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Tom tat

Nghién cau sir dung nano bac dé cai thién tinh chat co 1i, tinh ki nudc va hoat tinh
khang khuan cua mang PVA/D-glucose/Agar. Mang hdn hop duoc tong hop bang

phuong phap d6 mang. Két qua ATR-FTIR cho thay khong cé sy twong tac hda hoc

giita nano bac véi cac thanh phan polymer trong mang, vi vay do tan va do truong
cia mang PVA/D-glucose/Agar khdng bi anh huong khi két hop véi nano bac. Pic
biét, nhd hoat tinh khang khuan ting, mang két hop nano bac ht:a hen tiém ning tng

dung Ién trong bao quan thyc pham.
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1 Gidi thiéu

Poly (vinyl alcohol) (PVA) la mét hop chat cao phéan
ti, dwgc hinh thanh tir phan (ng polymer héa céac hop
chat vinyl. PVA ¢6 nhiéu dic tinh ndi troi c6 kha ning
phan huy sinh hoc, tinh twong hop sinh hoc cao,
khéng c6 doc tinh va khi da dugc khdu mach mang
mong thi ¢6 nhitng tinh chat co hoc wu viét nhu c6
tinh nang co - li tot, c6 d6 tham nwdc va khi oxi cao.
Tuy nhién, do c6 nhiéu nhém hydroxyl trong mach
phéan tir nén PVA kha nhay vai cac phan tir nudc, lam
giam mot s6 dic tinh cua PVA, dan dén han ché viéc
str dung trong nhiéu linh vuc [1,2]. Cho dén nay, c6
rat nhiéu phuong phép bién tinh khac nhau da va dang
duoc dé xuat, chang han, ding cac tac nhan vat Ii hoic
hoa hoc dé tién hanh khau mang PVA nham cai thién
nhiing tinh chét dac biét nhu kha ning khang oxi hda,
khang khuan va tinh chit co li cia mang PVA. Trudc
day, nhom tac gia da két hop thanh cong D-glucose va
Agar vao mang PVA va tng dung trong loai bé mau
thuéc nhudém [3].

Hat nano bac (AgNPs) c6 dang ciu, kich thudc tir
(1 =+ 100) nm, c6 dién tich bé mat riéng va hiéu img bé
mat rat Ién. AgNPs va cac hop chét cua bac thé hién

tinh doc dbi voi vi khuan, virus, tao va nam. Tuy
nhién, khac véi cac kim loai nang khac (chi, thuy
ngan,...), bac khdng thé hién tinh doc dbi véi con
ngudi. AgNPs ¢6 kha ning phan tan 6n dinh trong céc
loai dung méi khac nhau (trong ca cac dung méi phan
cuc va khdng phan cuc). Ngoai ra, AgNPs c6 do bén
hoa hoc cao, khdng bi bién d6i dudi tac dung cua anh
sang va cac tac nhan oxi hoa khtr thong thuong. Chinh
Vi vay, gan ddy AgNPs di duoc cac nha nghién cau
dic biét quan tdm va két hop vao cac vt liéu cho tng
dung biang b6 vét thuong boi tinh khang khuan ciing
nhu kha nang cai thién tinh chét co 1i. Dién hinh nhu
két hop AgNPs vao mang PVA/bacterial
nanocellulose bién tinh gidp cai thién d¢ dan dai va uc
ché su phat trién cua vi khuan E. coli [4], twong tu khi
két hop AgNPs vao PVA/CS gilp cai thién do bén
kéo ciing nhu ting kha niang khang khuan E. coli, S.
aureus [5,6], két hop AgNPs vao mang PVA cho cac
ng dung dong goi thuc pham khang khuan, két qua
cho thiy vat liéu c6 kha nang uc ché cac vi sinh vat
trén trai cay trong 10 ngay ¢ nhiét d6 phong [7]. Do
d6, trong nghién ctru ndy, ching toi két hop AgNPs
vao mang PVA/D-glucose/Agar nham cai thién kha
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ning khang khuén ciing nhu tinh chét co li cua mang
tao thanh.

2 Thuc nghiém

2.1 Hoa chat

Poly (vinyl alcohol) (M = 160 g/mol, d6 thuy phén
(86,5 = 89,0) %), va D-(+)-Glucose monohydrate
(CeH1,06.H,0) la san pham thuoc Cong ty HIMEDIA,
An Do. Agarose power dugc cung cip bai Cong ty
VWR BHD Prolabo Chemicals, Singapore. Ethanol (>
99,5 % purity) dwoc cung cap tr Cong ty VN-
Chemsol, Viét Nam. Dung dich bac (1 000 ppm) duoc
cung cap tir Cong ty DKSH, Viét Nam.

