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TOI UU HOA QUY TRINH SAN XUAT CHAT TAY RUA SINH HOC TU VO TRAI CAY
Tran Thi Thuy?, Lé Duc Thanh®, Tran Thanh Diing, Nguyén Thi Viét Hai

Té6m tit:

Nghién ctru “Téi wru héa quy trinh san xuat chat tay ria sinh hoc tir vo tréi cay” duoc
thuc hién nhdm tan dung ngudn phu pham tir vé cam, chanh, budi, d¢a va bd hon dé
tao ra sdn pham tdy rua than thién voi moi truong. Nghién ctu tap trung khéo sat anh
hudng cta cac thanh phan nhu duong, men ruou, vi khuén lactic (Biolactomin) dén
qué trinh 1én men va chat lugng san pham. Dong thoi, dé tai tién hanh xay dung cong
thic chat tay rtra sinh hoc ¢ dang 16ng, danh gia cac chi tiéu cdm quan, do pH, do
nhét, kha ning tao bot va hiéu qua lam sach dé lya chon cong thic t6i wu. Két qua
nghién ctu gép phan nang cao gia tri st dung ctia phu phdm nong nghiép, gidm thiéu
0 nhiém mdi trudong va tao ra san pham tdy ria an toan, hiéu qua cho nguoi tiéu dung.

T khéa: Chét tay ria sinh hoc, vo trdi cdy, Ién men sinh hoc, t6i uu hoa quy trinh, qua
bo hon.

OPTIMIZING THE PRODUCTION PROCESS OF BIOLOGICAL DETERGENT
FROM FRUIT PEELS

Abstract:

The study "Optimization of the production process of biological detergents from fruit
peels" was conducted to utilize by-products from orange, lemon, grapefruit,
pineapple, and soapberry peels to create environmentally friendly cleaning products.
The research focused on investigating the effects of components such as sugar, alcohol
yeast, and lactic bacteria (Biolactomin) on the fermentation process and product
quality. At the same time, the project developed a liquid biological detergent formula,
evaluated sensory indicators, pH, viscosity, foaming ability, and cleaning efficiency to
select the optimal formula. The research results contribute to enhancing the value of
agricultural by-products, reducing environmental pollution, and creating safe and
effective cleaning products for consumers.

Keywords: Biological detergents, fruit peels, fermentation, process optimization,
soapberry.
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Ly do chon dé tai

Hién nay, luong vo trai thai ra tir cac ho gia dinh, cho va co so ché bién nong
san rat lon, gay lang phi ngudn nguyén liéu hitu co va lam gia tdng 6 nhiém moi
truong néu khong duoc xtt Iy hop ly. Viéc tan dung vo tréi cay dé san xudt chat tay
rtra sinh hoc gop phan gidm luong chat thai va nang cao gia tri sit dung ctia phu phdm
nong nghiép.

Bén canh d6, cic san phﬁm téy rta héa hoc trén thi truong c6 thé chta mot s6
thanh phan anh hudng dén stic khde con ngudi va moi truong. Vi vay nghién ctu t6i
uu hdéa quy trinh san xuét chat tdy rira sinh hoc tir vo trai cdy nhdm tao ra san pham
an toan, than thién v6i moi truong, ¢ hiéu qua lam sach t6t va pha hop voi xu huéng
tiéu dung xanh hién nay.

Téng quan dé tai

“T&i uu héa quy trinh san xuat chat tay ria sinh hoc tir v trai cAy” nghién ctru
tan dung vé cam, chanh, budi, dtra va b6 hon dé san xuét chat tay ria sinh hoc thong
qua qua trinh 1én men. Nghién ctu tap trung khao sét céc yéu t6 anh hudng dén qua
trinh san xuat va chat lugng san phadm nhdm lya chon cong thic t6i wu cho dang 16ng.
Két qua gop phan tan dung nong nghiép, gidm 6 nhiém mai truong va tao ra san pham
tdy rlra an toan, than thién v6i moi truong.

