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SUMMARY

THE EFFECT OF INGREDIENTS ON THE STABILITY OF A HANDWASHING
LIQUID CONTAINING ALOE VERA GEL

Handwashing liquid is the primary defense against microbial diseases including COVID-19. Producing
environmental-friendly ones, which means less impact on the ecosystem, is much appreciated. This
study investigated the effect of ingredients on the stability of handwashing liquid containing aloe vera
gel to provide a scientific basis for the production of environmental-friendly ones. The results show that
gel extracted directly from aloe vera leaves was not suitable to ensure the stability of handwashing
liquid. Eco-friendly surfactant cocamidopropyl betaine had almost no effect on the stability of
handwashing liquid with commercial aloe vera gel of up to 35% in 2 hours but recognizable effect after
48 hours. The supplemented thickener, carbomer, at a rate of up to 0.5% did not affect the stability of
the handwashing liquid when CAPB content was less than 5%.
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1. GIOI THIEU

St dung nudce rira tay 1a mét phuong phap bao
vé hang dau chdong lai cac bénh do vi sinh vat
bao gébm ca COVID-19. Co ché tiéu diét vi
sinh vat boi xa phong hay chat tdy rira lién
quan dén viéc 1am x40 tron mang té bdo (ua
md) cla cdc vi sinh vt va vo cua virus [1].
Nhitng thanh phan c6 thé ké dén cua nudc ria
tay bao gOm chit hoat dong bé mat
(surfactant), tac nhan diét khuén (antimicrobial
agent), chat 1am dic (thickener), chét két dinh
(binder), chét tao mau (colorant), chét tao
hwong (fragrant), chat giitr am (humectant) [2].
Trong my phim n6i chung, chit 1am dic, két
dinh, tao nhii, chat hoat dong bé mat, chit boi
tron, chét dudng, t& dugc va chit tao mang
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thuong 1a cdc polymer [3]. Polymer thudc
nhém tong hop duoc tao thanh tir cAc hoa chét
dau mo, ¢6 loi thé hon polymer ty nhién vé gia
thanh nhung lai ¢ nhling tc hai m0i trudng
va stric khoé dang chi y nhu gia tang kha nang
khang khang sinh cta cac vi sinh vat va gy
can trd cho qua trinh xur 1y nwéc thai [4]. Chinh
vi vdy, nghién ctu tng dung polymer than
thién véi moi truong dé ché tao nudc rira tay
¢ y nghia thuc tién cao.

Gel 16 hoi 1a loai polymer duoc tmg dung phd
bién trong thyc tién san xuit cac san phim mi
phim bao gdm nudc rira tay, day 1a nguyén
liéu c0 nhiéu vai trd nhu tac nhan lam ddc, két
dinh, giit 4m va diét khuan [3]. Mot sb tac gia
d4 nghién ciru vé 6n dinh gel 16 hoi trong qué



trinh ché bién va luu trir lién quan dén khu
khuan [5] va sir dung chat phu gia [6]. Tuy
vay, su On dinh gel 16 hoi trong nudc rira tay
chua dugce bao céo.
Nghién ctru nay chi trong dén anh huong cia
mot sb chat thanh phan ctia dung dich nuéc rira
tay chta gel 10 hoi dén do on dinh ciia dung
dich; tir d6 cung cip co sé khoa hoc cho viée
san xudt nudc rira tay than thién voi moi
trudng tir cac chit nay.
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u
Gel 16 hoi thuong pham, cocamidopropyl
betaine (CAPB), va carbomer 940 dugc mua
tai Cong ty C6 phan hoa chit Thang Long véi
cac thong s6 thuc duge xdc dinh nhu trong
Béang 1.
CAPB la chét hoat dong bé mat nhe duge san
xuét tir dau dira, khong bi han ché sir dung theo
bét ky cach nao theo quy dinh quan Iy cac san
pham m¥ pham tai Lién minh chau Au [7].
Carbomer 1a mét polymer tong hop, hoan toan
an toan dbi voi nguoi s dung, duge ding lam
chit lam dic va tang d6 nhdt cua mi phérn,
chat dan trong dugc pham, ...[8].
Bdng 1. Tinh chdt cia cdc chdt thanh phan ciia
dung dich nwoc riea tay chira gel 16 hoi