2.2 Phuong phap ché tao mang

Mang PVA/D-glucose/Agar dugc tong hop theo quy
trinh dwoc bdo céo trong nghién ciru trudc caa nhém
ching t6i [3]. Trong nghién ctu hién tai, ching toi
phdi tron AgNPs & cac nong do khac nhau vao mang
PVA/D-glucose/Agar theo ti 1€ PVAD-glucose/agar
da t6i uu trong nghién ctru trude dé cung cap hoat tinh
khang khuin cho mang thu dwgc, phd hop cho tng
dung bao gdi ndng san. Hon hop cua dung dich PVA
3 % (w/v), Agar 1 % (w/v) va D-glucose 1 % (w/v)
duoc khuay lién tuc trong vong 1 gio dé thu duogc
dung dich polymer dong nhét. Sau d6, 30 % glycerol
(v/v) duoc thém vao hdn hop tao mang nhu mot chat
hoa déo va hdn hop dugc khudy trong 1 gio. Trong
giai doan sau, dung dich tao mang (PDA) dugc li tdm
dé loai bo bot khi va can ban. Dung dich nano bac,
duoc thém vao dung dich tao mang vai ti 1€ 0,2 % +
0,6 % (W/w) so véi khdi luong PVA, duogc viét tat
twong tng la PDA-AgNPs-0,2, PDA-AgNPs-0,4, va
PDA-AgNPs-0,6. Khudy siéu &m hén hop 30 phit &
60 °C dé dung dich nano bac dwgc phan tan déu.
Mang duoc do trong dia petri nhwa, duong kinh 90
mm va sy khd & 45 °C trong 48 gio. Sau khi siy kho,
mang dugc tach khoi dia va bao quan ¢ 25 °C trong
binh hat am.

2.3 Phuong phap danh gia ciu trdc mang

Su tuong tac cua nano bac 1én cac nhdm chuc trong
thanh phan mang duoc xac dinh bang pho hong ngoai
phan xa toan phan tit dan (ATR - FT-IR) va dugc do
trong khoang (500 + 4 000) cm™ trén may FT/IR 4700
type A. Tinh chat co 1i gdm do bén kéo va do dan dai
tai diém dut cua mang duoc kiém tra theo tiéu chuan
ASTM — D882 trén may Universal Testing Machine —
YMH 4202.
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2.4 Phuong phap danh gia do tan, do truwong, tinh ua
nudc va ki nwrdc cia mang

Dé danh gia ban chit wa nude/ki nuéc cia mang, goc
tham w6t cua giot nudc khi tiép xic véi bé mat mang
dugc thyuc hién trén méay do quang ké Theta (thiét bi
KSV, Mi). Viéc xac dinh d6 tan, do truong cua mang
dugc thuc hién theo phuong phap dugc bdo céo bai
Mittal va cong su [8] v&i mot sé thay ddi nho. Mang
duoc cat thanh hinh vudng c6 canh (2,5 x 2,5) cm, sau
d6 cac mau mang duoc say khd & 50 °C trong 24 gid
thu duoc khdi lwong khoé ban dau (M,). Tiép theo
ngam cac mau mang trong 30 mL nudc trong vong 24
gio. Sau 24 gio, luong nudc con lai duoc loai bo, cac
mau mang duoc say khd (M,). Mang duoc siy kho
trong ta siy ¢ 50 °C trong 24 gio dé xac dinh khoi
lwong kho cudi cung (Ms).

M, — M
Do tan (%) = (11\/[73) x 100 1)
1

M, — M,)
M

bo trwong (%) = x 100 2)

1

2.5. Phuong phap danh gia kha ning khang khuén

Kha ning khang khuan cua mang duoc xac dinh bang
phuong phap khuéch tan dia thach theo Bektas Tepe
va cong su [9] véi mot sb bién tinh nho. Céac chang vi
sinh vat thir nghiém (Staphylococcus aureus NRRL B-
313, Pseudomonas aeruginosa NRRL B-14781, va
Escherichia coli NRRL B-409) dwoc chuan bi, moi
truong thach thuong, dia petri khir tring, con, cac
dung cu trai khuan. Mang duoc cét thanh hinh vudng
canh (1 x 1) cm, sau d6 dat I&n bé mit thach da trai
khuan (sir dung 100 pL khuan 2 x 10° CFU/mL), sau
d6 u ¢ 37 °C trong 24 gid. Cudi ciing, mau duoc lay ra
do duong kinh vong khang hinh thanh trén bé mat
thach theo don vi mm. Tat ca mau duoc thuc hién 2
lan d¢ lay gia tri trung binh va sai sd.

3 Két qua va thao luan

3.1 Anh mang

Hinh anh cua mang duoc trinh bay qua Hinh 1. Két
qua cho thdy mang PDA trong suét, bong loang,
phing va co do truyén qua tét khi thdy dwoc nhitng
doan chit bén dudi mang. Mang PDA két hop voi
nano bac c6 mau vang ting dan dén dam khi ting ham
luvong nano bac 0,2 %, 0,4 % va 0,6 % (w/v) trong
mang hdn hop nhung van giit duge do bong so voi
mau PDA ban dau.
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Hinh 1 Anh mang a) PDA, b) PDA-AgNPs-0,2,
c) PDA-AgNPs-0,4 va d) PDA-AgNPs-0,6

3.2 Phan tich quang phé hong ngoai

Phuong phap ATR-FTIR dugc sir dung dé nhan dién
cac nhém chirc trén bé mat va xac dinh tuong tac co
thé c6 giira cac thanh phan trong mang hdn hop. Mang
PVA thé hién cac dinh dic trung tai viing s6 séng
3269 cm™ dic trung cho nhom -OH duoc hinh thanh
boi cac nhom hydroxyl va nuéc, 2 938 cm™ dic trung
cho su dao dong gitta C-H cta nhém -CH,, 1 718 cm’
' 1635 cm™ dic trung cho dao dong C=0 cua nhém
vinyl acetate cua PVA, su dao ddéng cua peak
1 245 cm™ thé hién dic trung cua lién két C-H trong
phan ta, 1 035 cm™ thé hién su dao dong cua C-O
trong nhanh ancol. Khi két hop Agar va D-glucose
vao PVA, chan cia nhém -OH mé& rong va cuong do
ciia nhém -OH ting (3 000 + 3 500) cm™. Ngoai ra,
cuong d6 peak ¢ 1 718 cm™ véi dao dong cua C=0
giam dang ké, diéu nay cho thay tuong tac hydrogen
gitra PVA, Agar, D-glucose va Glycerol [10]. Su dich
chuyén peak & 1 100 cm™ sang peak 1 035 cm™ tuong
ung vai dao dong C-O-O-H cua nhom cacboxyl, lién
két O-H cua vong phenol va lién két C-O cua mach
ancol [11]. So véi mang PDA, pho ATR-FTIR cua
mang PDA két hop véi nano bac khong cé su thay doi
vé cudng d6 va su dich chuyén peak so véi phd PDA
va vi vay cd thé thiy khong co su twong tac giita PDA
VGi nano bac trong cau tric mang. Két qua tuong tng
cua Sarwar [12] va cong su chi ra rang viéc bd sung
AgNPs khdng c6 anh huéng dén ciu tric cia mang
PVA/nanocellulose.