D6i tugng va pham vi nghién cttu
Déi tuong

Dé tai tap trung nghién ctru t6i wu hoa quy trinh san xu4t chat tay ria sinh hoc
tir vo trai cdy thong qua qua trinh 1én men tu nhién va tao san pham dang 16ng.

Pham vi nghién cau

Nghién ctru duogc thuc hién tai phong thyuc hanh 601 truong Pai hoc Pong A
v6i nguyén liéu chinh céc loai vo tréi cay ph6 bién nhu cam, budi, chanh va dta duoc
thu thap ¢ cac cho va quan nudc.

Thoi gian tir thang 3/2026 - 5/2026.
Noi dung va phuong phap nghién ctu
Noi dung

Xay dung va t6i uu hoa quy trinh sdn xuat chat ty ria sinh hoc tir vo tréi cay.
Danh gia cac chi tiéu va cdm quan chat luong san pham.

Lua chon cong thtc t6i wru cho san pham.
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Phuong phap nghién ctu
Phuong phap vt Iy

Céc chi tiéu mau sic, pH, d¢ sanh va kha nadng tao bot ctia san phém duoc xac
dinh bang cac thiét bi va dung cu trong phong thi nghiém.

Phuong phap danh gid cam quan

Mui va kha ndng lam sach ctia sdn phdm dugc danh gia theo thang diém
Hedonic 9 diém.

Bang 1. Chi tiéu danh gia cam quan

Chi tiéu Piém chua nhan hé s6 Co s& danh gia
9 Cuc ky thich
8 Rat thich
7 Thich
o 6 Hoi thich
Mui Ya khd ning 5 Binh thuong
lam sach
4 Hoi khong thich
3 Khong thich
2 Rat khong thich
1 Cuc ky khong thich
Két qua va thao luan

Thi nghiém gém 4 cong thic duge bé tri theo kiéu ddy dt ngdu nhién (RCD):

Cong thuc 1: 1 kg céc loai vé tréi cay (cam, budi, daa, chudi...) + 350 g duong
+ 3,5 lit nuéc dun s6i dé ngudi + 50 g 1a dtra, cho 1én men tu nhién;

Cong thuc 2: 1 kg céc loai vo tréi cay (cam, budi, daa, chudi...) + 350 g dudong
+ 3,5 lit nuoc dun s6i dé ngudi + 50 g 14 dtra + 1g men ruou (Saccharomyces);

Cong thuc 3: 1 kg céc loai vé tréi cay (cam, budi, daa, chudi...) + 350 g duong
+ 3,5 lit nuoc dun so6i dé nguodi + 50 gla dta + 300 g qua bdé hon + 1g men rugu
(Saccharomyces);

Cong thuc 4: 1 kg céc loai vo tréi cay (cam, budi, daa, chudi...) + 350 g dudong
+ 3,5 lit nu6c dun so6i dé nguodi + 50 g 14 dGa + 300 g qua bd hon + 1g men rugu
(Saccharomyces) + 0,5 g VK Lactic hodc Biolactin.
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So d6 quy trinh:
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Bang chai va bao quan —
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Thuyét minh quy trinh:
Budc 1. Chuan bi nguyeén liéu

V4 tréi cay rtra sach bui, du lugng thudc BVTV — dé rdo — cét nho 2-3 cm dé
ting dién tich ti€p xuc.

Budc 2. Hoa tan duong

Cho duong vao nudc, khudy dén khi tan déu.

Budc 3. Phoi tron

Cho v6 trai cdy vao binh + 50 14 dtra. (dé ting mui thom 14 dta)
Ré6t dung dich duong da hoa — ngap nguyén liéu.

Bu6c 4. Lén men

DPay ndp kin nhung khong siét chit (tranh nd do khi CO,). C6 thé dung nap
mot chiéu (airlock).

D4t noi kho réo, thodng mat, tranh d&nh néng tryc tiép.
Thoi gian: 3 thang (t6i thiéu 90 ngay).

Trong 2 tudn dau: mdi ngay md nap khudy déu dé thoat khi va tranh méc. Sau
do, khudy 1-2 lan/tuan.

