KHOA HOC SUC KHOE
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Abstract: This study was conducted to develop a dishwashing liquid formulation with high
cleaning efficiency and environmental friendliness through the combination of saponin extract from
soapnut (Sapindus mukorossi) and fermented extracts from orange and pineapple peels. Saponin was
extracted under optimized conditions (material-to-solvent ratio of 1/10 (w/v), temperature of 60°C, and
extraction time of 2 hours) to achieve maximum yield. The fermented orange and pineapple peel extracts
provided organic acids that enhanced grease removal efficiency while improving sensory properties
due to naturally derived aromatic compounds. The formulation was developed based on a combination
of soapnut saponin extract (40%), fermented extract (20%), sodium carboxymethyl cellulose (0.5%),
sodium benzoate (0.5%), and distilled water g.s. Evaluation results indicated that the product met
sensory quality requirements and exhibited foaming ability comparable to that of a commercial product.
The pH and heavy metal contents (As, Pb) were within acceptable safety limits according to TCVN

6971:2001.
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1. Pit véan dé

Nuéc rira chén 1a san pham ty rira phd bién
trong mdi gia dinh, duoc st dung hing ngay dé
lam sach dung cu an uéng va niu nudng. Thanh
phan ciia nudc rira chén théng thuong bao gom
chét hoat dong bé mit, chét tao mau, chat 6n dinh
va cac chit phu tro khac (Nhat et al., 2019).

Mot san phdm tiy rira tt khong chi cin dam
bao kha nang lam sach hiéu qua ma con phai an
toan cho ngudi st dung va than thién vdi moi
trudng. Tuy nhién, nhidu cac chat tay rira hién nay
déu khong dap Gmg duoc tiéu chi ndy. Nudc ria
chén hoa hoc, néu khong dugc rira sach hoan toan,
c6 thé anh huong dén sirc khoe nguoi ding. Mat
khac, khi thai ra moi truong, nudce rira chén hda
hoc 6 thé gay 6 nhiém méi truong va gay hai dén
hé sinh vat trong méi truong (Sabharwal, 2015).
Nude rira chén véi thanh phan ty nhién s& an toan
hon cho ngudi tiéu ding va gitp giam thiéu nguy
co méc cac bénh lién quan dén viéc tiép xtc voi
héa chit doc hai. Cac thanh ph?m tu nhién trong
nudc rira chén hitu co dé phan hiy sinh hoc va it
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gdy hai cho hé sinh thai, giup bao vé ngudn nudc
va giam tac dong tiéu cuc dén moi trudng. Bén
canh d6, xu hudng str dung cac san pham c6 ngudn
gbc ty nhién trong linh vuc héa my pham dang
ngay cang dugc quan tim. Hoa chat dang dan duoc
thay thé bang cac thanh phan tu nhién nhu thao
dugc, tinh dau... (Nhat et al., 2019). Vi viy,
nghién ctru va phat trién nude rira chén tir nguyén
liéu thién nhién khong chi mang lai loi ich vé stic
khoe va bao vé moi truong ma con dap tng nhu
ciu ngdy cang ting ciia nguoi tiéu dung vé cac san
pham bén viing va an toan.

Nhom nghién cttu lya chon cac nguyén li€u
bao gém bd hon, vo cam va vo dira dé san xudt
nudc rira chén vai muyc ti€u tim ra cong thire bao
ché nuéc rira chén an toan cho ngudi sir dung, than
thién véi moi trudng va tdi wu chi phi.

2. Tong quan nghién ciru

Trong nhitng nim gan day, cac qudc gia trén
thé gidi ngay cang quan tim dén van dé bao vé moi
truong va phat trién bén ving. Xu huéng nay da
thiic ddy nhiéu nghién ctru tip trung vao viéc phat
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trién cac san phdm c6 ngudn gdc tir tw nhién, an
toan cho nguodi st dung va than thién voi moi
truong. Trong bdi canh d6, nudc rira chén hitu co
nbi 1én nhu mot huéng di tiém ning va da nhan
duogc sy quan tm nghién ctru, phat trién cua nhidu
nhom nghién ctru tai Viét Nam cling nhu trén thé
gidi. Rajini Kanth va cong sy da stir dung tra xanh,
dau dira va mudi dé bao ché nudc rira chén (Rajini
Kanth et al., 2020). Nghién ctru cua Tunjungsari
va cong su da chiing minh chiét xuét 14 dam but c6
thé dugc sir dung nhu mot hoat chat tiy rira than
thién voi moi truong (Tunjungsari etal., 2022). B
Dinh Nhat va cong su da nghién ciu quy trinh
chiét xuét saponin tir bd két, tir d6 tién hanh bao
ché nudc ria chén hitu co voi thanh phan tir
saponin va cac thanh phan tu nhién khac nhu chiét
xuit vo chubi, dau dira... (Nhat et al., 2019).
Nguyén Vinh Hién va cong sy di nghién ctru bao
ché nudc rira chén hitu co tr bd hon, diu dira,
dira,... (Hién, 2024)