Pé truyén qua (a.u.)

1092 %

1035
ZSbO ' 20b0 ' leO 10b0
S6 song (cm)
Hinh 2 Phé ATR-FTIR ciia a) PVA, b) PDA,
c) PDA-AgNPs-0,2, d) PDA-AgNPs-0,4
va e) PDA-AgNPs-0,6

3.3 Tinh chat co 1i cia mang

Tinh chit co li cia mang dugc danh gia thong qua do
bén kéo va d6 dan dai tai diém dut va duoc quan st
trong Bang 1. Két qua cho thiy d¢ bén kéo va do dan
dai tai diém dut twong ng ciia mang PDA 1a (7,49
0,45) MPa va (179,59 + 5,74) %. Khi két hop voi
nano bac, dd bén kéo va d6 dan dai tai diém dat cua
mang tang. Diéu nay c6 thé 1a do AgNPs dong vai tro
chat don gia cudng cho polymer nén d6 bén kéo
tang, 46 dan dai ting din dén sy gia ting d6 sap xép
O trat tu cua PDA sau khi thém nano bac hoic do su
hinh thanh lién két hydro, twong tac gitra AgNPs va
polymer. Sy gia ting twong tu Vé gia tri d6 bén kéo
va dan dai khi dirt ciing duoc tim thay trong nghién
citu két hop AgNPs vao PVA/nano-cellulose cua
Sarwar va cong su [12].

4000 3500 3000

Bang 1 Tinh chat co 1i cia mang PDA va PDA két hop voi
nano bac

Do bén kéo | Po dan dai tai

(MPa) diém dit (%)

PDA 749+0,45 | 179,59 +5,74
PDA-AgNPs-0,2 | 11,16 +0,83 | 170,29 + 6,86
PDA-AgNPs-0,4 | 12,09+0,28 | 237,12 +5,56
PDA-AgNPs-0,6 | 12,08 +£0,37 | 300,24 + 22,22

3.4 Tinh va nudc/ki nudc, d6 tan, do truong ctia mang
G6c tham w6t 1a mot théng sé dé xac dinh tinh chat ki
nude va wa nudc cia bé mat vat liéu. Géc tham w6t
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cang nho thi tinh wa nuéc cang cao. Su thay doi goc
thim w6t theo thoi gian dugc quan sat trong Hinh 3.
Khi thém agar va D-glucose, goc tham wét cua mang
PDA giam so v6i mang PVA.
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Thoi gian (s)
Hinh 3 Gdc tham w6t cua mang

Khi thém nano bac vao mang, goc thdm uét ting dan
theo ndng d6 0,2 % + 0,6 % (w/v), diéu nay c6 thé do
su phan bd cua nano bac trén bé mat mang 1am cho bé
mat mang nham va tré nén ki nuéc hon. Nhu vay, su
két hop cua nano bac da cai thién tinh ki nudc trén bé
mat mang PVA/D-glucose/Agar.

Do treong ctia mang duoc cho la kha nang tuong tac
v6i phan tir nuéc va gitr nudc trong cau tric caa nén
polymer, trong khi d6 tan 14 ti & cua céc thanh phan
ran trong mang sau khi ngdm mang trong nuéc. Tir
két qua Bang 2 c6 thé thdy do tan cua mang han hop
khong thay ddi nhiéu sau khi két hop nano bac vao
PDA. Trong khi d6 truong ting nhe khi két hgp nano
bac vao mang hén hop.

3.5 Hoat tinh khang khuan cia mang

Két qua khang khuan (Hinh 4) cho thiy mang PDA
khéng c6 kha nang khang khuan. Khi thém nano bac,
duong kinh khang khuan cia mang ting 1én tuong
g véi ndng d6 (0,2 + 0,6) % w/v va kha ning khang
manh nhat ddi voi ching Pseudomonas aeruginosa
sau d6 1a Escherichia coli va cudi cung la
Staphylococcus aureus, chiing té6 kha nang khéang
khuan cua nano bac véi Gram am tét hon véi so Voi
Gram dwong. Cu thé duong kinh khang khuan cua
mang PDA két hop véi nano bac nong do (0,2; 0,4 va
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0,6) % w/v lan luot 1a (13,0 + 0,0) mm, (17,0 + 0,0)
mm va (18,0 + 05) mm ddéi véi Pseudomonas
aeruginosa, va dbi véi khuan Staphylococcus aureus
duong kinh khang khuan lan luot 12 (0,0 £ 0,0) mm,
(13,8 £ 0,4) mm va (15,3 + 0,4 mm). Piéu nay duoc
giai thich do vi khuan Gram am c6 mang ngoai tich
dién am véi 16p peptidoglycan mong dé dang cho
nano bac xam nhap vao bén trong [13]. Trong khi véi
vi khuan Gram dwong, nano bac cho hoat tinh khang
khuan yéu hon, diéu nay c6 thé Ia do thanh té bao cua
vi khuin Gram duong day hon thanh té bao cua vi
khuan Gram am [12].

