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NGHIEN CUU, PANH GIA PAC TINH VA UNG DUNG TRONG
LAM SACH CUA ECO-ENZYME TU VO QUA HOQ CITRUS

Nguyén Minh Ngoc, Ta Hong Anh,
Piao Xuin Quyén, Nguyén Tién Thanh
Truong Dai hoc kién triic Ha Ngi

Tém tit: Eco-enzyme la ché pham sinh hoc dwoc san xudt tir cdc chat hitu co thai bo trong cugc
song hang ngay, véi quy trinh ché tao don gian nhwng c6 nhiéu hiéu qua trong g dung cudc
song. Vi cong nghé san san xudt theo tiéu chudn 3:1:10 twong ing véi 03 phan nguyén lidu (nhu
V6 qud cam), 01 phan dwong ndu (dwong ndu, mat ri dwong, mdt mia ...), 10 phdan nwde va i lén
men chim. Néu sir dung cho lam sach va khir trimg tw nhién thoi gian 1 t6i thiéu la 10 ngdy, con
diing cho cdc hoat dong khdc théng thuong tir 3 thang tré 1én. Nguyén lidu san xudt Eco-enzyme
tir ho citrus ¢é nhiéu hoat chat tang cuong cho kha nang khir trung, lam sach va dac biét co kha
nang khang khudn, ngan ngira va phong tranh cdc logi virus, vi khudn nhw virus Corona (Covid-
19) dang gay bénh dich hién nay.

T khéa: Eco-enzyme, [én men, ho cam quyt, lam sach, khdang khudn, Covid-19.

Summary: Eco-enzyme is a Veterinary biotic, it is produced from organic waste in everyday life,
with a simple manufacturing process but it is highly effective in daily life applications. It is
produced from a mixture of sugar, fruit waste, and water with a ratio of 1: 3: 10 (100 g of brown
sugar; 300g of fruit waste; 1000 ml of water) by submerged fermentation method. If used for
cleaning and disinfecting, the incubation period is at least 10 days, and for other activities
normally from 3 months or more. If used for cleaning and disinfecting, the incubation period is at
least 10 days, and for other activities normally from 3 months or more. The raw materials for the
production of Eco-enzyme from the citrus fruits have many active ingredients that enhance the
ability to disinfect, clean and especially antibacterial, prevent viruses and bacteria such as Corona
virus (Covid-19).

Keywords: Eco-enzyme, fermentation, citrus fruits, clean, antibacterial, Covid-19.

1. MO DAU

Enzyme tg nhién la mot protein, chiu trach
nhiém xdc tac mot sé phan tng trong qua trinh
tong hop chuyén héa protein va RNA, déng vai
trd nhu mot chit xuc tac, ching hoat dong bﬁng
cach chi lién két voi cac phan tir cu the, hay néi
cach khac chung chi xuc tdic mdt hodc mot s it
cac phan mg hoa hoc trong s6 nhiéu kha ning
cla enzyme.

Eco-enzyme 1a mot hon hop sinh ra tir qué trinh
1én men, 1a mot phirc hop enzyme on dinh do su

Ngay nhan bai: 04/10/2021
Ngay thong qua phan bién: 14/3/2022

tuong téc giita cac thanh phan 1én men, trong d6
Saccharomyces cerevisiae dong vai tro chu
dao. Cac san phdm cua hdn hop Eco-enzyme
dugc hinh thanh bang cach nudi cdy vi sinh vat
tu nhién bang phuwong phéap 1én men chim.

Eco-enzyme dugc phat trién tai Thai Lan boi
Dr. Rosukon Poompanvong. Nam 2006, Eco-
enzyme da lan rdng ¢ cac nudc nhu Singapore,
Pai Loan, Héng Kong, Trung Quéc, An Do va
Indonesia [1]... Eco-enzyme c6 mau nau hoac
vang sim va mui s& phu thudc vao loai va thanh
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phan tao nén.