Saponin 1a mot glycoside tu nhién c6 kha nang
lam giam strc cang bé mat, tao bot va nhii hoa dau
m&. Bb hon (Sapindus mukorossi) 1a mot loai qua
c6 chtra saponin ty nhién. T lau, bd hon da duge
st dung trong dan gian nhu mot loai xa phong tu
nhién dé gidt quan 4o, rira bat, tim goi. Saponin tir
bd hon c6 ddy du dic tinh tdy rira bao gdm kha
nang lam sach, tao bot, nhii hoa, giam strc cang bé
mit va dugc xem 1a mot chat thay thé tiém niang
cho cac chit hoat dong bé mit tong hop (Sochacki
& Vogt, 2022).

Chat thai hitu co, dic biét 1a tir trai cdy, néu
khong dugc quan 1y va xi Iy ding cach, c6 thé gay
ra cac vin dé moi truong nghiém trong. Tuy nhién,
nhitng phé phim nay ciing mang tiém nang tai ché
thanh cac san pham c6 gié tri. Trong nhitng nim
gan day, xu huéng chuyén doi phé pham trai cy
thanh eco-enzyme, mot san phém 1én men sinh
hoc, dang ngay cang dugc quan tAm va phat trién
(Tallei et al., 2023). Két qua nghién ctru ctia Ismail
va cong su cho théy dich 1én men tr vo cam, vo
chudi va vo dira c6 ndng do acid hiru co dang ké
(Ismail et al., 2024). Eco-enzyme thu dugc tir vo
qua cta cac loai Citrus thé hién nhiéu chirc ning
nhu 1am chét téy rira ty nhién, khir mui, khang
khuén, 14 Iya chon thay thé than thién hon cho cac
hoa chat tong hop c¢6 hai dbi voi sirc khoe con
nguoi va modi truong (Benny et al., 2023). Nhiing
nghién ctru Gng dung eco-enzyme trong xu ly

nudc thai dét may hay khtr khuan chudng trai ciing
cho thdy hiéu qua diét khuén va phéan giai chit hitu
co cao, khang dinh tiém ning sir dung cta eco-
enzyme trong cic san phim tdy rira sinh hoc
(Rasyidah & Nasution, 2024).

Céc nghién ciu cho thdy viéc két hop ba
nguyén li¢u: bd hon, vo cam, v6 dira dé bao ché
nude rira chén co co so khoa hoc viing chic. B6
hon — nguyén li¢u giau saponin, dong vai tro chinh
trong viéc tao bot va nhil hoa dau md, trong khi
eco-enzyme tir vo cam va vo dira cung cép acid
hitu co cuing cac hop chét c6 hoat tinh khang khuan
va khir mui. San phim nu6c rira chén tir nhiing
nguyén liéu nay khong chi c6 tiém ning tmg dung
thyc t& ma con hudng t6i xu hudng phat trién san
pham tiy rira than thién v6i méi trudng.

3. Phwong phap nghién ciu
3.1. Nguyén vt liéu nghién ciru

Qua bd hon, vo cam, vo dira (Hoai Puc, Ha
No6i), dudong nau Bién Hoa, vanillin (Guangzhou
Tinci Materials, Trung Quéc), acid sulfuric
(Merck, D), cdn tuyét dbi (ethanol 99-100%,
Merck, Btc), acid oleanolic (Vién kiém nghiém
thude Trung uong), sodium
carboxylmethylcellulose va sodium benzoat
(Sigma-Aldrich, My).