Budc 5. Loc va thu dich

Sau 3 thang, dich 1én men trong, c6 mui chua diu, thom nhe ctia enzyme.
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Loc bo ba, thu dich — chtta enzyme ty nhién (protease, amylase, cellulase), acid
hitu co, ethanol — c6 tinh tay rta.

Buéc 6. Bong chai va bao quan

Chai nhya hodc thuy tinh sach, c6 nép kin.

Bao quan noi thodng mat, tranh ndng. Co thé dé duoc 6-12 thang.

Dinh gid va phan tich cdc chif tiéu chéat lupng cia chat tiy rira sinh hoc:

Gia tri pH
Bang 2. Gia tri pH cla cac cdng thitc b6 sung Carbomer
Cong thirc Lanlgp 1 Lan Ip 2 Lan 1p 3 Trung binh + SD
CT1 6,68 6,72 6,7 6,70 £ 0,02
CT2 6,85 6,88 6,87 6,87 + 0,02
CT3 7,05 7,08 7,06 7,06 £ 0,02
CT4 7,18 7,21 7,2 7,20+ 0,02

Két quéa phan tich cho thay pH ctia cac cong thiic chat tay ria sinh hoc dang gel
c6 xu huéng tang dan tir CT1 dén CT4. T4t ca cac cong thicc déu ndm trong khodng
pH phit hgp cho san pham tdy rta sinh hoc va c6 su 6n dinh cao gifta cac 1an lap lai.

Su gia ting pH gitta cdc cong thiic cho thay viéc thay déi ty 1¢ chat tao gel va
chat trung hoa c6 dnh hudéng dén dic tinh cta san phdm. pH ctia cac cong thac déu
ndm trong khoang trung tinh dén kiém nhe, phit hop v6i yéu cau ctia san pham tay
ria sinh hoc, gép phan nang cao hiéu qua lam sach va dadm bao an toan khi st dung.
Bén canh d6, sy dong nhat gitra cac 1an thi nghiém cho thay quy trinh phoi ché va tao
gel c6 tinh 6n dinh va do 1ap lai t6t.

Do sanh

Bang 3. D6 sanh (d6 nhét) chia chat tay rira sinh hoc dang 16ng dudc bé sung

Carbomer
Cong Lan1 Lan 2 Lan 3 Trung binh + SD
thic (mPa-s) (mPa-s) (mPa-s) (mPa-s)
CT1 1,12 1,15 1,13 1,133 £ 0,015
CT2 1,68 1,72 1,7 1,700 £+ 0,020
CT3 2,35 2,32 2,37 2,347 £ 0,025
CT4 3,05 3,02 3,08 3,050 + 0,030

Két qua do d6 nhét cho thay viéc b sung Carbomer lam thay d6i ro rét do sanh
ctia chat tdy rua sinh hoc dang 16ng. Do nhot ting dan theo cac cong thic, ching to
nodng do hodc muc do tuong tac cua Carbomer trong hé c6 anh hudng truc tiép dén
kha nang hinh thanh cau trac gel va ting do déc cia san pham.
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Trong d6, cong thiic c6 mtic bd sung thap nhat thé hién do sanh thap, cho thay
hé con mang tinh 16ng va dé chay. Khi tding dan lugng Carbomer, dd nhét ciia hé cling
tang theo, phan &dnh sy hinh thanh mang luéi polymer day d&c hon, giap ting kha
ning gitt cu trac va cai thién do 6n dinh ctia san pham.

Cong thic c6 muc bd sung cao nhat thé hién dd sanh lon nhat, cho thay cau
trac hé dugc cing ¢d t6t hon, tuy nhién cling cAn can nhéc vi do nhét qué cao c6 thé
anh huong dén kha ndng rét, phan tan va st dung thuc té€. Nhin chung, viéc diéu chinh
ham lugng Carbomer déng vai trd quan trong trong viéc kiém soat tinh chat luu bién
clia san pham.