Chitthanh | pH | (ichthuse | The
phdn trung binh zeta
(nm) (mV)
Gel 16 hgi 3,86 1364 -12,39
NaCl 0,85% 5,50 727,4 5,29
CAPB 4,94 16,81 -23,19
Carbomer
0,5% trong 2,52 | 5,728E+04 | 32,58
NaCl 0,85%

Gel 16 hoi tach chiét dugc ché tao bang cach
léy phﬁn 161 trong sudt cua 14 16 hoi, rira sach,
xay nho, sau d6 ly tim va liy phan chat 1ong
[5]. ,

2.2. Xac dinh anh huéng cia mét so thanh
phin dén d9 6n dinh ciia dung dich nuéc
rura tay chira gel 16 hoi

2.2.1. Anh hwong ciia logi gel 16 hi va chit
hoat dong bé mat

Anh hudng ciia gel 16 hoi va chat hoat dong bé
mat dén do on dinh cta nudc rua tay chua gel
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16 hoi dugc xac dinh trén cong thic nudc rua
tay co ban c¢6 thanh phan chinh 1a chat hoat
dong bé mit CAPB va gel 16 hoi. Ngoai ra,
trong nudc rira tay con chita NaCl (0,85%) voi
vai trd diét khudn va tao d6 sanh. Cac mau lap
dugc ché tao v6i tong thé tich nghién ctru 1a 10
mL, chtra trong cac ong nghiém. Dung dich
nudc rira tay duge ddo tron bang may vortex
(VWR VV3) truée khi tién hanh xac dinh cac
thong s thi nghiém (xem 2.3).

Ti 16 CAPB duoc bién dbi trong khoang O-
2,5%. Gel 16 hoi thwong pham hodc tach chiét
duoe nghién ctru ¢ cac ti 1€ 0, 5, 10, 15, 20,
25, 30, 35, 40%.

2.2.2. Anh hwéng ciia ti 1¢ chit lam dic bé
sung carbomer

Carbomer véi ti 1€ 0,25; 0,5 va 1,0% dugc hoa
tan bang may khudy tir cing v&i nudc cit va
cac chat thanh phan khéc theo ti 1& thiét ké.
Trong cac cong thirc nay, gel 16 hdi duogc s
dung & 2 ti 1€ 5% va 30%; trong khi CAPB
dugc s dung voi ti 18 2-6%. Tong thé tich
dung dich duoc pha 1a 25 mL, dé dam bao do
tan cuia carbomer, dugc chia vao cac 6ng
nghiém dé xac dinh cac thong sd thi nghiém
(xem 2.3).

2.3. Phuong phap phan tich déc tinh cia
dung dich nwéc rira tay chira gel 16 hoi

2.3.1. Xdc dinh dj truyén qua

Su 6n dinh cia do truyén qua theo thdi gian
phan 4nh su 6n dinh cia dung dich nudc rira
tay. Do truyén qua cua dung dich dugc xéc
dinh bang méay so mau quang dién (HACH DR
3900) ¢ budc song 600 nm dbi voi 16p phia
trén cua dung dich nudc rua tay dung trong
dng nghiém véi thé tich tong 1a 10 mL, phong
theo phuong phap dng nghiém [9].

2.3.2. Xdac dinh pH

pH 1a mot théng sb hoa hoc vo cing quan
trong ddi véi cac dung dich. pH anh huéng dén
dang tdn tai cua cac chét cling nhu d6 mau, do
truyén qua clia anh sang. No ciing anh huong
dén dién tich ciia cic cdu trac ton tai trong
dung dich.

pH dugc do bang may do pH M200 easy
(Easysense pH 33, InPro 3030/120, Mettler
Toledo).

