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TOM TAT

Pdm bdo hé tro hdu can la vin dé rat quan trong doz voi nhiing chuyen cong tac dai ngay
trén bién cua cdc lyc lugng hai quan. Cung voi do, cac Yéu t6 lién quan dén an toan thic pham
can dwoc quan_tam nhiéu hon vi sw phé bién ciia vi sinh vit gdy bénh trong méi truong. Mot
trong nhitng yéu t6 dé la dam bdo vé sinh sach sé ciia do ding nha bép sau khi sir dung vi do
diing nha bép bi nhiém khudn sé tré- thanh nguon ldy nhiém vi sinh vit vdo thiee pham, gdy anh
hieong dén sirc khée con nguwoi. Tuy nhién, viéc thiéu nuwéc ngot va sic dung chdt tdy rira khong
hiéu qua trong nudc man gdy kho khan cho viéc lam sach ching. Cac chdt tay rira thong thuong
c6 hiéu sudt lam sach kém trong diéu kién nuwde man. Chat tdy rica dwoc tao ra boi sw két hop
ciia chat hoat dong bé mdt va chdt xdy dung, trong do chat hoat déng bé mdt déng mot vai tro
quan trong chinh trong ddc tinh cua san pham. Trong nghién ciru nay, chung t6i da cung cap sau
cong thirc hon hop chdt hoat dong be mdt cé hiéu sudt lam sach tot trong niede man tir cdc vit
liéu c6 nguon goc tw nhién. Mét sé dac tinh héa Iy va sinh ‘hoc da dugc danh gia dé lira chon
cong thirc phit hop nhat dé nghién cieu sau hon trong san xuat chdt tay rita cho do ding nha bép.
Trong s sdu cong thire, cong thirc 4 c6 thanh phan bao gom SLES: CAPB: APG theo y1és8s5: 5:
10 (w/w/w) thé hién hiéu sudt tdy rira cao nhat dat 95,11% chong lai vét ban tir dau mé thiee
pham. Ngoadi ra, cong thirc nay ciing thé hién kha ndng tao bot va on dinh bot tot (94,37% ) cing
nhuwe d¢ phéan hiy sinh hoc tot twong dwong véi cdc san pham thuong mai. Két qua cho thay tiém
nang cao va tinh phit hop cia cong thirc 4 trong viéc san xudt chat tdy rira dang long dé vé sinh
dung cu cdp dwéng trong nide bién.

Tir khoa: Chit tiy rira; Nudc min; Chét hoat dong bé mat; Hiéu qua lam sach; Phéan hiy sinh hoc.
1. MO PAU