Mau sac

Bang 4. K&t qua danh gia mau sic cia chat tay rira sinh hoc dang 16ng tir vé trai cay

Cong thiic Lan1 Lan 2 Lan 3 Trung binh + SD
CT1 6,8 6,9 6,7 6,8+0,1
CT2 7,5 74 7,6 7,5+0,1
CT3 8,3 8,2 8,4 8,3%0,1
CT4 7,8 7,9 7,7 78%0,1

Két qua danh gid cdm quan cho thdy mau sdc ctia chat tay rta sinh hoc dang
16ng tir v4 trai cay c6 su khéc biét gitta cac cong thic. Mic do danh gia vé mau sic
tdng dan tir CT1 dén CT3 va giam nhe ¢ CT4, chung té thanh phan cong thic c6 dnh
hudng dén dic tinh cdm quan cta san pham.

Trong d6, CT3 duoc danh gid cao nhat vé mau sdc, thé hién mau sic hai hoa va
duogc chdp nhén t6t hon so v6i cac cong thic con lai. CT1 c6 muc danh gia thip hon,
trong khi CT4 m&c du gidam nhe so v6i CT3 nhung van duy tri duoc mic do chdp nhan
tuong d6i t6t. Diéu nay cho thay viéc t6i uu cong thic c6 thé cai thién 16 rét chat lugng
cdm quan cta san pham.

Bén canh d¢6, két qua gitta cac 1an danh gia trong cung mot cong thtc tuong
déi dong nhat, cho thdy su 6n dinh cia mau va do tin cay ctia phuong phap danh
gia cam quan.

Kha nang tao bot

Bang 5. Kha ning tao bot clia chat tdy rira sinh hoc dang 16ng tit vé trai cay

R R R Trung binh +
Cong thtc Lan1 (cm) Lan 2 (cm) Lan 3 (cm) SD (cm)
CT1 8,2 8,4 8,3 83+0,1
CT2 9,5 9,6 9,4 9,5+0,1
CT3 10,8 10,7 10,9 10,8+ 0,1
CT4 10,2 10,1 10,3 10,2+0,1
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Keét qua khao sat cho thay kha nang tao bot ctia chat ty ria sinh hoc dang 1ong
tr vo trai cay c6 su khac biét gitta cac cong thic. Nhin chung, kha nang tao bot ting
tir CT1 dén CT3, sau d6 giam nhe & CT4, cho thay thanh phan cong thic ¢6 anh hudng
rd rét dén dic tinh tao bot ctia san phé{m.

Trong d6, CT3 thé hién kha nang tao bot t6t nhat, phan anh hé c6 kha ning tao
va duy tri bot 6n dinh hon so véi cac cong thtrc con lai. CT1 cho kha nang tao bot thap
hon, trong khi CT4 mic du gidam nhe so v6i CT3 nhung van duy tri mic tao bot tuong
d6i cao. Diéu nay cho thdy viéc diéu chinh thanh phan c6 thé cai thién hiéu qua tao
bot va chat lugng cdm quan ctia sdn pham.

Bén canh d6, két qua gitta cac 1an do trong cing mot cong thac kha dong nhat,
ching t6 phuong phap tha c6 do 14p lai tot va két qua thu dugce déng tin cay.
Mui

Bang 6. Két qua danh gia cdm quan vé mui theo miic dd uu thich (thang diém
Hedonic 9 diém) cta chat tay rita sinh hoc dang 16ng tir vé trai cay

) ) A Mitc do
Congthac | Lan1 | L4n2 | L4n3 | TrungbinhSD ‘f;jc‘;‘m
CT1 6,7 6,8 6,9 6,8+01 Thich nhe
CT2 7,4 7,5 7,6 75+0,1 Thich vira phai
CT3 8,4 8,3 8,5 84+01 Rét thich
CT4 7,8 79 7,7 78+0,1 Thich vira phai

Két qua danh gia cam quan vé mui theo thang Hedonic cho thdy muc d6 ua
thich gitta cac cong thirc c6 su khéc biét rd rét. Nhin chung, mic d6 chap nhan tang tir
CT1 dén CT3 va gidm nhe & CT4, cho thdy sy thay ddi thanh phan cong thtc da anh
hudng dang ké dén cdm nhan mui cta sdn pham.