Nghién ctru ctia Sudarshan; Pinang; Permai
(2011) cho thdy Eco-enzyme da duogc sir dung
trong cac linh vuc nong nghi€p, mdi trudong va
strc khoe v6i hidu qua cai tao dat, 1am sach [18].
Tang, F.E., va Tong, C.W. (2011) [15] nghién
ctru Eco-enzyme anh hudng to1 qua trinh xtr ly
nudc thai va cho thiy kha ning loai bo Nito va
phét pho cao.

Fazna Nazim and V. Meera (2013) [4] da
nghién ung dung Eco-enzyme trong xtr ly nudce
thai, cho thay ty 18 5% dat hiéu qua triét giam
cac 6 nhiém t6t hon.

S. Tokpohozin va cong su (2015) [15] nghién
ctru bd sung Eco-enzyme duoc ché tao tir hdn
hop thuc vat va thém vao thanh thir an ctia ca ro
phi. Két qua lam ting kha ning sinh truong va
sdng sot cua ca.

S. H. Toushik va cong sy (2017) [19], da nghién
ctru cac vé cac hoat chit trong céc loai rau, qua
phd bién va ing dung enzyme dé diéu ché thanh
cac san pham phuc vu doi séng thong qua qua
trinh 1én men hitu co.

Nazaitulshila Rasit va Ooi Chee Kuan (2018)
[11] d4 sir dung hon hop bi cam, duaa, ca chua
va xoai dé 1én men ché tao Eco-enzyme, nghién
ctru cho thay ty 1¢ giam thiéu COD véi ty 1é pha
Eco-enzyme 10% la tét nht, giam dugc dén
25% lugng COD ban dau.

Yaya Hasanah va cong sy (2020) [11] nghién
clru eco-enzyme tir trai cdy, rau cu va chét thai
hiru co rac hitu co khac, dong thoi tmg dung
huéng dan ho dan lang Karang Anyar, quén
Beringin, Malaisia diéu ché Eco-enzyme dé
rmg dung 1am phan bén lta va khang khuan ty
nhién dé phong trir Covid-19. Lapsia Vama va
cong su (2020)[6], nghién ctru ché tao enzzym
sinh thai tir v trai cay ho cam quyt va cac ing
dung trong doi sdng, giam tai lwong cua rac thai
httu co. S. S. Kerkar va S. S. Salvi (2020)[20]
nghién ctru ing dung Eco-enzyme (5% va 10%)
trong xir Iy nudc thai sinh hoat, két qua dat tiéu

chuan tudi caa An 9.

M. Hemalatha and P. Visantini (2020) [8]
nghién ctru tng dung Eco-enzyme trong xur 1y
nuéc thai, nghién ctiru cho thiy giam d6i véi pH
(32,5%), TDS (39,5%) va TSS (33,0%). Voi
bun duoc xir Iy bang Eco-enzyme di lam ting
su sinh trudng cua 6t va 16 hoi. Yujie Tong,
Bingguang Liu (2020) [21], Eco-enzyme duoc
tao ra tir chit thai cua trai cdy va rau qua (Vo
tdo, vo thanh long va vé ca tim) ¢o6 tac dung cai
tao dat chat dinh dudng dat, nghién ctu cho
thdy ham luwong Nito hitu co ting 1én, chit
luong dt tot hon. Madhumitha Janarthanan va
cong su (2020) [9] str dung Eco-enzyme cua 2
t6 hop rau cti qua khac nhau (T6 hop 1: ca rdt,
dua chudt, dua chugt, ct cai duong, cu dén) va
(T6 hop 2: Hanh ty, Brinjal, bap cai, khoai ty)
dé diéu ché Eco-enzyme theo ty 1& 1:3:10
(nguyén li¢u, duong, va nudc), sau 1én men 3
thang, da thir nghiém vé&i nudc thai dé xac dinh
su thay d6i pH, nghién ctru cho thay to hop 1 ¢6
hiéu qua thay d6i pH tot nhat. Chin Wen Low
va cong sy (2021) [3]. Nghién ctru dic diém cia
Eco-enzyme tir chit thai trai cay va rau xanh,
cho thdy Eco-enzyme tir trai cdy c6 nhiéu thanh
phan khoang chat va xir 1y nudc thai tt hon.