Pseudomonas | Escherichia coli
aeruginosa (-) ()

@ ..

Staphylococcus
aureus (+)

PDA

PDA-
AgNPs-
0,2

PDA-
AgNPs-
0,4

PDA-
AgNPs-
0,6

Hinh 4 Hinh anh khang khuan cia mang PDA,
PDA-AgNPs-0,2, PDA-AgNPs-0,4 va PDA-AgNPs-0,6

4 Két luan

Nhiing két qua thu dwoc cho thiy mang PVA/D-
glucose/Agar két hop véi nano bac di duoc thu
nghiém thanh céng. Su két hgp nano bac di cai thién
dugc dang ké tinh chat co i, tinh ki nudc va hoat tinh
khang khuan cia mang PVA/D-glucose/Agar. Két qua
SEM cho thidy mang tao thanh cé su hién dién cua
nano bac trén bé mat. Cac két qua ATR-FTIR ciing
chi ra viéc thém nano bac khdng lam anh huéng dén
lién két giira cac thanh phan PVA, Agar, D-glucose va
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nano bac. Vi vdy khong lam thay déi do tan, do mot ung cir vién phu hop cho ung dung bao quan
truong ctia mang. Tuy nhién, hoat tinh khang khuan ndng san.

cua mang PVA/D-glucose/Agar dugc cai thién dang

ké véi su két hop ctiia nano bac, do d6 mang tao thanh | 4i cdm on

dap mg dugc f]hme tinh chat quan trong cua mang Nghién ctru duoc tai trg boi Quy Phat trién Khoa hoc
bao goi thuc pham. Dya vao kha nang khang khuan va  va Cong ngh¢ - Dai hoc Nguyén Tat Thanh, dé tai ma
tinh chat co li tot, mang PDA-AgNPs-0,2 dugc xem la s6 20210.01.18 /HD-NCKH.
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Effect of silver nanoparticles on the characteristic and properties of PVA/D-glucose/Agar film

Nguyen Thi Thuong’, Pham Tran Bao Tran
NTT Hi-Tech Institute, Nguyen Tat Thanh University
“nthithuong@ntt.edu.vn

Abstract In present work, we introduced silver nanoparticles (AgNPs) into PVA/D-glucose/Agar film for the
purpose of enhancing mechanical behavior, hydrophobicity, and antibacterial activity of the resultant film. The
PVA/D-glucose/Agar films loading AgNPs were prepared via facile casting method. The ATR-FTIR results
demonstrated no chemical interaction between AgNPs and polymer component formulated in films and thus, the
swelling degree and solubility of resulting film was not affected by the addition of AgNPs. More importantly, the
antibacterial activity of film with loading AgNPs was significantly revitalized and therefore it is a potentially
promising material ideally suitable for food packaging application.

Keywords Poly (vinyl alcohol), Agar, D-glucose, silver nanoparticles, and antibacterial film
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Tay mau dich chiét tir qua Bs hon (Sapindus saponaria L.)
ung dung trong san xuat cac san pham tay rua
Pham Hoang Danh’, Nguy&n Dinh Phuc, Nguyén Tir Thuc Hugé

Khoa Ki thuat Thuc pham va Méi truong, Pai hoc Nguyén T4t Thanh
“phdanh@ntt.edu.vn

Tom tat
Qua bd hon tir xa xua dd duoc st dung 1am chét tdy rira va saponin trong qua bd hon ~ Nhan 28.12.2020
déng vai trd nhu mot chat hoat dong bé mit tw nhién. Tuy nhién, dich chiét thuong co  Puoc duyét 25.03.2021
mau vang nu dén nau den nén han ché kha ning tng dung cua né trong mot sé san  COngbo  09.04.2021
pham tay rira. Nham cai thién mau sic cua dich chiét, hydrogen peroxide dugc sir
dung nhu mot chét tdy mau. Trong nghién ciru ndy, qua bd hon tach hat dwoc siy khd
va gia nho. Sau d6 trich li trong ethanol-nuéc (11). Ti 1€ nguyén liéu/dung méi la 110
(g/mL) Hon hop duoc khudy tron & nhiét do phong trong 6 gic‘y Ma tran truc giao Lo
(34) gom 9 thi nghlem duoc ap dung dé toi wu hoa cac yéu td anh huong Ién qua trinh
tdy mau nhu nong d6 hydrogen peroxide, nhiét do, thoi gian va pH. Két qua thu dugc  Tur khda
ti 1& tiy mau dat 91,73 % va ham lugng saponin hao hut 1a 6,47 % & ndéng d6  tdy mau, bd hon,
hydrogen peroxide 6 %, nhiét do 80 °C, thoi gian 80 phit va pH = 8. san pham tay rira.
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1 Gi¢i thiéu Mondal clng cong sy ciing nghién ciu mot s6 hé
dung méi dé chiét xuét saponin tir vé qua bd hon & ti
18 ran/long 110 (g/mL). Sau khi loc va li tam d¢é loai
bé can ran, dich chiét dwoc xur Ii véi vanilin va acid
sulfuric dé xac dinh ham lugng saponin. Hiéu suat thu
dugc khi trich li voi nudc, ethanol tuyét dbi, ethanol -
nuée (50 % thé tich), diethyl ete va methanol lan luot
la (69, 68, 77, 32 va 44) % [2].