2.3.3. Xdc dinh thé zeta

Thé zeta phan 4nh can bang dién tich cta cac
phz‘?m tir mang dién trong dung dich va dugc st



dung nhu la mét can ctr cho su on dinh cua
dung dich.

Thé zeta dugc do bang may do dién tich hat
(PCD 05 Mueteck hodc Malvern Zetaseizer
Pro).

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia loai gel 16 hdi

Hinh 1 thé hién d truyén qua ¢ budc séng 600
nm cua dung dich nudc rua tay dugc do & 2
thoi diém: lic hoan thanh dao tron (0 gid) va
sau khi dé lang trong 6ng nghiém trong 2 gio.
pH va thé zeta cia dung dich dugc thé hién &
hinh 2 va 3.
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(b) Dung dich chira gel 16 hoi thwong phdm
Hinh 1. D¢ truyén qua tai 600 nm ciia dung
dich nudc ria tay chira gel 16 hoi
Su gia tang ti 1¢ gel 16 hdi trong cong thuc lam
giam do truyén qua cta dung dich nuéc rira
tay; tuy d6 chénh 1éch nho (dudi 5%). Hinh la
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cho déu hiéu rd rét v& hiéu qua lam giam do
truyén qua ctia gel 16 hoi tach chiét & cong thirc
khéng c6 CAPB (dén 7%) va cho thiy do duc
cta gel 16 hoi tach chiét 16n hon so véi gel 16
hoi thuong pham. Sy c6 mit cia CAPB lam
tang do truyén qua cua dung dich nudc ria tay
va giam su khac biét gifra cac cong thie co ti
1€ gel 16 hoi khac nhau (0-35%). Sau 2 gio, su
thay dbi ciia do truyén qua déu nho d6i véi
cong thirc nudc rira tay chura ca 2 loai gel 16
hoi. Tuy nhién, dung dich nudgc rira tay chira
gel 16 hoi tach chiét c6 hién twong ling cuc &
day 6ng nghiém va cé ca su chuyén mau khong
xac dinh.

Hién tuong ling cuc va chuyén mau cta dung
dich chira gel 16 hoi tach chiét co thé duoc giai
thich do thiéu qua trinh 6n dinh gel nhim
chéng lai sy bién dbi tinh chit [5]. Gel dugc on
dinh bang chit bao quan nhu natri benzoat,
natri sorbate, vitamin E, oxy gia, natri sulfit,
natri bisulfit, ... [6] hodc qua trinh khir tring
nhi¢t lanh nham bao toan tinh chat dugc 1y [5].
Mit khéc, gel 16 hoi chua duge khir tring ¢
thé duge thém vitamin C va axit citric dé tranh
phan tng nau hoa, tdng cudng mui vi va tinh
6n dinh [6].
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(b) Dung dich chira gel 16 hoi thwong phdm
Hinh 2. pH ciia dung dich nwdc rira tay chira
gel 16 hoi
pH cua dung dich nudc rira tay chua gel 16 hoi
nam trong khoang 4,1-4,4 d6i v6i cong thirc
chira gel tach chiét va 3,3-4,4 ddi voi cong



thirc chira gel thuong pham. pH it dao dong &
cong thirc chira gel tach chiét hon so véi cong
thirc chtra gel thwong pham. pH cua dung dich
¢6 tinh axit do CAPB va gel 16 hoi déu c6 pH
axit (4,94 va 3,86), trong khi NaCl 0,85% c6
pH 5,5 (bang 1).

Thé zeta dao dong trong khoang -24 dén 7 mV
d6i v6i cong thirc chira gel tach chiét va -18
dén 7 d6i véi cong thirc chira gel thuong pham.
Xu huéng thay d6i cua thé zeta khong thé hién
16 rét khi thay do6i lugng gel 16 hoi va lugng
CAPB trong cong thirc.