Made Rai Rahayu va cong su (2021)[4], nghién
clru san xuat Eco-enzyme c6 két hop hoa sir
(Frangipani) dé diéu ché chat khir trung tu
nhién bao gdm khing khuan, chng ndm va
thube khang vi-rat, dac biét cd chic nang khu
trung trong ngan chdn lay lan Covid-19.
Olgalizia Galintin va cong su (2021) [13] ché
tao enzyme sinh thai tir chét thai rau qua dé xir
1y bun nudi trong thuy san, két qua 1am giam
89% tong luong chat lo ling Chét rin, 78% chét
ran lo ling dé bay hoi, 88% nhu cau oxy hoa
hoc, 94% téng luong amoniac Nito va 97% téng
luong Phét pho. Bharvi S. Patel, Bhanu R.
Solanki and Archana U. Mankad (2021)[2].
Nghién ctru Eco-enzyme tr vé cam quyt, clc
van tho, duong thét ndt va nude, cho théy kha
nang tt trong xir Iy nude thai sinh hoat véi ty 18
10% Eco-enzyme. Adelliya Noviantil, | Nengah
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Muliarta (2021)[1] da phan tich kha nang su
dung cta Eco-enzyme trong nong nghiép, doi
song va hiéu qua bao vé moi trudng voi tang
0z6n (do khi Oz sinh ra).

Tai Viét Nam, Eco-enzyme da dugc nghién cuu
va dua vao Gmg dung san xuit dé s dung va
budn ban.

San xuat va sir dung Eco-enzyme c6 thé duoc
coi 1a mot giai phap thay thé cac chét hoa hoc,
giam luong rac thai va ra cac san pham hd tro
cho cudc sdng hang ngay, vin dé nay co thé
dugc thuc hién tir viing néng thon dén thanh thi,
v6i vung nong thon thi sy hitu ich con 16n hon,
d6 1a tng dung Eco-enzyme vao cai tao dat va
ting ning suét cy trong.

Nghién ciru nay, phén tich cac dic diém cia vo
qua ho cirtrus (chi cam chanh) va qu4 trinh diéu
ché Eco-enzyme, danh gia sy bién déi va ung
dung co ban cua loai Eco-enzyme nay.

2. NGUYEN LIEU VA PHUONG PHAP
SAN XUAT ECO-ENZYME

2.1. Pic diém v6 qua chi cam chanh

Céc nghién ctru d4 chi ra rang vo qua ho cirtrus
(cam, budi va chanh...) c6 chira chat khang
khuan va duoc thé hién & cic thanh phan
vitamin C, axit citric, flavonoid va hgp chét
phenolic.

Vitamin C tao diéu kién cho tiéu diét vi khuan
bang “Phan tmg Fenton”. Vitamin C hd tro qué
trinh ndy bang cach chuyén hoa sit sat tro lai
thanh sét den, do d6 cho phép phan tmg Fenton
dé lién tuc tao ra cac loai phan tmg oxy hoa,
mot s loai vi khuan bi tiéu diét.

Axit citric 1a mot axit hiru co yéu, ton tai trong
cac loai rau qua, chi yéu 1a cac loai qua cua
ho Citrus (chi cam chanh). Cac loai chanh co
ham lugng cao axit citric, dat t&i 8% khéi luong
kho. Ham luong cla axit citric nim trong
khoang tir 0,005 mol/L dbi voi cac loai cam va
budi chum tdi 0,030 mol/L. AXit citric cO tac
dung diét khuén, axit héa moi truong cia vi
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khuan, dan dén Grc ché su nhan 1én cua vi khuan.