Céc nghién cau hda thuc vat cua chi bd hon di xac
dinh duoc hon 103 hop chat, bao gdom flavonoid,
triterpenoids, glycoside, carbohydrate, acid béo,
phenol va saponin. Trong sé céc hop chit nay,
saponin triterpenoid cua oleanane, dammarane va
tirucullane dwoc coi 1a nhém hop chét ¢ hoat tinh
sinh hoc [3].

Dé dinh lugng saponin c6 trong dich chiét, c6 thé s
dung phwong phap sic ki long hiéu ning cao (HPLC),
vanilin-sulfuric va antimon pentachlorua. Pic diém
cu trdc cua saponin (peak chinh trong sic ki db

Tir hang trdim nam trudc, & Viét Nam bd hon da duoc
sir dung dé goi dau, giat quan 4o,... Saponin cd trong
bd hon 1a mot hop chit cé tinh tao bot va c6 kha ning
lam sach nhu cac san pham tay ria thong thuong. Tuy
nhién, do c¢6 mau nau sam ty nhién, qua bd hon it
dugc wa dung. Viéc tdy mau dich chiét gidp ting gia
tri cam quan, phd hop véi thi hiéu cua nguoi tiéu
dung.

Céc nghién ciu vé diéu kién chiét xuat saponin tir qua
b hon da dugc thyc hién tir nhidu nam trude day. Két
qua nghién ciu cua Kose va Bayraktar cho thiy do
phan cyc cua dung mdi anh huong dén higu suat cua
qua trinh chiét. Hiéu suat thu dugc khoang (44 + 78) %
déi voi cac dung moéi khac nhau. O ti I& ran/long 110
(9/mL), hiéu suit cao nhét thu duoc 1a 78,1 % trong
dung dich ethanol-nudc (50 % thé tich). Ti 18 ran/long
120 (g/mL) cho hiéu sut giam rd rét [1].
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HPLC) dugc xac dinh bing quang phd LC/MS/MS,
'H va *C NMR. Dién tich cua peak chinh trén sic ki
dd HPLC va gia tri 6 hip thu cua hai phép so mau
duoc ghi lai va so sanh véi duong chuan duoc xay
dung bang dung dich saponin trong nuéc. Két qua cho
thiy phan tich HPLC cung cip cac gia tri chinh xéac
hon hai phép so mau con lai [4].

Wang va cong su d toi uu hoa qua trinh tdy mau dich
chiét bd hon sir dung hydrogen peroxide. Trong do,
nong do hydrogen peroxide, thoi gian, nhiét ¢ va pH
dugc coi 1a nhitng yéu t6 quan trong nhat. Ti I& khir
mau va ham lugng saponin téng dugc sir dung lam chi
s6 dé danh gia cac thong sé anh huong. Két qua cho
thiy dé ham luong saponin giam dén muac chap nhan
dugc (< 20 %) nén sir dung nhiét d6 va nong do cao.
Thoi gian it anh huong dén qué trinh khir mau. Diéu
kién t6i uu thu dugc la hydrogen peroxide 2,5 %,
nhiét d6 80 °C, thoi gian 80 phit va pH = 6. O diéu
kién nay, ti Ié khir mau dat 89,5 % va ham lugng
saponin ton that 1a 17,8 % [5].

Ngoai ra, than hoat tinh ciing duoc sir dung dé tay
mau dich chiét acid hydroxycitric (HCA), thu nhan
bang cach nau nhir nguyén liéu vo qua bta khd véi
nuéc [6]. Cong doan tay mau dich chiét 1-HCA dat
hiéu qua cao khi tién hanh tach pectin tir dich chiét 1-
HCA ra trudc. Qué trinh tdy mau yéu cau tron déu
luong than hoat tinh véi khéi lwong (8 + 12) % dich
chiét - twong ung (24 +36) % nguyén liéu ban dau,
duy tri nhiét 6 tay mau 70 °C, khudy tron trong thoi
gian 10 phat, dé yén thém 20 phdt, loc va thu nhan
dich chiét 2-HCA. Dich chiét 2-HCA trong subt, gan
nhu khong mau, dugc sir dung dé tao ra cac san pham
giam béo. Sau cong doan tdy mau, thu hoi va tién
hanh tai sinh than hoat tinh bang nhiét. Than hoat tinh
sau qué trinh tai sinh c6 chi s6 hap phu I, khoang
(253 + 275) mg/g, dat khoang (80 + 87) % chi s6 hap
phu I, cua than hoat tinh ngoai thi truong [6].

Mic du di c6 nhiéu cong trinh nghién ctru vé khir mau
dich chiét trén thé gioi, nhung tai Viét Nam khir mau
dich chiét tir qua bo hon van con kha méi mé. Vi vay,
muc tiéu caa nghién ctu 1a tao ra dich chiét bd hon
khong mau, ham lugng saponin hao hut khong dang
ké. Nghién ciu ndy gop phan tan dung ngudn nguyén
lieu bd hon ddi dao tai Viét Nam, nang cao stc canh
tranh cho cac san pham tay rua tir bd hon va mang lai
hiéu qua kinh té cho nguoi ndng dan.
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2 Nguyén li¢u va phuong phap

2.1 Nguyén liéu

Qua bd hon khé da tach hat dugc mua & thi tran K'ba,
huyén K'bang, tinh Gia Lai. Cac hoa chat H,SO,
(95 = 98) %, HCI (36 = 38 %), NaOH (96 %), vanilin
(98 %), H,0, (30 %), con tuyét dbi (99,7 %) va acid
oleanolic (97 %) c6 xuét xi Trung Qudc.

