thu dugc tang
dan tir 7 gio dén 10 gio. Ngoai ra, cac s6 lidu con
cho thiy co su gia ting dot bién cua khéi lugng mau
thu dugc khi tang thoi gian dun tir 10 gio [én 11 gio
(ting 141,243 % vé khoi luong) va ciing twong tu
nhu phuong phép 1, su gia ting nay bat diu suy

(ting 13,427 % vé khdi lugng). Tir d6, c6 thé két
luan:

Khéi lugng méau thu duge qua qua trinh trich ly
tang dan theo thoi gian & ca phuong phap 1 va 2, do
khi ting thoi gian dun thi luong tap chat bi hoa tan
bang dung méi s& ting dan dén lwong miu thu duoc
s€ tang.

Khdi lwong miu thu duogc bang phuong phap 2
nhiéu hon phuong phap 1. Do 6 phuong phap 1, mau
chi dwoc dun bing dung dich NaOH 18 %. Con o
phuong phap 2, mau duoc xir Iy bang hdn hop dung
moi ethanol va nudc theo ty 1¢ 50:50 sau do6 dun
bang dung dich NaOH 18 %. Ta c6 thé thdy, dung
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mdi dugce s dung & phuong phap 1 chi hoa tan duoc
nhitng chét c6 tinh chét phan cuyc manh, con phuong
phéap 2 do str dung hé dung moi etanol: nudc va sau
d6 1a NaOH nén c6 thé hoa tan dwoc nhirng chét co
tinh phan cuc yéu 1an nhiig chit ¢ tinh phan cuc
manh.

Oca2 phuong phap 1 va phuong phap 2 déu c6
su gia tang dot bién vé khdi lugng mau thu duoc khi
tang thoi gian dun tor 10 gio 1én 11 gid. Nguyén
nhan 1a do khi thoi gian dun tir 11 gio tro di, 16p té
bao & thanh t& bao so cip bi pha v& vi miu di nhan
du nhiét nang can thiét. Tir d6, suberin bén trong dé
thot ra bén ngoai hon. O nhimng giai doan thanh té
bao chua bi pha v&, tuong Gng voi thoi gian dun
thap hon 11 gio, suberin chi co thé tham thau rat it ra
ngoai thong qua céc 15 rdng trén thanh té bao.

3.5. Khdo sat sy phan tan cta suberin trong cac
loai dau

Suberin thu dugc 1an lugt duoc phan tan trong

dau olive, dau silicone va dau dau nanh. Két qua
khao sat dugc trinh bay ¢ hinh 3.

@ O ©

Hinh 3: Su phan tan cta suberin trong (a) dau olive;
(b) dau silicone; (c) dau dau nanh

Két qua ¢ hinh 3 cho thdy suberin phan tan t6t
trong dau olive hon cac loai khac. Trong diu
silicone va dau dau nanh, suberin két tu va léng
xudng. Vi vy, dau olive dugc chon dé khao sat anh
hudng cla dau, suberin 1én do toe va do chay cua
muec.

3.6 Khao sat anh hwéng ciia suberin lén d¢ toe
clia mue

Trudce khi khao sat anh hudng cua suberin 1€n do
toe ciia muc, bai bao khao sat anh hudng cia dau lén
do toe cia myc. Két qua duoc trinh bay & bang 2.

Két qua & bang 2 cho thy viéc thém 5 % dau
olive khong anh huéng dang ké dén do toe cua muec,
do viy khong anh huong dang ké dén do nhot cua
muc in.

Bang 3 trinh bay két qua do do toe ciia muc khi

Van Pham DPan Thuy va cong su

thém suberin vao vé6i cac ty 18 vé khdi luong khac
nhau.

Bdang 2: So sanh d6 toe cua muc trudce va
sau khi thém 5% dau olive

Dl DZ Dz.DIl
(mm) | (mm)
2 3 1,50
Muc 2 3 1,50 1,52
2 31 1,55
Muc 3,4 5,2 1,53
+ dau 2,8 4,3 1,54 1,53
olive 1,9 2,9 1,53

Trong do, Dy, D, 1a dudng kinh giot myc trudce va sau khi
dat vat nang 1€n lam kinh.