Bang 1: Xép loai ham lwong Axit citric
trong mdt so loai trai cay

STT Loai trai cay Cap
do
1 | Chanh; Cam; Bu&i; Quyt 1
2 | Dira; Dau tay; Mam xoi; 2
Cherry
3 | Cachua 3

Trong d6 cam, chanh c6 ham lugng axit citric
16n nhét, trudc chién tranh thé gidi thir 2, axit
citric duoc san xuét tir chi cam chanh, nhung
sau d6 da duoc tong hop qua cac hop chét, nén
axit citric khong con duoc chiét tach tir chi cam
chanh. Ham lugng axit citric trung binh ciia mot
s6 loai chi cam chanh [5].

Bang 2: Ham lwgng axit citric
ciia mot sb loai cam quyt

TT | Loai qua Ham lugng (g/L)
1 Quyt 9.22

2 Cam ngot 13.28

3 Cam chua 48.79

4 Budi 19.61

5 Chanh vang 55.11

Flavonoid pho bién ¢ nhiéu loai thyc vat va co
nhiéu chuc nang, dac biét ¢ cac loai qua c6 mui
[6]. Flavonoid 1a mot sdc t6 sinh hoc, sic tb thuc
vt quan trong. Flavonoids ciing co thé hoat
dong nhu céc chét (rc ché chu ky té bao, c6 hoat
tinh trc ché chéng lai cac sinh vt gay ra nhu
bénh & thuc vat.

Hop chat phenolic 1a mot 16p cac hop chat hitu
cobao gdm nhém hidroxyl (O H) gin v&i
nhém hydrocacbon thom, phenolic ¢6 tinh chat
sat tring va duoc sir dung dé didu ché cac chét
tay tring. Cac nhom phenolic c6 nhiéu trong vo
cam chanh, dd duoc nghién ctru chiét xuat Gmg
dung trong cac linh vuc khac nhau, nhu san Xuét
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Bang 3: Phan tich cac dac tinh cia hg cam quyt

Vo qua Vitamin C AXit Citric oH ?(en I,u 16
(mg /100 g) (mg /100 g) tong so (%)
Cam 58.30 452 3.1-3.96 15
Chanh 27.78 4124 4.35 14

Nghién ctru cua Prarthana Prashanth va cong su
(2019) [14] chi ra kha ning tiéu diét vi khuén
d6i voi mot s6 loai qua (Bang 4).
Bang 4: Ty 1é séng sot cia vi khuan
trén cac mau phan lap

Ghi cha: dau (+) 1a vi khudn tang, dau (-) 12 vi
khuan giam

Nhu vay, di véi vo qua cua chi cam chanh c6
kha nang giam ty I¢ séng st cua vi khuan sau 1
gio 12 rit cao, didu nay cho thay kha nang khu
tring tét cua cac ché pham tir vo qua chi cam
chanh.

2.2. Nguyén li¢u va phwong phap diéu ché
Eco-enzyme

Nguyén liéu st dung san xudt Eco-enzyme
dugc nghién ctru thye nghiém bao gdm: Vo qua
(V6 qua cam), duong (duong nau) va nudc
(MN9).

Phuong phap diéu ché: Hoa tron mau thi
nghi¢m theo ty 1€ vat li¢u: 3:1:10. Cho vao binh
thity tinh c6 nip ddy (hing ngady mé nip dé
thoat khi).

Mot sb hinh anh thi nghiém:

Yikhudn o in séng Hinh 1: Vat li¢u thi nghi¢m
. . | song sotsaul , .
Vo qua NS sot sau 18 gio sl
gio tiep xuc tiéo xiic (%) =
(%) prEET® M. . e
Cam +41% +255% ¢ 2 Al
Chanh -100% -81% oo

b. Sau 10 ngay

a. Bit dau

Hinh 2: Ché tao Eco-enzyme

Hinh 3: Po pH ¢ thoi diém 10 ngay

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich miu Eco-enzyme

Mau thtr nghiém duoc xac dinh theo thoi gian
vé d6 pH nhu Bang 5 sau:

Bang 5: Phén tich dic tinh ciia mau thir nghiém vé qua he cam quyt vé pH
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Ngay , Mau Cam quan pH
1 Trang Mui vo qua 7.3
2 Vang rat nhat c6 mau xanh Mui thoang thoang vi chua 6.5
3 Vang xanh nhat Mui chua 6.1
5 Vang xanh nhat Mui chua 53
7 Vang nhat Mui chua dam 4.5
10 Vang nhat Mui chua dam 4.3
20 | Vang hoi sim Mui chua dam 3.8
30 | Vang hoi sim Mui chua dam 3.4