2.2 quy trinh tdy mau dich chiét bo hon

Qua bd hon (da tach hat va siy kho) dugc dem di gia
nhé roi tron véi hé dung mdi ethanol - nuée (11) theo
ti 16 110 (g/mL). Hon hop duoc khudy tron véi toe do
200 vong/phat lién tuc trong 6 gio ¢ nhiét 46 phong.
Sau trich li, hdn hop dugc loc thd qua ray, rdi loc tinh
qua gidy loc. 50 mL dich chiét dwgc tron véi 50 mL
dung dich H,0, réi tién hanh tiy mau véi cac thong s6
thay d6i nhu nong do H,0,, nhiét 4o, thoi gian va pH.
Nhiét d6 duoc duy tri trong bé didu nhiét va pH dugc
diéu chinh bang dung dich NaOH va HCI 1M. Sau
qua trinh tdy mau, c¢d quay chan khéng dich chiét dén
khéi lugng khong d6i (cd can) dé loai bo hoan toan
lwong H,0, du. Chét rin thu duoc duoc hoda tan tro lai
trong 50 mL hdn hop dung méi ban dau dé dam bao
d6 kho tuong duong, roi tién hanh xac dinh ti l¢ tay
mau va ham lugng saponin hao hut.

2.3 Phuong phap phan tich

2.3.1 Ti lé tay mau

Ti 18 tiy mau dugc danh gia dya trén viéc do do hap
thu cua dich chiét & budc song hap thu cuc dai (495
nm). Mau tring 14 nudc cat. Hidu suit cua qué trinh
tay mau (ti 1é tiy mau) duoc biéu thi bang phan trim
cua d6 giam d6 hap thu so véi dich chiét ban dau.

Ti 1¢ tdy mau (%) = (A, - A)/A, x 100 % (1)
Trong d6, A, va A lan luot 13 d6 hap thu cua dich
chiét ban dau va dich chiét sau tay mau.

2.3.2 Ham lugng saponin hao hut

Ham lugng saponin tong dugc xac dinh theo phuong
phap cua S. Hiai va cong su 0,5 mL dich chiét; 0,5 mL
dung dich vanilin 8 % va 5 mL H,SO, 72 % duoc tron
Ian va 1am lanh trong nuéc da. Sau d6, ngam hon hop
trong bé didu nhiét & 60 °C trong 10 phut rdi lay ra
[am lanh nhanh. Nudc cét (hoac ethanol) 1a mau tring
v6i thude thir cho mau vang dam. Do hip thu cyc dai
duoc ghi nhan & budc séng 527 nm [7]. Ham luong
saponin tong duoc xac dinh dua trén duong chuan voi
chat chuan 1a acid oleanolic. Ham luwong saponin mat
di dwoc biéu thi bang phan trim cua d6 giam ham
lwong saponin so vai dich chiét ban dau.
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Ham lugng saponin hao hut (%)
=(Co-C)ICox 100%  (2)

Trong d6, C, va C lan luot 1a ham lwong saponin c6
trong dich chiét ban dau va dich chiét sau tay mau.
2.3.3 Thé tich va d¢ o6n dinh bot
Phuong phap xac dinh thé tich va d6 6n dinh bot dya
trén TCVN 5817-1994, 4p dung cho nudc goi dau
dugc san xuét tir cac chat hoat dong bé mat dang hoat
tinh anion hoac khdng ion héa va mét sé phu gia.
2.3.4 Stic cing bé mit
Strc cang bé mit duoc xac dinh bing phwong phap
dém giot cho mot lugng chat long chinh xac vao éng
nho giot va dém sb giot chay ra dé xac dinh thé tich
cua mét giot. Khi giot long bam & dau dng nho giot 1a
nho vao sirc cang bé mat cua nd. Stc cing nay 16n
hon trong lugng cua ban than ndé nén nod khong roi
xuéng. Khi giot long ngay cang 16n va dén khi n6 bat
dau roi thi d6 1a thoi diém can bang giita trong lugng
va lyc cua stc cang bé mit. Do stc cang bé mit cua
chat long la c6 dinh nén thé tich mdi giot 1a nhu nhau.
Tir thé tich cua luong chit long va sé giot chay ra ta
s& tinh duoc thé tich caa mot giot long.

o = 06.(no/N).(D/Dy) 3)
Trong d6, o, va o lan luot 1a sic cing bé mat cua
nudéc cat va dung dich can do.
N, va n lan luot 12 s6 giot dém duoc cua nudc cat va
dung dich can do.
D, va D lan luot la khéi lwong riéng cua nudc cat va
dung dich can do & cung nhiét do.

3 Két qua va ban luan

3.1 Anh huong caa nong do H,0, Ién ti 1¢ tay mau
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Hinh 1 Anh huéng caa nong d6 H,0, 1én ti I¢ tay mau
Hinh 1 cho thiy nong d¢ H,O, anh huong rét I6n dén
ti 16 tdy mau. Nong do cang cao, ti 1& tdy mau cang
I6n. O nong do (1 + 5) %, ti 1é tiy mau c6 xu hudng
taing nhanh va cham dan ¢ céc nong do trén 6 %.

Chang tdi chon 5 % la nong do thich hop vi ndng do
nay dam bao ti I& tay mau trén 85 % va ham luong
saponin mat di khong nhiéu. Khao sét anh huong cia
nong d6 H,0, Ién qué trinh tdy mau cia Wang va cong
su ciing cho thay ti 1& tiy mau ti 18 thuan véi ndng do
H,0, [5].