Nghién ciru st dung cac thiét bi tai phong
Nghién cttu khoa hoc ctia Truong Pai hoc Thanh
P6: tii siy (Memmert ULE 500), may nghién duoc
lidu, bé siéu am (Elma Elmasonic S30H), may do
pH (Mettler Toledo FiveEasy™ Plus FEP20), may
quang ph6 UV-Vis (Shimadzu UV-1800) va may
khuay tir (IKA RCT Basic).

3.2. Phwong phdp nghién ciru
3.2.1. Phurong phdp lén men vé cam, dira

Vo cam va vo dira duoc thu gom tir cac co sé
ché bién tréi cy tai dia phuong. Loai bo phan dap
nat, rira sach bang nudc, dé réo va cit nho thanh
miéng 1-2 cm dé tang dién tich tiép xtc. Cho 1 kg
duong vang vao thiing nhya, hoa tan dudng bang
10 lit nude. Cho 3 kg vo cam, dira (theo ti 1€ khac
nhau) vao thiing, & trong vong 3 thang (khuay dao,
kiém tra hang tuan). Sau 3 thang, loc thu dich
thanh pham.

3.2.2. Phuong phdp chiét xudt saponin tir b hon

Qua bd hon dugc siy kho, nghién thanh bét,
ray qua rdy 0,5 mm. Can bot bd hon, thém nudc
cét theo ti 1¢ (b6 hon/nudc cat) 1/10, 1/15, 1/20;
rung siéu &m & tan sb 40 Hz tai cac nhiét do 40°C,
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50°C, 60°C va thoi gian 1 gio, 2 gio, 3 gio. Sau khi
hoan thanh, tién hanh loc, thu dich bd hon cé chia
saponin.

3.2.3. Phwong phdp dinh hrong saponin téng
trong dich chiét bs hon

Saponin téng trong dich chiét bo hon dwgc
dinh lugng biang phuong phéap vanillin — acid
sulfuric theo phuong phap cua Hiai va cong su
(Hiai et al., 1976) v4i mot sb thay d6i ph hop.
Phuong phap nay dua trén phan tng tao mau gitta
saponin triterpenoid vai thude thir vanillin — acid
sulfuric. Cho vao éng nghiém 0,25 mL dung dich
mau thir, thém 0,25 mL dung dich vanillin 8% va
2,5 mL dung dich acid sulfuric 72%. Tron déu hdn
hop va i ¢ 60°C trong 10 phit, sau d6 lam lanh
bang nudc da trong 10 phit. Do do hap thy cua
dung dich tai budc séng 538 nm. Lap lai 3 1an va
ldy gia tri d6 hip thu trung binh. Ham lwong
saponin tong trong dich chiét duogc tinh toan dya
vao duodng chuan acid oleanolic.

3.2.4. Phuong phdp danh gia kha nang tqo bot cua
nuocC rira chén

L4y 1 ml nuéc rira chén va 1 ml nuée cat cho
vao 6ng nghiém, lic 6ng nghiém theo phuong doc
30 lan trong 30 gidy, sau d6 dé yén 15 phut. Po
chiéu cao cot bot ngay sau khi lic va sau khi dé
yén trong 15 phut. Lap lai thi nghiém 3 Ian, lay két
qua trung binh.

3.2.5. Phuong phdp thong ké

S6 liéu thi nghiém thé dwogc xir ly bang phan
mém Excel 2016. Str dung cac ham phé thong cua
Excel 2016, s liéu dugc trinh bay dudi dang trung
binh + sai s chuan.

Xir ly thong ké trén phan mém GraphPad 4.0.
St dung One-way ANOVA va T-test, gid tri p <
0,05 duoc coi 1a ¢6 y nghia thong ké.