Trong d6, CT3 dugc dénh gia cao nhat, thé hién mui huong dé chiu va dugc nguoi
dénh gia ua thich hon so v6i cac cong thic con lai. CT1 ¢6 mutc do ua thich thdp nhat,
trong khi CT2 va CT4 dat muc chdp nhén trung binh dén kha t6t. Diéu nay cho thay viéc
t6i uru thanh phan c6 thé cai thién rd rét chat luong cdm quan vé mui ctia sdn pham.

Bén canh do, két qua gitra cic 1an danh gia trong cung mot cong thic tuong doi
déng nhat, chimg té tinh 6n dinh ctia mau va do tin cay cua phuong phap déanh gia
cam quan.
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Kha nang lam sach

Bang 7. Két qua danh gia cdm quan vé kha nang lam sach theo thang diém Hedonic 9
diém cha chat tay ria sinh hoc dang 16ng tir vé trai cay

Congthac | Lanl | L4n2 | Lan3 | Trung binh +SD Mic d6 uu thich
CT1 6,8 6,9 6,7 6,8+0,1 Thich nhe
CT2 7,5 7,6 74 75+0,1 Thich vira phai
CT3 8,5 8,4 8,6 8,5%0,1 R4t thich
CT4 7,9 7,8 8 79%0,1 Thich vira phai

Két qua danh gia cdm quan cho thdy kha nang lam sach cta cac cong thic c6
su khac biét. Mic d ua thich ting tir CT1 dén CT3 va giam nhe & CT4, cho thdy thanh
phan cong thiic anh hudng dén hiéu qua 1am sach.

CT3 dugc danh gia cao nhat, trong khi CT1 th4dp nh4t. CT2 va CT4 ¢ muc trung
binh kha. Két qua gifta cac 1dn danh gia trong cting mot cong thiic tuong d6i 6n dinh,
chang to do tin cay ctua phép thu.

Két qud danh gia tong hop va Iya chon cong thiic toi uu

Két qua danh gia tong hop cho thay cac cong thic c6 sy khac biét rd rét vé cac
chi tiéu nhu dd nhét, khd nang tao bot, mau sdc, mui va kha ndng lam sach. Nhin
chung, cac gia tri cam quan va tinh chét chtic ndng déu c6 xu huéng cai thién tix CT1
dén CT3, sau d6 giam nhe 6 CT4.

Trong cac cong thic khao sat, CT3 thé hién két qua tot nhat & hau hét cac chi
tiéu, bao gdbm cam quan va hiéu qua st dung. CT1 c6 két qua thap nhét, trong khi CT2
va CT4 dat muc trung binh dén kha. Vi vay, CT3 duoc lya chon 1a cong thic t6i uu
cho chat tay rta sinh hoc dang 10ng tir vé trai cdy do dat su can bang t6t gifta hiéu qua
va tinh cdm quan.

K&t luan

Dé tai da nghién ctu va xay dung thanh cong chat tdy rtra sinh hoc dang 1ong
tlr v tréi cay c6 bo sung Carbomer v6i cac cong thitc khac nhau. Két qua cho thay viéc
thay d6i ham lugng Carbomer anh hudng 16 rét dén do nhot, kha ndng tao bot va céc
chi tiéu cdm quan nhu mau sic, mui va kha nang lam sach.

Trong cac cong thic khao sat, CT3 thé hién sy can bang t6t nhat gitra tinh chat
Iy héa va cdm quan san pham, dac biét la do sanh phit hop va hiéu qua st dung tot.
Vi vay, CT3 duoc lua chon 1a cong thie t6i wu cho san phé{m.

Két qua nghién ctru cho thay viéc bd sung Carbomer gitip cai thién dang ké do
on dinh va tinh tmg dung cta san pham, dong thoi gép phan phét trién huéng tan
dung phu pham v trai cay dé tao ra chat tdy rira than thién v6i moi truong.
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