3.2 Anh huong cua thoi gian 18n ti 1é tay mau
65
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Hinh 2 Anh hudng cua thoi gian 1én ti 1é tay mau

Thoi gian ciing 1a mot yéu té quan trong anh huong
Ién ti I tdy mau. Hinh 2 cho thay thoi gian cang dai,
qua trinh tay mau tiép tuc dién ra dén khi ti 1¢ tay mau
gan nhu khong doi. O (20 — 40) phat dau, ti 1é tiy mau
con thap do lwong H,0, chua du thoi gian dé phan
rng vai cac chat mau trong dich chiét. Tir (40 — 80)
phut ti 1€ nay tang 1én kha nhanh va sau 80 phut thi
thay d6i khong dang ké. Do d6, ching t6i chon thoi
gian thich hop 1a 80 phat. Theo Wang va céng su, thoi
gian it anh huong nhat trong 4 yéu t6 khao sat. Ti Ié
tay mau khong cao nhu mong mudn di ¢é kéo dai thoi
gian phan ng [5].

3.3 Anh huong cua nhiét do 1én ti Ié tiy mau
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Hinh 3 Anh huong caa nhiét do 18n ti 1¢ tiy mau
Nhiét d6 gop phan thac day qué trinh tdy mau duoc
nhanh hon va ciing anh huéng kha nhidu dén ti 16 tay
mau. Nhiét do cao thuc day phan tng phan Gng oxi
hoéa khu xay ra nhanh hon. Trong qua trinh nay,
hydrogen peroxide tao ra cac gc hydroxyl tu do, mot
chat oxi hoa manh, ¢d kha nang pha huy chat tao mau.
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Hinh 3 cho thiy & nhiét do (50 + 70) °C ti 18 tiy mau
tang cham. Tir (70 + 80) °C ti Ié nay ting dot ngot va
trén 80 °C thi gan nhu khong c6 su thay dbi. Pac biét, &
100 °C, dung dich s6i lam hao lwong dich chiét (giam
gan mot nira luong dich chiét ban dau). Vi vay, nhiét
d6 duogc chon thich hop 1a 80 °C. Két qua nay ciing
twong dong véi khao sét cia Wang va cong su [5].

3.4 Anh huéng caa pH 1én ti 16 tdy mau

pH déng mot vai tro tich cyc & gié tri gan 8, nhung s&
giam hiéu qua khi pH > 8. Nguyén nhan 1a khi do, téc
do phan huy gdc tu do cao hon tdc do tao gbc tu do
cua hydrogen peroxide. Két qua la qua trinh khir mau
giam. Biéu do6 Hinh 4 cho thdy ¢ pH = (4 = 6), ti Ié tay
mau tang manh. Tuy nhién, & pH = (6 + 8) ti I¢ nay
tang cham va pH > 8 co xu huéng giam dan. Tir do,
ching tdi chon pH thich hop ¢ diéu kién nay 1a 8. Thi
nghiém khao sat sy anh huong cta pH do Wang va
cong su thuc hién ciing dat ti 16 tiy mau cao nhét ¢
pH =8 [5].

100
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Ty 18 thy mau (%)

80

75
3 4 5 6 7 8 9 10 11

pH
Hinh 4 Anh hudng cua pH 18n ti 18 tdy mau

3.5 Tbi uu hoa qua trinh tdy mau bang mang truc giao
Lo

Phan tich truc giao Lg (3*) thé hién su anh huéng dong
thoi cua 4 yéu té khao sat 1én qua trinh tay mau. Toi
vu hoa gdm 9 thi nghiém, mai thi nghiém duoc lap lai
2 1an vai cac yéu té duogc ki hiéu nhu trong Bang 1.
Trong d6, nong d6 (A) chon 3 muc (4; 5 va 6) %.
Nhiét d6 (B) chon 3 muc (70, 80 va 90) °C. Thai gian
(C) chon 3 muc (60; 80 va 100) phut. B pH (D) chon
3maic 7,8vao.
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Bang 1 Phan tich két qua thi nghiém L, (3%)

e Tilgthy | N9
Miu Cac yeéu to AU saponin
hao hut
Al BJ|]C]|D (%) (%)
1 Al | B1 | C2 | D3 | 83,243 33,317
2 Al | B2 | C3 | D1 | 90,108 41,457
3 Al | B3 | C1 | D2 | 96,000 | 43,461
4 A2 | B1 | C3 | D2 | 84,108 6,955
5 A2 | B2 | C1 | D3 | 90,973 22,535
6 A2 | B3 | C2 | D1 | 96,865 51,722
7 A3 | B1 | Cl1 | D1 | 86,973 19,893
8 A3 | B2 | C2 | D2 | 91,730 6,469
9 A3 | B3 | C3 | D3 | 97,568 51,722
Ti 1é ty mau
K? 269,351 254,324 | 273,946 | 284,541
K3 270,216 272,811 | 271,838 | 271,838
K3 271,081 290,432 | 271,784 | 271,784
k3 89,78 84,77 91,32 94,85
k3 90,07 90,94 90,61 90,61
k3 90,36 96,81 90,59 90,59
R 0,58 12,04 0,72 4,25
Ham lwong saponin hao hut
K‘l’ 118,235 60,165 85,889 | 113,072
K‘z’ 91,873 70,461 58,191 56,885
K‘3’ 72,951 146,905 | 100,134 | 107,574
kP 39,41 20,06 28,63 37,69
k> 30,62 23,49 19,4 18,96
k5 24,32 48,97 3338 | 3586
R 15,09 28,91 13,98 18,73
Trong d6