4. Két qua nghién ciu
4.1. Két qud khdo sdt diéu kién toi wu chiét xudt
saponin tir bo hon

C6 nhiéu yéu té anh huong truc tiép dén qua
trinh chiét xuat saponin tir b hon nhur kich thudc
nguyén liéu, ti I¢ dung méi/nguyén liéu, loai dung
mdi sir dung, thoi gian chiét xuit, nhiét do,...
Nghién ciu lya chon nudc lam dung méi chiét
Xuét saponin tir bd hon vai cac wu diém: gia thanh
ré, an toan, phd bién, khong phai thu hoi dung moi
nhung van dam bao dugc hiéu suat chiét xuat
saponin. Nhém nghién ciru tién hanh khao sét 3
yéu té bao gom: ti ¢ dung méi, nhiét do va thoi
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gian chiét xuat dé lya chon diéu kién c6 hiéu suat
chiét saponin 1én nhat.
Gia tri khao sat cua tirng yéu t6 duoc biéu thi

trong bang:
TT Thong sé khao sét Gia tri
1 Ti I€ dung moi/nguyén 1/10, 1/15,
liéu (wiv) 1/20
2 Nhiét d6 (°C) 40, 50, 60°C
3 Thoi glan_?hlet Xuat 123
(gio)
Ham lugng saponin tong dugc tinh theo céng thac:
Crps = ——r
TTS %
Trong do:

Crrs: Ham lwong saponin tong tinh trén 1ml
dich chiét theo chudn acid oleanolic (mg/mL)

v: Thé tich mdu sau khi pha lodng (mL)

V: Thé tich mdu dem di pha lodng (mL)

Coie: Gid tri x trong phwong trinh dwong
chudn (mg/mL)

Phuong trinh dudng chuan acid oleanolic dugc
mo ta nhu hinh dudi:
Hinh 1. Phwong trinh dwong chuin acid
oleanolic

y =0.0028x- 0.0931

2= 0.9909 L
12 R* = 0.990!

"
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a
0 100 200 300 400 500 600

Nodng d acid oleanolic (ppm)

Hiéu suét chiét saponin dugc tinh theo cong thirc:
H% = =775 » 100%

mpnL

Véi: mrrs = Crrs x Ve
Trong do:

H%: Hiéu sudt chiét saponin (%)

mrs: Khéi lirong saponin tong

mnL: Khéi liong bt bo hon dueoc chiét xudt (g)

Vie: Thé tich dich chiét (mL)
4.1.1. Khdo sat sy danh huwong cua ti 1¢ dung
moi/nguyén liéu

Qua trinh chiét xuét saponin tir b hon duoc
tién hanh tai 60°C trong 1 gid, véi ba muc ti 18
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nguyén liéu/dung méi (w/v) gom 1/10, 1/15 va
1/20. Két qua hiéu suét chiét saponin thu duoc tai
cac diéu kién khao sat dugc trinh bay trong bang
1.

Bang 1. Hiéu suat chiét xuit saponin véi ba
mikc ti 1& nguyén ligu/dung mai (w/v) gém 1/10,
1/15 va 1/20

Tilg¢ NL/DM | Hiéu suat chiét saponin (%)
1/10 16,45 £ 0,32
1/15 15,51 £0,23
1/20 16,28 £ 0,28

Két qua cho thay hiéu suat chiét saponin tir bo
hon vai ba mic ti 1€ nguyén liéu/dung moi (w/v)
xap xi nhau. Tai ti 18 1/10, 1/15, 1/20, hiéu suat
chiét xuit saponin lan luot 12 16,45 + 0,32%, 15,51
+ 0,23% va 16,28 £ 0,28%. Su khac biét nay
khong c6 ¥ nghia théng ké. Do vay, lya chon ti I8
nguyén liéu/dung moi 1/10 dé chiét xuat saponin.
Ti 1& nay dam bao cung cip luong dung mdi phu
hop dé chiét xuat saponin hiéu qua, dong thai han
ché téi da hién tuwong pha lodng hoat chét va lang
phi dung méi trong qua trinh xu 1y tiép theo.
4.1.2. Khdo sat s anh huong cua nhiét do

Qua trinh chiét xuit saponin tir bd hon dwgc
thuc hién vai ti 1€ nguyén liéu/dung moi (w/v)
1/10 trong thoi gian 1 gid, tai ba mac nhiét @6
40°C, 50°C va 60°C. Hiéu suat chiét saponin thu
duogc ¢ cac diéu kién khao sat duoc trinh bay trong
bang 2.