Trén thi trudng hién nay co rat nhiéu cac san pham chét tay rira dang long, tuy theo muc dich
sir dung ma chiing dwoc san xuét va phan loai thanh cac nhom san phidm nhu: nude giit, nude lau
nha, nude rira chén dia. Tuy dugc phén loai khac nhau nhung cac nhom san phim nay déu co
thanh phan ciu tao gidng nhau bao gom h¢ cac chat hoat dong bé mit cing voi cac chat xay
dung va phu gia. Trong d6, hé cac chét hoat dong bé mat 1a thanh phan chinh déng vai tro rat
quan trong lién quan téi kha ning lam sach cta san phdm chét tiy ria [1]. Chét hoat dong bé mit
1a hop chat hoa hoc bao gdm cac phan tir ludng tinh, c6 ca hai tinh chat wa nudc va ky nude. Mot
phan tir chat hoat dong bé mat dic trung dugc cau thanh nén béi mot dudi hydrocarbon mach dai
gitip cho cac phan tir c¢6 thé dugc hoa tan trong cac dung moi hydrocarbon hodc khong phén cuc,
va mot ddu wa nude gitp cho ching c6 thé hoa tan trong cic dung mdi phan cyc [2]. Phy thu¢e
vao tinh chat tr nhién ciia nhém wa nudc ma chét hoat dong bé mat thuong dugc phan loai thudc
4 nhém chinh 14 anion, cation, non-ion va amphoteric. Nh& c¢6 tinh chat kép nay ma khi c6 mit
chét hoat dong bé mit trong hdn hop cic dung méi khac nhau thuong it hodc khong cé hién
tuong phan pha, boi sy giam sirc cang bé mit khi c6 sy hoa tan mot luong du lon chét hoat dong
bé mit trong d6 [3]. Ham lugng chit hoat déng bé mit co trong cac san phdm tdy rira tir 10 - 15%
va mot sO it san pharn c6 nong do cao hon > 20% [4].
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Chat hoat dong bé mit trong chét tay rira thuong mai thudng la h6n hop ctia nhiéu loai chét
hoat dong bé mit khac nhau (anion, cation, non-ion va ludng tinh). O moét ty 18 phdi tron thich
hop cac hiéu qua ty ria tong hop cua hdn hop nay cao hon dang ké so véi hiéu qua cua tung
thanh phan riéng 1é. Cac san pham nudc ria chén trén thi trucmg hién nay trong thanh phan
thuong sir dung mot ) loai chét hoat dong pho bién nhu dang anion linear alkyl benzen sunfonic
axit (LAS), alkylbenzene a-olefin sulfonate (AOS), sodium lauryl ether sulfate (SLES) va cac
dang nonion nhu alcohol ethoxylate, alkyl amide hay nhu cac akyl betaine ludng tinh [3]. Trong
hé nay thi chét hoat dong bé mat dang anion la thanh phﬁn chinh béi hiéu sut 1lam sach tét, do
tao bot cao, chi phi thap va co sin ngoai thi truong. Nhung ddy lai 1a nguyén nhan chinh gy ra
su kich tng da bdi cac chét hoat dong bé mat dang anion c6 dd kich ung cao hon cac loai khac.
Bén canh d6, cic chét dang anion con c6 mot s6 han ché nhu khong tuong thich véi cation, nhay
cam vé6i nudce cing 1am giam hiéu qua tay rira. Nguoc lai cic chat hoat dong bé mit dang nonion
hay ludng tinh c6 d tao bot, hiéu qua lam sach thip hon, gia thanh cao hon nhung it nhay cam
v61 nude cing va do kich umg da rat thip [5]. Hon hop céc chat hoat dong bé mit dang anion,
nonion va ludng tinh c6 thé cung cAp hiéu ing cong huong dem lai nhirng wu diém nhu tang hiéu
qua tay rira, 6n dinh bot, thé tich bot, do diu nhe véi da tay. Vi du nhu cac chét hoat dong bé mat
dang khong ion (oxit amin) twong tic manh véi cic chit dang anion trong nudc rira chén ¢ pH
trung tinh gitip ndng cao hiéu suit lam sach, ting kha nang nhi hoa dau md, tang d6 6n dinh bot
va giam d¢ kich tmg da [6]. Hay su c6 mat cua cac chat hoat dong bé mat dang nonion va ludng
tinh trong hon hop voi cac chat dang anion giup ting cuong hiéu qua 1am sach, d6 6n dinh bot va
kha ning loai bo ddu md.