0 A 2 o 5 s . .
-10 Q 9
20 % % 1 3 % z
30
-40
-50 e
-60
=70

0 ) 10 15 20 25 30 35
Gel 16 hii (%)
QCAPB 0% ®CAPE(0.5% xCAPB1.0% ACAPE1.5% eCAPB2.0% +CAPB25%
(a) Gel 16 hoi tach chiét

(b) Gel 16 hoi thwong pham
Hinh 3. Thé zeta ciia dung dich nwée riva tay

*CAPBZ0% +CAPE2.5%

chira gel 16 hgi
Khoang gia tri ctia thé zeta kha logic véi thé
zeta cua cac chat thanh phan trong dung dich
nudc rua tay chira gel 16 hdi (Bang 1). Gel 16
hoi va CAPB déu c6 thé zeta am trong khi
NaCl 0,85% c6 thé zeta duong nhung co gia tri
tuyét d6i khong 16n so v6i gel 16 hoi va CAPB.
Thé zeta trong khoang -20 dén 20 mV dugc
cho 1a diéu kién phu hop dé cic hé keo bi mat
6n dinh va c6 hién tuong tu keo [10]. Tuy vay,
hién twong gan két va ling cac hat bong khong
dugc quan sat thiy ¢ cac ong dung dich trong
thi nghiém (dac biét voi gel 16 hdi thuong
pham). Chinh vi thé, thé zeta trong trudng hop
nay chua hd trg tich cuc cho viéc giai thich
tinh 6n dinh cua dung dich nuéc rira tay va
khong duoc tiép tuc do dac ¢ cac thi nghiém
tiép theo.
3.2. Anh hwéng ciia chit hoat dgng bé mit
CAPB
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Anh huéng cua chét hoat dong bé miat CAPB
dugc nghién ctru trong diéu kién thay déi ti 1&
CAPB (2-6%) va gel 16 hoi thuong pham (0-
40%). P truyén qua cua cac dung dich nuéc
rira tay t6 hop dugc thé hién ¢ Hinh 4.

Ti 16 CAPB tir 5-6% da cho thdy hiéu qua lam
giam do truyén qua rd rét ddi voi dung dich
nudc rira tay c¢6 chira nhicu gel 16 hoi (20-
40%). bac biét, do truyén qua nay dugc nang
cao 8% sau 48 gio dé lang trong 6ng nghiém.
Mit khac, 3o truyén qua dugc duy tri ddi véi
tat ca ti 16 CAPB (2-6%) khi lugng gel 16 hoi
st dung dudi 20%.

2 25 3 35 4 45 5 55 6
CAPB (%)

tay chira gel 16 hoi o cac ti 1¢ CAPB khac nhau
C6 thé gia thiét rang, khi ti 16 CAPB va gel 16
hoi du 16n trong dung dich, dién tich &m cia
cac hat manh hon, ting cudng tinh phan tan
ctia chung trong dung dich do lyc déy tinh dién
va lam ting d6 duc hay giam d¢ truyén qua ciia
dung dich.

3.3. Anh hwéng ciia chit 1am dic b sung
carbomer

Do truyén qua cia dung dich & muc xép xi
100% phan 4nh d¢ sanh thap. Do viy, chat lam
dic bd sung duoc cho thém vao dung dich dé
lam tang d¢ sanh. Carbomer dugc lua chon
nghién ctru ¢ 3 ti 1€ 0,25; 0,5 va 1,0% cung voi
2 ti 1¢ thai cuc cua gel 16 hoi 1a 5% va 30%. Do



truyén qua va pH cua dung dich duogc thé hién
lan luot & hinh 5 va 6.
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(b) Dung dich nudc rira tay chira 30% gel 16 hoi
Hinh 5. B¢ truyén qua ciia dung dich nude riva
tay phu thugc vao luong carbomer
Khi lwong carbomer ting 1én, do truyén qua
ctia dung dich giam va dung dich chuyén mau