Bing 2. Higu suit chiét xuat saponin tai ba mirc
nhiét @9 40°C, 50°C va 60°C

Nhiét do Hiéu suit chiét saponin (%)
40°C 14,35+ 0,19
50°C 15,12 £0,31
60°C 16,38 £ 0,24

Két qua cho thay khi thyc hién chiét xuat
saponin tir bo hon trong thoi gian 1 gio, vai ty 18
nguyén liéu/dung mai 1 1/10 thi hiéu sut chiét
saponin tir tréi bo hon cé xu hudng tang khi nhiét
do6 chiét xuat tang. O nhiét d6 40°C, 50°C, 60°C,
hiéu suat chiét xuat saponin lan luot 1a 14,35 +
0,19%, 15,12 + 0,31% va 16,38 £ 0,24%. Su gia
tang hiéu suat chiét xuat nay c6 y nghia thong ké.
Diéu nay c6 thé giai thich 1a do nhiét do cao da
gitip day nhanh qué trinh khuéch tan cua saponin
tir nguyén liéu ra dung moi dong thoi qué trinh hoa
tan chat tan caa dung méi ciing dugc ting cuong,

tr d6 dat dwoc hiéu suat chiét cao. Lua chon nhiét
do chiét xuat 60°C dé tién hanh chiét xuat saponin
trong bd hon.
4.1.3. Khdo séat sy dnh hwong cia thei gian.
Thoi gian 12 mét trong cac yéu t§ anh huéng
dén hiéu sut chiét xuat. Thoi gian chiét quéa ngan
dan dén hoat chat khong dii khuéch tan vao dung
mdi, do d6 hiéu suat chiét s& thap. Tuy nhién néu
thoi gian chiét qua dai s& gay tiéu tén ning lugng,
hon nita viéc tiép xuc véi dung méi, nhiét do cao
trong thoi gian dai co thé 1am cac hoat chét bj phan
hiry hozc bién tinh. Qué trinh chiét xuat saponin tir
bo hon dugc tién hanh vai ti 18 dung mdi/nguyén
liéu (w/v) 1/10 tai nhiét d6 60°C, trong cac khoang
thoi gian 1, 2 va 3 gio. Hiéu suét chiét saponin thu
duoc tuong (ng vai timg diéu kién khao sat duoc
trinh bay trong bang 3.
Bang 3. Hiéu suit chiét xuat saponin trong cac
khoang thoi gian 1, 2 va 3 gior

Thei gian | Hiéu suat chiét saponin (%)
1 gio 16,12 £ 0,25
2 gio 17,15+£0,31
3 gio 17,23 £0,15

Két qua cho thay véi thoi gian chiét 1a 1 gio thi
hiéu suat chiét saponin la 16,12 + 0,25%, gia tri
nay ting 1én 17,15 £ 0,31% khi thyc hién chiét
trong 2 gio, su khac biét nay c6 y nghia thong ké.
Khi kéo dai thoi gian chiét 1én 3 gio, hiéu suat
chiét xuat saponin 1a 17,23 + 0,15%, thay doi
khong dang ké so véi thoi gian chiét 2 gio, su khéc
biét khong co ¥ nghia thong ké. Do d6, lwa chon
thoi gian chiét xuit 1a 2 gio dé t6i wu hiéu suat
chiét xuat saponin.

Tir két qua khao sét cac yéu té anh huong dén
qua trinh chiét xuat, diéu kién ti 1¢ nguyén
liéu/dung mdi 1/10, nhiét @6 60°C va thoi gian
chiét xuat 2 gio duoc xac dinh 12 téi uu, cho higu
suit thu hdi saponin cao nhit. Vi vay, day duoc
lya chon 1a diéu kién ti wu dé chiét xuat saponin
tir b hon.

4.2. Két qua ngam dich vé cam/dira

Vo cam va vo dira dugc tién hanh 1én men theo ba
cong thic: 100% vo dira; hdn hop 50% vo cam va
50% vo dira va 100% vo cam, véi ti 1€ nguyén
liéu:duong:nuae la 3:1:10 (w/wiv). Sau 3 thang
1&n men, dich thu dugc c6 cic dic diém dwoc md
ta & bang 4.
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Bang 4. Mgt s6 dac diém ciia dich 1én men vo

cam, dira
Tilé Mau sic | Mui pH
100% vo . Chua | 2,82+
VI dga | Vanenhatl el 0o
50% vo
Thom | 2,93 +
0 N 1
2 Carrj, 5’0 % | Vang nhat diu 0.02
vO dira
100% vé . Thom | 2,99 +
31 cam | Vamemhat! p | 001