L]
=7 1 —tr—au 9
6 -
5_
4
3 4
3 4
19 Ngay
o T T D T
0 5 10 15 20 325 30 35

Hinh 4: Thay doéi dé pH cia Eco-enzyme

Tir Bang 5 cho thidy d6 pH cia Eco-enzyme
giam dan, diéu nay cho thay phan tmg chuyén
hoa dya trén cac chung vi khuan, nAm men dé
tao ra lugng axit hitu co lam d¢ chua tang theo

dan t6i pH clia dung dich giam.

Vi muc dich st dung enzyme phuc vu cho cac
muc dich khac nhu xur 1y nudce thai, bun, cai tao
dat ... thi thoi gian ngdm u Eco-enzyme tir 90
ngay trd 1én, nhung voi muc dich tay rira va khir
tring thoi gian ngam 1 t6i thiéu 1a 10 ngay [10]

3.2. Panh gia kha nang lam sach cua
Eco-enzyme

Str dung mau Eco-enzyme 9 dé img dung 1am
sach bé mat gach men, dung dich eco-enzyme
dung lam sach dugc st dung theo ty 1¢ 20%,

cac phan tich lam sach dugc thuc hién nhu

Sau:

§&0 kni dugg dung
dich Eco-en&xym

Hinh 5: Bé mat gach men 1am thi nghiém

/N~

Thi nghiém vé1 Eco-

Bé mit thi nghiém
enzyme

Hinh 6: Lam sach bén riza inox

Nhu vay, st dung Eco-enzyme lam sach bé mat
cho thay hi¢u qua khong thua kém doi véi cac
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dung dich 1am sach bang hoéa chit thong
thuong, nhung voi Eco-enzyme 1a c6 sy than
thién voi moi trueong, sau khi lam sach va lau lai
bang nude sach thi bé mit khong con mui va co
su sang bong (gidam dugc anh hudng té1 moi
truong cua cac chat VOC bay hoi). Pic diém
su lam sach do eco-enzyme la kha nang hoat
hoa cuia cac enzyme di 1am ting su xtc tac ty
sach bé mat bi ban.

bé tang do hoat hoa, tao bot cho san phém dé
tang kha nang lam tron va tay rira bé mit, co thé
pha eco-enzyme vai chit tao bot héa hoc an
toan cho tiép xtc (SLS) hodc str dung cac loai
thuc vat nhu bd két.

3.3. Phén tich két qua nghién ciru

Két qua phan tich cho thay nong pH ctia miu thir
(3,4) thap hon so vdi cac mau nghién ciru trude
day, nhu nghién ctru cua Fu E. Tang va cong su
(2011) 1a 3,6, cua Samiksha Shridhar Kerkar va
cong su (2020) 1a 3,59 va cao hon so voi Olgalizia

Galintin va cong su (2021) 1a 3,07, diéu nay do
thoi gian G mau ngan (30 ngay).

Céc loai vo qua, rau hitu co déu co kha nang san
xudt Eco-enzyme, tuy nhién mdi loai Eco-
enzyme dugc san xuét tir cac loai vo qua khac
nhau s& co tinh chét va cong dung dic thu khéc
nhau, ching han nhu d6i v6i kha ning khir tring
thi vo qua chi cam chanh ¢6 tac tot (Lapsia Vama
va cong sy, 2020); hon hop dira, cam, xoai va ca
chua (Olgalizia Galintin va cong su , 2020) da cho
thay kha nang xir Iy bun tot; hdn hop dua hau,
cam, lyu va rau (Samiksha Shridhar Kerkar va
cong su, 2020) c6 kha nang xir Iy nudce thai sinh
hoat dat t&i tiéu chuén tudi (nghién cutru theo tiéu
chuan An d9)...