tréng duc. Oti 1¢é carbomer 1%, do truyén qua
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tiém cén gia tri 0%. O cung mat ti 1€ carbomer,
ti 16 CAPB cang tang thi d truyén qua cia
dung dich cang tang. Co thé nhan thiy sy bién
dbi 16 rét clia do truyén qua ciia dung dich sau
thoi gian 48 gio ¢ ca 2 ti 1§ gel 16 hoi 5% va
30%. Su tach 16p ctia cac thanh phan dung dich
¢6 thé quan sat bang mat thuong. Tham chi,
dung dich chira carbomer véi ti 1€ 1% con cho
thdy hién tuong dong cimg, khong thuc hién do
do tmyén qua duoc voi mot s6 diém mau.
Trong thoi gian 2 gid, dung dich chta gel 16
hoi véi lugng 30% thé hién d6 6n dinh cao hon
dung dich chua gel 16 héi vdi lugng 5%. Trong
truong hgp nay, dung dich chua gel 16 hdi 5%
(2 gi0) c6 xu hudng bi duc hon so vai lic vira
hoan thanh dao tron (0 gio).
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(b) Dung dich nudce rtra tay chira 30% gel 16 hoi
Hinh 6. pH cia dung dich nudc riva tay chira
gel 16 hoi
Hinh 6 cho thiy pH cia dung dich nim trong
khoang 3,7 dén 4,4; pH cua dung dich chia
nhiéu gel 16 hoi (30%) c6 xu huéng cao hon
dung dich chira it gel 16 hoi (5%). Su anh
huong ciia carbomer va CAPB dbi voi pH cua
dung dich nuéc rira tay thé hién 3 rét. Luong
carbomer cang tang thi pH cta dung dich cang
giam. Nguoc lai, lugng CAPB tang thi pH cua
dung dich cang tang, tuy muc ting chi khoang

0,2 don vi.

Hién tuong duc, tach 16p va keo cling cua dung
dich nuéc rira tay chira carbomer c6 thé giai
thich bang tinh chdt lam dic hiéu qua cia



carbomer va pH cua dung dich. Dung dich
carbomer 0,5% trong NaCl 0,85% cd kich
thudc hat trung binh rt 16n so véi cac chat
thanh phan con lai trong dung dich (bang 1).
Khéc véi gel 16 héi va CAPB, nd cé thé zeta
duong v6i gia tri 10n, nén nd c6 thé trung hoa
dién tich cua gel 16 hoi va CAPB tao diéu kién
cho qua trinh dong tu cua dung dich. O pH
thdp, ca carbomer va gel 16 hoi déu co do
truyén qua thap. pH khong chi ¢6 ¥ nghia vai
dd6 6n dinh ma con c6 y nghia v6i viéc bdo
quan va st dung cua cong thirc nudc rua tay.
Hau hét cac san phim nudc tay rira thuong mai
¢6 pH gan trung tinh dé bao vé da tay (pH sinh
ly ~ 5,5) va d6 6n dinh cua chit hoat dong bé
mat [2].

4. KET LUAN

Nghién ctru anh huong cua gel 16 hoi, CAPB
va carbomer dén do6 o6n dinh cua dung dich
nudc rira tay chira gel 16 hoi cho thay gel 16 hoi
tach chiét truc tiép tir 14 cay khong phu hop dé
dam béo su 6n dinh cta dung dich; CAPB c6 ti
1¢ 16n hon 5% gay mét 6n dinh dung dich trong
khi ti 1& chat lam dic bd sung carbomer nho
hon 0,5% khéng dnh huéng dén tinh on dinh
ctia dung dich. Tuy nhién, cac chit thanh phin
nay tao cho dung dich cé tinh axit va c6 do
truyén qua thip; can duogc tiép tuc tdi wu hod
dé c¢6 cong thirc nude ria tay cd chat luong
phu hop.
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Nghién cttu nay duogc tai trg boi Truong Dai
hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha
Noi trong dé tai ma sb TN.21.21.
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