Dich 1én men tir vo cam va vé dua c¢6 pH acid
1a két qua cua qua trinh 1én men béi cac vi sinh
vat, tao ra cac acid hitu co khac nhau. Dya trén di
liéu thyc nghiém da thu thap, nhém nghién ciru
quyét dinh lua chon ti 1€ 50% vo cam va 50% vo
dia cho dich 1én men sinh hoc dé bao ché nudc
rira chén. Cong thirc hdn hop nay tao ra dich c6 pH
2,93 + 0.02 gitp hd trg qua trinh tdy roa ddu md
va ting cuong kha ning khir khuan. Dong thoi,
cong thirc ndy mang lai dic diém mui thom diu
vuot trdi, gip nang cao trai nghi€ém nguoi dung
so vOi mui chua nhe cua cong thue 100% vo dira.
Cong thuc 100% vo cam ciing c6 mui thom diu
nhung c6 d9 pH cao hon so véi cong thire 50% vo
cam va 50% vo dua.

4.3. Xay dwng cong thivc bao ché nuéc riva chén
tir dich chiét bo hon va dich 1én men vé cam, vé
dira

Xay dung 3 cong thiic nudc rira chén véi thanh
phan nhu bang 5.

Bang 5. Thanh phin cic cong thirc nwéc rira
chén CT1,CT2,CT3

CT1 | CT2 | CT3

Dich chiét bd hon (mL) | 40% | 30% | 20%
Dich 1én men vo cam, 20% | 30% | 40%
vo dira (mL)
Sodium 05 | 05 | 05
carboxylmethylcellulos % % %
e (NaCMC) (9)

. 05 | 05 | 05
Sodium benzoat (g) % % %

o X Vira | Via | Vira
Nudc cat (mL) au au di

Nuée rira chén duogc bao ché theo quy trinh
dudi day:

1. Cén, dong cac thanh phan: dich chiét bo hon,
dich 1én men v6 cam, vé dira, NaCMC, sodium
benzoat theo cong thue.
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2. Hdoa NaCMC vao nudc 4m dé tao gel.

3. Thém dich chiét bd hon, dich 1én men vé
cam, vO dira, khqu déu.

4. Thém sodium benzoate, khudy déu.

5. B sung nudc cat dén thé tich yéu cau va tiép
tuc khudy cho dung dich hoan toan dong nhat.

Sau khi bao ché, tién hanh danh gia mot s chi
tiéu clia cac cong thirc CT1, CT2, CT3 bao gom
dic diém cam quan, pH, kha nang tao bot va so
sanh voi ché phim nudc rira chén thwong mai trén
thi truong. Két qua dugc thé hién trong bang 6.
Bing 6. Két qua dinh gia mdt s chi tiéu cia
cac cong thire nwoc riva chén CT1, CT2, CT3

Chiéu
Cong Dic diém cam C?O
thire quan pH cot
bot
(mm)
Mau nau nhat, mui | 6,3
] b :l:
CT1 thom nhe, léng | + 3%’22
sanh 0,01 ’
Mau nau nhat, mui | 6,1
Y b :l:
CT2 thom nhe, léng | + 22’31
sanh 0,02 ’
Mau nau nhat, mui | 5,7
: +
CT3 thom nhe, léng | + 250’%)
sanh 0,01 ’
Nuéc rira
chén 6;:2 29,8 +
thll’O‘{lg 0.01 0,1
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Két qua cho thdy vé mat cam quan, 3 cong thic
nudc raa chén khdng co6 su khac biét. pH cia CT1
va CT2 phu hop véi yéu cau vé pH cia nudc rira
chén theo TCVN 6971:2001. CT1 c6 chiéu cao cot
bot cao nhét 30,2 + 0,2mm, chiéu cao cot bot cua
CT2 va CT3 lan luot la 28,3 + 0,1mm va 25,9 +
0,3mm; sy khac biét nay c6 y nghia thong Ke.
Chiéu cao cot bot ciia CT1 tuong duong vai chiéu
cao cot bot ctia nudce rira chén thuong mai, sy khac
biét khong c6 ¥ nghia thong ké. Do do, lua chon
CT1 la c6ng thic tdi wu dé bao ché nudce rira chén.