Dung dich tay rira danh cho dung cu cip dudng cé tac dung 1am sach chét ban tir dau m& dong
- thuc vat, thuc phém bam dinh. Cac loai chét ban nay néu  khong duoc 1am sach s€ tro thanh noi
sinh s6i phat trién nhiéu loai vi sinh vat (vi khuan, nAm mdc,. .), gay anh huong to1 strc khoe con
nguoi [7]. Bén canh do, trong qua trinh v¢ sinh cac dung cu cap dudng bang cac chat tay rira thi
da tay con ngudi ciing s& phai tiép xtic nhidu vé6i cac tac nhan 1am sach. Vi vdy, cac yéu té nhu do
than thién, diu nhe vé6i da cta cac nguyén liéu sir dung trong cong thirc san pham tay rira nay dugc
quan tdm nhiéu hon so vé&i cac san pham thong thuong khac. Hiéu qua lam sach 13 mot trong
nhitng dac tinh quan trong cla san phém chat tay rira, nhung kha néng tao bot va kha nang phan
huy sinh hoc cling lién quan t6i chat luong cua san phim. Do vy, trong nghién clru nay céc dac
tinh hoa 1y nhu hiéu suat tay rira, do tao bot, d6 6n dinh bot, stc cang bé mit va kha ning phan
huy sinh hoc ctia hé cac chit hoat dong bé mit dugc so sanh danh gia dé Iwa chon cong thirc phu
hop cho nghién ctru san xudt chét tiy rira dung cu cip dudng trong diéu kién nudc mén.

2. VAT LIEU VA PHUONG PHAP

2.1. Hoa chit

Céc hoa chét thuong mai dugc mua tr cac cong ty phan phdi va khong can phai thém budc
tién xir Iy trude khi sir dung. Bao gdm chdt hoat dong bé mat anion: Sodium lauryl ether sulfate
(SLES) (C12 — Cl14 (2EO) v6i 70% hoat chit BASF, Thailand); chat hoat dong bé mat
nonion:Alkyl polyglycoside (APG) (C12 — Cl4, vé6i 50% hoat chat, Cognis Oleochemicals,
Malaysia); Cocamide DEA (CDE) (85% hoat chat, Hunka Trading, Malaysia); chdt hoat déng bé
mat lwdng tinh: Cocamidopropyl betaine (CAPB) (30% hoat chat, Cognis Oleochemicals,
Malaysia). Cdc nguyén liéu héa chdt khac: Nube bién duoc 14y tir Vinh Ha Long (Quang Ninh,
d6 man ma 31%). Cac hoa chit NH.CI, KoHPO4, KCI, MgSOs, FeSOs4 (Sigma-Aldrich, My), va
Yachticon sea wash (Diic). Chat ban dau m& dong thuc vat duoc ché tao bang cach tron 1dn md
lon cing v6i dau ddu nanh theo ty 18 (9:1).

2.2. Chuin bi hdn hop cdc chit hoat dong bé mit
Mot sd cong chirc vé ty 1& hon hop cac chét hoat dong bé mat duge dé xuét va chuén bi dya
trén cac cong bo ve hé chat hoat dong bé mat trude day [4, 8]. Ty 1€ ve khoi luong cac chat hoat
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dong bé mit chiém 20% tong khoi lwong dung dich tay rira [9].

Céng thitc Thanh phan chit hoat dong bé mit Ty 18 w/w

1 SLES/CAPB 85:15
2 SLES/APG 85:15
3 SLES/CDE 85:15
4 SLES/CAPB/APG 85:5:10
5 SLES/CAPB/CDE 85:5:10
6 SLES/CAPB/APG/CDE 85:5:5:5

2.3. Pj tao bot va 6n dinh bot

Do tao bot va 6n dinh bot dugc xdc dinh trong méi truong nude bién, st dung phuong phap
dugc mo ta trong ti€u chuan 64 TCN 108:1998 tai phong Cong nghé sinh hoc phan tu [10].
2.4. Hiéu suét 1am sach

Hi¢u suét 1am sach dugc danh gia bér}g kha nang lam sach cta dung dich pha loang 1% hSn hop
hé chat hoat dong bé mat véi cac vét ban dau md dQng—thu’c vat (0305 g) trén bé mat miéng thép
mong (100 x 50 x 0,5 mm) trong mdi trudong nudce bién ¢ 25 °C. Miéng thép duge nhing ngép vao
400 mL dung dich pha lodng cua cdc hé chat hoat dong bé mat trong c6 thuy tinh 500 mL va dugc
khudy voi toc do 400 vong/phut trong 15 phit. Sau qua trinh nay, miéng thep dugc lay ra va d€ kho
0 nhiét do phong trong 4 gi¢ va dem can khoi lugng. Khoi luong miéng thép sau qua trinh tay rira
dugc so sanh voi khoi lugng trude khi dem tdy rura d€ tinh toan hiéu suat lam sach [11]. Thi
nghiém duoc lap lai 3 1an doc 13p tai phong thi nghi€ém Coéng nghé sinh hoc phan ttr.