3.3. Phan tich hiéu qud ung dung cta
Eco-enzyme

Panh gia viéc sir dung Eco-enzyme va chat hoa
hoc twong dwong, da thdy cac wu diém ciia Eco-
enzyme nhu Bang 6 sau [6]:

Bang 6: So sanh tinh chat Eco-enzyme va chét hoa hoc

T Thud c tinh Eco-enzyme Chat hoa hoc
1 Sanxuat Tir cac thanh phan ty nhién T cac hoat chat hda hoc
2 | Trang thai Tir axit dén kiem Cha yéu tinh axit
Mo trwong te | _ L VT L
3 Hid Than thién vai moi truong Co tac tai té¢i moi trwang ty nhién
nhién
o Ré (do vat ligu thai loai ty ] ) o
4 | Giad thanh n Dat(do str dung cac chathda hoc)
nhién)
: Khda nang phan | D& phan hay, khdng gay tac hai | Lau phan hay, d& anh huéng xau toi
hay cho mai trwong moi trwong
‘ Sinh thai hoc cd@a | Kich hoat cac thanh phan co lgi | Lam anh huédng hudng va kim ham hé
dat cho cay trong sinh thai dat
) . Than thién va khong hai téi con | Co cac thanh hda hoc gay hai cho
7 | Tinh doc hai _ , o
nguoi con ngu &l qua tiép xuc

Nghién ctru chi ra Eco-Enzyme duogc ung dung
rong rdi trong cac linh vuc nhu nudce lau san,
don nha v¢ sinh, lau bép, nudc rira bat, nay loc

khong khi, chat tay quan 4o, xtr ly chat thai, sita
tam va cham séc tdc, thudc chong con trung,
thuoc trir sdu, phan bon... Vi du nhu Samiksha
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Shridhar Kerkar va cong su (2020) da trng dung
Eco-enzyme trong xu ly nudc, bun va lam sach
phai pha lodng & ndng do thip (tir 5 dén 10%),
vi khi pH thép sé& trc ché hoat ctia enzyme va vi
sinh vat httu co. Nhu nghién ctu cia Fu E.
Tang va cong sy (2011) da thir nghiém ndng do
pha lodng tét nhat xir Iy Nito va phét pho 1a 9%.
Nazim va Meera, (2017) d3 nghién ctru & noéng
d6 pha lodng 5% va 10% cho thay kha ning xir
1y nudce thai & 10% c6 hi€u qua cao hon.

Thir nghiém d sir dung mau enzyme pha loang
& murc 20% dé lam sach bé mat gach ceramic,
cho thiy sau khi phun 16p dung dich Eco-
enzyme pha loing 20% 1én bé mit gach, sau 1
phut c6 thé 1am sach hoan toan bé mit va nudc
ngam tur vo budi s€ c6 mui thom nhe déc trung
tinh dau buoi. Bén canh dé, ung dung Eco-
enzyme vao nudc rira chén dia, bang cach pha
loang nudc rira chén dia voi ty 1€ 10 + 15% [6],
cling cho hiéu qua rat t6t trong lam sach dd
dung sinh hoat, mot dac tinh quan trong cua
nudce lau rira ¢6 pha Eco-enzyme 1a kha nang
khir mui tanh cta ca rat triét dé, qua img dung
thir nghiém da ching minh hi¢u qua cua Eco-
enzyme rat ro rang (bdi vi ca tanh do chira chat
c6 nguon gbéc amin (NH), trong khi Eco-
enzyme c0 tinh axit va ham lugng rugu nhé s€
trung hoa bazo c6 tinh tanh ctia c4 va nhanh
chong bay hoi).

Virus gdy hoi chimg hd hap cép tinh (SARS-
COV) virus ndy c6 thé 13y lan d& dang lay qua su
tiép xtic bé mat dinh bam bi nguoi khac tlep XUc.
Mot trong nhitng cach phong tranh c6 thé thuc
hién 1a phun thudc khir tring va Eco-enzyme c6
thé duogc st dung nhu chét khu trung.