MAau nudc rira chén dugc bao ché theo CT1
dugc danh gia tinh an toan théng qua xac dinh ham
lwgng kim loai ning (As, Pb) tai Vién Kiém
nghiém va Kiém dinh Chit lugng VNTEST. Két
qué phan tich cho thdy mau nudc rira chén dap tng
yéu cau vé chi tiéu kim loai ning theo tiéu chuén
TCVN 6971:2001.

Bang 7. Két qua danh gia ham lwgng Arsen va
ham lwong chi ciia miu nuée rira chén CT1

Chi

titu | Pon | Két | Ngwong | Panh
danh vi qua an toan gia
gia

Ham

luong | mg/k

Arsen g R ! Dat yéu
(As) Khhoérlg cau theo
Ham Eién TCVN
lugng | mg/k i ) 6971:2001
Chi g

(Pb)

Nhiing két qua trén cho thay nudc rira chén
duoc bao ché theo CT1 ¢6 do tao bot twong duong
v6i ché pham nude rira chén thwong mai, dap ing
cac yéu cau vé pH, ham luong Arsen, ham lugng
chi theo TCVN 6971:2001.

5. Ban luian

Nghién ctu da xac dinh ti 1€ nguyén liéu/dung
moi 1/10, nhiét o 60°C va thoi gian chiét xuat 2
gio la diéu kién tdi wu cho hiéu sudt chiét xuat
saponin cao nhat. Két qua vé ti 1& nguyén
liéu/dung méi 1/10 cta ching t6i phu hop véi bao
cado ctia Kdse va cong su. Két qua so sanh hiéu suét
chiét saponin bang dung méi nuéc & céc ti 18 1/10
va 1/20 ctia Kose va cong sur cho thay ti 1¢ 1/10 dat
hiéu suit chiét cao hon (Kdse & Bayraktar, 2016).
Két qua vé thoi gian chiét 2 gio trong nghién ciru

cua chung t6i phu hop voi bdo cdo cia Lé va cong
su. Tac gia da khao sat hiéu sut chiét saponin tir
bd hon tai cac thoi diém 30, 60, 90, 120, 150 va
180 phut. Két qua cho thay thdi gian 120 phut cho
hiéu sudt chiét cao nhét; viéc kéo dai thoi gian
chiét 1én 150 hogc 180 phiit khong lam ting thém
hiéu suit (My et al., 2023). Nghién ctru da lya
chon 60°C 1am nhiét d6 chiét xuat, tuy nhién, dé
danh gia dﬁy du anh huong cua nhiét o 1én hi€u
suét chiét va o 6n dinh cua saponin, cAn tién hanh
khao sat & nhitng mirc nhiét cao hon (vi du 70°C,
80°C va 90°C).

San phim nudc rira chén trong nghién ciru 1a
su két hop giita hai thanh phan chinh: dich chiét
bd hon va dich 1én men vo cam, vo dira (voitile
v6 cam 50%, vo dira 50%). Trong san phim nudc
rua chén, dich 1én men tir vo trai cdy c6 hai vai tro
quan trong. Trong cong thurc nady, dich 1€n men tir
vo trai cdy dam nhiém hai vai tro quan trong. Thir
nhat, cac acid hitu co sinh ra trong qua trinh 1én
men gitip nang cao hiéu qua lam sach, dic biét dbi
v6i cac vét ddu md kho xur 1y, nho kha ning pha
v& céu tric lién két lipid. Thir hai, cac hop chat
thom tir tinh dau va san pham chuyén héa sinh hoc
tao nén mui huong ty nhién dé chiu, déng thoi hd
trg khir mui tanh, gop phﬁn cdi thién dac tinh cdm
quan cua san phém. Bén canh céc loi ich vé hiéu
qua té"iy rira va déc tinh cam quan, viéc tdn dung vo
trai cdy lam nguyén li¢u cho qué trinh 1én men con
mang y nghia moi truong quan trong. Cac phu
pham néng nghiép nhu vé cam va vo dia thuong
bi thai bo sau ché bién thuc pham; do d6, viéc dua
chung vao san xudt nude rira chén khong chi giup
giam lugng rac thai hiru co ma con gop phan thac
day mo hinh kinh t& tuan hoan, t6i wu hoa viéc st
dung tai nguyén sinh hoc. Pidu nay 1am cho san
pham nuédc rira chén tré nén than thién hon véi
moi trudng, phi hop v6i xu hudng tiéu ding bén
viing hién nay.