o” s« 100%

m,

“ A A \ m
Hiéu suat lam sach,% =

Trong do: m la }(héi luong tim thép chira chit ban trudc khi tdy rira (g); ms 1a khdi lwong tim
thép sau qua trinh tay ria (g).
2.5. Sitc ciing bé mit

Stre cang bé mit cua dupg dich pha loang cac hé chét hoat dong bé mat trong nuéc l?ién duoc
do bang may do strc cang bé mat (TSD DAC 300) tai 25 °C, theo phuong phap tiéu chuan ASTM
D1331 [12]; tai Trung tdm nghién ctru va chuyén giao cong nghé (Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam).
2.6. D¢ phan hiiy sinh hoc

Do phan huy sinh hoc cta dung dich hé cac chat hoat dong bé miat dugc danh gia dua trén sy
thay ddi chi s6 nhu cau oxy sinh hoa (BOD) trong 30 ngay theo phuong phap dugc mo ta trong
tiéu chuan TCVN 6001-2:2008 [13]. Cac mau duoc liy do chi s6 sau mdi 5 ngay va thi nghiém
duoc thuc hién tai phong thi nghi€ém Cong nghé sinh hoc phan tir.
2.7. Xir Iy s6 liéu

86 ligu thi nghiém dwoc xir 1y bing phuong phép phén tich phuwong sai mot bién (ANOVA)
sir dung phan mém SPSS ban 23.0 (SPSS Inc. Chicago, IL, My). Su khac biét dang ké gitra cac
mau dugc danh gia kiém tra d¢ khac biét dang ké vi ham Fisher.

3. KET QUA VA THAO LUAN

3.1. b tao bot va kha nang tao bot

Cac cong thirc hé chét hoat dong bé mit duoc tién hanh do cac thong s6 vé thé tich cot bot va
d6 6n dinh bot, va so sanh v&i san phrflm thuong mai trén thi truong la nude rira chén Yachticon
Sea Wash (YSW). Khi so sanh, cAc cong thirc 4, 5 va 6 thé hién gia tri cao nhét vé thé tich va do
6n dinh ctia cot bot so voi cac cong thirc con lai (hinh 1). Cac cong thirc nay déu chira it nhat 3
loai chit hoat dong bé mit bao gdm anion, nonion va ludng tinh. Diéu nay c6 thé 1y giai rang khi
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trong hé co dﬁy du 3 loai chét hoat dong bén mit d3 tao nén hiéu ung cong huong gitp cho do
tao bot va do 6n dinh bot ctia hé cao hon so véi hé chi ¢ 2 loai chét [3, 4, 14]. Bén canh d6, theo
danh gid cam quan, cac hé chat hoat dong bé mat déu thé hién tinh tan t6t va khong c6 hién
tugng tao két tiia hay huyén phu sau khi hoa tan trong mdi truong nuéc bién thir nghiém. Diéu
nay ching to sy c6 mat cua cac chat dang nonion va ludng tinh da cai thién tinh tan cua chat
dang anion v6n hay bi tia trong moi trudong nude blen [14]. Ngoai ra, khi so sanh san pham
thuong mai YSW ciing cho thdy do tao bot va do on dinh bot rat tot (97,04%). Béi day 1a san
pham da hoan chinh véi cac hé cac chét phu gia hoat tinh day du giup cho cac dic tinh hoa 1y cua
san pham ting 1én va 6n dinh hon.
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Hinh 1. Thé tich c¢ét bot va dd tao bot ciia cdc Hinh 2. Hiéu sudt lam sach va sitc cang bé
cong thiec hé chat HDBM vé sinh dung cu cap mdt cua cdc cong thirc hé chat HDBM
duong (CTI — 6) va san pham thwong mai vé sinh dung cu cap duong (CTI — 6) va san
Yachticon Sea Wash (YSW) trong diéu kién pham thuong mai Yachticon Sea Wash (YSW)
nuoc bién. trong diéu kién nuoc bién.