K2 tong ti 1¢ tdy mau & muc i
KP téng ham lugng saponin hao hut & mac i
ki = K{/3; kP = KP/3

R* = max (k2) - min (k?)
R® = max (kP) - min (kP)

Gia tri R cho biét mac do anh huong cua cac yéu tb
Ién cac ham muc tiéu. Bang 1 cho thdy anh huéng cua
ti 16 tay mau giam dan theo thit ty B> D > C > A va
ham lugng saponin hao hutlaB >D > A > C.
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Véi ca 2 ham muc tiéu, nhiét d6 (B) la yéu t6 quyét
dinh anh huéng 18n qua trinh tdy mau. Nhiét do cang
cao s& lam tang murc do tdy mau. Tuy nhién, nhiét do
qua cao s& bat loi vé khéi lwong dich chiét. Thoi gian
it anh huong nhat dén ham lugng saponin hao hut va
nong d6 H,0, it anh hudng dén ti 18 tiy mau. Cac mau
c6 ti 1é tay mau trén 90 % gdm mau 2, 3,5, 6, 8 va 9.
Trong d6, ti 1& cao nhit dat duoc & mau 9 véi
97,568 %. Cac mau c6 ham luong saponin hao hut
duéi 10 % la mau 4 va 8. Trong d6, mau 8 cd ham
lwong saponin mét di it nhat véi 6,469 %. Vi tidu chi
ti 16 tdy mau cao va ham lwong saponin hao hut thap,
ching t6i chon mau 8 (A3B2C2D2) la mau thich hop
nhat véi cac thong sé nong do H,O, 6 %, nhiét do 80
°C, thoi gian 80 phat va pH = 8. Nhin vao két qua nay,
cac gia tri vé nhiét do va thoi gian dwoc lya chon
gidng vai két qua cia Wang va cong su [5].

3.6 Danh gia chét lwong mau tdi vu

Hinh 5 cho thiy thé tich bot sau qua trinh tdy mau
giam khoang 30 % so Vvéi dich chiét ban dau. Diéu
nay la do qua trinh tdy mau lam giam ham luong
saponin — chit tao bot ty nhién. Nhung d6 6n dinh bot
sau 3 ph(t va 5 phut giira trudc va sau tdy mau khong
c6 su khac biét I6n. Diéu d6 cho thiy bot tao thanh
khé v va kha on dinh. Két qua cia Wang va cong su
dua ra véi thé tich bot sau tdy mau cao hon so véi
truge tdy mau, khién ho ciing khong thé giai thich
duogc va can nghién ciu thém [5].
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Hinh 5 Thé tich va do 6n dinh bot cuaa dich chiét trude
va sau khi tdy mau
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Strc cang bé mit cua dich chiét sau tdy mau I6n hon
va giam dan theo ham luong saponin trong dung dich
(Hinh 6). Dich chiét bo hon chira saponin s& khién cho
lien két trong giot long tré nén yéu di va nhanh roi
xudng hon so v&i nudc. Vi saponin ¢ thé lam giam
sirc ciang bé mit nén khi pha cang loang strc cing bé
mat cta dung dich sé cang tang. Dung dich cang lodng
thi strc ciang bé mat cang gan vaoi strc cing bé mat cua
nuéc. Két qua nay twong ddng voi thi nghiém cua
Wang va cong su [5].
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Hinh 6 Sirc cang bé mat cua dich chiét truéc/sau tiy mau
4 Két luan

Trong nghién ctu nay, dich chiét tir qua b hon dwgc
khtr mau nham ting gia tri cam quan, gidp san pham
phl hop hon véi thi hiéu cua sb dong nguoi tiéu dung.
Nong d6 hydrogen peroxide, nhiét do, thoi gian va pH
dugc xem 14 nhitng yéu té quan trong anh huong Ién
qua trinh khir mau. Tdi wu héa qua trinh khir mau
dugc thyc hién nham dat ti 18 tdy mau cao va ham
lwong saponin hao hut ti thiéu. Két qua thu duoc ti 16
tay mau 91,73 % va ham luong saponin hao hut
6,47 % & diéu kién nong do hydrogen peroxide 6 %,
nhiét d6 80 °C, thoi gian 80 pht va pH = 8.

Loi cam on

Nghién ctru duoc tai trg boi Quy Phat trién Khoa hoc
va Cong nghé - Pai hoc Nguyan Tét Thanh, dé tai ma
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Decolorization for extracts from fruit of Sapindus saponaria L. applied to the manufacture of
cleaning products
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Abstract Soapberry has been used as a detergent for a long time, and saponins in soapberry act as a natural
surfactant. However, the extract is usually yellow-brown or dark-brown, limiting its applicability in some
cleaning products. Hydrogen peroxide was used as a decolorization agent to improve the color of the extract. In
this study, the seedless soapberry was dried and crushed. The mixture of ethanol-water (11) was then added. The
ratio of raw material and solvent was 110 (g/mL). The mixture was stirred at room temperature for 6 hours. The
orthogonal matrix Le (3*) consisted of 9 experiments to optimize the influence factors such as hydrogen peroxide
concentration, temperature, time, and pH. The results obtained a decolorization rate is 91.73 % and a total
saponin loss is 6.47 % at 6 % hydrogen peroxide concentration, temperature 80 °C, time 80 minutes, and pH = 8.

Keywords decolorization, soapberry, cleaning products.
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