Nghién ciru d4 tim ra cong thirc bao ché nudc
rira chén véi cac thanh phan dich 1én men bd hon
(40%), dich 1én men vé cam, vo dia (20%),
sodium carboxylmethylcellulose (0,5%), sodium
benzoat (0,5%), nudc cat vira do. Mau nuéc rua
chén thu dugc da duoc danh gia mot sb chi tiéu,
bao gém cam quan, pH, d6 tao bot va ham lrong
kim loai ning (As va Pb). Két qua cho thiy san
phém sO hitu mau sic, mui va do nhot hai hoa, phu
hop Vi yéu cau cam quan ctia mot ché pham tay
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rua nguén géc thién nhién. P06 tao bot cua san
pham twong duong v6i mau nudc rira chén thuong
mai, chirng minh hiéu qua hoat dong bé mit cua
saponin trong bd hon khi dugc phdi hop véi acid
hitu co tir dich 1én men. Céc chi tiéu hoa 1y khéc,
bao g@)m pH va ham lugng kim loai nang, déunam
trong gidi han cho phép theo tiéu chudn TCVN
6971:2001 d6i véi chat tay rira dung trong gia
dung, cho thiy san pham an toan trong sir dung.
Piéu nay ching minh ring cong thirc bao ché
khong chi dat hi¢u qua lam sach ma con dam bao
chat lugng va d6 an toan theo quy dinh hién hanh.

Nhin chung, két qua nghién ctru cho thiy cong
thirc dwoc dé xuét c6 tiém nang Gmg dung thuc té,
dong thoi huéng toi xu hudng phat trién san pham
tiy rira than thién voi méi trudng tir ngudn nguyén
liéu ty nhién.

6. Két luan

Nghién ctru di bao ché thanh cong nudc rira
chén vé6i cac thanh phan dich 1én men bo hon
(40%), dich 1én men vé cam, vo dira (20%),
sodium carboxylmethylcellulose (0,5%), sodium
benzoat (0,5%), nudc cét vira di.. San pham nudc
rira chén duge bao ché co do tao bot tuong duong
v6i ché pham nudce rira chén thuong mai va dap
g cac yéu cau vé mot s6 chi tiéu nhu pH, ham
lugng Arsen, ham Ilugng chi theo TCVN
6971:2001. Bén canh do6, viéc ing dung nguyén
liéu ban dia nhu bd hon va phé pham vo trai cay
giup giam chi phi va tang tinh chi dong nguyén
lidu trong san xuét chat tiy rira. Cac hudéng nghién
clru tiép theo co thé tap trung vao danh gia do an
toan da liéu, ¢ phan hily sinh hoc va do 6n dinh
ctia ché pham.
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Tém tdt: Nghién cizu duwoc thuc hién nham xay ding cong thic bao ché nuéc rira chén cé hiéu qud
lam sach cao va than thién véi méi trwong, thong qua su két hop giira dich chiét saponin tir b hon va
dich 1én men tir vé cam, V6 dita. Saponin diroc chiét xudt tir bo hon trong diéu kién toi wu (11 1é nguyén
lieu/dung méi 1/10 (w/v), nhiér dg 60°C, thoi gian chiét xudt 2 gio) nham dat hiéu sudt chiét téi da.
Dich |&n men vé cam, Vo dita déng vai tro cung cap acid hitu co gitip ndng cao hiéu qua |am sach, dong
thoi cdi thién dac tinh cam quan nho cac hep chdt thom tir nhién. Cong thizc bao ché nuéc riza chén
o X8y dung trén co s két hop dich chiét saponin bo hon (40%), dich 1én men vé cam, vé dira (20%),
sodium carboxymethyl cellulose 0,5%, sodium benzoat 0,5%, nwdc cat vira du. Két qud danh gia cho
thay san phdam dat yéu cau cam quan, khd nang tao bot tirong dirong mau thieong mai, pH va ham lirong
kim logi ngng (As, Pb) nam trong gidi han an toan theo TCVN 6971:2001.

Tir khéa: Bo hon; Nghién ciu bao ché nmwéc rira chén; Nguyén liéu thién nhién; Sapindus
mukorossi; Vé cam; Vo dua
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