3.2. Hiéu suit 1am sach va strc cing bé mit

Tiép tuc phan tich va danh gid mot s tinh chét hoa 1y khac nhu hiéu suat lam sach va sic
cang bé mit cua cac hé chat hoat dong bé mit trong méi trudng nude bién thir nghiém, dé luwa
chon céng thirc phu hop nhit cho nghién ciru hoan thién. Nhin chung, d6 tang hiéu sudt lam sach
tuong Ung la d6 giam vé gia tri sc cang be mit cia dung dich chtra chat hoat dong bé mit [4].
Cac ket qua phan tich déu cho thiy hiéu suat 1am sach va gia trj stc cing bé mat cong thire CT4
la t6t nhat (95,11%; 26,02 mN/m) thdp hon mot chit so v6i san pham thwong mai YSW
(96,32%; 25,35 mN/m).

Diéu nay dua ra sy khiang dinh thém vé tiém ning tng dung ctia CT 4 1am cong thirc nén cho
nghién ciru san xut chit tiy rira cac dung cu cap dudng. Bén canh do, cac két qua thu duoc dbi
v6i cong thie CT6 voi hidu sudt 1am sach twong tmg 13 94,85% khac biét 1a khong dang ké so
v6i CT4. Cac két qua vé strc cing bé mit ciing cho thiy khong c6 su khac biét dang ké giira cac
cong thirc CT 4 va 6 twong tmg 1a 26,02 mN/m va 26,17 mN/m (hinh 2). Két qua thu dugc véi
CT 5 khi ¢6 sy bd sung CDE thi hiéu suét 1am sach ciing ting 1én dang ké, nhung van thip hon
cac cong thtrc st dung APG. Tuy nhién, tai CT 6 khi co6 su bo sung déng thoi cia CDE va APG
cho thiy hiéu suat lam sach ting 1én va gi tri vé slrc cang bé mit ctia dung dich giam di. Chat
hoat dong bé mat CDE c6 tinh diu nhe véi da tay dugc ding nhiéu trong cic san pham my pham
[15], viéc st dung thém loai chit nay ciing nén duoc quan tim v6i muc dich ting tinh than thién
v6i da hon. Cac két qua thu duogc van cho thdy CT4 van thé hién cac tinh chét tot hon cac cong
thirc con lai.

3.3. Kha niing phén hiy sinh hoc
Tir nhitng két qua dat dugc, cac CT 4, 5, 6 tiép tuc duoc Iya chon dé danh gia vé kha ning
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phan huay sinh hoc so v6i san pham thuong mai YSW. Sau 30 ngay thi chi tiéu vé BOD ctia cac
cong thirc thir nghiém va YSW c6 su khac biét 1a khong dang ké, va déu dat ngudng nudc thai
dau ra loai I theo TCVN 6772 — 2000 (< 30 mg/l) [16]. Két qua phan tich nay cho thiy tit ca cac
cong thirc hdn hop cac chit hoat dong bé mat déu c6 kha ning phan huy sinh hoc twong duong
san pham thuong mai (hinh 3). Diéu nay co thé 1y giai vi thanh phan cia cac hé déu 1a cac
nguyén liéu ngudn gdc tu nhién, co tinh than thién v6i méi trudng [9, 17, 18]. Cac san pham c6
tinh dé phan hity sinh hoc luén duoc quan tdm va nghién ciru tmg dung, dé phuc vu muc dich bao
v€ mdi truong.
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Hinh 3 D¢ giam gia tri nhu cau oxy sinh héa7 cua cong thirc hé chdt HPBM vé sinh dung cu
cdp du"&ng (CT4, CT5 va CT6) va san pham thuong mai Yachticon Sea Wash (YSW).
Két qua vé kha ning phan huy sinh hoc mot lan nita cho thay tiém nang cuia CT4 ddi voi viee

nghién ctru hoan thién va tién t6i san xuat san phdm chét tdy rira hoan chinh danh cho dung cu
cap dudng trong méi trudong nude bién.