Nhu vay, kha nang lam sach bé mat cta Eco-
enzyme, xir Iy nude thai, bun thai ... 1a dang ké,
tuy nhién néu chi xét vé lam sach va khang
khuédn thi ndng d6 Eco-enzyme cang cao, thi
kha ning lam sach cang t6t, nhung vé xir Iy chat
thai thi phai pha loing & néng do 10%.

4. KET LUAN

Ecoenzyme 1d mot hop chit enzyme, dugc xac
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nhén boi sy hién di¢n cia cac protein trong cAu
tao ctia no6 va hoat dong cua protease, amylase
va lipase.

Céc dic tinh ciia Ecoenzyme thay doi tuy theo
thanh phan cua ching, ¢ thé sir dung mat mia
thay cho duong nau va tac dung Eco-enzyme
khéng doi.

Lua chon nguyén liéu san xuét ciing anh hudng
dén céc dic trung va tinh chét cua Eco-enzyme,
cac Eco-coenzyme duogc ché bién tir trai cdy ho
cam quyt ngoai viéc thé hién mot mui thom
khac biét, chiing con c6 kha nang phan hity chat
hitu co nhiéu hon do sy hién dién nhiéu hon ctia
axit axetic va axit hiru co.

Thoi gian 0 dé ché tao Eco-enzyme can tdi thiéu
90 ngay, nhung v6i muc dich khtr tring chi can
t6i thiéu 1a 10 ngay.

Eco-enzyme c6 d6 pH & pham vi tir 3 dén 4 véi
tinh axit tu nhién, s& @c ché cic hoat dong
enzyme, do vdy dé hoat tinh enzyme cao hon
khi hoat dong thi can pha lodng & d6 pH trung
tinh gﬁn béng 7, bdi vi trong thuc té d3 cho hiéu
qua quan sat két qua t6t nhat voi cac hdn hop
trong pham vi nay.

Déi voi Eco-enzyme khong lo bi hét han diéu
nay dam bao cho ngudi san xuét khong lo lang
vi san pham bi hong, mét chi phi tiéu hiy va dnh
huong t61 moi truong, vi qua trinh 1én men s&
dugc duy tri [1].

Kha nang xir 1y chat thai, tay rira gach men va
cac bé mat khac dd duoc ching minh thong qua
ung dung cua Eco-enzyme. Bén canh kha nang
1am sach, thi tac dung khang khuan c6 thé ngira
dugc cac chung vi khuén, vi rat gdy bénh, dac
biét vi rat dang gay bénh viém phdi cap (Covid-
19) hién nay.

5. KIEN NGHI

Eco-enzyme 1a mot giai phap tot vé tan dung
va tiét kiém tai nguyén, voi quy trinh san xuat
don gian va moi nguoi déu c6 thé lam duoc,
cho nén nhém nghién ctru thdy rang can thiét
phai:
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+ Xay dyng chuong trinh méi trudng phd bién
quy trinh san xuét cho ngudi dan tdn dung
nguyén liéu thai bo vao loi ich trong cudc sdng,
nhu ché tao dung dich phuc vu cho lau san nha,
rira bat ... hodc bd sung ngudn phan bén cho
ciy trong.

+ Thuc day céc nghién ctu tng dung Eco-
enzyme vao cac nghién ctru xtr ly nudc thai,
bun va rac. Pac biét vao kha nang khur trung

va ngan ngua su lay lan cua chung vi rat, vi
khuan trong d6 c6 vi rit Corona (Covid-19)
bang vat lidu ty nhién, diéu nay quan trong
cho nhirng ving néng thon noi tiép can kho
khin vé cac loai thudc khtr trung cho gia
dinh.

+ Hoan thién hon cong nghé ché tao Eco-
enzyme, dac biét chiét xuit & dang ran dé thuan
loi trong van chuyén va str dung lau dai.

LOI CAM ON
Nghién ctru ndy nhan dugc su hd trg cuia Truong Pai hoc Kién tric Ha Noi va Vién cong nghé
kién truc, xay dung va do thi.
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