Bdng 3: So sanh d¢ toe cia myc trudc va
sau khi thém suberin véi cac ty 1¢ khac nhau

% D1 D2

-1
Suberin | (mm) | (mm) DD
1,6 2,6 1,63 1,61
1 2 3,2 1,60
3 4,8 1,60
4 6,6 1,65 1,66
2 3 5 1,67
3 5 1,67
2 3,4 1,7 1,68
3 3 5 1,67
2.4 4 1,67
2,5 4,2 1,68
4 3 51 1,70 1,69
3 5,1 1,70
2,5 4,2 1,68
5 3 5,1 1,70 1,69
2 3,4 1,70

Két qua do d¢ toe dugc trinh bay ¢ hinh 4.

Két qua thuc nghiém chimg t6 khi thém hé gdom
suberin va dau olive (5 % khdi luong) vao myc in
offset véi ty 1& vé khoi luong ting dan tir 1 % dén 4
%, do toe cua muc in tang dan, nhung khong tang
theo dudng tuyén tinh va bit diu c6 xu hudéng giam
khi tang ty 1& suberin 1én 5 %. Qua do, c6 thé thiy
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d6 toe cua myc in s€ dat gia tri toi vu khi thém 4 %
suberin vao muec in.

1.70 4 { E §
Do 1.65- $
toe
cua
1.60 {
muc
1.55
T T T T T 1
0 1 2 3 4 5

Ti 1é phan trdm khéi lwong suberin trong mue

Hinh 4: Anh hudng cua ti 1¢ suberin 1én do toe ciia
muec in offset

3.7. Khao sat anh hwéng ciia suberin 1€n dd chay
cliia mue

b§ chdy cia myc in trudc va sau khi thém
suberin & ty 1& vé& khdi luong lan luot 14 1% va 4%
trong 2 gio & cung diéu kién nhiét d6 va d6 am duoc
trinh bay & bang 4 va hinh 5.

0% suberin“

( lllii:l.lli”:ﬁli
' 1 :

1% subeniin

1A ———
Hinh 5: Két qua do do chay cta muc in véi
cac ti 1€ phan tram khac nhau cta suberin

Khao sat cdc diéu kién trich ly...

Bang 4: DG chay cua myc in thay doi
theo ndng do suberin

Ty 1€ suberin

(%) 0 1 4
Quing dudng 6 13 17
chay (mm)

Két qua do do chay (bang 4 va hinh 5) di khang
dinh d¢ chay cua myc in ting khi ham lugng suberin
dugc bo sung vao muec in ting. Cu thé, khi khong ¢
mat suberin, hé gém muc in offset va dau olive 5%
vé khéi luong) chi chay duge 6 mm trong 2 gio. Khi
thém hé gdm suberin va dau olive vao muc in offset
voi ty 18 1 % va 4 % (vé khdi lugng) do chay cia
muc ting 1én lan luot 1a 13 mm (tang 2,167 l?m) va
17 mm (ting 2,833 lan). Cac két qua trén 1a do khi
thém hé gém suberin va dau olive vao muc thi gidi
han chay ciia hé s& giam, din dén kha ning chay cua
hé s€ tang.

Cac két qua do do toe va do do chay cuia myc in
khang dinh suberin giy nén cic anh huong tich cuc
dén mot sd tinh chit cia muc. Cu thé, viéc thém
suberin vao s€ lam tiang do toe va tang do chay cua
muc, qua do lam giam d6 nhot va ting kha nang
chay cta myc. Ty I¢ suberin tdi wu duoc thém vao
muc & khoang 4 % khdi luong.

4. KET LUAN

Nghién clru nay da trich ly thanh cong suberin tur
cac ban. San phém suberin thu dugc tir cac ban da
mang lai anh huong tich cuc dén tinh chét cia muc
in offset. Cu thé, viéc thém suberin vao s& lam ting
d6 toe va tang do chay ctia muc, qua do lam giam do
nhot va tang kha nang chay cua myc. Ty 1€ suberin
t6i wu dugc thém vao muc & khoang 4 % khdi luong.

Nghién ctru d@ md hudng nghién ctru cho viée
san xudt myc in offset than thién v6i moi truong hon
so voi cac loai muc in offset cil, tir d6 tién t6i viéc
giam dan su phu thudc vao cac loai nguyén li€u co
ngudn gbc hoa thach. Nhiing két qua dat duoc tir
nghién ctru ndy, cho thay sy thanh cong ban dau cia
viéc trich ly suberin va ung dung lam chat phu gia
cho muc 13 co sé 1y thuyét méi cho cac cong tac
nghién ctru sau hon vé cai tién chat lwong muc in
offset.

Loi cam on. NhOm tdc gia xin gui loi cam on sdu
sdc den Truong Dai hoc Can Tho da ho tro kinh phi
cho nghién curu nay.
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