4. KET LUAN

Dua trén nhiing két qua nghién ctru chung t6i lya chon cong thirc hé chét hoat dong bé mit sb
4 véi thanh phan bao gom SLES:CAPB: APG véi ty 1 85:5:10 (w/w/w). Cong thirc 4 thé hién
dd tao bot va on dinh bot t6t (94,37%) va hiéu suat lam sach cao doi véi cac chat ban dau-md
dong thuc vat trén bé mit tAm thép trong thi nghiém (95,11%). Bén canh do, thong s6 vé st
cing bé mat cua cong thirc nay ciing 1a thap nhat (26, 03 mN/m) so voi cac cong thire con lai
duoc xay dung trong nghién ctru nay. Cac dic tinh nay gan tiém cin véi san phdm nudc rira chén
thuong mai Yachticon Sea Wash (Pirc). Kha nang phén huy sinh hoc cua cong thtr 4 cling gan
tuong duong vdi san pham ‘thuong mai. Qua dé cho thdy cong thirc 4 1a phu hop dé Iya chon
nghién ctru cho san xuit chat tiy rira dung cu cap dudng trong didu kién nude man. ‘Tuy nhién,
day méi chi 1a viéc lya chon thanh phan chinh cta dung dich tay rira. Mot san pham ty rira hoan
chinh cén pha1 bd sung thém cac chit phu gia hoat tinh dé én dinh va duy tri cdc hi¢u nang téy
rira trong moi truong va thoi gian. Vi vay, nhom thue hién dé tai tiép tuc nghién clru tiép theo dé
hoan thién va tién t6i san xudt san pham chét tiy rira danh cho vé sinh dung cu cép dudng trong
mdi truong nude bién.

Loi cam on: Nhom tac gia cam on sy tai tro vé kinh phi ciia dé tai nén cap Vién Khoa hoc va Cong
nghé quan sy (126/2021/HPDKHCN), Bé Quoc phong.
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ABSTRACT

Research on formulating a suitable surfactant formulation for the production
of liquid detergents for cleaning kitchen utensils in saltwater

Ensuring logistics support is a very important issue for long business trips at the sea
of Navy. Along with that, factors related to food safety need to receive more attention
because of the ubiquity of pathogenic microorganisms in the environment. One of the
factors is to ensure the cleanliness of kitchen utensils after use because contaminated
kitchen utensils will become a source of microbial contamination of food, resulting in
human health effects. However, the lack of freshwater and using not effective detergents in
saltwater make it difficult to clean them. The usual detergents have poor cleaning
performance in saltwater conditions. Detergents are made by a combination of surfactants
and builders, in which the surfactant plays a main important role in product properties. In
this study, we have provided six formulations of surfactant mixture with good cleaning
performance in saltwater from materials of natural origin. Some of the physicochemical
and biological properties were evaluated to select the most suitable formulation for
further study into the production of detergents for kitchen utensils. Among the six
formulations, formula 4 has a composition including SLES: CAPB: APG in a ratio of
85:5:10 (w/w/w), which exhibited the highest cleaning performance, reached of 95,11%
against stains from food grease. In addition, this formulation also exhibits good foaming
and foam stability (94.37%) as well as good biodegradability comparable to commercial
products. The results show the high potential and suitability of formula 4 in the production
of liquid detergents for cleaning kitchen utensils in seawater.

Keywords: Detergents; Saltwater; Surfactants; Cleaning performance; Biodegradable.
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